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ABSTRACT 

Aims 

The aim of this thesis is to develop a staff-administered behavioural pain assessment tool for 

older persons with dementia, to test the instrument with respect to reliability and validity, 

and to use it in the clinical setting of an entire nursing home (NH) population. 

 

Methods 

In Paper I, the development of the Mobilization-Observation-Behaviour-Intensity-Dementia 

(MOBID) Pain Scale was described. In MOBID, the assessment of inferred pain intensity 

was based on the patient’s pain behaviour in connection with standardized, active guided 

movements of different body parts. The internal consistency and inter-rater reliability of pain 

behaviour indicators and pain intensity scores were tested through bedside investigation and 

video recordings of 26 patients with severe dementia. Face validity was discussed by a focus 

group. Different aspects of construct validity were investigated.  

Paper II documented the extended testing of the intra-rater and inter-rater reliability of the 

pain behaviour indicators and pain intensity scores of the MOBID Pain Scale by three 

external raters, using video recordings, concurrently and independently on days 1, 4 and 8.  

In order to also assess pain from internal organs, the head and skin, an extended instrument, 

the MOBID-2 Pain Scale, was presented in Paper III. It comprised the original MOBID, 

renamed MOBID-2 Part 1, and MOBID-2 Part 2, which registered pain behaviour related to 

internal organs, the head and skin. Monitored over time, caregivers’ observations were 

registered on pain drawings and inferred into pain intensity. Finally, overall pain intensity 

was assessed, including all observations registered in Parts 1 and 2. The internal consistency 

of the comprehensive MOBID-2 was examined for 77 patients. Furthermore, the inter-rater 

and test-retest reliability of pain behaviour indicators, pain drawings and pain intensity 

scores were tested. Arguments for face, construct and concurrent validity were added when 

pain scores from nurses using MOBID-2 were correlated with physicians’ clinical 

examinations and other pain variables.  
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Paper IV was a cross-sectional study exploring the relationship between severity and  

diagnoses of dementia and the use of pain medication and other parameters of pain measured 

using pain intensity scores from MOBID-2 in 181 NH patients. 

                                         

Results 

The results of Paper I suggested that registration of pain behaviour indicators during 

standardised movements, as measured by the MOBID, can be used reliably to disclose pain 

intensity inferred by nurses in elderly persons with dementia. Internal consistency of the 

MOBID items was found to be high (�=0.90). The inter-rater reliability of inferred pain 

intensity scores was high to excellent (ICC=0.70-0.96), but varied between poor to excellent 

for individual pain behaviour indicators (�=0.05-0.84). Arguments for construct validity 

were indicated, as the MOBID Pain Scale revealed significantly more pain than did pain 

scores during regular morning care. Video observation demonstrated higher pain intensity 

than bedside scoring. The pain intensity scores were highly correlated with the number of 

observed pain behaviour indicators. Finally, the overall pain intensity score was more 

associated with the highest pain score among the test items than with the mean score of all 

items.   

As demonstrated by Paper II, facial expression of pain was most commonly observed, 

followed by pain noises and defence. Using video recording, inter-rater reliability was 

highest for pain noises, followed by defence, and facial expression (�=0.44-0.92, �=0.10-

0.76, and �=0.05-0.76, respectively, on day 8). Of the movements, mobilisation of arms and 

legs was rated most painful. The intra-rater and inter-rater reliability of the overall pain 

intensity scores was very good, ICC(1,1) ranging from 0.92 to 0.97 and 0.94 to 0.96, 

respectively. As opposed to observed pain behaviour, the reliability of pain intensity scores 

tended to increase on repeated assessment. It was suggested that the overall pain score was 

based more on interpretation of the most pain provoking movement during assessment than 

on the total number of observed pain behaviour indicators. 

Using the MOBID-2 Pain Scale, the prevalence of any pain in patients with severe dementia 

was 81%, with predominance in the musculoskeletal system, as demonstrated in Paper III. 

Most frequent and painful was mobilising of the legs and arms (Part 1). Pain in the pelvis 

and/or genital organs was frequently observed in MOBID-2 Part 2. The internal consistency 

of the whole scale was highly satisfactory (�=0.82-0.84). Moderate to excellent inter-rater 
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and test-retest reliability was demonstrated for pain behaviour indicators (�=0.44-0.90 and 

�=0.41-0.83) and pain drawings (�=0.46-0.80 and �=0.48-0.93). Moderate to excellent inter-

rater and test-retest reliability (ICC=0.80-0.94 and ICC=0.60-0.94) was shown for pain 

intensity scores. The inter-rater and test-retest reliability for the overall pain intensity score 

was excellent (ICC=0.92 and ICC=0.94). Arguments for concurrent validity were indicated, 

as the overall pain intensity of MOBID-2 as observed by primary caregivers was correlated 

with physicians’ clinical examinations and pain variables. Indication of construct validity 

was provided, as both Part 1 and Part 2 were satisfactorily correlated with the overall pain 

score. Part 1 was more highly associated with the overall pain score, suggesting that pain 

behaviour occasioned by standardised movements may represent a more concrete pain 

concept than the observation of pain from internal organs, the head and skin, monitored over 

time. 

Paper IV indicated that patients with severe dementia have similar intensity, diagnoses and 

locations of pain to patients in other stages of dementia. Pain intensity measured by MOBID-

2 scoring did not differ between diagnostic groups of dementia. Patients with dementia who 

received opioids were more likely to demonstrate higher pain intensity scores than mentally 

healthy controls receiving opioids. It was suggested that these patients received less pain 

relief than they needed. The isolated increase of opioids may be limited by the high 

prevalence of ICD diagnoses and opioid side effects. The patients’ multi-morbidity and lack 

of communication require a comprehensive approach to pain assessment and treatment in a 

multidisciplinary perspective. 

 

Conclusions 

The MOBID-2 Pain Scale is based on patients’ pain behaviour in connection with 

standardised active, guided movements of different body parts (Part 1), and pain behaviour 

related to internal organs, the head and skin (Part 2). Research evidence was provided that 

lent credibility to MOBID-2 as a reliable and valid nurse-administered assessment tool for 

inferred pain intensity. Using MOBID-2 in a cross-sectional study, it was suggested that 

patients with severe dementia and mixed dementia are at great risk of suffering from severe 

pain. 

Validity testing of a behavioural assessment tool is difficult, because the pain scores are 

indirectly observed and inferred by proxies (nurses). Future research should include 
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extended testing of concurrent validity, comparing the MOBID-2 Pain Scale with other 

observational pain tools for patients with dementia. Future research should also explore the 

prevalence of pain in Norwegian NHs, as the findings presented in this thesis were based on 

data from only one NH. Implemented in a quality improvement programme, the use of the 

MOBID-2 Pain Scale may be an important contribution to improving pain assessment and 

treatment in NH patients. 
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INTRODUCTION  

Advanced age is associated with increased prevalence of dementia, often combined with pain. 

Although elderly persons tend to have more painful diseases, they have been found to report 

less pain. They receive fewer analgesic drugs than their younger counterparts. With impaired 

cognition, patients’ ability to report pain decreases, leading to the interpretation by health care 

professionals that elderly persons with dementia have less pain complaints than mentally 

healthy controls. Thus, when elderly adults in pain also have severe dementia and reduced 

communicative abilities, they are at high risk of not being properly diagnosed and treated for 

pain, which is a major challenge in NHs. 

In response to the strong need for improvement in pain assessment and pain management in 

patients with dementia, several pain behavioural scales have been developed and reviewed. 

Interestingly, these scales do not systematically assess pain from the musculoskeletal system, 

and other types of pain, such as pain originating in internal organs, the head and skin. 

This thesis is about the development, and reliability and validity testing of the Mobilisation-

Observation-Behaviour-Intensity-Dementia (MOBID-2) Pain Scale. The MOBID-2 Pain 

Scale is a two-part nurse-administered pain assessment tool for patients with dementia, 

assessing pain from the musculoskeletal system, as well as internal organs, the head and skin.  

Moreover, this thesis aims to demonstrate the complexity of the psychometric property testing 

of a behavioural pain scale in patients with dementia, also shown in Figure 1. A valid and 

reliable pain scale is a prerequisite for improving pain assessment and management. The 

complexity of this topic is expressed in several factors, such as the nature of pain, different 

stages and diagnoses of dementia, staff conditions, the proxy rating process and ethical 

considerations.  
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STAFF
Competence
Awareness

MOBID-2 Pain Scale
Part 1: Pain from musculoskeletal system
Part 2: Pain from internal organs, head and skin

PAIN
Diagnoses
Location
Intensity

DEMENTIA
Stages of dementia
Dementia diagnoses
Behavioural disturbances

ETHICS
Informed consent
Presumed consent

PSYCHOMETRIC 
PROPERTIES
• Reliability
• Validity

PAIN BEHAVIOUR
Pain noises
Facial expressions
Defence

PROXY RATING
Monitoring over time
Pain drawing

 

 

Figure 1. Complexity of the psychometric properties of the behavioural pain scale, the MOBID-2 Pain 

Scale Part 1 and 2, in patients with dementia as observed by nursing home staff 

 

The importance of relating neuropathology to pain in dementia has been emphasised earlier. 

Clinical studies on pain include both the “demented elderly” and the “cognitive impaired 

elderly” patients without more detailed information on the causes of their disorders. 

Information of the cause of the dementia is important, because it is related to the pathology 

and to possible changes in the patients’ pain. The MOBID-2 Pain Scale was used to explore 

the relationship between pain intensity and the use of pain medication in NH patients in 

different stages of dementia and with different dementia diagnoses.  



 

 

3 

BACKGROUND 

DEMENTIA 

The prevalence of dementia 

The rapid ageing of the population is unique in the history of mankind. This development 

represents challenges in terms of social justice and security, policy and health care, and the 

necessity of scientific research. One central challenge in connection with these dramatic 

demographic changes is the provision of care for the frail elderly with dementia. In prevalence 

studies of dementia, it is estimated that 24 million people worldwide have dementia today, 

with 4.6 million new cases of dementia every year, and the number affected is expected to 

double every 20 years, reaching 81 million by 2040 (Ferri et al., 2005). The rate of increase of 

Alzheimer’s disease and related dementias in developed countries is forecasted to be 100% 

between 2001 and 2040, but more than 300% in India, China, and Asia. In Norway, the 

number of people with dementia is approximately 70,000, and in Norwegian NHs more than 

80% of the patients are judged to have dementia (Selbaek et al., 2007). 

 

Alzheimer’s disease  

Dementia refers to a clinical syndrome that has many causes (Friedland and Wilcock, 2000; 

Mahlen, 2003): a) neurodegenerative diseases (Alzheimer’s disease (AD) (50-60%)), Lewy 

body diseases (DLB) and frontotemporal dementia (FTD) (15-20%)) 

b) vascular dementia (VaD) (20-30%) 

c) secondary dementia, e.g. due to alcohol, tumours.  

Dementia is defined as an acquired impairment of intellectual and memory functioning, which 

not only occurs in association with disturbances at the conscious level. By definition, these 

patients must have memory disturbances as well as defects in other mental abilities, such as 

abstract thinking, awareness, personality, judgement, language and neuropsychological 

disorders, severe enough to cause functional impairment (Engedal and Haugen, 2006; 

Reisberg, 2006).  

The most common cause of dementia in the United States and in Europe is Alzheimer’s 

disease, which is defined by pathological changes in the brain, such as neurofibrillary tangles, 

neuritic plaques, amyloid infiltration of vessel walls, granulovascular degeneration, and 

Hirano bodies (Tolnay and Probst, 2002; Hodges et al., 2004; Pantoni et al., 2006). There is 
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also a loss of neurons and loss of synaptic arborisation. These abnormalities are most severe 

in the medial basal temporal cortex (hippocampus and amygdale), the basal forebrain, and in 

the posterior lateral parietal and temporal cortices (den Heijer et al., 2006; Smith et al., 2007; 

McHugh et al., 2007). 

Another common cause of degenerative dementia is Lewy body diseases, manifested as 

dementia with Lewy bodies and dementia associated with Parkinson’s disease. These 

syndromes are characterised by dementia accompanied by Parkinsonism, visual 

hallucinations, fluctuating cognition and sleep disturbances (Emre, 2006; McKeith, 2007). 

 

Vascular dementia 

Age is an important risk factor for strokes, with prevalence increasing to 1.4% for people aged 

75 and above (Khaw, 1996). Infarctions, in which brain tissue is deprived of blood, and 

haemorrhages are the two major pathological processes. About 85% of acute strokes are due 

to occlusion of a cerebral artery by primary thromboses or occlusion of the vessel by an 

embolus (Bruun Wyller, 2003). 

Before Alois Alzheimer provided the histopathological description of Alzheimer’s disease in 

1902, Otto Binswanger (1894) described Binswanger’s disease caused by ischemia to the 

white matter substance (Friedland and Wilcock, 2000). It was regarded as a rare form of 

dementia, with slowly progressive intellectual impairment, and recurrent stroke-like events. 

At about 24% of the patients, a stroke is one of the most common diagnoses in the NH 

(Becker et al., 2003), causing long-term care challenges such as dementia, spasticity and 

contractures, epilepsy, depression, incontinence, aphasia, personality changes and pain 

(Evans, 2000). 

VaD or multi-infarct dementia is the second most common cause of dementia in the Western 

countries (Friedland and Wilcock, 2000). To estimate the exact prevalence of VaD is difficult, 

as different diagnostic and pathological criteria have been used in different studies, and some 

investigators believe that VaD may be over-diagnosed, while others believe that it is under-

diagnosed (Brust, 1988). However, infarction of the brain increases the risk of dementia nine 

fold (Tatemichi et al., 1992) by injury to the hippocampus, thalamus, or mesencephalon.  
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Mixed dementia (Alzheimer’s disease & vascular dementia) 

VaD has to be differentiated from other causes of dementia. The most difficult differential 

diagnosis is VaD accompanying AD (ADVaD), because (a) VaD can follow a slow 

progressive course in almost half of patients, and (b) vascular risk factors and cerebrovascular 

diseases may accompany AD, and (c) it is difficult to disentangle the relative importance of 

vascular and degenerative factors, and to determine the exact role of vascular lesions seen in 

neuro-imaging (Amar and Wilcock, 1996). Although, the diagnosis is often made at the post-

mortem examination, VaD is estimated to coexist with AD in about 10% to 15% of patients 

(Friedland and Wilcock, 2000).  

 

PAIN 

The neurobiology and psychology of pain  

In the Taxonomy Committee of the International Association for the Study of Pain (IASP), 

Lindblom et al. (1986) defined pain as: ‘an unpleasant, sensory and emotional experience 

associated with actual or potential tissue damage, or described in terms of such damage. Pain 

is always subjective. Each individual learns the application of the word through experiences 

related to injury in early life. Pain is a sensation in a part or parts of the body, but it is also 

always unpleasant and therefore an emotional experience. Unpleasant abnormal experiences 

(dysaesthesiae) may be pain but are not necessarily so because, subjectively, they may not 

have the usual sensory qualities of pain. Many people report pain in the absence of tissue 

damage or any likely pathophysiological cause; usually this happens for psychological 

reasons. There is usually no way to distinguish their experience from that due to tissue 

damage. If they regard their experience as pain, it should be accepted as pain.’  

 

Pain related to nociceptive activation 

The centre of pain processes is the integrated model of pain registration by pain receptors 

(nociceptor): a sensory stimulus involves receptor activation (transduction), the relaying of 

information from the periphery to the central nervous system (transmission), and neural 

activity that leads to pain transmission (modulation) (Dahl and Kehlet, 2006). While a number 

of disorders may cause pain, two types of conditions are part of somatic pain pathogenesis: 

nociceptive and neuropathical. Nociceptive pain is associated with tissue damage and a 
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normal nervous system (e.g. pain associated with osteoarthritis), while neuropathical pain is 

associated with nervous system dysfunction (e.g. diabetic neuropathy or post herpetic 

neuralgia). These two types of pain frequently coexist. 

Nociception, however, is not synonymous with pain; nociception may be necessary for pain to 

occur, but it is not sufficient to account for pain as a clinical presentation (Turk and Okifuji, 

1999). Nociception is a physiological phenomenon, whereas pain is a perceptual one that 

involves higher central nervous mechanisms and psychology. The patient’s pain perception 

and experience is individual due to several central pain components involving cognitive, 

behavioural, affective and hormonal factors. These qualities are related to the sensory-

discriminative, motivational-affective, cognitive-evaluative, and autonomic-neuroendocrine 

features, of the lateral and medial pain system (Melzack, 1999; Almeida et al., 2004).  

The lateral pain system represents sensory-discriminative pain modulation. The spinothalamic 

tract, originating in the dorsal horn, mediates the nociceptive stimuli to the lateral thalamus, 

and activates the primary and secondary somatosensory cortices, the parietal operculum, and 

the insula. The recognition of pain localisation, the intensity, duration and nature of 

nociceptive stimuli and the pain threshold are dependent on the lateral pain system being 

intact, especially the parietal operculum (Scherder et al., 2003a). 

The medial pain system represents the cognitive-evaluative (attention), the motivational-

affective (affective reaction), the memory (amygdalae, hippocampus) and the autonomic 

responses (hormones parasympathetic/sympathetic nervous system activation). Tissue damage 

or damage to the central or peripheral neural system will not always result in overt pain 

behaviour or suffering. Pain of short duration may have only a brief impact and no long-term 

consequences. Chronic pain, on the contrary, may lead to suffering, pain behaviour and 

substantial physical, psychological and social consequences for the patient, and his or her 

relatives. 

 

Pain related to viscera  

Compared to nociceptive pain, which is more easily localised and characterised as distinct 

sensations, visceral (vegetative) pain may be diffuse and poorly localised, typically referred to 

somatic sites, with stronger emotional and autonomic reactions (Bielefeldt and Gebhart, 

2006). The viscera are unique in that each organ, through thoracic, abdominal, and pelvic 

viscera, receives nerves from the autonomous nervous system, either vagal or spinal nerves or 
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pelvic and spinal nerves (sympathetic or parasympathetic). Visceral afferent fibres are 

contained in nerves that terminate in the spinal cord, except those in the vagus nerve, which 

terminate in the brain stem and innervate most internal organs of the thoracic, abdominal, and 

pelvis viscera. Autonomous afferents are important for chemo-nociception, affective 

dimensions and unpleasantness. 

 

Pain mediators 

A number of chemicals that mediate or facilitate the inflammatory process, including 

bradykinin, prostaglandin, leukotrien, serotonin, histamine, substance P, thromboxane, 

platelet-activating factor, adenosine and adenosine tri-phosphate (ATP) are central in the pain 

process. Cytokines (interleukins), tumour necrosis factor and neurotrophins are also generated 

during inflammation. Some agents can directly activate nociceptor receptors (e.g. vanilloid, 

cholinerg, GABA, somatostatin and opioid-receptors), while others act indirectly (McMahon 

and Jones, 2004; Okuse, 2007). 

 

Acute and chronic pain 

Acute pain is provoked by tissue damage and comprises both phasic and tonic pain, which 

persists for a variable period of time until healing takes place (Sullivan et al., 2002). Qualities 

of acute pain translation are especially related to the lateral pain system. Pain management is 

most successful when the underlying cause of acute pain is identified and treated specifically 

and definitively (AGS Panel, 1998). Inherent to the assessment of pain is the need to evaluate 

acute pain that may indicate new concurrent illness and to distinguish this from exacerbations 

of chronic pain (Pickering et al., 2006), which is defined as pain beyond the expected time of 

healing, or more then three to six months (Merskey and Bogduk, 1994). In a large computer-

assisted telephone survey, an overall prevalence of moderate to severe chronic pain was 

defined as pain �5 on a 10-point Numeric Rating Scale (1=no pain, 10=worst pain 

imaginable) and pain  duration �6 month (Breivik et al., 2006).  

