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Abstract 

Background

To determine which characteristics are associated with quality of life (QOL) in 
residents with moderate to very severe dementia in long-term care facilities (LTCFs). 

Material and Methods
This was a cross-sectional analysis of a cluster randomized controlled study in 
12 Dutch LTCFs that enrolled 288 residents, with moderate to severe dementia 
assessed with the Reisberg Global Deterioration Scale (Reisberg GDS) and QOL with 
the QUALIDEM. Characteristics that were hypothesized to be associated with the 
six domains of QOL (applicable to very severe dementia) included demographic 
variables, activities of daily living (Katz ADL), cognitive performance (CPS), pain 
(PACSLAC-D), neuropsychiatric symptoms (NPI-NH) and co-morbidities. 

Results 
Multivariate logistic regression modelling showed associations with age in domain 
Social isolation (OR 0.95 [95%CI 0.91-0.99]), ADL level in domain Positive affect (OR 0.89 
[95%CI 0.83-0.95]) and domain Social relations (OR 0.87 [95%CI 0.81-0.93]), severity of 
dementia in domain Social relations (OR 0.28 [95%CI 0.12-0.62]) and in domain Social 
isolation (OR 2.10 [95%CI 1.17-3.78]), psychiatric disorders in domain Positive affect (OR 
0.39 [95%CI 0.17-0.87]) and pulmonary diseases in domain Negative affect  (OR 0.14 
[95%CI 0.03-0.61]) of the QUALIDEM. Neuropsychiatric symptoms were independently 
associated with all six domains of the QUALIDEM (OR 0.93 [95% CI 0.90-0.96] to OR 
0.97 [95% CI 0.95-0.99]). Pain was associated with the domains Care relationship 
(OR 0.92 [95% CI 0.84-1.00]) and Negative affect (OR 0.92 [95% CI 0.85-1.00]). 

Conclusion
QOL in dementia is independently associated with age, ADL, dementia severity, 
pain, psychiatric disorders, pulmonary diseases and neuropsychiatric symptoms. 
It is possible to detect persons with dementia at risk for a lower QOL. 
This information is important to develop personalized interventions 
to improve QOL in persons with dementia in LTCFs.
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Introduction 
With the decrease in functional independency in people with dementia and the need for 
specialized care, admission to a long-term care setting is often inevitable in later stages 
of the disease. 1, 2 Because there is no cure for dementia, care, research and management 
in long-term care facilities (LTCFs) are primarily focussed on improving or maintaining 
quality of life (QOL) in these vulnerable persons. 3, 4 In the general population QOL is 
often defined as ‘individuals’ perception of their position in life in the context of the cul-
ture and the value systems in which they live and in relation to their goals, expectations, 
standards and concerns. 5 
Measuring QOL in dementia is more challenging due to the fact that persons with 
dementia can often not give their own perception, especially when people are in a 
moderate to severe stage of dementia. Therefore, the definitions of QOL in studies 
measuring QOL in dementia generally use several dimensions, which reflects that 
QOL in dementia is a multidimensional concept. Depending on their theoretical 
background these different domains can include items related to physical and 
psychological wellbeing, social interaction, and positive/negative affect. 6-9  
To improve QOL for persons with dementia, the factors associated with QOL 
need to be identified. However, no consistent association has been found 
between socio-demographic factors (age, gender, race, marital status) and QOL 
in persons with dementia. 10-13 On the other hand, psychosocial factors such as 
sadness 14, depression 4, 10, 15, 16, and agitation 10, 16, 17 have a negative association 
with QOL, whereas functional characteristics (e.g. ADL impairment and dementia 
severity) show inconclusive evidence for associations with QOL. 10, 12, 18-20 
Moreover, data are inconclusive regarding physical characteristics. Although some 
studies confirm a relation between pain and a lower psychological wellbeing in 
dementia, the exact relation between pain and the various domains and the effect on 
QOL remains unclear. 20-23 In addition, although chronic diseases can have an impact on 
QOL, information is lacking on their relationship with QOL in persons with dementia. 24, 25 
More insight into the factors associated with the different domains of QOL in residents 
with moderate to very severe dementia in LTCFs may help to better identify persons 
with dementia with a low QOL on a specific domain. Therefore, this cross-sectional study 
aims to explore in more detail which patient characteristics (demographic, psychosocial, 
functional and physical) are associated with the domains of QOL in people with 
moderate to very severe dementia in LTCFs.  
 