An optimal therapeutic response to pain is dependent on an adequate diagnostic 

differentiation between acute and chronic pain. Chronic pain is a syndrome with multiple 

consequences for the patient, all of them potential contributors to the patient’s experience of 

pain, which require assessment and treatment to influence the optimal therapeutic outcome. 

Furthermore, chronic pain is treatable but not curable; improvement is the realistic goal, not 
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that the pain will diminish. It is often possible to improve functional ability and to reduce the 

negative influence of the consequences of pain rather than reducing the severity of 

experienced pain. NH patients and patients with dementia will usually have several different 

diagnoses and locations of acute and chronic pain, and the onset and duration of pain are 

subject to major individual differences. In these patients three central challenges have to be 

added regarding the differentiation between acute and chronic pain: 

1. Reduced ability to remember. Due to impaired memory and verbal capacity, these patients 

have a reduced ability to remember their own previous pain experiences and relate them to 

the actual pain experience and history. They are more or less unable to contribute 

important information about the development of pain, pain intensity, location and the 

duration of acute or chronic pain.  

2. Reduced learning ability. In the chronic pain concept, a central focus is on the influence 

over time of pain on the body, mind and behaviour, often resulting in ‘learned pain 

behaviour’. Patients with cognitive failure often lack this learning ability, and the 

consequences of chronic pain differ from those for patients without cognitive failure.   

3. Difficulties in discriminating between acute and chronic pain. In patients with dementia, 

standardised mobilisation of the joints makes chronic pain visible by nociceptor 

stimulation or provocation of musculoskeletal pain. However, it is a question of 

interpretation and definition whether pain provoked by mobilisation can be defined as 

chronic or acute pain, or as ‘an acute episode of chronic pain’. 

 

The impact of dementia on the pain system 

A review of the neurological effects of AD, VaD, and FTD on the medial and lateral pain 

system concluded that the patient’s pain experience may be influenced by the origin of 

dementia diseases (Scherder et al., 2005). Atrophy and white-matter lesions are 

neuropathological features common to the dementia subtypes, and the varying degree to 

which they occur and affect the different areas of the medial and lateral pain systems 

determines the pattern of changes in pain processing. 

It has been concluded that pain tolerance is significantly higher in patients with AD than in 

non-demented individuals (Benedetti et al., 1999). It was suggested that brain lesions 

associated with AD involve the medial pain system, affecting the cognitive-evaluative, the 

motivational-affective, the memory and the autonomic responses. Patients with severe AD 
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may not reflect, expect or remember pain experiences, and they may react in a different way 

compared with mentally healthy controls. It was hypothesised that AD leads to a decreased 

experience of pain (Scherder et al., 2003a). A reduced placebo-related component in AD may 

even lead to a potentially reduced effect of analgesic treatment, because patients do not expect 

pain relief from medication. Thus, an increased need was demonstrated for analgesic drugs to 

compensate for the loss of the placebo mechanisms (Benedetti et al., 2006). 

In contrast to AD, patients with VaD or who have suffered a stroke may experience 

deafferentiation pain from white-matter lesions. The risk of complex regional pain syndromes 

or post-stroke pain is increased, including paresis of the shoulder girdle, visual deficits and 

somatosensory deficits (Baron, 2006). 

 

Diagnosis of pain in dementia by fMRI 

Analysis by functional magnetic resonance imaging (fMRI) can be used to demonstrate brain 

responses to standardised external acute pain stimuli, visualised by local cerebral blood flow 

changes and variations in deoxyhemoglobin content (Rosen et al., 1998; Peyron et al., 2000). 

In contrast to acute pain stimulation, patients with chronic pain show decreased resting 

cerebral blood flow in defined brain areas, which may be reverted by analgesic procedures 

(Peyron et al., 2000).  

Until now, only one study has focused on pain diagnostics in dementia using fMRI (Cole et 

al., 2006). In contrast to the prevailing hypothesis that AD reduces emotional responses to 

pain, this study concluded that the activity in the medial and lateral pain pathways is 

preserved in AD patients. In fact, compared with mentally healthy controls, patients with 

dementia showed greater amplitude and duration of pain-related activity in sensory, affective 

and cognitive processing regions, consistent with sustained attention to the noxious stimulus. 

The results of this study show that pain perception and processing may not be diminished in 

AD, thereby raising concerns about the current inadequate treatment of pain in this highly 

dependent and vulnerable patient group (Cole et al., 2006). This is a key question, since, if 

pain experience is not reduced in AD, the reduced prescription of pain medication (Morrison 

and Siu, 2000; Frampton, 2003; Nygaard et al., 2003; Nygaard and Jarland, 2005; Hutt et al., 

2006) would mean that pain is substantially undertreated in this frail population. 
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The prevalence of pain in nursing home patients 

Advancing age is associated with increased prevalence of pain (Ferrell et al., 1990; AGS 

Panel, 1998; Teno et al., 2004), often caused by musculoskeletal conditions, previous 

fractures and neuropathies (Feldt et al., 1998). The prevalence of pain in NHs, much of it 

undertreated, has been documented as ranging from 45% to 83% (Ferrell et al., 1990; Fries et 

al., 2001; Engle et al., 2001; Stein, 2001; Horgas and Elliott, 2004). About 94% of elderly 

people suffering from pain were expected to experience chronic pain (Miro et al., 2007). 

Persistent pain is associated with a significant limitation of daily activities, poorer self-rated 

health and increased prevalence of anxiety (Gureje et al., 2001). Poor pain assessment and 

pain management have been found to affect the overall quality of life (Frondini et al., 2007; 

Hadjistavropoulos et al., 2007), sleep (Vitiello and Borson, 2001; Rainfray et al., 2003; 

Hellstrom et al., 2004), nutrition (Black et al., 2006), mood (Reid et al., 2003), depression 

(Snow et al., 2005a; Snow et al., 2005b), healing (Jacquot et al., 1999), the risk of falls 

(Gostynski, 1991; Cumming et al., 2000), and, in particular, day-to-day functioning (Leveille 

et al., 2001; Jones et al., 2004). 

Until now, no objective biological markers of pain have been identified. However, the 

evidence for and intensity of pain is based on the patient’s description and self-reporting 

(Turk and Okifuji, 1999). Patients’ reports of pain only seem to increase up to the seventh 

decade of life, despite the increase in pain-associated diseases in old age (Helme and Gibson, 

2001). Many elderly living at home or in a NH experience both dementia and pain. The 

problem of under-diagnosed and untreated pain would therefore appear to be a challenge due 

to reduced self-reporting capacity (Ferrell et al., 1990; AGS Panel, 1998; Weiner et al., 1999a; 

Weiner et al., 1999b; Cohen-Mansfield, 2002; Frampton, 2003; Weiner, 2004). Moreover, 

patients with severe dementia are often excluded from pain studies, and, in studies that 

include patients with dementia, the frequency of pain differs substantially in patients with 

different levels of dementia (Gagliese and Melzack, 1997; Helme and Gibson, 2001).  

 

Pain in the musculoskeletal system 

Chronic musculoskeletal pain affects over 100 million people in Europe (Woolf et al., 2004). 

In older people, chronic pain is often experienced in major joints, the back, legs and feet, and 

it is reported more often than visceral pain and headaches (Helme and Gibson, 2001). In a 

cross sectional survey of an older rural community in Italy, about one third of the population 
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was affected by symptomatic peripheral osteoarthritis in knees, hands, and hips, strongly 

associated with disabilities (Mannoni et al., 2003). About 71% of the veterans in a primary 

care clinic in New York described pain with multiple localisations, also in coexistence with 

psychological and social problems (Crosby et al., 2006). Chronic musculoskeletal pain is by 

far the most common limiting factor on the activities of the ageing population, with an 

associated risk of reduced mobility, disability, muscle weakness and related impact on quality 

of life (Woolf et al., 2004). Other studies have shown that musculoskeletal pain caused by 

osteoarthritis is associated with decreased balance, week knee strength (Jadelis et al., 2001) 

and risk of falls (Leveille et al., 2002). 

 

Pain in internal organs, the head and skin 

There is increasing evidence that ageing substantially affects the way various illnesses may 

present, painful processes due to internal pathology in particular. Elderly patients with 

visceral pain conditions are far more likely than younger adults to present atypically, and 

often with diminished intensity (Helme and Gibson, 2001). Silent ischemia and painless 

myocardial infarct caused by arteriosclerosis become more frequent with advancing age, so 

that clinicians should continuously suspect and focus on these diagnoses (Stern, 2003; Stern, 

2005). Peptic ulcers, intestinal obstruction and peritonitis are other visceral conditions, often 

with reduced or absent abdominal complaints (Helme and Gibson, 2001). About 45% of older 

persons with appendicitis do not have lower-right quadrant pain as a presenting symptom, 

compared with 5% of younger adults (Wroblewski and Mikulowski, 1991). Headaches are 

commonly (70%) reported in elderly people (Gunzelmann et al., 2002), but we are not aware 

of studies addressing chronic headaches in patients with dementia. Living in a NH, 53% of 

patients are at risk of developing a pressure ulcer (Horn et al., 2002), and skin diseases found 

in 95% of the patients were described as one of the most prevalent health problems (Black et 

al., 2006). Pain in connection with genito-urinary infections is quite often described (Leoni et 

al., 2004). Catheter-associated urinary tract infection is the most common nosocomial 

infection, accounting for more than one million cases every year in American hospitals and 

NHs (Tambyah and Maki, 2000). Interestingly, none of the studies discusses this important 

issue in relation to NH patients with dementia. 
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Lack of pain treatment in patients with dementia 

Although pain is a frequent complaint in the NH, one quarter of NH patients reporting daily 

pain receive no analgesic medication (Ferrell et al., 1990; Ferrell, 1991; Sengstaken and King, 

1993; AGS Panel, 1998; Weiner and Hanlon, 2001; Ferrell et al., 2002; Won et al., 2003; 

Feldt, 2004; Gibson, 2006). The prescription and administration of analgesics in the NH, 

occur at rates lower than recommended (Horgas and Tsai, 1998; Nygaard et al., 2003; 

Nygaard and Jarland, 2005; Hutt et al., 2006; Cornali et al., 2006; Hwang et al., 2006; Jervis 

et al., 2007). Demented patients receive fewer analgesic drugs than mentally healthy controls, 

possibly due to older patients being at increased risk of drug-drug interactions as a result of  

ageing, concurrent co-morbidities and poly-pharmacy (Lindley et al., 1992). Although opioids 

remain a mainstay in pain treatment associated with surgical procedures, the use of opioid 

analgesics in elderly people is considered to be associated with adverse drug events, increased 

length of stay and hospitalisation costs (Oderda et al., 2007). Significant associations between 

the use of NSAIDs, central nervous system category medications and falls in elderly patients 

have been demonstrated (Walker et al., 2005; French et al., 2006).  

 

PAIN ASSESSMENT 

Pain assessment scales in non-demented persons 

Pain assessment is the central prerequisite for adequate pain treatment (Turk and Okifuji, 

1999). How a physician thinks about pain affects the way in which he or she assesses a patient 

who presents with pain. Because of their inherent subjectivity, pain, suffering and disability 

are difficult to prove, disprove or quantify. Disease or tissue injury is only one factor that 

contributes to the experience of pain. 

The most exact and trustworthy verification of the assessment of pain is the patient’s self-

reporting, which depends on the patient’s memory, verbal capacity, expectations and 

emotions. Good correspondence has been found between self-reports, disease characteristics, 

physicians’ or physiotherapists’ ratings of functional abilities and objective functional 

performance (Deyo and Diehl, 1983; Jette, 1987). One way of assessing pain in mentally 

intact people is to have patients’ write diaries about their activities (Maunsell et al., 2000; 

Chambers et al., 2003). The three most commonly used methods of assessing changes in pain 

intensity and benefit of treatment interventions are the Verbal Rating Scale (VRS) (Seymour 

et al., 1985), the Visual Analogue Scale (VAS) (Jensen et al., 1986) and the Numerical Rating 
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Scale (NRS) (Kremer et al., 1981). The McGill Pain Questionnaire includes a descriptive 

scale of pain intensity, a human figure to mark locations of pain and adjectives from 20 

categories reflecting sensory, affective, and evaluative components (Melzack, 1975; Melzack, 

2005). Less common measures include various versions of a picture or face scale, and the 

Descriptor Differential Scale of Pain Intensity (DDS-I) (Jensen and Karoly, 2001). For such 

pain assessment tools to be used, it is a requirement that the patient is mentally healthy and 

oriented with respect to time, place and his or her own person. 

 

Proxy rater 

In addition to seeking information directly from a patient, information can be obtained from a 

number of other (proxy) sources. A proxy is defined as a person or agency of substitute 

recognised by law to act for, and in the best interests of the patient (Grootendorst et al., 1997; 

Hughes and Preski, 1997). In the context of assessment, the term proxy is used more widely to 

refer to an informant who has knowledge of the circumstances or condition of the patient (e.g. 

a caregiver or spouse). This can be helpful in patients with communication difficulties 

because a proxy will spend much more time with the patient than the physician, and will have 

opportunities to observe the patient’s behaviour over time. Knowing the patient and his pain 

history may be a prerequisite for valid pain assessment by a proxy (Morello et al., 2007). 

However, this knowledge will always be subjective, depending on how long and how well a 

proxy rater has known or knows the patient and on the proxy’s own pain experience and skills 

in pain assessment. Little is known about the validity and reliability of proxy pain reports for 

patients with dementia, but agreement between patient and proxy reports regarding pain 

assessment underlines that nurses’ perceptions and observations may be an important source 

(Fisher et al., 2002; Boyer et al., 2004).  

 

Behavioural pain assessment scales  

Self-report pain scales cannot be used when dementia increases in severity (Closs et al., 

2004). Although research evidence suggests that elderly people with mild to moderate 

dementia can provide valid pain reports, it is unclear at what level of impairment the validity 

of self-reports becomes questionable (Feldt et al., 1998; Hadjistavropoulos and Craig, 2002; 

Closs et al., 2004). Uncertain results may lead to the interpretation that they have less pain 

complaints than non-demented elderly (Parmelee, 1996; Proctor and Hirdes, 2001). 
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In dementia, the assessment of pain depends on the ability of health personnel to register and 

interpret verbal and non-verbal expressions of pain (Prkachin et al., 1994). Each individual 

episode of pain is complex. The estimate of pain depends on the relationship between the 

patients’ verbal expressions of pain and pain behaviour and the observer’s interpretation. 

Although it is not considered sufficient to rely solely on pain behaviour indicators, such 

indicators should be assessed in individuals with dementia. External signs have to be observed 

and interpreted by an external rater, who extrapolates the meaning of behaviour that might be 

caused by pain (Snow et al., 2004a). However, little is known about the relationship between 

pain behaviour and the interpretation of overall pain intensity in dementia. 

In response to a strong need to assess pain and improve pain management in patients with 

cognitive impairment, several staff-administered pain behavioural observation scales have 

been developed (Hurley et al., 1992; Simons and Malabar, 1995; Baker et al., 1996; Ferrell et 

al., 2000; Feldt, 2000; Kovach et al., 2001; Lefebvre-Chapiro, 2001; Fisher et al., 2002; 

Villanueva, 2003; Warden et al., 2003; Fuchs-Lacelle and Hadjistavropoulos, 2004; Abbey, 

2004; Davies et al., 2004; Snow et al., 2004b; Defrin et al., 2006; Stevenson et al., 2006; 

Lautenbacher et al., 2007; Morello et al., 2007). Most of these scales have been reviewed, 

some with promising results (Herr et al., 1998; Stolee et al., 2005; Zwakhalen et al., 2006a). 

Since 1992, more than 20 pain assessment instruments have been developed to register acute 

and chronic pain indirectly in older persons with dementia (Table 1). These instruments are 

based on observations by a rater who assesses the patients’ behaviour and functioning, 

including facial and or body language, and other aspects such as sleep, appetite, daily 

activities and social indicators. However, the interpretation of pain behaviour is challenging. 

There is strong evidence that pain behaviour indicators such as guarding, bracing or 

grimacing are relevant (Hadjistavropoulos et al., 2000a; Keefe et al., 2001), but these 

indicators may be absent or difficult to interpret, because symptoms attributed to dementia 

may also be indications of pain (Herr, 2002). Furthermore, behavioural indicators are more 

likely to be associated with acute pain, which is less prevalent than persistent pain in older 

adults (Gibson, 2006). Distinguishing pain behaviour from psychological distress such as fear, 

depression, or restlessness caused by dementia is a prerequisite for valid pain assessment.  
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Short observational scales 

Clinically relevant measures can be categorised into those that are short (comprising 10 items 

or less) and those that are extended (comprising more than 10 items). Table 1 includes 10 

short measures of 10 or less items such as the Discomfort Scale (DS-DAT) (Hurley et al., 

1992), Checklist of Nonverbal Pain Indicators (CNPI) (Feldt, 2000), Assessment of 

Discomfort in Dementia (ADD) (Kovach et al., 2001), Doloplus-2 (Lefebvre-Chapiro, 2001), 

the pain report of the Mini Data Set (MDS) (Fisher et al., 2002), Pain Assessment in 

Advanced Dementia (PAINAD) (Warden et al., 2003), the Proxy Pain Questionnaire (PPQ) 

(Fischer et al., 2003), Abbey Scale (Abbey, 2004), modification of the Facial Action Codin 

System (FACS) (Lautenbacher et al., 2007) and the measurement of pain in non-verbally 

communicating patients (ECPA) (Morello et al., 2007). These scales differ with respect to the 

use of proxy raters such as a collaborative informant, who is familiar with the patient, or an 

observer, who is unfamiliar with the patient. When a proxy rater knows the patient, he may be 

better able to judge changes in behaviour, appetite, restlessness, isolation or sleep. Knowledge 

of the patient is required by the DOLOPLUS-2, Abbey Scale and ECPA. A rater who does not 

need to know the patient can complete the remaining scales.  

 

Extended observational scales 

Lengthy scales (between 15 and 60 items) include more behaviour indicators or psychosocial 

observations are also shown in Table 1, through the Observational Behavior Tool (Simons 

and Malabar, 1995b),  the Behavioral Checklist (Baker et al., 1996), Geriatric Pain Measure 

(GPM) (Ferrell et al., 2000), Pain Assessment in Dementing Elderly Scale (PADE) 

(Villanueva, 2003), Non-communicative Patients Pain Assessment Instrument (NOPPAIN) 

(Snow et al., 2004b), Pain Assessment Checklist for Seniors with Limited Ability to 

Communicate (PACSLAC) (Fuchs-Lacelle and Hadjistavropoulos, 2004), the Pain 

Assessment Tool for Use with Cognitive Impaired Adults (Davies et al., 2004), the 

Discomfort Behavior Scale (DBS) (Stevenson et al., 2006)  and the Non-Communicative Pain 

Checklist (NCCPC-R) (Defrin et al., 2006). Extended scales support the potential of the tool, 

because they may be likely to encompass the varied responses of patients who suffer very 

diverse effects of brain pathology (Hadjistavropoulos et al., 2007). Some items of the 

PACSLAC require an informant, while in the case of the other scales, the rater may be 

unfamiliar with the patient.  
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Psychometric property testing of behavioural pain scales for patients with dementia has not 

been  completed for all measures. Internal consistency is reported for the Abbey Scale (0.74-

0.81), CNPI (0.54-0.64), DS-DAT (0.86-0.89), DOLOPLUS-2 (0.82), PAINAD (0.50-0.67), 

PADE (0.24-0.88), and PACSLAC (0.85). Unsatisfactory and unreported internal consistency 

increases the risk that not all items assess the same construct, i.e. pain. In a process of item 

reduction and translation of the PASCLAC into Dutch, the PACSLAC-D retained 24 of 60 

items, including the observations that the patient may be irritable, upset, restless or sad 

looking (Zwakhalen et al., 2007). These behaviours are also typical of and frequent in 

psychiatric disturbances related to dementia, as the prevalence of behavioural disturbances 

ranges between 60% and 80% in NHs (Cipher et al., 2006). 

It is easier to achieve good internal consistency in scales with more than 10 items (Pallant, 

2005). Very short scales like the MDS, PPQ, and PAINAD may, therefore, produce 

questionable information. Moreover, the PAINAD includes respiratory items, which, while of 

importance, may not be typical of pain expression. Other short scales like the DOLOPLUS-2, 

DS-DAT, and Abbey demonstrated satisfactory results. However, the DS-DAT provided 

validity information involving fever as a gold standard illness, which is not comparable with 

pain. The observation of pain behaviour during everyday activities or body movements is 

performed using DOLOPLUS-2, NOPPAIN, PACSLAC and ECPA. These movements are 

spontaneous, and not standardised and guided.   

 

Pain components 

As demonstrated in Table 2, pain scales include different components of the pain process. The 

motivational-affective pain component (A) expressed by pain behaviour such as facial 

expression, pain noises and/or defence is included in most of the scales. The sensory-

discriminative pain component (S), such as pain location, pain intensity and pain duration, is 

presented in scales like the GPM and ADD. None of the tools registers all these three 

components. One instrument includes a question about pain duration (acute or chronic pain) 

(Abbey, 2004). While of importance, memory disturbances and different pain localisations 

with different onsets of pain make the registration of pain duration challenging. Furthermore, 

it is difficult to differentiate between acute and chronic pain behaviour, although such 

knowledge has serious consequences for pain treatment.  

 
 



Table 1. Characteristics of clinically relevant observational pain behaviour scales for persons with dementia  

 

 

 

    Pain components                                Pain characteristics Pain scores 

             Location Intensity             Duration Range Sum Overall Instrument Number 

of items S A C Au  MS  IO  Acute  Chronic    

DS-DAT (Hurley et al., 1992)  9  x      x    x  

Observational Behavior Tool 

    (Simons and Malabar, 1995) 

25  x  x          

Behavioral checklist  

(Baker et al., 1996) 

20  x            

GPM (Ferrell et al., 2000)  x         x  x  

CNPI (Feldt, 2000)  6  x    x   x   x  

ADD (Kovach et al., 2001) 10 x   x   x       

Doloplus-2 (Lefebvre-Chapiro, 2001) 10  x    x     0-30 x  

MDS (Fisher et al., 2002)  3   x     x    x  

PADE (Villanueva, 2003) 24  x    x  x      

PAINAD (Warden et al., 2003)  5  x         0-10 x  

PPQ (Fischer et al., 2003)  3        x   0-10  x 

Abbey Scale (Abbey, 2004)  6  x  x   x  x x 0-18 x  

NOPPAIN (Snow et al., 2004b) 15  x x   x  x     x 

PACSLAC (Fuchs-Lacelle and 

    Hadjistavropoulos, 2004) 

60  x  x  x     0-60 x  
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Pain Assessment for Use in Cognitive     

   Impaired People  (Davies et al., 2004) 

16  x  x  x        

DBS (Stevenson et al., 2006) 17  x          x  

NCCPC-R (Defrin et al., 2006) 27  x  x     x  0-81 x  

FACS (Lautenbacher et al., 2007) 10  x      x x     

ECPA (Morello et al., 2007)  8  x    x    x 0-32 x  

 

______________________________________________________________________________________________________________________________ 

S: sensory-discriminative, A: motivational-affective, C: cognitive-evaluative, Au: autonomic-neuroendocrine; MS: pain from the musculoskeletal system;   

IO: pain from internal organs, the head and skin; DS-DAT: Discomfort Scale, GPM: Geriatric Pain Measure, CNPI: Checklist of Nonverbal Pain Indicators, 

ADD: Assessment of Discomfort in Dementia, MDS: pain report of the Mini Data Set, PADE: Pain Assessment in Dementing Elderly Scale,               

PAINAD: Pain Assessment in Advanced Dementia, PPQ: Proxy Pain Questionnaire, NOPPAIN: Non-communicative Patient’s Pain Assessment Instrument, 

PACSLAC: Pain Assessment Checklist for Seniors with Limited Ability to Communicate, DBS: Discomfort Behavior Scale, NCCPC-R: Non-Communicative 

Pain Checklist, FACS: modification of the Facial Action Codin System, ECPA: measurement of pain in non-verbally communicating patients.    

_____________________________________________________________________________________________________________________________



The cognitive-evaluative (C) pain component is included in the MDS and NOPPAIN, which 

ask the patient about his pain (‘Do you have pain?’). In severe dementia, this item may be 

questionable, possibly leading to misinterpretation by staff if the patient does not understand 

the question. Autonomic-neuroendocrine (Au) pain reactions are included in the 

Observational Behavior Tool, ADD, Abbey, Pain Assessment Tool for Use with Cognitive 

Impaired Adults, PASCLAC, and NCCPC-R. These items may be questionable in elderly 

patients with chronic pain. Autonomic measures seem to be of little relevance in pain 

syndromes of a musculoskeletal nature (Flor, 2001), while they play a major role in vascular 

pain problems (migraine headaches, Reynaud’s disease), in pain syndromes related to 

sympathetic dysfunction (complex regional pain syndromes) and in laboratory investigations 

that include acute pain stimuli. Measurements of the heart rate, skin temperature or blood 

pressure will be influenced by changes in the skin, multi-morbidity of the patients and drug 

consumption. 

 

Table 2. Different components of the pain process  

Pain components Examples of items 

Motivational-affective                  (A) • Pain noises: ‘Ow, that hurts’, moaning, 

groaning, mumbling  

• Facial expression: tighten face, change in 

eyes, frowning, creasing forehead, grimacing 

• Defensive behaviour: Body language such as 

pulling away, freezing, stiffening 

Sensory-discriminative                  (S) Pain location, intensity, duration  

Cognitive-evaluative                     (C) Memory, reflection, expectation 

Autonomic-neuroendocrine          (Au) Blood pressure, pulse, sweat, red face 

 

 

Pain intensity scores 

Scoring procedures for an assessment tool may not be straightforward. To get an overall 

impression of pain intensity, mean or sum scores for pain behaviour are usually calculated. 

The addition of these observations may not necessarily be equivalent to pain intensity, as 

several behaviours are typical for pain as well as dementia. It is a prerequisite that the items 

used represent the same phenomenon, pain. If pain behaviour signalises pain, one key 
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question is how pain behaviour can be inferred to a valid and reliable pain intensity score. 

The pain assessment tool should also be useful for, for example, patients with Parkinson’s 

disease, contractures, paresis and aphasia, whose ability to express pain behaviour will be 

substantially reduced. The interpretation of observed pain behaviour in patients who are no 

longer able to express such behaviour has to be guarantied by an overall pain intensity 

scoring system and not by sum scoring of individual pain behaviours. This is required by 

NOPPAIN, in which the rater has to estimate the overall pain at the end of the measure. The 

other pain scales use a sum score system for pain behaviour. 

 

Why a new pain assessment scale? 

Researchers tend to dismiss existing scales and develop new instruments, which is easier 

than establishing good reliability and validity for already existing ones (Streiner and 

Norman, 2006). Reviews of pain assessment tools for patients with dementia conclude that 

there are promising instruments in development. These studies also underline that there is 

insufficient evidence of reliability and validity testing, and they do not recommend any one 

tool for use in all populations and settings at present (Herr et al., 2006; Hadjistavropoulos et 

al., 2007). When starting our project, we were not convinced of the necessity of developing a 

new instrument, as approximately 20 scales had already been developed in this context. 

Instead, our aim was to translate NOPPAIN (Snow et al., 2004b) into Norwegian and to test 

the tool with respect to psychometric properties. However, the lack of registration of pain in 

internal organs, the head and skin, and inconsistency in the scoring system were considered 

to be unsatisfactory.  

A new pain assessment tool was developed to address shortcomings in existing scales and to 

take at least three substantial new aspects into consideration:  

1. Movement-related pain behaviour seems to be of clinical significance (Mercadante and 

Arcuri, 2006), but few attempts have been made to investigate the utility of using a 

standardised movement protocol (Gibson, 2006). A shortcoming of existing scales is that 

pain behaviour in connection with movements is only observed in everyday activities as they 

occur naturally (Feldt, 2000; Lefebvre-Chapiro, 2001; Villanueva, 2003; Snow et al., 2004b; 

Fuchs-Lacelle and Hadjistavropoulos, 2004; Davies et al., 2004).  However, pain tends to 

change the way activities are performed (Magnussen et al., 2004). Changes may be subtle 

and not easily observed during everyday activities, as people may simply move less, or 
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change the way they move in order to avoid pain (Lethem et al., 1983; Vlaeyen and Linton, 

2000; Hasenbring et al., 2001). To better reveal pain behaviour related to the 

musculoskeletal system, a protocol of standardised active, guided movements of all body 

parts was included in the MOBID and the MOBID-2 Pain Scale. 

2. Pain from internal organs, the head and skin gives rise to frequent complaints in elderly 

persons, but may be difficult to diagnose because it is often widespread, diffuse and poorly 

described (Giamberardino, 2005). In dementia, the assessment of such painful conditions 

may be even more challenging, and prevalence data are incomplete. So far, none of the 

existing pain tools systematically registers behaviour that might be related to pain from 

internal organs, the head and skin. We considered primary caregivers to be key persons in 

the observation of such behaviour, as they are familiar with the patient and his usual 

behaviour. The design of the two-parted MOBID-2 Pain Scale is in line with 

Hadjistavropoulos et al. (2007), who argued that pain from the musculoskeletal system often 

coexists with other co-morbid conditions, implying that disease-modifying therapies are 

needed to diminish pain. 

3. In the MOBID and MOBID-2 Pain Scale, primary caregivers are encouraged to interpret 

each test item and the overall pain independently and to judge whether their observations are 

related to pain or to behavioural disturbances due to dementia. Usually, observational pain 

tools estimate total pain intensity by summing scores for separate pain behaviours. Such 

scoring procedures may be uncertain, as patients with dementia may not present pain 

behaviour at all, or use less obvious indicators such as agitation or aggression. This is one of 

the key problems, since the prevalence of behavioural disturbances is high in dementia 

(Cipher 2006).  
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AIMS OF THE STUDY 

The overall aims of this study were:  

Paper I. To describe the development of the nurse-administered Mobilization-Observation-

Behaviour-Intensity-Dementia (MOBID) Pain Scale for older persons with dementia. To 

investigate the reliability and validity of the scale, including the key question of whether the 

presence of pain, pain behaviour indicators and pain intensity in patients with dementia can 

be assessed by MOBID. 

Paper II. To examine the extended intra-rater and inter-rater reliability of the MOBID Pain 

Scale by external raters, using video recordings. In particular, we wanted to focus on the 

reliability of pain behaviour indicators and pain intensity scores for individual items, and the 

overall pain scores.   

Paper III. To develop and test the extended instrument, the Mobilization-Observation- 

Behaviour-Intensity-Dementia (MOBID-2) Pain Scale, in order to also assess behaviour that 

might be caused by pain from internal organs, the head and skin. In particular, we wanted to 

focus on the validity of MOBID-2, comparing test scores with the physicians’ pain 

examination of the patient and other types of pain indicators. 

Paper IV. To explore pain among NH patients with different levels of dementia and 

dementia type (AD, VaD, and ADVaD), and to explore the relationship between the 

MOBID-2 pain intensity scores and the use of pain medication assessed in the clinical setting 

of a cross-sectional study. 
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METHODS AND PARTICIPANTS 

INSTRUMENT DEVELOPMENT 

Focus group interview 

The MOBID and the MOBID-2 Pain Scales were developed by focus group interview, 

including an expert panel experienced in the treatment and care of elderly persons with 

dementia, and/or experienced in the examination of psychometric properties of pain 

assessment tools: one registered nurse (RN), one licensed practical nurse (LPN), two 

physicians, and two physiotherapists. A focus group interview is a discussion among a small 

group of informants (six to twelve people), in which they talk freely and spontaneously 

about themes considered important to the investigation under the guidance of a facilitator 

(Streiner and Norman, 2006). Normally, the persons of interest would be included in this 

interview, but this was not possible with demented patients. 

  

Devising the items  

In Paper I, the MOBID Pain Scale was developed to capture pain related to the 

musculoskeletal system during standardised active, guided movements in patients with 

dementia. A process of item generation and subsequent reduction was applied, and reliability 

and validity were tested in a clinical setting and also using video recordings. Five active 

movement items were retained. The tester was to guide the patient to (1) open both hands, 

(2) stretch both arms towards the head, (3) stretch and bend ankles, knees and hips, (4) turn 

over in bed to both sides and (5) sit at the bedside. One observation item consisting of the 

patient lying in bed, and one item consisting of brushing teeth/mouth care were removed 

from the scale because of lower Cronbach’s alpha  coefficient. 

Based on our own clinical experience and a survey of the literature (Hurley et al., 1992; 

Ekman, 1993; Simons and Malabar, 1995; AGS Panel, 1998; Hadjistavropoulos et al., 

2000b; Craig et al., 2001; Villanueva, 2003; Warden et al., 2003; Fuchs-Lacelle and 

Hadjistavropoulos, 2004; Abbey, 2004; Snow et al., 2004b; Defrin et al., 2006; Herr et al., 

2006), three key indicators of pain behaviour were selected, accompanied by explanatory 

words: ‘Pain noises’ (‘That hurts!’, groaning, moaning, gasping, screaming), ‘Facial 

expression’ (grimacing, frowning, tightening mouth and closing eyes), ‘Defence’ (freezing, 

guarding, pushing and crouching). These aspects of pain behaviour have usually been 
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included in staff-administered instruments (Stolee et al., 2005). In MOBID, nurses were 

encouraged to pay attention to the patient’s pain behaviour, observe the patient before 

starting mobilisation, clearly explain what was going to happen, mobilise the patient gently 

through the activities and reverse the movement immediately if pain behaviour was 

perceived. Observations were rated after each activity by ticking the boxes for ‘Pain noises’, 

‘Facial expression’ and ‘Defence’, and inferring the observation into pain intensity by 

putting a cross on the line for the 0-10 point Numerical Rating Scale (NRS) (Jensen et al., 

1999), answering the question: ‘How intense do you regard the pain to be?’ 

In the extended MOBID-2 Pain Scale, discussed in Paper III, MOBID is renamed as 

MOBID-2 Part 1. In MOBID-2 Part 2, the nurse was encouraged to assess behaviour 

presenting other types of pain that might originate from the (6) head, mouth and neck, (7) 

heart, lung and chest wall, (8) the abdomen, (9) the pelvis and/or genital organs and (10) the 

skin. Pain behaviour was to be monitored retrospectively over time (today, or during the last 

few days up to one week), and it could be caused by a disease, wound, infection and/or 

injury. To increase the nurse’s awareness, a pain drawing (front and back) of a human body 

was included in order to register the possible pain locations. The caregiver was encouraged 

to put one or more crosses on this pain drawing, indicating the observed pain behaviour 

(Pain noises, Facial expression and Defence), and to infer pain intensity by putting a cross on 

the line for the 0-10 point Numerical Rating Scale (NRS). Finally, after scoring the 10 

separate items, an independent overall pain intensity score was reported, again using the 

NRS. 

If overall pain was judged to be above three on the NRS (Jensen and Karoly, 2001), the test 

result was to be reported to the physician responsible for the patient, with a view to 

providing appropriate treatment and care. 

 

Nursing home patients 

The Bergen Red Cross NH is one of the largest NHs in Norway, including units for long-

term care, rehabilitation, specialised dementia care and palliative care. Inclusion criteria for 

the study were: age>65 years, and a regular family visitor or legal guardian; exclusion 

criteria were delirium, psychosis, and/or short stay admission (�4 weeks). In Papers I and 

II, 26 patients with severe dementia and chronic pain (>3 months) (Merskey H, 1986; 

Merskey H et al., 1994) were included. In Paper III, 77 patients with severe dementia with 
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or without pain met the criteria for participation. In Paper IV, 181 consecutive, long-stay 

NH patients at different stages of dementia and with different dementia diagnoses were 

included. 

 

Nursing home staff 

Two separate groups of the MOBID Pain Scale raters participated in Papers I and II. The 

first group consisted of the patients’ primary caregivers (N=11), who were familiar with the 

patients’ habits and regular behaviour. The second group consisted of external raters A, B, 

and C (N=3), who did not know the patients. In Paper III, each patient was assessed by a set 

of two nurses (N1 and N2), who were familiar with the patients’ habits and had had 

responsibility for the patient during the last four weeks. Altogether, 14 sets of nurses (N=28) 

participated in the testing of the 77 patients. In Paper IV, primary caregivers (N=43), who 

were familiar with the patients’ habits tested the patients using MOBID-2. Before data 

collection, the raters received a standardised briefing in which they were given basic 

information about dementia, pain physiology, pain behaviour and pain assessment. They 

practised the use of the MOBID or MOBID-2 Pain Scale in at least three patients. In Papers 

I and III, two physicians from the NH participated, and four physicians in Paper IV. 

 

Examination 

In Papers I-IV, demographic information about the participants was taken from the patients’ 

medical charts. Together with the primary caregivers, a geriatric study nurse rated each 

patient’s cognitive function using the MMSE (Folstein et al., 1975), severity of dementia 

using the Clinical Dementia Rating (CDR) (Hughes et al., 1982) and Severe Impairment 

Rating Scale (SIRS) (Rabins and Steele, 1996). Measurements of psychiatric and 

behavioural changes included the Cornell Scale for Depression in Dementia (Alexopoulos et 

al., 1988), Neuropsychiatric Inventory (NPI) (Cummings et al., 1994), as well as the 

Activities of Daily Living scale (ADL) (Mahoney and Barthel, 1965, Sheikh et al., 1979, 

Laake et al., 1995). The physicians responsible for diagnostics and treatment collected the 

data about medical conditions (ICD-10), dementia type and pain variables. This included 

information about pain diagnoses, pain locations, pain treatment (World Health 

Organisation, 1996) and pain intensity obtained using the NRS  (Jensen and Karoly, 2001). 

In Paper IV, dementia was also diagnosed according to the international classification of 

diseases (ICD-10) (World Health Organisation, 1993), Diagnostic and Statistical Manual of 
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Mental Disorders (American Psychiatric Association, 1994) based on history, physical and 

mental examination, routine laboratory tests and cerebral Computer Tomography (cCT) of 

the head (71% of the patients). 

 

Video recordings 

When the patients were guided through the MOBID procedure in Paper I, the patients’ 

behaviour during the standardised movements was recorded by continuous video recording 

(MOBID-v) using a stationary camera (at a distance of 3.80 metres) and a mobile camera. 

Voices and noises made by patient and staff were documented using a sensitive microphone. 

The operator processed the video recordings (N=26) using a visual dictionary (Ekman and 

Friesen, 1969) for film frame, motion time and noises. In the final presentation, each 

MOBID item was announced by a short title. The film sequence for each patient lasted six to 

eight minutes, resulting in three hours of film material, which formed part of the database in 

Papers I and II.  

         

Test procedures 

In Paper I, the patients’ primary caregivers observed two to three patients each during 

regular morning care and rated overall pain intensity using an NRS after care. Shortly 

afterwards, the patients were assessed by their caregivers using the MOBID procedure at the 

bedside (MOBID-b), which was also recorded in video recordings (MOBID-v). About four 

to six days after the bedside assessment, each primary caregiver assessed her own video 

recording and repeated the scoring (MOBID-v). In addition, three external raters (A, B and 

C) assessed the 26 videos concurrently and independently. Face validity was examined by an 

expert panel.   

In Paper II, the intra and inter-rater reliability of the MOBID Pain Scale was reported by the 

raters A, B, and C on day 1, 4 and 8. They watched the videos and filled in the MOBID form 

for observed pain behaviour for each item, inferred pain intensity and overall pain intensity.  