Material and Methods 
Setting and study population 
This cross-sectional study uses baseline data of the STA-OP! study, a cluster randomized 
controlled trial which implemented an intervention to address pain and challenging 
behaviour. 26, 27 LTCFs were recruited within the ‘University Network for Organizations of 
Elderly care’ of the VU University Medical Center. The aim of this and other academic LTCF 
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networks in the Netherlands is to generate knowledge on the best multidisciplinary care 
for vulnerable older persons.28, 29 Participating LTCFs had to meet the following criteria: at 
least one dementia ward willing to participate, and no major organizational changes or 
building activities planned or performed during the study period. 

Inclusion and exclusion criteria  
Residents with moderate to very severe dementia were eligible. Dementia severity was 
assessed with the Reisberg Global Deterioration Scale (Reisberg GDS) by the treating 
elderly care physician.30 Residents with a Reisberg GDS score of 5 (moderate dementia), 6 
(moderately severe dementia) or 7 (severe dementia) were eligible for this study. 

Informed consent 
Written informed proxy consent was obtained from family/caregivers for all residents 
meeting the inclusion criteria. The study was approved by the Medical Ethics Review 
Committee of the VU University Medical Center Amsterdam. (Registration no. 2009/119) 
and was registered in the Dutch Trial Register (NTR-1967).

Data collection 
Elderly care physicians and registered or certified nurse assistants collected the data. 27 
All the following instruments have also been tested and extensively used in the Nether-
lands. 

Quality of life
QOL was assessed with the QUALIDEM: this is an observational instrument that measures 
QOL in persons with dementia and is filled out by the nursing staff, preferable by two 
nurses.31 The QUALIDEM is based on the theoretical framework of the adaptation-
coping theory. The scale is reliable, easy to administer and provides a QOL profile 
of persons with dementia in an LTCF setting. 18, 32, 33 The QUALIDEM consists of 37 
items describing observable behaviour in nine domains: Care relationship, Positive 
affect, Negative affect, Restless tense behaviour, Positive self-image, Social relations, 
Social isolation, Feeling at home, and Having something to do. The QUALIDEM (of 
37 questions) takes about 15 min to fill out and is based on an observation window 
of one week. 18 The response options are: never, rarely, sometimes, and frequently. 
We used the 6 domains (Care relationship, Positive affect, Negative affect, Restless 
tense behaviour, Social relations, and Social isolation) that include 18 questions that 
are also applicable for very severe dementia (GDS 7).32 The individual item scores 
for each domain are processed such that a higher composite score reflects a better 
QOL. On the domains Care relationship, Restless tense behaviour, Social relations 
and Social isolation the scores range from 0-9, Positive affect scores range from 0-12, 
and Negative affect scores from 0-6. For the logistic regression analysis, two groups 
were created (high and low QOL) based on the median score for each domain. 

Functioning
ADL functioning was measured with the Katz Index of Independence in activities 
of daily living (ADL), commonly referred to as the Katz ADL. The Katz ADL is a 
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reliable and valid instrument to assess functional status. 34, 35 The index ranks 
adequacy of performance in the six functions of bathing, dressing, toileting, 
transferring, continence, and feeding. The scores on each function are summed; 
the total range is 6-24 with higher score indicating more dependency in ADL.

The 7-category Minimum Data Set Cognitive Performance Scale (CPS) was 
used to determine cognitive function and was assessed by the elderly care 
physician. The CPS is a valid measure for cognitive performance and ranges 
from intact (level 0), borderline intact (1), mild (2), moderate (3), moderately 
severe (4) and severe impairment (5) to very severe impairment (level 6) 36

Comorbidity 
Comorbidity was assessed by the elderly care physician with the MDS-RAI comorbidity 
list that contains the following groups of diseases; endocrine diseases, visual 
impairments, cardiovascular diseases, psychiatric disorders, pulmonary diseases, 
diseases of musculoskeletal system, neurological diseases (without Alzheimer 
disease or other types of dementia), other and infection in the last 7 days.37

Pain
The PACSLAC-D is a validated and shortened Dutch version of the Pain 
Assessment Checklist for Seniors with Limited Ability to Communicate. 38-

40 The observation was done during morning care by the nursing staff and 
was filled in afterwards. A total score of > 4 is indicative for pain. 41 

Neuropsychiatric symptoms
The Neuropsychiatric Inventory-Nursing Home Version (NPI-NH) was developed 
to characterize the psychopathology of patients with dementia. It scores 12 
behavioural and psychological areas such as delusions, hallucinations, agitation/
aggression, depression/ dysphoria, anxiety, euphoria/elation, apathy/ indifference, 
disinhibition, irritability/ lability, aberrant motor behaviour and two types of 
neurovegetative changes i.e. sleep and night time behaviour disorders, and 
appetite and eating disorders. The product of the frequency and severity ratings 
provide an overall score for each of the 12 items in a total score ranging from 
0-144. 42-44 A higher score indicates more (severe) neuropsychiatric symptoms. 