In Paper III, the inter-rater reliability of the MOBID-2 Pain Scale was assessed by two 

groups of nurses who rated the patients concurrently and independently in a clinical setting. 

Retesting was performed the next day. The time needed to fill in MOBID-2 was recorded. 
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Two physicians collected information regarding pain variables on the same day. Face 

validity was examined by an expert panel.   

In Paper IV, 181 patients were assessed by their primary caregivers, who used the MOBID-

2 Pain Scale in a clinical setting. The time needed to fill in the MOBID-2 was recorded. Four 

physicians collected information regarding pain variables on the same day.  
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STATISTICAL ANALYSES 

Reliability 

Reliability is a prerequisite for validity (Rothstein and Echternach, 1993), and no measure 

should be used without evidence of both reliability and validity (Jensen et al., 1999). 

Reliability is the degree to which test scores are free from errors of measurement. Internal 

consistency, intra-rater, test-retest and inter-rater reliability are attributes of reliability used 

in this thesis.  

Internal consistency expressed by Cronbach's alpha (�), the corrected item-total correlation 

and the term ‘� if item deleted’ were calculated for each item in MOBID and MOBID-2 in 

Papers I and III. Internal consistency refers to the degree to which the items that make up 

the scale measure the same underlying construct, and care should be taken not to include 

items that assess a different construct (Streiner and Norman, 2006). There is no standard for 

what constitutes an acceptable coefficient of internal consistency. An � in the vicinity of 

0.70 has been suggested as being sufficiently high (Polit and Beck, 2006). Cronbach’s � 

formula is the most commonly used indicator of internal consistency, but it is quite sensitive 

to the number of items in the scale. For short scales (<10 items), it may be appropriate to 

report the corrected item-total correlation, which gives an indication of the degree to which 

each item correlates with the sum of all other items. The step ‘� if item deleted’ indicates the 

impact of removing the item from the scale. These values are compared with the final � 

value obtained (Pallant, 2005). If any of the values are higher than the final � value, it should 

be discussed whether to remove the item from the scale. 

Intra-rater reliability is the consistency with which one rater assigns scores to a single set of 

responses on two occasions. If a rater uses video recording, as was the case in Papers I and 

II, she can observe the same pain behaviour on different dates. Because the behaviour being 

assessed is identical on both occasions, any variability in scores is, in fact, related to 

measurement errors on the part of the rater. If the function to be tested is performed 

repeatedly, as in the test-retest procedure used in Paper III, errors from the instrument, from 

the application of the instrument and also changes in the behaviour of the subject being 

tested may cause variability. It may be unreasonable to believe that individual measurements 

of chronic pain can be easily reproduced, because pain is a changing phenomenon 

(Domholdt, 2005). The test-retest reliability of a pain assessment scale is affected by intra-

subject variability, which should not be regarded as a measurement error. As performed in 

Paper III, test procedures should be chosen in which raters act consistently, in order to 
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detect any clinical changes in the patients. Thus, test-retest reliability is also an important 

step in the validation process of a new method.      

Inter-rater reliability is the consistency of scores between different raters (Paper I-III). This 

is determined when two or more raters judge the performance of one group of subjects at the 

same point in time (Domholdt, 2005). The reliability of observations can be estimated in 

different ways. When comparing paired assessments, one is concerned with the relationship 

between the two measures (relative reliability) and the magnitude of the differences between 

the two assessments (absolute reliability). The intra-class correlation coefficient (ICC) 

denotes relative reliability and measures the intra-rater and inter-rater reliability of subjective 

assessments (Ottenbacher and Tomchek, 1993). In this thesis, intra and inter-rater and test 

retest reliability for pain intensity were analysed by intra-class correlation coefficient (ICC) 

model 1,1 (Shrout and Fleiss, 1979), which is equivalent to the SPSS-model ‘one-way 

random’. 

In order to assess absolute reliability and the differences between the two measurements, the 

within-subject standard deviation (sw) was also calculated, which includes both random and 

systematic components of measurement error and is expressed in the same metric unit as the 

measurement tool (Bland and Altman, 1996).  

Additionally, in Papers I-III, the intra-rater, inter-rater and test-retest reliability of observed 

pain behaviour indicators in MOBID, MOBID-2 Part 1 were analysed by kappa (�) statistics, 

as were pain localisation on the pain drawing in MOBID-2 Part 2 . This test provides a 

measure of the concordance between the raters and is chance-corrected. The interpretation of 

� was: �0.20 (poor), 0.21-0.40 (fair), 0.41-0.60 (moderate), 0.61-0.80 (good), �0.81 (very 

good agreement) (Altman, 1995). 

 

Validity  

Measurement validity is the appropriateness, meaningfulness and usefulness of the specific 

inferences made on the basis of the test scores (Domholdt, 2005). There is no simple, 

absolute, direct test of validity; instead, evidence is brought to bear from a variety of sources. 

Research evidence can add to the argument for validity, but it can never directly or 

absolutely test the correctness of a construct (Rothstein and Echternach, 1993). For attributes 

such as pain, no gold standard or clear-cut indicator exists, making the validation process for 

a pain assessment scale challenging. The validation of a scale involves the collection of 
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empirical evidence concerning its use. A pain assessment scale for patients with dementia 

will be valid if it adequately measures the pain characteristic in question (e. g. intensity, 

location, duration of pain) and not behavioural disturbances relating to dementia (e. g. 

depression, restlessness, anxiety). Moreover, a scale will be valid if it reflects changes in 

pain experiences, such as after pain treatment, also expressed by the responsiveness of a 

scale. In this thesis, arguments for the face-, construct- and concurrent validity of the 

MOBID and the MOBID-2 Pain Scale were examined. 

Face validity: One issue that must be decided before the items that make up a scale are 

selected is whether or not they have face validity (Streiner and Norman, 2006), i.e. do the 

items actually measure what they superficially appear to measure? If the item appears 

irrelevant, then the respondent may omit it, irrespective of its possible excellent 

psychometric properties. To explore face validity, the MOBID (Paper I) was presented to a 

focus group consisting of two RNs, two LPNs, two physiotherapists, an occupational 

therapist and two physicians, all experienced in the evaluation and management of pain in 

NH patients. The group considered the MOBID test procedure to be a feasible means for 

nurses to identify pain behaviour related to musculoskeletal pain in connection with morning 

care. However, they suggested adding items to capture pain not necessarily provoked by 

movement, such as visceral- and neuropathic pain and headache syndromes. 

This was taken into account in the extended MOBID-2 Pain Scale, which included five items 

concerning pain from internal organs, the head and skin. As commented by the focus group, 

the judgement of a demented patient’s pain experience will always be challenging, especially 

when pain stems from the head, internal organs or skin.  It should therefore be a prerequisite 

that the rater is familiar with the patient’s usual behaviour and that pain behaviour is 

monitored over time.  

Construct validity: Construct validity involves testing a scale, not against a single criterion, 

but in terms of theoretically derived hypotheses concerning the nature of the underlying 

variable or construct (Pallant, 2005). As patients with dementia and pain tended to avoid 

painful movements and thereby concealed acute and chronic pain, MOBID included 

standardised guided movements to reveal pain in the musculoskeletal system. To explore the 

construct validity of the MOBID Pain Scale in Paper I, the following theoretical questions 

were examined using the non-parametric Wilcoxon Signed Rank Test (Pallant J, 2005): 1) Is 

overall pain intensity less captured during regular care activities than during standardised, 

guided movements using MOBID Pain Scale? 2) Are pain intensity scores for MOBID items 
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obtained in a bedside situation different from those obtained from watching the videos? 3) Is 

the ability to observe pain behaviour using the MOBID Pain Scale dependent on knowing 

the patient? Finally, Spearman Rank Order Correlation was used to examine the association 

between the maximum and mean pain intensity scores for each test item and overall pain 

intensity. The question of whether the number (0-3) of observed pain behaviour indicators is 

related to the staff’s interpretation of pain intensity was calculated by one-way between 

groups ANOVA with linear trend, comparing one independent variable (pain behaviour) 

with one dependent continuous variable (pain intensity) (Domholdt, 2005; Pallant, 2005). In 

Paper III, construct validity was examined with respect to the association between the 

overall pain intensity score and the maximum item score for MOBID-2 Part 1 and Part 2, 

calculated using Spearman’s Rank Order Correlation (rho). 

Concurrent validity: Concurrent validity is an issue when a new tool is compared with a 

measurement standard (Domholdt, 2005). The association between the overall pain intensity 

in MOBID-2 as assessed by nurses and other parameters of pain derived from physicians’ 

clinical examinations, was calculated using Spearman’s Rank Order Correlation with respect 

to the 1) number of pain diagnoses, 2) number of pain locations, 3) number of pain 

medications according to World Health Organisation’s analgesic ladder (WHO I-III), and 4) 

pain intensity scores assessed using NRS.  

In Paper IV, one-way ANOVA was used for comparisons between the groups for 

continuous variables. Pair wise between-groups comparisons were provided by post hoc tests 

(Bonferroni correction) (Field, 2006). Two-way ANOVA was used to compare pain intensity 

scores for the MOBID-2 Pain Scale as the dependent variable with levels of dementia, 

dementia diagnoses and pain medications (independent variables). For the ordered categories 

(levels of dementia and pain medication categories), linear contrast was used to examine 

trend in relation to level. Simple contrast was used to compare different types of dementia 

diagnoses, using no diagnosis as the reference category.  

The data were analysed using SPSS for Windows 13.0.  
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APPROVAL PROCESS 

In this thesis, the protocol and the consent procedure for the thesis, including video 

recording, were approved by the Regional Committee for Medical Research Ethics (REK-

Vest) and the Norwegian Data Inspectorate. The approval of the Norwegian Directorate for 

Health and Social Affairs (www.shdir.no) was a prerequisite for data collection, including 

staff being released from their duty of confidentiality.  The fact that patients with dementia 

cannot give informed consent and that they lack an understanding of the consequences of the 

research project were arguments used by the Directorate to reject approval. Furthermore, 

they argued, presumed consent by relatives is not possible, because it is not stated whether 

they are aware of patient’s interests. Finally, they argued that patients with dementia are 

vulnerable and have to be protected in connection with research, and the use of video 

recording in particular. 

In order to take account of  legal and ethical considerations, our application was improved 

with the help of a qualified lawyer, experts in ethics and colleagues, and a revised 

application was sent to the Norwegian Ministry of Health and Care Services. The scientific 

protocol was finally accepted on the basis of the argument that it would be unfavourable to 

preclude research into dementia on the basis of the lack of an informed consent cause. The 

Norwegian Government supports increased research into geriatrics and patients with 

dementia, because research can enrich the lives of the participants and increase awareness, 

competence and involvement by staff, and it may also improve pain assessment and 

treatment. It is a prerequisite, however, that relatives are able to give presumed consent, 

which refers to an attitude or belief based on reasonable evidence or grounds that have been 

already proven, but that has no value as explicit evidence. It refers to an idea that is taken to 

be true, although it is not known for certain (Tottoczko, 2003). 

In this thesis, verbal and written informed consent was obtained in direct conversation with 

the patient and his or her legal guardian, usually a family member or advocate; collateral 

source consent was required for all patients, given their level of cognitive impairment. The 

study was approved by REK-Vest (no. 190.04), and the Data Inspectorate (no. 11529). 
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REVIEW OF PAPERS 

I Mobilization-Observation-Behaviour-Intensity-Dementia Pain Scale (MOBID):  

Development and Validation of a Nurse-Administered Pain Assessment Tool for 

Use in Dementia 

Husebo BS, Strand LI, Moe-Nilssen R, Husebo SB, Snow AL, Ljunggren AE  

Journal of Pain and Symptom Management 2007:34:67-80. 

 

Background: Pain assessment in older persons with severe dementia is a challenge due to 

reduced self-reporting capacity, and lack of movement-related behavioural pain assessment 

instruments.  

Objectives: To describe the development of the Mobilization-Observation-Behavior-

Intensity-Dementia Pain Scale (MOBID) and to investigate its reliability and validity.  

Methods: Nursing home patients (n=26) with severe dementia were included. Their primary 

caregivers assessed the patients’ pain intensity during regular morning care and using 

MOBID, at the bedside and on the basis of video recordings. External raters completed 

MOBID by rating the videos.  

Results: The internal consistency of MOBID indicated high Cronbach’s alpha (�=0.90) after 

deleting the items ‘at rest’ and of ‘teeth/mouth care’. MOBID revealed significantly more 

pain than did pain scorings during regular morning care, and video observation demonstrated 

higher pain intensity than bedside scoring. The inter-rater and intra-rater reliability for 

inferred pain intensity was high to excellent (ICC=0.70-0.96), but varied between poor to 

excellent for pain behaviour indicators (�=0.05-0.84).  

Conclusion: The registration of pain behaviour during standardised active, guided 

movements, as performed by the MOBID procedure, is a useful means of arriving at reliable 

and valid pain intensity scores in patients with severe dementia.  
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II Pain behaviour and pain intensity in older persons with severe dementia: 

Reliability of the MOBID Pain Scale by video uptake  

Husebo BS, Strand LI, Moe-Nilssen R, Husebo SB, Ljunggren AE  

Scandinavian Journal of Caring Science2008; in press. 

 

Background: Advancing age is associated with a high prevalence of dementia, often 

combined with under-diagnosed and under-treated pain. The nurse-administered 

Mobilization–Observation–Behaviour–Intensity–Dementia Pain Scale (MOBID) has been 

developed in order to unmask pain during standardised active, guided movements.  

Objectives: To examine the extended intra-rater and inter-rater reliability of pain behaviour 

indicators, inferred pain intensity and the overall pain score.  

Methods: Twenty-six nursing home patients with severe dementia and chronic pain were 

guided by their primary caregivers to perform standardised active, guided movements using 

MOBID while being video recorded. Three external raters assessed the video recordings 

with respect to pain behaviour indicators (Pain noises, Facial expression, Defence) inferred 

pain intensity and the overall pain score, concurrently and independently, on day 1, 4 and 8.  

Results: Facial expression was most commonly observed, followed by pain noises and 

defence. The number of observed pain behaviours increased on repeated assessment, but this 

did not improve reliability. Inter-rater reliability was highest for noises, followed by defence 

and facial expression (�=0.44-0.92, �=0.10-0.76 and �=0.05-0.76, respectively, on day 8). 

The mobilisation of arms and legs was rated most painful. The intra-rater and inter-rater 

reliability of overall pain was very good (ICC 1,1 ranging from 0.92 to 0.97 and 0.94 to 0.96, 

respectively). As opposed to pain behaviour, the reliability of pain intensity scores tended to 

increase on repeated assessment.  

Conclusion: Using video recordings, the MOBID Pain Scale was shown to be sufficiently 

reliable to assess pain in older persons with severe dementia. 
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III Pain in older persons with severe dementia. Psychometric properties of the  

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

Scale in a clinical setting 

Husebo BD, Strand LI, Moe-Nilssen R, Husebo SB, Ljunggren AE. Under review. 

 

Background: In order to assess pain in older persons with severe dementia, a two-part nurse-

administered observational instrument, the Mobilization-Observation-Behaviour-Intensity-

Dementia (MOBID-2) Pain Scale, was constructed and its psychometric properties tested by 

primary caregivers in a clinical setting.  

Objectives: In MOBID-2, the assessment of inferred pain intensity is based on patients’ pain 

behaviour in connection with the standardised, guided movement of different body parts 

(Part 1), and pain behaviour related to internal organs, the head and skin registered on pain 

drawings and monitored over time (Part 2). 

Methods: Patients with severe dementia (N=77) were examined by 28 primary caregivers, 

who concurrently and independently completed the MOBID-2. Characteristics of the 

patients’ pain were also investigated by their physicians (N=4).  

Results: The prevalence of any pain was 81%, with predominance in the musculoskeletal 

system, highly associated with the overall pain score (rho=0.82). Most frequent and painful 

was the mobilisation of the legs. Pain in the pelvis and/or genital region was frequently 

observed. Good to very good inter-rater and test-retest agreement was demonstrated for pain 

behaviour and pain drawings (� = 0.41-0.90 and � = 0.46-0.93), as well as for pain intensity 

(ICC (1,1) ranging from 0.80 to 0.94 and 0.60 to 0.94, respectively). Internal consistency 

was highly satisfactory (�= 0.82-0.84). Face-, construct- and concurrent validity were good. 

Overall pain intensity as measured by MOBID-2 was well correlated with physicians’ 

clinical examinations of pain and defined pain variables (rho=0.41-0.64).  

Conclusion: The MOBID-2 Pain Scale was shown to be sufficiently reliable, valid and time-

effective for nurses to assess the localisation, behaviour and intensity of pain in patients with 

severe dementia. 
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IV Who suffer most? Dementia and pain in nursing home patients: A cross-

sectional study  

Husebo BS, Strand LI, Moe-Nilssen R, Husebo SB, Aarsland D, Ljunggren AE.   

Journal of the American Medical Directors Association 2008; in press. 

 

Background: The Mobilization–Observation–Behaviour–Intensity–Dementia (MOBID-2) 

Pain Scale is a novel staff-administered pain tool, developed to assess the location, 

behaviour and intensity of pain in patients with severe dementia. 

Objectives: To explore pain in NH patients and to compare pain relating to different stages 

of dementia, different dementia diagnoses and use of pain medication. 

Methods: In a cross-sectional study, 181 consecutive, long-stay nursing home patients were 

assessed by their 43 primary caregivers, and four physicians. Admission records, 

prescription lists, care plans, Mini-Mental State Examination, Statistical Manual of Mental 

Disorders (DSM-IV), international classification of diseases (ICD-10), cerebral computer 

tomography, pain diagnoses and pain locations from physicians’ examinations, and pain 

intensity measured by MOBID-2 were recorded. 

Results: Patients with severe dementia do not experience less pain intensity (P= 0.079), pain 

diagnoses (P=0.172) and pain locations (P=0.202) compared with other stages of dementia. 

The severely demented patients, who received opioids, demonstrated higher pain intensity 

(mean 4.4, SD 1.7) than non-demented patients (mean 2.9, SD 1.8) (P=0.018), and they 

received less pain treatment. Pain intensity did not differ between diagnostic groups of 

dementia (P=0.439). Patients with mixed dementia who received opioids had more pain 

(mean 5.3, SD 1.5, range 4-7) than mentally healthy controls (P<0.005) and they received 

less pain treatment. 

Conclusion: Patients with different levels and diagnoses of dementia demonstrated the same 

degree of pain characteristics and need for pain medication as non-demented patients, but 

had a higher number of ICD-10 diagnoses. The findings suggest that a comprehensive 

approach to pain treatment in a multidisciplinary perspective is required.  
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MAIN FINDINGS AND SYNOPSIS OF THE PAPERS 
 

The most important findings of this thesis are: 

• Standardised active, guided movements of all body parts as assessed by the MOBID Pain 

Scale and the MOBID-2 Pain Scale Part 1 seem to be of high clinical significance with 

respect to capturing movement-related musculoskeletal pain based on defined pain 

behaviour indicators and inferred pain intensity scores (Paper I).  

• The internal consistency of the MOBID Pain Scale measured by a high Cronbach’s 

�=0.90 was arrived at after deleting the items ‘at rest’ and of ‘teeth/mouth care’ (Paper 

I). 

• Facial expression was the most commonly observed pain behaviour indicator, followed 

by pain noises and defence (Paper I). Inter-rater reliability was highest for noises, 

followed by defence and facial expression (�=0.44-0.92, �=0.10-0.76, and �=0.05-0.76, 

respectively, on day 8) (Paper II).  

• The inter-rater and intra-rater reliability for inferred pain intensity for each MOBID item 

and the overall pain score were very good, ICC(1,1) ranging from 0.92 to 0.97 and 0.94 

to 0.96, respectively, on day 8. The reliability of pain intensity scores tended to increase 

on repeated assessment (Paper II). 