Statistical analysis 
Descriptive statistics were used to describe the study population, results are reported 
as mean and standard deviation (SD) for normally distributed variables and median and 
interquartile range (IQR) when non-normally distributed.  
Only the 18 questions of the QUALIDEM that are also applicable for persons with ad-
vanced dementia (GDS 7) were used; the score was dichotomized at the median score 
at each domain. A univariate logistic regression was performed for each characteristic 
and each separate domain of the QUALIDEM. Results with a p-value < 0.10, and age and 
gender, were included in the multivariate logistic regression model for each domain. 
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The relation between the remaining variables in each domain was calculated using the 
Pearson’s correlation coefficient. In this multivariate model a p-value < 0.05 was consi-
dered statistically significant. The association between the characteristics and QOL were 
reported as Odds ratio’s (OR) and 95%Confidence intervals (95%CI). 
All analyses were performed with SPSS statistical software, version 20, 2011 (SPSS Inc., 
IBM, USA). 

 
Results

Study population
Between January 2010 and June 2012, in 12 Dutch LTCFs covering a total of 21 nursing 
home units, 363 residents were eligible for participation. Of these residents, 56 (15.4%) 
were not willing to participate, 13 (3.6%) died before start of the study, 3 (0.8%) did not 
meet the inclusion criteria of the STA-OP! study, and 3 (0.8%) were transferred to another 
LTCF, leaving 288 participants for the present analysis. Mean age was 83.8 (SD 7.1) years 
and the median length of stay in the LTCF was 22.4 (IQR 11-40) months (Table 1).  
All participants were highly dependent regarding ADL: median Katz score was 18 (IQR 
14-22). About half of the participants (52.1%) had severe (CPS 5) or very severe cognitive 
(CPS 6) impairment (Table 1), 80 (28%) participants had very severe dementia (GDS 7) 
and 208 (72%) had moderate to severe dementia (GDS 5 and 6) (Table 1).  
Regarding comorbidity, 30 (10.4%) participants had lung diseases, 152 (52.8%) cardio-
vascular diseases, and 18 (6.3%) had an infection in the last 7 days (Table 1).  
The median pain score (PACSLAC-D) was 3 (IQR 1-7) and the median NPI-NH total score 
was 12 (IQR 4-23). 
 
Quality of Life

QUALIDEM scores per domain 
The median score on the domain Care relationship was 7 (IQR 5-8), on Positive affect 
9 (IQR 7-11), on Negative affect 5 (IQR 4-6), on Restless tense behaviour 5 (IQR 2-7), on 
Social relations 6 (IQR 4-8) and on the domain Social isolation the median score was 7 
(IQR 5-9). 

QUALIDEM univariate and multivariate analysis
The univariate logistic regression showed different results for each domain of 
the QUALIDEM (Table 2). Pain and Neuropsychiatric symptoms were univariately 
associated with all six QUALIDEM domains, ranging for pain from OR 0.82 (95% 
CI 0.76-0.89) to OR 0.90 (95% CI 0.84-0.96) and ranging for neuropsychiatric 
symptoms from OR 0.92 (95%CI 0.89-0.94) to OR 0.97 (95%CI 0.95-0.98). 
The functional variables (Katz and CPS) were associated with the domains Positive 
Affect (Katz; OR 0.88 [95% CI 0.83-0.92]); (CPS: OR 0.44 [95% CI 0.28-0.71]) and 
Social Relations (Katz: OR 0.82 [95% CI 0.78-0.87]); (CPS: OR 0.31 [95% CI 0.19-0.51]). 
Compared to lower dementia severity (GDS 5 and 6), very severe dementia (GDS 7) 
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was associated with the domains Positive affect (OR 0.42 [95% CI 0.25-0.72]), Social 
Relations (OR 0.17 [95% CI 0.09-0.33]) and Social Isolation (OR 2.20 [95% CI 1.33-3.71. 

The multivariate logistic regression model (Table 3) showed that neuropsychiatric 
symptoms are independently (negatively) associated with all six domains of 
the QUALIDEM (OR 0.93 [95% CI 0.90-0.96] to OR 0.97 [95% CI 0.95-0.99]).
Pain was (negatively) associated with the domains Care relationship (OR 0.92 
[95% CI 0.84-1.00]) and Negative affect (OR 0.92 [95% CI 0.85-1.00]), and ADL level 
(negatively) associated with the domains Positive affect (OR 0.89 [95% CI 0.83-
0.95]) and Social relations (OR 0.87 [95% CI 0.81-0.93]). Dementia severity was 
(negatively) associated with the domains Social relations (OR 0.28 [95% CI 0.12-
0.62]) and (positively) associated Social isolation (OR 2.10 [95% CI 1.17-3.78]). Age, 
psychiatric disorders and pulmonary diseases were independently (negatively) 
associated with one domain of the QUALIDEM, i.e. Social isolation, Positive 
affect and Negative affect, respectively. The Pearson’s correlation coefficients 
between the characteristics and the QUALIDEM domains were all below 0.55. 

 
Discussion
This cross-sectional study explored the association of QOL in persons with dementia in 
LTCFS with demographic, psychosocial, functional and physical patient characteristics. 
Interestingly, different domains showed different associations, which suggests that 
also interventions to improve QOL might benefit from knowledge of low QOL scores 
on these specific domains. QOL in persons with dementia is independently associated 
with different patient characteristics across the QOL domains. In the domain Care 
relationship a lower QOL was associated with pain and neuropsychiatric symptoms. In 
the domain Positive affect an association with a lower QOL was found with more ADL 
dependency, psychiatric disorders, and neuropsychiatric symptoms. In the domain 
Negative affect an association was found with a lower QOL and pulmonary diseases, 
pain and neuropsychiatric symptoms. In Restless tense behaviour an association was 
found with neuropsychiatric symptoms. In the domain Social relations an association 
was found with a lower QOL and more ADL dependency, a more severe dementia 
and neuropsychiatric symptoms. In the domain Social isolation an association was 
found between a lower QOL and a higher age and neuropsychiatric symptoms, 
and remarkably a higher QOL was associated with more severe dementia. 

The present study confirms that QOL should be approached and measured as a 
multidimensional construct and not as a single construct. 8  The study also shows 
that it is possible to detect which people are at risk for a lower QOL across different 
QOL domains. These QOL domains, with their own specific relations with functional 
and other patient characteristics, should be taken into account when selecting 
person-centered interventions to improve QOL in persons with dementia. 
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With a decrease in ADL functioning, the domain Positive affect and Social relations 
are threatened. Higher age and less severe dementia implies that persons with 
dementia are more vulnerable for social isolation. Interventions on neuropsychiatric 
symptoms may have a beneficial influence on all domains of QOL, and the potential 
of especially non-pharmacological interventions are very promising 45. 
To our knowledge this is the first study to examine QOL in relation to pain and 
comorbidity in a large group of persons with dementia in LTCFs. The relationships found 
between QOL and pain and comorbidity is highly relevant to improve QOL in persons 
with dementia in LTCFs. Since pain can be related to neuropsychiatric behaviour this may 
influence QOL. 46-48 Treatment of pain and optimization of symptom control for patients 
with a psychiatric disorder or pulmonary disease may result in a higher QOL, which is 
also suggested by studies in the general population 49. Comorbidity in general however 
seems to have little impact on QOL in persons with moderate to severe dementia. 