• The internal consistency of MOBID-2 was highly satisfactory (Cronbach’s �=0.82-0.84). 

Moderate to excellent agreement was demonstrated for pain behaviour and pain drawings 

(�=0.41-0.90 and �=0.46-0.93, respectively). Inter-rater and test-retest reliability for pain 

intensity was very good (ICC1,1=0.80-0.94 and 0.60-0.94) (Paper III).  

• Through primary caregivers using MOBID-2, 64% of patients were found to have pain 

defined as NRS�3.  

• MOBID-2 pain scores demonstrated a predominance in the musculoskeletal system. 

Mobilisation of arms and legs was rated most painful (Paper III).  

• Pain probably originating from the pelvis and/or the genital organs was frequently 

observed as pain from internal organs (Paper III). 

• Indicating concurrent validity, pain intensity scores measured by the MOBID-2 Pain 

Scale were associated with the number of pain diagnoses, locations of pain, analgesic 

treatment and physicians’ pain scores using the NRS (Paper III).  

• Both Part 1 and Part 2 of the MOBID-2 Pain Scale correlated satisfactorily with the 

overall pain score, Part 1 most (rho=0.82), suggesting that pain behaviour occasioned by 
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standardised movements may represent a more concrete pain concept than the 

observation of pain from internal organs, the head and skin (rho=0.61) (Paper III).   

• Patients with severe dementia neither experienced less pain intensity nor had fewer 

diagnoses and locations of pain than those with moderate, mild and no dementia (Paper 

IV). 

• Patients with severe dementia who received opioids as pain treatment were assessed as 

having higher pain intensity than non-demented persons receiving opioids (Paper IV). 

• Pain intensity did not differ in diagnostic groups of demented patients compared with 

non-demented patients, but those with ADVaD who received opioids tended to have 

higher pain intensity than non-demented persons receiving opioids (Paper IV). 

• Findings suggest that NH patients demonstrate a complex picture of suffering, including 

a high number of diagnoses and, possibly, under-treatment of pain, especially in the case 

of severe dementia and ADVaD (Paper IV). 

• The findings of this study provide evidence for the reliability and validity of the newly 

developed MOBID-2 Pain Scale for patients with dementia, and demonstrate that this 

scale can be used reliably in a clinical NH setting (Papers I- IV). 
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DISCUSSION 

GENERAL CONSIDERATIONS  

It was the aim of this thesis to develop a nurse-administered instrument to assess pain in 

patients with dementia and to examine whether this scale is reliable and provides arguments 

for validity. As highlighted in reviewed studies and in this thesis, without a gold standard, 

the validation process for a pain scale is challenging (Stolee et al., 2005; Herr et al., 2006; 

Zwakhalen et al., 2006b; Hadjistavropoulos et al., 2007). Moreover, the testing of validity is 

not only seen as demonstrating the psychometric properties of a scale, it also emphasises the 

characteristics of the people who are assessed (Cronbach, 1971). In this chapter, 

methodological strengths of and limitations on the development and testing of psychometric 

properties of the Mobilization-Observation-Behaviour-Intensity-Dementia (MOBID-2) Pain 

Scale are summarised. The extent to which the limitations have influenced the results is 

discussed in connection with the use of this new scale in a cross-sectional study. 

 

METHODOLOGICAL CONSIDERATIONS 

Reliability, internal consistency 

In Paper I, Cronbach’s � for the initial MOBID procedure, including seven items assessed 

by different raters, ranged from 0.86 to 0.89. When the items ‘at rest’ and ‘teeth/mouth care’ 

were deleted from observation of the patient, Cronbach’s � increased, ranging from 0.90 to 

0.91. The internal consistency of the comprehensive MOBID-2 Pain Scale (Paper III) 

demonstrated a lower Cronbach’s � coefficient (�=0.82-0.84). The items for the head and 

skin showed a lower item-total correlation, between 0.20 and 0.35, and it was considered 

whether they should be discarded from the tool. However, using the normal rule of thumb 

formulated by Streiner and Norman, (2006), the items were retained since they had the 

correct item-total correlation of about at least 0.20. These items were seldom scored, with 

little spread in pain intensity and thereby little impact on the �-value. Furthermore, it was 

considered important to register pain from all body parts. The internal consistency of the 

MOBID-2 items can also be discussed in light of content or construct validity, which is 

demonstrated through logical presentation of relevant elements (content) of the attribute 
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(pain) being measured (Rothstein and Echternach, 1993). Internal consistency may thus add 

arguments for the selection of relevant elements used to assess pain.  

 

Reliability of pain behaviour 

In Papers I-III, the intra-rater, inter-rater and test-retest reliability of pain behaviour 

indicators were analysed by kappa (�) statistics. Facial expression was the most frequent 

pain behaviour demonstrated, followed by pain noises and defence. Whereas moderate to 

very good �-values were demonstrated for pain noises, the inter-rater reliability for facial 

expression and defence varied between poor and excellent. The analyses in the present study 

were very detailed with respect to both intra-rater reliability and inter-rater reliability, each 

pain behaviour indicator relating to every guided movement being investigated. Usually, 

pain scales assess the occurrence of individual pain behaviour indicators, not related to tasks 

performed. The minute registration involved provides detailed information, which is 

important if patients are to be given adequate treatment. On the other hand, this means that 

reliability is lower than in previous instruments, where ratings are generally coarser. Our 

results also emphasise the caregivers’ interpretation of what pain means to the patient. To 

observe behaviour is important, but its interpretation and conversion into pain intensity is of 

prime importance. It should always be considered and stressed that behaviour may also be 

caused by psychiatric disorders related to dementia 

The intra-rater reliability of pain behaviour indicators did not increase on repeated 

measurement (Paper II), and �-values were actually somewhat lower during test-retest 

examination (Paper III). Domholdt (2005) emphasised the challenge of reproducing 

measurements of pain, because pain is a changing phenomenon. Comparing the assessment 

of pain behaviour indicators during video recordings with bedside examination, it was 

unexpectedly found that nurses observed less pain behaviour in a clinical setting, but 

obtained good inter-rater reliability and even better test-retest reliability (Papers I-III). This 

makes sense, because the ‘hands on’ situation and the patient-caregiver dyad at the bedside 

may have a central impact on the individual’s interpretation of pain behaviour. Several 

studies used video recordings to validate the psychometric properties of pain assessment 

instruments (Snow et al., 2004b; Defrin et al., 2006; Zwakhalen et al., 2006b). One can 

speculate, however, that scoring by video recording overestimates pain observations, or that 

‘hands on’ situations underestimate them. Further research is needed to determine which 

testing situation is most valid.  
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Reliability of pain intensity 

In Papers I-III, the intra-rater, inter-rater, and test-retest reliability of pain intensity of each 

MOBID and MOBID-2 item, as well as the overall pain intensity, were analysed using 

ICC(1,1) statistics. Each aspect of the analysis demonstrated high to excellent reliability of 

pain intensity in the MOBID and the MOBID-2 Pain Scale, both using video recordings and 

during bedside examinations. In connection with the challenge of judging pain from internal 

organs and the skin, the MOBID-2 Part 2 demonstrated somewhat lower reliability scores. In 

addition, lower test-retest values reflect the fact that a second cause of variability is 

introduced, when the test is repeated over time, simply due to a change in pain, a change in 

the test situation or in the mood of the patient (Domholdt, 2005). We concluded in Papers I-

III that there may be a connection between the actual observation and the interpretation of 

the whole care situation. This confirms earlier results that the observer must be familiar with 

the patient and his usual behaviour (Morello et al., 2007). Reviews of pain assessment scales 

for persons with dementia have to be interpreted in the context of the patient-proxy dyad, 

and observations at rest or during activities. Such examinations may give rise to or alleviate 

pain, and behaviour may be typical of pain, but also of dementia. Some existing scales 

investigate reliability in terms of pain behaviour, others in terms of intensity, while yet 

others combine both. We found no studies explicitly distinguishing between observed pain 

behaviour and pain intensity, as is the case in the present thesis. 

Our findings demonstrate a number of other, more subtle elements of the pain 

communication process. We found that reliability was particularly high in the overall score 

of pain intensity, but it was also satisfactory for the individual movements. However, the 

reliability of the pain behaviour indicators was not generally high. This seems to contradict 

the idea that high reliability of pain behaviour indicators is a prerequisite for adequate 

reliability of inferred pain intensity. It is considered most important to discover whether the 

patient is in pain and also where it hurts in order to begin a process of treating the pain. 

Perhaps the intensity of pain behaviour, rather than the number of pain behaviours, is most 

important as a basis for scoring pain intensity. The importance of the specified pain 

behaviours may simply be that it increases awareness of pain expressions. 
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Reliability of pain drawings 

As a central part of any thorough pain evaluation, pain drawing is the instrument most 

commonly applied to register pain location (Jensen and Karoly, 2001). Moderate to high 

reliability of pain drawings has previously been demonstrated in cognitively intact people 

(Margolis et al., 1988). MOBID-2 is the first pain scale for demented persons where proxies 

are encouraged to use a pain drawing to suggest the location of pain, based on behavioural 

observations. In Paper III, about 40% of the raters documented their observations on pain 

drawings. The highest number of crosses for pain was observed in the pelvis and genital 

organs, and lowest for the skin. Moderate to good inter-rater reliability was shown for pain 

drawings, as well as good test-retest reliability, particularly for the pelvis and genital organs.  

 

Validity 

One of the most difficult aspects of validity testing is the terminology, including face 

validity, construct, and concurrent validity (Streiner and Norman, 2006). There is no simple, 

absolute, direct test of validity, and there is a risk of thinking of a measurement as being 

either valid or invalid. Almost all measurements contain some information. The word 

(concept) validity is not an all-or-nothing concept. Research evidence can add arguments for 

validity, but it can never directly or absolutely test whether all relevant elements are 

reflected in the measurement (Rothstein and Echternach, 1993). The validity of a pain 

measurement has to be debated, particularly, in the case of a proxy rating a demented 

patient’s pain problems. Given the lack of alternative measurements, this approach is an 

important one. 

 

Validity of the MOBID-2 items 

As patients tend to avoid painful movements, an approach involving obligatory, standardised 

active, guided movements adds new and important aspects to the assessment of pain in 

dementia. In line with our presumption, higher overall pain scores (p<0.005) were registered 

using the MOBID procedure than after regular care activities (Paper I). Support was thus 

provided for construct validity. Other pain scales such as the CNPI, ADD, Doloplus-2, 

NOPPAIN and ECPA encourage the raters to observe the patient during everyday activities. 

However, since these measures do not require a standardised movement protocol, pain 
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behaviour may not be revealed, as pain tends to change the way activities are performed 

(Magnussen et al., 2004). Patients may even avoid moving completely if it hurts.  

The use of active, guided movements was debated during development of the MOBID Pain 

Scale, as this approach may be more pain-provoking than naturally occurring activities. The 

presence of pain contributes to a pain circle, in which less mobilisation of the patient causes 

muscle hypotrophy, contractures and often more pain. The ethics of the primary caregivers 

provoking pain may be questioned. The aim of the MOBID or the MOBID-2 procedure is 

not to provoke unnecessary pain, but to identify the problem. The pain-provoking movement 

is reversed immediately whenever pain behaviour is perceived. In this way staff may 

contribute to revealing pain in demented patients, which is a prerequisite for pain 

management. 

With respect to face validity (Paper I), the focus group requested that items should not only 

be related to the musculoskeletal system, but also to visceral and neuropathic pain and 

headache syndromes. As one of the first pain scales for patients with dementia, MOBID-2 

Part 2 included the assessment of behaviour that might be related to pain from internal 

organs, the head and skin (Paper III). The focus group underlined that the judgement of a 

demented patient’s pain experience will always be challenging, especially when pain stems 

from the head, internal organs and skin. Caregivers are neither skilled nor authorised to 

investigate these areas. In order to capture such pain, the observation of pain behaviour 

should probably be monitored by the caregivers over time. It should be a prerequisite that the 

rater is familiar with the patient’s usual behaviour. The focus group maintained that 

MOBID-2 seemed well-suited to identifying the prevalence of pain related to the 

musculoskeletal system and internal organs by a caregiver who knows the patient. 

The ADD and the Abbey pain scales encourage the rater to assess pain from internal organs. 

These scales are not based on defined pain behaviour, do not include skin problems, which 

are frequent health problems in the NH, and do not discriminate between pain from the 

musculoskeletal system and other types of pain. Investigating construct validity, it was 

demonstrated that items in both Part 1 and Part 2 were satisfactorily correlated with the 

overall pain score. However, MOBID-2 Part 1 items were more highly associated with the 

overall pain intensity scores (rho=0.82) than Part 2 items (rho=0.61). This makes sense 

because the prevalence of nociceptive pain (NRS�3=58%) was more frequently observed 

than pain probably originating from internal organs or the skin (NRS�3=42%) (Paper III). 

Moreover, pain behaviour caused by standardised movements may cause a more immediate 
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pain reaction than the pain behaviour emanating from internal organs, the head and skin, 

monitored over time. 

One major consideration in item selection is the desire for specificity versus sensitivity. 

MOBID-2 is a time-effective pain scale that includes 10 items. It was considered by the 

focus group to be relevant, manageable, motivating and feasible for staff in a clinical setting. 

Shorter tools include limited indicators, but, if present, they may be more likely to accurately 

recognize pain. Longer and more comprehensive instruments are also recommended, 

possibly capturing more pain behaviour, although some patients may be identified whose 

behaviour is not caused by pain (Hadjistavropoulos et al., 2007). In a validation study of 

PACSLAC, DOLOPLUS-2, and PAINAD, caregivers judged the PASCLAC to be clinically 

useful (Zwakhalen et al., 2006b). However, to answer 60 questions in five minutes seems to 

be challenging the case of patients with dementia. Time-consuming assessments and 

personal compliance is little discussed in the context of stressful NH routines, but feasibility 

is mandatory for an assessment tool to be used in the clinic. 

 

Validity of pain behaviour  

The MOBID and MOBID-2 Pain Scale include three key indicators of pain behaviour (Pain 

noises, Facial expression, Defence) accompanied by 12 explanatory words. In Paper I-III, 

facial expression was the most frequently observed pain behaviour indicator, followed by 

pain noises and defence. The number of observed pain behaviours (independent variable) 

was shown to significantly influence the staff’s interpretation of pain intensity (dependent 

continuous variable) (p<0.005). When no pain behaviour was observed, no pain intensity 

was registered, while an increasing number of pain behaviour indicators caused increased 

pain intensity scores with a linear trend (Paper I). Another aspect of construct validity was 

indicated, as the overall pain intensity scores measured by the MOBID Pain Scale were 

shown to be higher when scored from video rating than from bedside observation (P<0.001), 

although the scores were highly correlated (rs=0.67). The results underline that important 

pain behaviour indicators may be overlooked during bedside observation. It was 

unexpectedly found that the maximum pain intensity scores among all the MOBID items 

demonstrated a higher correlation with the overall pain intensity (r�.92) than the mean pain 

intensity of all items (r�.86). This makes sense, as it is probably less important for a patient 

to be pain-free in, e.g. his knees when he is struggling with serious back pain, because the 

back pain will dominate his overall pain experience. 
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The interpretation of pain behaviour indicators is challenging. According to Ekman and 

Friesen (1982), observers are able to discriminate between seven facial expressions of 

emotion. In this list, pain is not included as an isolated and unique expression, but is related 

to the expression of fear (Ekman, 1993). As such, fear may be an indicator of both 

psychological challenge and pain. Thus, questions could be raised about the sensitivity and 

specificity of facial expression for the purpose of pain assessment. Furthermore, several 

indicators of pain, such as restlessness, depression, isolation and aggression, can be observed 

in connection with behavioural disturbances caused by dementia. In the absence of a gold 

standard, this methodological challenge has been discussed in recent years. The earliest 

attempts to quantify pain using behavioural observation suggested that a protocol should be 

followed in which patients were asked to perform a series of behaviours during which they 

were videotaped (Keefe and Block, 1982). Raters then scored the presence or absence of 

specific behaviour in timed sequences. Such approaches are cumbersome in a clinical 

setting, but very useful for research purposes in relation to testing the reliability and validity 

of a behavioural tool. 

To examine the validity of a behavioural pain scale, the total scores of previously developed 

instruments were correlated with a visual analogue scale (VAS) or other intensity scale filled 

in by a proxy. However, we could not find previous reports with detailed validity testing of 

separate pain behaviour indicators, as performed in Paper I. This is of key importance, since 

patients with dementia may not present any pain behaviour caused by physical impairment. 

On the other hand, pain influences behavioural disturbances among those with severe 

dementia more often than among those with moderate or mild dementia, and residents with 

chronic pain who have severe dementia exhibit significantly more dysfunctional behaviour 

than those with earlier-stage dementia (Cipher et al., 2006). It remains to be seen whether, 

instead of using a proxy report approach, it could be an option to use a selected group of 

elderly people with the ability to self-report their pain, as an alternative strategy aimed at 

further validating behavioural indicators. However, the scoring of pain behaviour indicators 

depends largely on the proxy rater’s awareness of pain, which may be a useful option. 

We did not include more subtle non-verbal indicators, such as changes in interpersonal 

interaction, mental status, activity patterns and routines, as recommended by the American 

Geriatrics Society (1998). While considered interesting, we question whether it is possible to 

distinguish between  psychiatric disturbances related to dementia, pain behaviour and 

behavioural changes. Functional items such as sleep, appetite and social contact are affected 
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by pain, but they may also depend on a large number of other factors. Rare use of these items 

has been demonstrated, as well as low reliability and validity (Holen et al., 2005; Zwakhalen 

et al., 2006b).  

 

Validity of pain intensity scores 

Norm referencing may be another aspect of validity. It describes how a scale relates to a 

correct judgement from a representative sample of the population (Rothstein and Echternach, 

1993). In the MOBID and MOBID-2 Pain Scale, a new concept was presented, as observed 

pain behaviours were inferred to pain intensity. This interpretation of whether behaviour is 

related to pain or dementia also reflects the observers’ individual experience and attention. 

The most frequently occurring, and with highest pain intensity, was mobilisation of the legs, 

in line with the diagnosis from the patients’ medical records. This is also in line with primary 

health care studies, where pain related to knees and shoulders is considered to be a frequent 

complaint (Mantyselka et al., 2001), as is pain from the pelvis/genital organs and irritable 

bowel syndrome (Chaplin et al., 2000). However, cardiovascular disorders, a frequent health 

problem in the elderly (Crepaldi and Scognamiglio, 2000), were seldom assessed by the 

MOBID-2 Pain Scale. This may be explained by a defective ischemia warning system or 

lack of typical symptoms in connection with angina pectoris (Cohn et al., 1999). In MOBID-

2 Part 2, the observation of pain behaviour monitored over time (today or during the last few 

days, week) is recommended. Perhaps a more detailed description of pain behaviour related 

to internal organs, the head and skin would be a better concept. However, the expression of 

pain related to these areas is individual, depending on the nature and duration of pain.  

In Paper III, support was provided for the concurrent validity of the MOBID-2 Pain Scale, 

as there was an association between the overall pain intensity assessed by nurses and other 

pain variables (number of pain diagnoses, pain locations and pain medications) assessed by 

physicians. Furthermore, the overall MOBID-2 pain intensity scores were related to the 

intensity score assigned by physicians using the NRS. These are satisfactory results, as these 

measures represent different aspects or indicators of pain intensity. Paper IV also provided 

arguments for concurrent validity, as pain characteristics and baseline measurements were 

compared between groups of pain medication and pain diagnoses (P=0.001), pain 

localisations (P=0.001), MOBID-2 overall pain intensity (P=0.001), Part 1 (P=0.001) and 

Part 2 (P=0.001).  
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The use of the 0-10 numerical rating scale (NRS) to rate the pain intensity of each MOBID-2 

item and the overall pain scores can be debated, as no information has been published about 

the distribution of its measurement error (Williamson and Hoggart, 2005). This scale is a 

well accepted disease-specific measure of pain intensity and it has been used successfully in 

a number of recent chronic pain drug studies (McQuay, 2005). In addition, the NRS has been 

found to be very responsive to changes in pain, even more so than the VAS. The satisfactory 

responsiveness to change indicates that its measurement error is within acceptable levels 

(Bolton and Wilkinson, 1998). 

 

Validity of pain drawings 

Caution must be exercised not to over-interpret pain drawings from proxy raters in patients 

with dementia. As pain from internal organs, the head and skin may be difficult to identify, 

and caregivers are not authorised to perform clinical examinations, one main effect of pain 

drawing could be to increase the caregivers’ awareness of the patient’s pain. Only simple 

crosses were used to suggest pain location in the present study. In cognitively intact people, 

shading the area of pain extension would provide better information. To obtain more detailed 

boundaries for pain extension via proxies seemed unrealistic. It may be difficult to 

discriminate between pain originating from the abdomen or the pelvis. Merging these two 

items could simplify the scoring. Furthermore, 19% of the assessed patients had marks on 

pain drawings related to the musculoskeletal system, especially the extremities (Paper III). 

In connection with scoring MOBID-2 Part 1, raters may still be focused on these pain sites, 

and therefore also mark the observed pain on the body chart. Moreover, referred pain from 

internal organs (e. g. heart, gallbladder, bladder) may stimulate corresponding dermatomes 

(Nurmikko, 1995; Higa et al., 1997; Petchkrua and Harris, 2000; Inoue et al., 2006). 

Unfortunately, research into the projection of pain from visceral diseases onto pain 

dermatomes is rare in elderly people with dementia. 
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THE MOBID-2 PAIN SCALE IN A CLINICAL SETTING 

After the psychometric property testing of the MOBID-2 Pain Scale (Paper I-III), the pain 

scale was used to test the hypothesis that the amount of pain characteristics (diagnoses, 

location and intensity of pain) and pain medications decreases as levels of dementia increase, 

and that pain intensity differs between subjects with different dementia diagnoses (Paper 

IV). These hypotheses were based on studies suggesting that patients’ ability to report pain 

decreases as cognitive impairment increases  (Huffman and Kunik, 2000), and that patients 

with dementia may experience less pain perception and higher tolerance of experimental 

pain (Scherder et al., 2001; Benedetti et al., 1999).  

Contrary to the hypothesis, we found that pain characteristics and the number of pain 

medications were not associated with the severity of dementia. Patients with severe dementia 

neither experienced less pain intensity nor had fewer diagnoses and locations of pain than 

those with moderate, mild and no dementia. In addition, pain intensity did not differ in 

diagnostic groups of demented patients compared with non-demented patients. Indeed, 

patients with severe dementia and ADVaD who received opioids tended to have even higher 

pain intensity scores as measured by the MOBID-2 Pain Scale than non-demented persons 

receiving opioids. 

These results are consistent with those of Cole and colleagues (Cole et al., 2006) who found 

that AD patients showed greater amplitude and duration measured by functional brain 

imaging than controls, as a response to noxious stimuli. It was also suggested that disruption 

caused by white-matter lesion may increase pain experience by deafferentiation in patients 

with VaD compared with AD (Melzack, 1999). Pain experience involves many pain 

components related to the lateral and medial pain system. These areas may be affected in AD 

and VaD, leading to changes in pain processing (Scherder et al., 2003b; Scherder et al., 

2002; Scherder et al., 2003a). In contrast to acute pain caused by stimulation during fMRI 

performance, elderly patients suffer from chronic pain (Miro et al., 2007), which is 

associated with decreased regional cerebral blood flow (Peyron et al., 2000). It remains a key 

question whether results from fMRI can be transferred to clinical observations and individual 

consequences for the individual patient. 

Our data strongly suggest that patients with ADVaD are more distressed by increased pain 

intensity than are non-demented patients. One possible explanation for this may be that 

infarction of the brain may occur in many locations and influence all dimensions of pain 

(Scherder et al., 2003a). A high prevalence of pain combined with communicative 
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disabilities may therefore lead to a despairing situation for these patients. Cipher and 

colleagues (2006) suggested that pain influences behavioural disturbances among those with 

severe dementia more often than among those with moderate or mild dementia, and residents 

with chronic pain who have severe dementia exhibit significantly more dysfunctional 

behaviour than those with earlier-stage dementia (Cipher et al., 2006). 

If pain experience is increased in mixed and severe dementia, the reduced prescription of 

pain medication (Morrison and Siu, 2000; Frampton, 2003; Nygaard et al., 2003; Nygaard 

and Jarland, 2005; Hutt et al., 2006) and the potential reduced effect of such drugs in patients 

with dementia (Benedetti et al., 2006) would mean that pain is undertreated, resulting in 

increased suffering in this frail population. In the present study (Paper IV), the total number 

of pain medications did not differ according to different levels of dementia and dementia 

diagnoses, suggesting a comparable need for pain treatment. The reason why patients with 

severe dementia (24%) and ADVaD (9%) did not receive the same amount of  opioids as 

non-demented elderly persons (37%) could be a wish to avoid side effects (Pickering et al., 

2001). Older people are more likely to experience the side effects of analgesic medications, 

and they appear to be more sensitive to analgesic properties, especially those of opioid 

analgesics (Dahl, 1996; Pickering et al., 2001). However, we found no studies investigating 

opioid side effects in patients with dementia.   

Our results may also be explained by the staff’s over-interpretation. Care providers who are 

interested in pain assessment in dementia and have long work experience participated in this 

study. To assess a patient’s pain and observe him while interpreting pain behaviour is 

demanding and may be a psychological burden. Visual impressions of patients’ suffering 

may lead to increased pain intensity scores. The fact that this NH has a palliative care unit 

with physicians and caregivers skilled in pain treatment might have influenced the findings. 

The use of opioids in general did not seem to be restricted, since a high percentage of 

mentally healthy controls received opioids as pain treatment. The fact that patients with 

ADVaD, in particular, received less opioids may be due to the fact that it is difficult to 

capture pain behavioural expressions in this group of patients. It does not seem to be 

sufficient to be generally competent in pain assessment and treatment; competence should 

also include pain in dementia. 

Our results may also be explained by the staffs  ̀ over interpretation. Care providers, 

interested in pain assessment in dementia and with long working experience, participated in 

this study. To assess the patient’s pain and observe him while interpreting pain behaviour is 
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demanding and may represent a psychological burden. Visual impression by patients 

suffering may lead to increased pain intensity scores. The fact that this NH has a palliative 

care unit with physicians and caregivers skilled in pain treatment, might have influenced the 

findings. The use of opioids in general did not seem to be restricted, since a high percentage 

of mentally healthy controls received opioids as pain treatment. Why patients with ADVaD 

received less opioids, in particular, may be due to difficulty of capturing pain behavioural 

expressions in this group of patients. It seems not sufficient to be generally competent in 

pain assessment and treatment; competence should also include pain in dementia. 

Pain assessment in dementia is complex, but the patients’ pain characteristics and need for 

pain relief seem to be comparable with mentally healthy controls. At all levels of dementia 

and in VaD and ADVaD, the increased prevalence of ICD-10 diagnoses may contribute to 

increasing the patients’ suffering. We suggest that patients received less pain relief than they 

needed, and that an isolated increase of opioids may be limited by a high prevalence of ICD 

diagnoses and opioid side effects. The patients’ multi-morbidity and lack of communicative 

ability suggest the need for a comprehensive approach to pain assessment and treatment in a 

multidisciplinary perspective. More research and quality improvement programmes are 

needed regarding pain assessment and pain management in dementia.  

The classification of dementia etiology groups was based on physicians’ clinical 

examinations, screening of dementia and cCT. This classification may be attenuated by 

underlying subtle brain processes which can only be clarified by autopsy. 
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CHRONIC VERSUS ACUTE PAIN 

It may be a limitation of this thesis that a differentiation has not been accomplished between 

acute and chronic pain behaviour. Such differentiation is normally of key importance, since 

the duration of pain has a high impact on the expectation of pain treatment (Turk and 

Okifuji, 1999), and 94% of elderly persons with pain in the Mediterranean region of 

Catalonia experience chronic pain (Miro et al., 2007). Breivik et al. (2006) demonstrated an  

overall prevalence of moderate to severe chronic pain in the general adult population of  15 

European countries and Israel of 19%. About 40% of the respondents suffering from chronic 

pain were not satisfied with the effect of treatment. Many aspects of everyday life, working 

life, somatic, emotional and social wellbeing were described to be affected (Breivik et al., 

2006). However, the oldest, the sickest, and those living in NHs were not included in this 

survey (Breivik et al., 2006).  

It is a challenge to choose a pain stimulus which provides an opportunity to observe patients 

with a reasonable level of pain. Acute pain stimulation in the form of influenza vaccination 

has been used to test existing pain assessment instruments (Defrin et al., 2006; Zwakhalen et 

al., 2006b). Such a model will test acute pain, but lack relevance to clinical situations for 

cognitively impaired patients with chronic pain in NHs. Future research must investigate 

relevant methodological approaches, and whether acute pain behaviour during vaccination 

stimuli is congruent with chronic pain behaviour provoked by standardised movements. 

Further research is also needed to investigate the responsiveness of the MOBID-2 Pain 

Scale, which is an important issue in terms of reflecting changes in pain experience after 

treatment. Responsiveness is related to both the reliability and validity of the measure. If a 

measure is not very reliable, then changes in scores must be large if they are to represent 

more than measurement errors (Domholdt, 2005). Such a study should include an open 

systematic pain medication study (with respect to dementia) as well as different treatment 

routes (e.g. antibiotics, nitro-glycerine) (Cohen-Mansfield and Lipson, 2007). 

 

EXTERNAL VALIDITY 

External validity deals with the possibility to generalize the test results of the MOBID-2 Pain 

Scale to other populations than participants of the present study (Domholdt, 2005). Our 

findings are based on data from only one NH, and external validity regarding other NHs 

might be questioned, as pain assessment, pain treatment and conditions for the staff may be 
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different. As most of the patients were admitted to the NH from primary health care and 

hospitals, patients included in the study could reflect the frequency of pain problems in 

elderly patients in general. The fact that the included patients were admitted to the NH, 

indicated that they were more severely ill than patients in the same age with the same 

diagnoses treated at home. Compared to them, NH patients may have more clinical risk 

factors, for instance immobility caused by stroke, and thus a higher probability of having 

pain. Therefore, one should be cautious about general extrapolation of the study finding to 

primary care. In addition, a more severely ill patient might also be expected to develop more 

drug-related interactions related to opioid analgesics or NSAIDs.  

The psychometric properties of the MOBID and the MOBID-2 Pain Scale were tested in 

patients with severe dementia. Additionally, the MOBID-2 was used to assess the behaviour, 

intensity, and location of pain in patients with different levels and diagnoses of dementia in a 

clinical setting (Paper IV). We did not examine the usefulness of the scale regarding 

patients with moderate and mild dementia, or dying patients with reduced consciousness. 

This should be of future interest, as a systematically approach of the MOBID-2 Pain Scale 

may be of interest in these patients.  

 

ETHICS AND APPROVALS 

The process of obtaining ethical approval from the responsible Norwegian government body 

in accordance with applicable legislation for including patients with dementia in this study 

was a laborious one, although of key importance. According to the Declaration of Helsinki, 

the approval of a research ethics committee is needed for every scientific study on patients 

(Carlson et al., 2004). There has to be a balance between the obligation to protect the patient, 

on the one hand, and the possibility of increasing patients’ quality of life through new 

research results, on the other. 

Special precautions are necessary in connection with research on patients with cognitive 

impairment, if they are judged to be potentially incapable of consenting (Margiotta et al., 

2002). For a research subject who is under legal guardianship, pursuant to applicable 

legislation, the investigator must obtain informed consent from the legally authorised 

representative in accordance with applicable law. Generally, mentally incompetent people 

should not be included in research unless the research is necessary in order to promote the 

health of the population represented, and this research cannot be performed on legally 
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competent persons. Moreover, research on individuals from whom it is not possible to obtain 

consent should only be performed if their physical and mental condition is a necessary 

characteristic of the research population.   

As regards studies in patients with dementia, researchers themselves play a particularly 

important role, because they have to judge whether or not a potential participant is capable of 

consenting. Research has shown that the diagnosis of dementia does not necessarily mean 

that a patient is incapable of making a decision about not to take part in a clinical study 

(Karlawish et al., 2002). Across Europe, the protection of research subjects with dementia 

has to satisfy a variety of national legalisation and ethical codes. Including 12 countries, one 

study demonstrated the differences in strategies between medical ethical committees  with 

respect to informed consent and capacity to consent (Rikkert et al., 2005).  

As is the case in researching a good death, practical, ethical and methodological difficulties 

have to be overcome. Kendall and colleagues (2007) concluded that many patients 

approaching the end of life wish to participate in research, because research can enrich the 

lives of participants and enhance the dignity of patients. Patients with severe dementia would 

seem to be incapable of giving informed consent to participation in a research study, and 

they have to be protected against research projects that might be harmful (Margiotta et al., 

2002). However, the lack of openness in society about attitudes to ageing and dementia may 

act as a barrier to dementia research, leading to the exclusion of these patients. Yet such 

research is essential. The research process must be conducted with ethical and 

methodological rigour and in ways that support the patients, their relatives, and the staff. 

Committees of ethics and clinicians must balance their concerns about non-maleficence 

against presumed consent by relatives or the autonomy of people to participate if they wish.  
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SUMMARY AND CONCLUSION 

In most countries, the population of individuals over the age of 65 years is increasing, and 

thereby the prevalence of dementia. Advancing age is also associated with increased 

prevalence of pain, often caused by musculoskeletal conditions, pain from internal organs or 

neuropathies. Thus, many elderly, living at home or in long-term care settings, experience 

both dementia and pain. The measurement of pain in these patients remains a challenge, 

caused by a decreased or absent capacity to self-report due to deficits in language, memory, 

and abstract thinking inherent to this disease.  

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

two-part nurse-administered observational instrument aimed at assessing pain in patients 

with dementia. In MOBID-2, inferred pain intensity is based on patients’ pain behaviour 

during standardised, guided movements of different body parts (Part 1), and pain behaviour 

related to internal organs, the head and skin (Part 2). Internal consistency measured by 

Cronbach’s alpha was highly satisfactory. The inter-rater and test-retest reliability for pain 

intensity was very good. Arguments for face-, construct- and concurrent validity were 

provided, as MOBID-2 pain scores were correlated with physicians’ examinations and other 

parameters of pain. 

Using MOBID-2 in a cross-sectional study, pain characteristics and the number of pain 

medications were not found to be associated with severity of dementia. Patients with severe 

dementia neither experienced less pain intensity nor had fewer diagnoses and locations of 

pain than those with moderate, mild and no dementia. Patients with severe dementia and 

ADVaD who received opioids as pain treatment were assessed as having higher pain 

intensity than non-demented persons receiving opioids.  

It was concluded that pain assessment in dementia is a complex issue. The judgement of a 

demented patient’s pain experience by a proxy rater will always be challenging, especially 

when the pain stems from the head, internal organs or skin. Certainly, the validity of pain 

intensity scores can be questioned, and they should be substantiated by physicians who can 

perform thorough examinations. Finally, the results of this thesis are based on data from only 

one NH, and external validity in relation to other NHs must be examined in future research, 

since pain assessment, pain treatment and conditions for the staff may be different. 
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IMPLICATION AND FURTHER RESEARCH 

The development and psychometric property testing of the MOBID-2 Pain Scale has not yet 

been accomplished. The following steps will be included in future research:  

1. examining the usefulness of the instrument in assessing acute as well as chronic pain, 

related to pain duration 

2. further assessing the concurrent validity of the MOBID-2 by comparing the scale with 

other pain scales for patients with dementia 

3. investigating the responsiveness of the scale in an open intervention study  

4. using MOBID-2 in different clinical settings  

When working with the concept of MOBID-2, we experienced that healthcare professionals 

showed an interest in the framework and results of this thesis. Both standardised training in 

pain assessment and treatment in dementia and the translation and testing of the MOBID-2 

Pain Scale into different languages was required. In the present study, the participating 

caregivers’ awareness, competence and interest seemed to increase noticeably, underlining 

the need for implementation of research results in NHs. Assessing the presence, intensity, 

etiology and medication of pain in Norwegian NH patients, as well as the education of the 

caregivers will be a natural consequence of this thesis. 

To obtain more knowledge about the relationship between pain and behavioural disturbances 

in dementia, research will be undertaken to systematically follow elderly persons with 

dementia at home and in the NH. Efforts should be made to assess whether pain management 

and physiotherapy can improve behavioural disturbances in these patients. 

Our study provided evidence that patients with severe dementia do not experience less pain 

intensity or fewer pain diagnoses and pain locations than patients in other stages of 

dementia. On the contrary, patients with severe dementia and ADVaD risk suffering more 

pain than other groups of demented and cognitively intact people. At this stage of the 

research, it seems natural to explore the underlying brain correlates of pain in patients with 

AD, with and without chronic pain as measured by fMRI. In addition, questions arise about 

whether the genetic contributions to pain are also apparent in patients with dementia. 
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Most of all, research into patients with dementia has to be supported in order to increase the 

focus on and interest in these weak patients, their relatives and caregivers. Our findings 

suggest that NH patients demonstrate a complex picture of suffering due to multi-morbidity 

and lack of communicative ability. The implementation of our research results has to be 

guaranteed in NHs, at home and in hospitals. Then, research will contribute to greater 

competence, reflection and development processes. For the sake of patients with dementia, 

their relatives and the staff, we hope that this thesis will help to create a basis for more 

dignity and an improvement in the quality of care in the NH, as well supporting research in 

Primary Health Care. 



 

 

57 

REFERENCE LIST 

Abbey J. The Abbey pain scale: a 1-minute numerical indicator for people with end-stage 

dementia. Int J Pall Nurs 2004;10:6-13. 

AGS Panel on Chronic Pain in Older Persons. The management of chronic pain in older 

persons. J Am Geriatr Soc 1998;46:635-651. 

Alexopoulos GS, Abrams RC, Young RC, Shamoian CA. Cornell Scale for Depression in 

Dementia. Biol Psychiatr 1988;23:271-284. 

Almeida TF, Roizenblatt S, Tufik S. Afferent pain pathways: a neuroanatomical review. 

Brain Res 2004;1000:40-56. 

Altman DG. Some common problems in medical research. In: Practical statistics for medical 

research. Chapman & Hall: London, 1995;396-439. 

Amar K, Wilcock G. Fortnightly review - vascular dementia. BMJ 1996;312:227-231. 

American Psychiatric Association. Diagnostic and statistical manual of mental disorders, 4th  

ed. Washington, D.C:, US: American Psychiatric Association, 1994. 

Baker A, Bowring L, Brignell A, Kafford D. Chronic pain management in cognitively 

impaired patients: a preliminary research project. Perspect 1996;20:4-8. 

Baron R. Complex regional pain syndromes. In: McMahon SB, Koltzenburg M, editors. 

Textbook of Pain. Elsevier Churchill Livingstone: Philadelphia, 2006;1011-1027. 

Becker C, Eichner B, Lindemann B, Sturm E, Rissmann U, Kron M. Abilities and 

restrictions of nursing home residents. Evaluation with the Minimum Data Set of the 

Resident Assessment Instrument. Zeitschrift Gerontol Geriatr 2003;36:260-265. 

Benedetti F, Vighetti S, Ricco C, Lagna E, Bergamasco B, Pinessi L, Rainero I. Pain 

threshold and tolerance in Alzheimer's disease. Pain 1999;80:377-382. 

Benedetti F, Arduino C, Costa S, Vighetti S, Tarenzi L, Rainero I, Asteggiano G. Loss of 

expectation-related mechanisms in Alzheimer's disease makes analgesic therapies 

less effective. Pain 2006;121:133-144. 

Bielefeldt K, Gebhart F. Visceral pain: basic mechanisms. In: McMahon SB, Koltzenburg 

M, editors. Wall and Melzack’s Textbook of Pain, 5th ed. Elsevier Churchill 

Livingstone: London, 2006;721-751. 

Black BS, Finucane T, Baker A, Loreck D, Blass D, Fogarty L, Phillips H, Hovanec L, 

Steele C, Rabins PV. Health problems and correlates of pain in nursing home 

residents with advanced dementia. Alzheimer Dis Assoc Disord 2006;20:283-290. 

Bland JM, Altman DG. Measurement error. BMJ 1996;312:1654. 



 

 

58 

Bolton JE, Wilkinson RC. Responsiveness of pain scales: a comparison of three pain 

intensity measures in chiropractic patients. J Manipulative Physiol Ther 1998;21:1-7. 

Boyer F, Novella JL, Morrone I, Jolly D, Blanchard F. Agreement between dementia patient 

report and proxy reports using the Nottingham Health Profile. J Geriatr Psychiatr 

2004;19:1026-1034. 

Breivik H, Collett B, Ventafridda V, Cohen R, Gallacher D. Survey of chronic pain in 

Europe: Prevalence, impact on daily life, and treatment. Eur J Pain 2006;10:287-333. 

Brust JCM. Vascular dementia is over-diagnosed. Arch Neurol 1988;45:799-801. 

Bruun Wyller T. Hjerneslag – noen epidemiologiske poenger. I: Aldring og 

hjernesykdommer. Engedal K, Bruun Wyller T, editors. Akribe: Oslo, 2003;65-81.  

Carlson RV, Boyd KM, Webb DJ. The revision of the Declaration of Helsinki: past, present 

and future. Br J Clin Pharmacology 2004;57:695-713. 

Chambers CT, Finley GA, McGrath PJ, Walsh TM. The parents' postoperative pain measure: 

replication and extension to 2-6-year-old children. Pain 2003;105:437-443. 

Chaplin A, Curless R, Thomson R, Barton R. Prevalence of lower gastrointestinal symptoms 

and associated consultation behaviour in a British elderly population determined by 

face-to-face interview. Br J Gen Pract 2000;50:798-802. 

Cipher DJ, Clifford PA, Roper KD. Behavioral manifestations of pain in the demented 

elderly. J Am Med Dir Assoc 2006;7:355-365. 

Closs SJ, Barr B, Briggs M, Cash K, Seers K. A comparison of five pain assessment scales 

for nursing home residents with varying degrees of cognitive impairment. J Pain 

Sympt Manage 2004;27:196-205. 

Cohen-Mansfield J. Relatives' assessment of pain in cognitively impaired nursing home 

residents. J Pain Sympt Manage 2002;24:562-571. 

Cohen-Mansfield J, Lipson S. The utility of pain assessment for analgesic use in persons 

with dementia. Pain 2008;134:16-23. 

Cohn JF, Zlochower AJ, Lien J, Kanade T. Automated face analysis by feature point 

tracking has high concurrent validity with manual FACS coding. Psychophysiol 

1999;36:35-43. 

Cole LJ, Farrell MJ, Duff EP, Barber JB, Egan GF, Gibson SJ. Pain sensitivity and fMRI 

pain-related brain activity in Alzheimer’s disease. Brain 2006;129:2957-2965. 

Cornali C, Franzoni S, Gatti S, Trabucchi M. Diagnosis of chronic pain caused by 

osteoarthritis and prescription of analgesics in patients with cognitive impairment. J 

Am Med Dir Assoc 2006;7:1-5. 



 

 

59 

Craig KD, Prkachin KM, Grunau RE. The facial expression of pain. In: Turk DC, Melzack 

R, editors. Handbook of Pain Assessment, 2nd ed. The Guildford Press: New York, 

2001;153-169. 

Crepaldi G, Scognamiglio R. Myocardial infarction. In: Evans JG, Williams TF, Beattie BL, 

Michel J-P, Wilcock GK, editors, 2nd ed. Oxford Textbook of Geriatric Medicine. 

University Press: Oxford, 2000;394-416. 

Cronbach LJ. Test validation. In: Thorndike RL, editor. Educational measurement. American 

Council on Education: Washington DC, 1971;221-237. 

Crosby FE, Colestro J, Ventura MR, Graham K. Survey of pain among veterans in Western 

New York. Pain Manage Nurs 2006;7:12-22. 

Cumming RG, Salkeld G, Thomas M, Szonyi G. Prospective study of the impact of fear of 

falling on activities of daily living, SF-36 scores, and nursing home admission. J 

Geront A-Biol Sci Med Sci 2000;55:299-305. 

Cummings JL, Mega M, Grey K. The neuropsychiatry inventory. Neurology 1994;44:2308-

2314. 

Dahl JB, Kehlet H. Postoperative pain and its management. In: McMahon SB, Koltzenburg 

M, editors. Wall and Melzack’s Textbook of Pain, 5th ed. Elsevier Churchill 

Livingstone: London, 2006;635-651. 

Dahl JL. Effective pain management in terminal care. Clin Geriatr Med 1996;12:279-284. 

Davies E, Male M, Reimer V, Turner M, Wylie K. Pain assessment and cognitive 

impairment: part 1. Nurs Stand 2004;19:39-42. 

Defrin R, Lotan M, Pick CG. The evaluation of acute pain in individuals with cognitive 

impairment: A differential effect of the level of impairment. Pain 2006;124:312-320. 

den Heijer T, Geerlings MI, Hoebeek FE, Hofman A, Koudstaal PJ, Breteler MMB. Use of 

hippocampal and amygdalar volumes on magnetic resonance imaging to predict 

dementia in cognitively intact elderly people. Arch Gener Psychiatr 2006;63:57-62. 

Deyo RA, Diehl AK. Measuring physical and psychosocial function in patients with low-

back pain. Spine 1983;8:635-642. 

Domholdt E. Rehabilitation research: Principles and Applications, 3rd  ed. WB Saunders: 

Philadelphia, 2005. 

Ekman P, Friesen WV. A tool for the analyses of motion picture film or video tape. Am 

Psychologist 1969;24:240-243. 

Ekman P. Facial expression and emotion. Am Psychologist 1993;48:384-392. 

Emre M. Dementia: From basics to the clinical syndrome. Int J Psychophysiol 2006;61:306. 



 

 

60 

Engle VF, Graney MJ, Chan A. Accuracy and bias of licensed practical nurse and nursing 

assistant ratings of nursing home residents' pain. J Gerontol Ser A-Biol Sci Med Sci 

2001;56:405-411. 

Engedal K, Haugen PK. Symptomer ved demens. I: Engedal K, Haugen PK, editors. 

Lærebok Demens - Fakta og utfordringer, 4th ed. Forlaget aldring og helse: Tønsberg, 

2006:33-50. 

Evans GJ. Care for the patient with stroke. In: Evans JG, Williams TF, Beattie BL, Michel J-

P, Wilcock GK, editors. Oxford Textbook of Geriatric Medicine. Oxford University 

Press: Oxford, 2000;469-480. 

Feldt KS, Ryden MB, Miles S. Treatment of pain in cognitively impaired compared with 

cognitively intact older patients with hip-fracture. J Am Geriatr Soc 1998;46:1079-

1085. 

Feldt K. The checklist of nonverbal pain indicators (CNPI). Pain Manage Nurs 2000;1:13-

21. 

Feldt KS. The complexity of managing pain for frail elders. J Am Geriatr Soc 2004;52:840-

841. 

Ferrell BA, Ferrell BR, Osterweil D. Pain in the Nursing-Home. J Am Geriatr Soc 

1990;38:409-414. 

Ferrell BA. Pain Management in Elderly People. J Am Geriatr Soc 1991;39:64-73. 

Ferrell BA, Stein WM, Beck JC. The geriatric pain measure: Validity, reliability and factor 

analysis. J Am Geriatr Soc 2000;48:1669-1673. 

Ferrell BA, Casarett D, Epplin J, Fine P, Gloth FM, Herr K, Katz P, Keefe F, Koo PJS, 

O'Grady M, Szwabo P, Vallerand AH, Weiner D. The management of persistent pain 

in older persons. J Am Geriatr Soc 2002;50:205-224. 

Ferri CP, Prince M, Brayne C, Brodaty H, Fratiglioni L, Ganguli M, Hall K, Hasegawa K, 

Hendrie H, Huang YQ, Jorm A, Mathers C, Menezes PR, Rimmer E, Scazufca M. 

Global prevalence of dementia: a Delphi consensus study. Lancet 2005;366:2112-

2117. 

Field A. Discovering Statistics Using SPSS, 2nd ed. SAGE Publications Ltd: London, 2006. 

Fischer SM, Kutner JS, Maier D. Pain assessment in persons with advanced dementia: In: 

Search of a gold standard. J Am Geriatr Soc 2003;51:S155. 



 

 

61 

Fisher SE, Burgio LD, Thorn BE, Allen-Burge R, Gerstle J, Roth DL, Allen SJ. Pain 

assessment and management in cognitively impaired nursing home residents: 

Association of certified nursing assistant pain report, Minimum Data Set pain report, 

and analgesic medication use. J Am Geriatr Soc 2002;50:152-156. 

Flor H. Psychophysiological assessment of patients with chronic pain. In: Turk DC, Melzack 

R, editors. Handbook of Pain Assessment, 2nd ed. The Guilford Press: New York, 

2001;76-96. 

Folstein MF, Folstein SE, Mchugh PR. Mini-Mental State - practical method for grading 

cognitive state of patients for clinician. J Psychiatr Res 1975;12:189-198. 

Frampton M. Experience assessment and management of pain in people with dementia. Age 

Ageing 2003;32:248-251. 

French DD, Campbell R, Spehar A, Cunningham F, Bulat T, Luther SL. Drugs and falls in 

community-dwelling older people: a national veterans study. Clin Ther 2006;28:619-

630. 

Friedland RP, Wilcock GK. Dementia. In: Evans JG, Williams TF, Beattie BL, Michel J-P, 

Wilcock GK, editors. Oxford Textbook of Geriatric Medicine, 2nd ed. Oxford 

University Press: Oxford, 2000;922-932. 

Fries BE, Simon SE, Morris JN, Flodstrom C, Bookstein FL. Pain in US nursing homes: 

Validating a pain scale for the minimum data set. Gerontologist 2001;41:173-179. 

Frondini C, Lanfranchi G, Minardi M, Cucinotta D. Affective, behavior and cognitive 

disorders in the elderly with chronic musculoskeletal pain: The impact on an aging 

population. Arch Gerontol Geriatr 2007;44:167-171. 

Fuchs-Lacelle S, Hadjistavropoulos T. Development and preliminary validation of the pain 

assessment checklist for seniors with limited ability to communicate (PACSLAC). 

Pain Manage Nurs 2004;5:37-49. 

Gagliese L, Melzack R. Chronic pain in elderly people. Pain 1997;70:3-14. 

Giamberardino, M. A. Visceral Pain. Pain: Clin Update 2005;XIII:1-6.  

Gibson SJ. Older people s̀ pain. Pain: Clin Update 2006;XIV:1-4. 

Gostynski M. Frequency, circumstances and consequences of falls among institutionalized 

elderly people - a pilot-study. Soz Praventivmed 1991;36:341-345. 

Grootendorst PV, Feeny DH, Furlong W. Does it matter whom and how you ask? Inter- and 

intra-rater agreement in the Ontario Health Survey. J Clin Epidemiol 1997;50:127-

135. 



 

 

62 

Gunzelmann T, Schumacher J, Brahler E. The prevalence of pain in the elderly German 

population: results of population-based studies with the Giessen Subjective 

Complaints List (Giessener Beschwerdebogen GBB). Schmerz 2002;16:249-256. 

Gureje O, Simon GE, von Korff M. A cross-national study of the course of persistent pain in 

primary care. Pain 2001;92:195-200. 

Hadjistavropoulos T, LaChapelle D, Hale C, MacLeod FK. Age- and appearance-related 

stereotypes about patients undergoing a painful medical procedure. Pain Clin 

2000a;12:25-33. 

Hadjistavropoulos T, LaChapelle D, MacLeod FK. Measuring movement-exacerbated pain 

in cognitively impaired frail elderly. Clin J Pain 2000b;16:54-56. 

Hadjistavropoulos T, Craig KD. A theoretical framework for understanding self-report and 

observational measures of pain: a communications model. Behav Res Ther 

2002;40:551-570. 

Hadjistavropoulos T, Herr K, Turk DC, Fine PG, Dworkin RH, Helme R, Jackson K, 

Parmelee PA, Rudy TE, Beattie BL, Chibnall JT, Craig KD, Ferrell B, Ferrell B, 

Fillingim RB, Gagliese L, Gallagher R, Gibson SJ, Harrison EL, Katz B, Keefe FJ, 

Lieber SJ, Lussier D, Schmader KE, Tait RC, Weiner DK, Williams J. An 

interdisciplinary expert consensus statement on assessment of pain in older persons. 

Clin J Pain 2007;23:1-43. 

Hasenbring M, Hallner D, Klasen B. Psychological mechanisms in the transition from acute 

to chronic pain: over- or underrated? Schmerz 2001;15:442-447. 

Hellstrom Y, Persson G, Hallberg IR. Quality of life and symptoms among older people 

living at home. J Adv Nurs 2004;48:584-593. 

Helme RD, Gibson SJ. The epidemiology of pain in elderly people. Clin Geriatr Med 

2001;17:417-421. 

Herr KA, Mobily PR, Kohout FJ, Wagenaar D. Evaluation of the faces pain scale for use 

with the elderly. Clin J Pain 1998;14:29-38. 

Herr K. Pain assessment in cognitively impaired older adults. Am J Nurs 2002;102:65-67. 

Herr K, Bjoro K, Decker S. Tools for assessment of pain in nonverbal older adults with 

dementia: A state-of-the-science review. J Pain Sympt Manage 2006;31:170-192. 

Higa K, Mori M, Hirata K, Hori K, Manabe H, Dan K. Severity of skin lesions of herpes 

zoster at the worst phase rather than age and involved region most influences the 

duration of acute herpetic pain. Pain 1997;69:245-253. 



 

 

63 

Hodges JR, Davies RR, Xuereb JH, Casey B, Broe M, Bak TH, Kril JJ, Halliday GM. 

Clinicopathological correlates in frontotemporal dementia. Ann Neurol 2004;56:399-

406. 

Holen JC, Saltvedt L, Fayers PM, Bjornnes M, Stenseth G, Hval B, Filbet M, Loge JH, 

Kaasa S. The Norwegian Doloplus-2, a tool for behavioural pain assessment: 

translation and pilot-validation in nursing home patients with cognitive impairment. 

Pall Med 2005;19:411-417. 

Horgas AL, Tsai PF. Analgesic drug prescription and use in cognitively impaired nursing 

home residents. Nurs Res 1998;47:235-242. 

Horgas AL, Elliott AF. Pain assessment and management in persons with dementia. Nurs 

Clin North Am 2004;39:593-599. 

Horn SD, Bender SA, Bergstrom N, Cook AS, Ferguson ML, Rimmasch HL, Sharkey SS, 

Smout RJ, Taler GA, Voss AC. Description of the national pressure ulcer long-term 

care study. J Am Geriatr Soc 2002;50:1816-1825. 

Huffman JC, Kunik ME. Assessment and understanding of pain in patients with dementia. 

Gerontologist 2000;40:574-581. 

Hughes CP, Berg L, Danziger WL, Coben LA, Martin RL. A new clinical scale for the 

staging of dementia. Br J Psychiatr 1982;140:566-572. 

Hughes LC, Preski S. Using key informant methods in organizational survey research: 

Assessing for informant bias. Res Nurs Health 1997;20:81-92. 

Hurley AC, Volicer BJ, Hanrahan PA, Houde S, Volicer L. Assessment of discomfort in 

advanced Alzheimer patients. Res Nurs Health 1992;15:369-377. 

Hutt E, Pepper GA, Vojir C, Fink R, Jones KR. Assessing the appropriateness of pain 

medication prescribing practices in nursing homes. J Am Geriatr Soc 2006;54:231-

239. 

Hwang U, Richardson LD, Sonuyi TO, Morrison RS. The effect of emergency department 

crowding on the management of pain in older adults with hip fracture. J Am Geriatr 

Soc 2006;54:270-275. 

Inoue A, Kohno K, Takeda T, Okuda B, Takechi A, Kohno K, Okamoto K, Yamaguchi Y, 

Ishii D, Kamogawa K, Mori C, Sasaki U. A case of high-aged idiopathic spinal cord 

herniation from dural defect. Neurol Surg 2006;34:627-631. 

Jacquot JM, Pelissier J, Finels H, Strubel D. Epidemiology and cost of pressure sores in 

geriatrics. Press Med 1999;28:1854-1860. 



 

 

64 

Jadelis K, Miller ME, Ettinger WH, Messier SP. Strength, balance, and the modifying effects 

of obesity and knee pain: Results from the Observational Arthritis Study in Seniors 

(OASIS). J Am Geriatr Soc 2001;49:884-891. 

Jensen MP, Karoly P, Braver S. The Measurement of clinical pain intensity - a comparison 

of 6 methods. Pain 1986;27:117-126. 

Jensen MP, Turner JA, Romano JM, Fisher LD. Comparative reliability and validity of 

chronic pain intensity measures. Pain 1999;83:157-162. 

Jensen MP, Karoly P. Self-Report Scales and Procedures for Assessing Pain in Adults. In: 

Turk DC, Melzack R, editors. Handbook of Pain Assessment, 2nd ed. The Guilford 

Press: New York, 2001;15-34. 

Jervis LL, Shore J, Hutt E, Manson SM. Suboptimal pharmacotherapy in a tribal nursing 

home. J Am Med Dir Assoc 2007;8:1-7. 

Jette AM. The Functional Status Index: reliability and validity of a self-report functional 

disability measure. J Rheumatol Suppl 1987;14 :15-21. 

Jones KR, Fink R, Pepper G, Hutt E, Vojir CP, Scott J, Clark L, Mellis K. Improving 

nursing home staff knowledge and attitudes about pain. Gerontol 2004;44:469-478. 

Karlawish JHT, Casarett DJ, James BD. Alzheimer's disease patients' and caregivers' 

capacity, competency, and reasons to enrol in an early-phase Alzheimer's disease 

clinical trial. J Am Geriatr Soc 2002;50:2019-2024. 

Keefe FJ, Block AR. Development of an observation method for assessing pain behavior in 

chronic low-back-pain patients. Behav Ther 1982;13:363-75. 

Keefe FJ, Williams DA, Smith SJ. Assessment of pain behaviors. In: Turk DC, Melzack R, 

editors. Handbook of Pain Assessment, 2nd ed. The Guilford Press: New York, 2001; 

170-187. 

Kendall M, Harris F, Boyd K, Sheikh A, Murray SA, Brown D, Mallinson I, Kearney N, 

Worth A. Key challenges and ways forward in researching the "good death": 

qualitative in-depth interview and focus group study. BMJ 2007;334:521-526. 

Khaw KT. Epidemiology of stroke. J Neurol Neurosurg Psychiatr 1996;61:333-338. 

Kovach CR, Noonan PE, Griffie J, Muchka S, Weissman DE. Use of the assessment of 

discomfort in dementia protocol. App Nurs Res 2001;14:193-200. 

Kremer E, Atkinson JH, Ignelzi RJ. Measurement of pain - patient preference does not 

confound pain measurement. Pain 1981;10:241-248. 



 

 

65 

Laake K, Laake P, Ranhoff AH, Sveen U, Wyller TB, Bautz-Holter E. The Barthel ADL 

Index - factor structure depends upon the category of patient. Age Ageing 

1995;24:393-397. 

Lautenbacher S, Kunz M, Mylius V, Scharmann S, Hemmeter U, Schepelmann K. 

[Multidimensional pain assessment in patients with dementia.]. Schmerz 

2007;21:529-539. 

Lefebvre-Chapiro S. The Doloplus 2 scale - evaluating pain in the elderly. Eur J Pall Care 

2001;8:191-194. 

Leoni F, Benni E, Iacobucci T, de Francisci G. Pain control with low-dose alfentanil in 

children undergoing minor abdominal and genito-urinary surgery. Eur J Anaesthesiol 

2004;21:738-742. 

Lethem J, Slade PD, Troup JDG, Bentley G. Outline of a fear-avoidance model of 

exaggerated pain perception - I. Behav Res Ther 1983;21:401-408. 

Leveille SG, Ling S, Hochberg MC, Resnick HE, Bandeen-Roche KJ, Won A, Guralnik JM. 

Widespread musculoskeletal pain and the progression of disability in older disabled 

women. Ann Intern Med 2001;135:1038-1046. 

Leveille SG, Bean J, Bandeen-Roche K, Jones R, Hochberg M, Guralnik JM. 

Musculoskeletal pain and risk for falls in older disabled women living in the 

community. J Am Geriatr Soc 2002;50:671-678. 

Lindblom U, Merskey H, Mumford JM. Pain terms - a current list with definitions and notes 

on usage. Pain 1986;3:215-221. 

Lindley CM, Tully MP, Paramsothy V, Tallis RC. Inappropriate medication is a major cause 

of adverse drug-reactions in elderly patients. Age Ageing 1992;21:294-300. 

Magnussen L, Strand LI, Lygren H. Reliability and validity of the back performance scale: 

Observing activity limitation in patients with back pain. Spine 2004;29:903-907. 

Mahlen J. Nevropatologiske funn ved de vanligste demenssykdommene. I: Engedal K, 

Bruun Wyller T, editors. Aldring og hjernesykdommer. Akribe: Oslo, 2003;151-170. 

Mahoney F, Barthel DW. Functional evaluation: The Barthel Index. Md State Med J 

1965;14:61-65. 

Mannoni A, Briganti MP, Di Bari M, Ferrucci L, Costanzo S, Serni U, Masotti G, 

Marchionni N. Epidemiological profile of symptomatic osteoarthritis in older adults: 

a population based study in Dicomano, Italy. Ann Rheum Dis 2003;62:576-578. 



 

 

66 

Mantyselka P, Kumpusalo E, Ahonen R, Kumpusalo A, Kauhanen J, Viinamaki H, Halonen 

P, Takala J. Pain as a reason to visit the doctor: a study in Finnish primary health 

care. Pain 2001;89:175-180. 

Margiotta A, Iacono S, D'Autilia N, Luberto S, Pinelli M, Baldelli MV, Neri M. Diagnostic, 

therapeutic, ethic and legal issues in caring for dementia: The viewpoint of medical 

representative in Modena (Italy). Arch Gerontol Geriatr 2002;191-198. 

Margolis RB, Chibnall JT, Tait RC. Test-retest reliability of the pain drawing instrument. 

Pain 1988;33:49-51. 

Maunsell E, Allard P, Dorval M, Labbe J. A brief pain diary for ambulatory patients with 

advanced cancer: acceptability and validity. Cancer 2000;88:2387-2397. 

Mchugh TL, Saykin AJ, Wishart HA, Flashman LA, Cleavinger HB, Rabin LA, Mamourian 

AC, Shen L. Hippocampal volume and shape analysis in an older adult population. 

Clin Neuropsychol 2007;21:130-145. 

McKeith I. Results of a multi-centre study of DaTSCAN in dementia with Lewy bodies. Eur 

Psychiatr 2007;22:93. 

McMahon SB, Jones NG. Plasticity of pain signaling: Role of neurotrophic factors 

exemplified by acid-induced pain. J Neurobiol 2004;61:72-87. 

McQuay H. Consensus on outcome measures for chronic pain trials. Pain 2005;113:1-2. 

Melzack R. McGill Pain Questionnaire - major properties and scoring methods. Pain 

1975;1:277-299. 

Melzack R. From the gate to the neuromatrix. Pain 1999;S121-S126. 

Melzack R. The McGill pain questionnaire - From description to measurement. Anesthesiol 

2005;103:199-202. 

Merskey H. Introduction: The Need of Taxonomy. Pain Suppl 1986;3:S3-S9. 

Merskey H, Bogduk N. Classification of chronic pain: descriptions of chronic pain 

syndromes and definitions of pain terms. Int Assoc Pain: Seattle, 1994. 

Mercadante S, Arcuri E. Breakthrough pain in cancer patients. Pain: Clin Updates 

2006;XIV(1):1-4. 

Miro J, Paredes S, Rull M, Queral R, Miralles R, Nieto R, Huguet A, Baos J. Pain in older 

adults: A prevalence study in the Mediterranean region of Catalonia. Eur J Pain 

2007;11:83-92. 

Morello R, Jean A, Alix M, Sellin-Peres D, Fermanian J. A scale to measure pain in non-

verbally communicating older patients: the EPCA-2 Study of its psychometric 

properties. Pain 2007;133:87-98. 



 

 

67 

Morrison RS, Siu AL. A comparison of pain and its treatment in advanced dementia and 

cognitively intact patients with hip fracture. J Pain Sympt Manage 2000;19:240-248. 

Nurmikko T. Clinical features and pathophysiologic mechanisms of postherpetic neuralgia. 

Neurol 1995;45:S54-S55. 

Nygaard HA, Naik M, Ruths S, Straand J. Nursing-home residents and their drug use: a 

comparison between mentally intact and mentally impaired residents - The Bergen 

District Nursing Home (BEDNURS) study. Eur J Clin Pharmacol 2003;59:463-469. 

Nygaard HA, Jarland M. Are nursing home patients with dementia diagnosis at increased 

risk for inadequate pain treatment? Int J Geriatr Psychiatr 2005;20:730-737. 

Oderda GM, Said Q, Evans RS, Stoddard GJ, Lloyd J, Jackson K, Rublee D, Samore MH. 

Opioid-related adverse drug events in surgical hospitalizations: impact on costs and 

length of stay. Ann Pharmacother 2007;41:400-406. 

Okuse K. Pain signalling pathways: From cytokines to ion channels. Inter J Biochem Cell 

Biol 2007;39:490-496. 

Ottenbacher KJ, Tomchek SD. Reliability-analysis in therapeutic research - practice and 

procedures. Am J Occup Ther 1993;47:10-16. 

Pallant J. SPSS survival manual. A step by step guide to data analysis using SPSS version 

12. In: Pallant J, editor, 2nd ed. Open University Press: Berkshire, UK, 2005. 

Pantoni L, Sarti C, Alafuzoff I, Jellinger K, Munoz DG, Ogata J, Palumbo V. Postmortem 

examination of vascular lesions in cognitive impairment - a survey among 

neuropathological services. Stroke 2006;37:1005-1009. 

Parmelee PA. Pain in cognitively impaired older persons. Clin Geriatr Med 1996;12:473-

479. 

Petchkrua W, Harris SA. Shoulder pain as an unusual presentation of pneumonia in a stroke 

patient: A case report. Arch Phys Med Rehabil 2000;81:827-829. 

Peyron R, Laurent B, Garcia-Larrea L. Functional imaging of brain responses to pain. A 

review and meta-analysis (2000). Clin Neurophysiol 2000;30:263-288. 

Pickering G, Jourdan D, Eschalier A, Dubray C. Influence of age on perception of pain and 

analgesia pharmacology. Press Med 2001;30:754-758. 

Pickering G, Jourdan D, Dubray C. Acute versus chronic pain treatment in Alzheimer's 

disease. Eur J Pain 2006;10:379-384. 

Polit DF, Beck CT. The content validity index: Are you sure you know what's being 

reported? Critique and recommendations. Res Nurs Health 2006;29:489-497. 



 

 

68 

Prkachin KM, Berzins S, Mercer SR. Encoding and decoding of pain expressions -  a 

judgment study. Pain 1994;58:253-259. 

Proctor WR, Hirdes JP. Pain and cognitive status among nursing home residents in Canada. 

Pain Res Manage 2001;6:119-125. 

Rabins PV, Steele CD. A scale to measure impairment in severe dementia and similar 

conditions. Am J Geriatr Psychiatr 1996;4:247-251. 

Rainfray M, Brochet B, de Sarasqueta AM, Michet P. Assessment of pain in elderly 

hospitalised patients - a transversal descriptive survey. Press Med 2003;32:924-929. 

Reid MC, Williams CS, Concato J, Tinetti ME, Gill TM. Depressive symptoms as a risk 

factor for disabling back pain in community-dwelling older persons. J Am Geriatr 

Soc 2003;5:1710-1717. 

Reisberg B. Diagnostic criteria in dementia: A comparison of current criteria, research 

challenges, and implications for DSM-V. J Geriatr Psychiatr Neurol 2006;19:137-

146. 

Rikkert MGMO, Lauque S, Frolich L, Vellas B, Dekkers W. The practice of obtaining 

approval from medical research ethics committees: a comparison within 12 European 

countries for a descriptive study on acetylcholinesterase inhibitors in Alzheimer’s 

dementia. Eur J Neurology 2005;12:212-217. 

Rosen BR, Buckner RL, Dale AM. Event-related functional MRI: Past, present, and future. 

Proc Nat Ac Sci USA 1998;95:773-780. 

Rothstein JM, Echternach JL. Reliability and validity. In: Primer on measurement: An 

introductory guide to measurement issues. Am Phys Ther Assoc: Alexandria, 1993; 

59-95. 

Scherder EJA, Smit R, Vuijk PJ, Bouma A, Sergeant JA. The Acute versus Chronic Pain 

Questionnaire (ACPQ) and actual pain experience in older people. Aging Ment 

Health 2002;6:304-312. 

Scherder EJA, Sergeant JA, Swaab DF. Pain processing in dementia and its relation to 

neuropathology. Lancet Neurol 2003a;2:677-686. 

Scherder EJA, Slaets J, Deijen JB, Gorter Y, Ooms ME, Ribbe M, Vuijk PJ, Feldt K, van de 

Valk M, Bouma A, Sergeant JA. Pain assessment in patients with possible vascular 

dementia. Psychiatr-Interpers Biolog Proc 2003b;66:133-145. 

Scherder E, Oosterman J, Swaab D, Herr K, Ooms M, Ribbe M, Sergeant J, Pickering G, 

Benedetti F. Recent developments in pain in dementia. BMJ 2005;330:461-464A. 



 

 

69 

Selbaek G, Kirkevold O, Engedal K. The prevalence of psychiatric symptoms and 

behavioural disturbances and the use of psychotropic drugs in Norwegian nursing 

homes. Int J Geriatr Psychiatr 2007;22:843-849. 

Sengstaken EA, King SA. The problems of pain and its detection among geriatric nursing 

home residents. J Am Geriatr Soc 1993;41:541-544. 

Seymour RA, Simpson JM, Charlton JE, Phillips ME. An evaluation of length and end-

phrase of visual analogue scales in dental pain. Pain 1985;21:177-185. 

Sheikh K, Smith DS, Meade TW, Goldenberg E, Brennan PJ, Kinsella G. Repeatability and 

validity of a modified activities of daily living (ADL) index in studies of chronic 

disability. Int Rehabil Med 1979;1:51-58. 

Shrout PE, Fleiss JL. Intraclass correlations - uses in assessing rater reliability. Psychol 

Bullet 1979;86:420-428. 

Simons W, Malabar R. Assessing pain in elderly patients who cannot respond verbally. J 

Adv Nurs 1995;22:663-669. 

Smith CD, Chebrolu H, Wekstein DR, Schmitt FA, Jicha GA, Cooper G, Markesbery WR. 

Brain structural alterations before mild cognitive impairment. Neurol 2007;68:1268-

1273. 

Snow AL, O'Malley KJ, Cody M, Kunik ME, Ashton CM, Beck C, Bruera E, Novy D. A 

conceptual model of pain assessment for non-communicative persons with dementia. 

Gerontologist 2004a;44:807-817. 

Snow AL, Weber JB, O'Malley KJ, Cody M, Beck C, Bruera E, Ashton C, Kunik ME. 

NOPPAIN: A nursing assistant-administered pain assessment instrument for use in 

dementia. Dement Geriatr Cogn Disord 2004b;17:240-246. 

Snow AL, Dani R, Souchek J, Sullivan G, Ashton CM, Kunik ME. Co-morbid psychosocial 

symptoms and quality of life in patients with dementia. Am J Geriatr Psychiatr 

2005a;13:393-401. 

Snow AL, Kunik ME, Molinari VA, Orengo CA, Doody R, Graham DP, Norris MP. 

Accuracy of self-reported depression in persons with dementia. J Am Geriatr Soc 

2005b;53:389-396. 

Stein WM. Pain in the nursing home. Clin Geriatr Med 2001;17:575-581. 

Stern S. Angina pectoris without chest pain - response. Circulation 2003;108:E37. 

Stern S. Symptoms other than chest pain may be important in the diagnosis of "silent 

ischemia" or "the sounds of silence". Circulation 2005;111:E435-E437. 



 

 

70 

Stevenson KM, Brown RL, Dahl JL, Ward SE, Brown MS. The Discomfort Behavior Scale: 

A measure of discomfort in the cognitively impaired based on the minimum data set 

2.0. Res Nurs Health 2006;29:576-587. 

Stolee P, Hillier LM, Esbaugh J, Bol N, McKellar L, Gauthier N. Instruments for the 

assessment of pain in older persons with cognitive impairment. J Am Geriatr Soc 

2005;53:319-326. 

Streiner DL, Norman GR. Health Measurement Scales: A Practical Guide to their 

Development and Use. In: Streiner DL, Norman GR, editors, 3rd ed. Oxford Medical 

Publications: Oxford, 2006. 

Sullivan MJL, Rodgers WM, Wilson PM, Bell GJ, Murray TC, Fraser SN. An experimental 

investigation of the relation between catastrophizing and activity intolerance. Pain 

2002;100:47-53. 

Tambyah PA, Maki DG. Catheter-associated urinary tract infection is rarely symptomatic - a 

prospective study of 1497 catheterized patients. Arch Intern Med 2000;160:678-682. 

Tatemichi TK, Desmond DW, Mayeux R, Paik M, Stern Y, Sano M, Remien RH, Williams 

JBW, Mohr JP, Hauser WA, Figueroa M. Dementia after stroke - base-line 

frequency, risks, and clinical-features in a hospitalized cohort. Neurology 

1992;42:1185-1193. 

Teno JM, Kabumoto G, Wetle T, Roy J, Mor V. Daily pain that was excruciating at some 

time in the previous week: Prevalence, characteristics, and outcomes in nursing home 

residents. J Am Geriatr Soc 2004;52:762-767. 

Tolnay M, Probst A. Frontotemporal lobar degeneration - tau as a pied piper? Neurogenetics 

2002;4:63-75. 

Tottoczko T. Presumed consent: What does it mean? Transplantation proceedings 

2003;35:1195-1197. 

Turk DC, Okifuji A. Assessment of patients' reporting of pain: an integrated perspective. 

Lancet 1999;353:1784-1788. 

Villanueva MR. Pain assessment for the dementing elderly (PADE): Reliability and validity 

of a new measure. J Am Med Dir Assoc 2003;4:1-8. 

Vitiello MV, Borson S. Sleep disturbances in patients with Alzheimer's disease. 

Epidemiology, pathophysiology and treatment. Cns Drug 2001;15:777-796. 

Vlaeyen JWS, Linton SJ. Fear-avoidance and its consequences in chronic musculoskeletal 

pain: a state of the art. Pain 2000;85:317-332. 



 

 

71 

Walker PC, Alrawi A, Mitchell JF, Regal RE, Khanderia U. Medication use as a risk factor 

for falls among hospitalized elderly patients. Am J Health Syst Pharm 2005;62:2495-

2499. 

Warden V, Hurley AC, Volicer L. Development and Psychometric Evaluation of the Pain 

Assessment in Advanced Dementia (PAINAD) Scale. J Am Med Dir Assoc 

2003;4:9-15. 

Weiner DK, Peterson B, Keefe F. Chronic pain-associated behaviors in the nursing home: 

resident versus caregiver perceptions. Pain 1999a;80:577-588. 

Weiner DK, Peterson B, Ladd K, McConnell E, Keefe F. Pain in nursing home residents: An 

exploration of prevalence, staff perspectives, and practical aspects of measurement. 

Clin J Pain 1999b;15:92-101. 

Weiner DK, Hanlon JT. Pain in nursing home residents. Management strategies. Drug Aging 

2001;18:13-29. 

Weiner DK. Pain in nursing home residents: What does it really mean, and how can we 

help? J Am Geriatr Soc 2004;52:1020-1022. 

Williamson A, Hoggart B. Pain: a review of three commonly used pain rating scales. J Clin 

Nurs 2005;14:798-804. 

Won AB, Lapane K, Vallow S, Schein J, Morris JN, Lipsitz LA. Persistent nonmalignant 

pain and analgesic prescribing practices in elderly nursing home residents. J Am 

Geriatr Soc 2003;51:S193-S194. 

Woolf AD, Zeidler H, Haglund U, Carr AJ, Chaussade S, Cucinotta D, Veale DJ, Martin-

Mola E. Musculoskeletal pain in Europe: its impact and a comparison of population 

and medical perceptions of treatment in eight European countries. Ann Rheum Dis 

2004;63:342-347. 

World Health Organisation. ICD-10 Classification of mental and behavioural disorders: 

clinical description and diagnostic criteria for research. Geneva: WHO, 1993;36-40. 

World Health Organisation 1996. Cancer pain relief and palliative care. WHO, Geneva. 

Wroblewski M, Mikulowski P. Peritonitis in geriatric inpatients. Age Ageing 1991;20:90-94. 

Zwakhalen SMG, Hamers JP, Abu-Saad HH, Berger MP. Pain in elderly people with severe 

dementia: a systematic review of behavioural pain assessment tools. BMC Geriatr 

2006a;6:3. 

Zwakhalen SMG, Hamers JP, Berger MP. The psychometric quality and clinical usefulness 

of three pain assessment tools for elderly people with dementia. Pain 2006b;126:210-

220. 



 

 

72 

Zwakhalen SMG, Hamers JP, Berger MP. Improving the clinical usefulness of a behavioural 

pain scale for older people with dementia. J Adv Nurs 2007;58:493-502.  

 

 
 
 






































	Paper I.pdf
	Mobilization-Observation-Behavior-Intensity-Dementia Pain Scale (MOBID): Development and Validation of a Nurse-Administered Pain Assessment Tool for Use in Dementia
	Introduction
	Methods
	Instrument Development
	Pain Behavior Indicators
	Movements Included in the Protocol

	Pain Intensity
	Instruction to Use the MOBID
	Face Validity
	NH Patients
	NH Staff
	Examination
	Test Procedures
	Video Uptakes
	Pain Assessment by MOBID from Videos
	Statistical Analyses
	Reliability
	Internal Consistency
	Inter-Rater Reliability of Pain Behavior Indicators and Pain Intensity
	Construct Validity



	Results
	Participants
	Patients
	Raters

	Pain
	Pain Behavior and Pain Intensity of Each MOBID Item

	Reliability
	Internal Consistency
	Inter-Rater Reliability of Pain Behavior Indicators of Pain Intensity

	Construct Validity
	Pain Intensity Based on Regular Care Activities versus the MOBID Procedure
	MOBID Scorings from Video Watching versus Bedside Scoring
	MOBID Scorings from Video Watching by Primary Caregivers versus External Raters
	Impact of the Number of Pain Behavior Indicators on Pain Intensity
	The Best Pain Intensity Estimate of the MOBID Items on Overall Pain Intensity


	Discussion
	Reliability
	Validity
	Limitations of the Study

	Conclusion
	Acknowledgments
	References