Strengths and limitations
Although self-report is the preferred method of assessing QOL, persons with dementia 
are often incapable of evaluating their own QOL, especially in the later stages of the 
disease. Different observational methods are available and validated to measure 
QOL in persons with moderate to severe dementia in LTCFs 7, 50-53 and some have 
good psychometric properties. 8, 9 These observational instruments employ different 
domains of QOL that are important for persons with dementia. The QUALIDEM is 
recommended to evaluate QOL in severe dementia 9 and focuses on the QOL domains 
that are judged important for persons with dementia, even in severe end-stage 
dementia. 54 Although other QOL instruments, such as the QUALID, are also developed 
to measure QOL in this population, the specific characteristic of the QUALIDEM is the 
differentiation in separate domains of QOL. A strength of the present study was the 
use of the QUALIDEM in a large group of people with moderate to severe dementia. 
Although the QUALIDEM is a reliable instrument to measure QOL it takes 15 min to 
complete all 37 questions. Due to the pragmatic character of this study, reflecting 
daily care for persons with dementia in LTCF, only one (contact) nurse of the patient 
(instead of two nurses) filled the instrument, this is a limitation of the study because the 
developers of the QUALIDEM advice to use the answers reached by consensus of two 
nurses. In the present study only the 18 questions suitable for very severe dementia 
(GDS 7) were used, because these questions are reliable for use in patients with mild 
dementia as well as those with very severe dementia. 18, 32, 55 A short instrument that 
can be filled out by one person would be more feasible. 20, 56 For future studies and 
implementation in LTCFs, we recommend to use the shorter version (18 items) of the 
QUALIDEM that is applicable for all levels of dementia severity. Such an easy-to-use 
instrument would stimulate use in clinical practice and research on QOL in persons in 
LTCFs, including those with very severe dementia. In the present study, almost 30% 
of the participants had very severe dementia. These advantages should however be 
evaluated against a less in depth evaluation of QOL in less advanced dementia patients. 
Although this study was embedded in a cluster randomized controlled trial with 
possible selection bias, almost all patients met the inclusion criteria and about 
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85% agreed to participate. The average age and the proportion of males/females 
are comparable to other studies performed in LTCF. 2, 18 Moreover, the QUALIDEM 
scores were also similar to those in other studies on persons with dementia. 18, 57, 58  
Family members often rate the QOL of their relative lower compared to self-reported 
ratings.59, 60 The differences in the rating of QOL between self-report and proxy report 
generally depend on variables such as depressive symptoms and severity of dementia 
and should be recognized. 55, 61-64 The QUALIDEM was developed to measure QOL in 
persons with dementia; however, observational instruments always have the possibility 
of observer-bias. 65 The QUALIDEM was the last instrument filled by the nurse, and recall 
of earlier items could have influenced the answers. Finally, because we used several 
outcomes in different domains with several potential determinants we acknowledge 
that multiple testing may have led to some results being the result of chance. 

It is difficult to study QOL in people with a progressive disease that is characterized 
by loss of various cognitive functions. Many studies in persons with dementia have 
resulted in more knowledge on different aspects of QOL and the various factors that 
can help to improve or maintain QOL. This study shows that it is possible to detect 
which persons with dementia are at risk for a lower QOL across different QOL domains; 
therefore, it seems possible to target interventions to improve QOL. Interventions 
such as group cognitive stimulation therapy (GCST) 66, integrated emotion-oriented 
care67, emotional adaptation68, improving pain management 23, and research on the 
effect of organization of LTCF 69 and the effect of an outdoor space such as a garden70, 
show promise with regard to the aim of improving QOL in persons with dementia. 
A Cochrane analysis showed a positive effect of exercise on ADL and depression but, 
unfortunately, many of the included studies did not specifically include QOL as a 
primary outcome. 71, 72 Also, because different methods (with different components) 
were used to measure QOL, it is difficult to compare the results of studies on QOL. 

In the present study, the QUALIDEM data are the results of a one-week 
observation period in the life of a person with dementia. The next step is to 
repeat the measurements and test whether the QOL changes over time with 
the progression of the disease. Another possibility is to examine the individual 
characteristics of persons with dementia that are related to QOL and follow the 
effects of interventions on the different domains of QOL. 73 The different domains 
that are relevant in QOL may respond differently to various interventions. 

 
Conclusion
QOL in dementia is independently associated with age, ADL, dementia severity, 
pain, psychiatric disorders, pulmonary diseases and neuropsychiatric symptoms. 
It is possible to detect persons with dementia at risk for a lower QOL. 
This information is important to develop personalized interventions 
to improve QOL in persons with dementia in LTCFs.
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  n %
Demographic variables
Female 207 71.9
Mean age years (SD) 83.8 (7.1)
Median length of stay in months (IQR) 22.4 (11-40)
Marital status
Married/Partner 87 30.2
No partner 201 69.8
Functional variables
Katz range 6-24 median (IQR) 18 (14-22)
CPS Level 0 intact to level 4 Moderate severe 
impairment 138 47.9

CPS Level 5+ 6 severe and very severe 
impairment 150 52.1

Disease specific measurements
Dementia severity
Reisberg GDS 5 and 6 208 72
Reisberg GDS 7 80 28
Comorbidity (>1)
Endocrinea 78 27.1
Vision impairmentb 53 18.4
Heart/cardiovascular diseasec 152 52.8
Psychiatric/Moodd 44 15.3
Lung diseasee 30 10.4
Diseases of musculoskeletal systemf 75 26.0
Neurological diseasesg 71 24.7
Otherh 42 14.6
Infection in last 7 daysi 18 6.3

Pain; PACSLAC-D range 0-24, median (IQR) 3 (1-7)
Behaviour; NPI range 0-144, median (IQR) 12 (4-23)

Table 1 Characteristics of the study population N=288

SD=Standard deviation, IQR=Inter Quartile range, 
CPS=Cognitive Performance Scale, Reisberg 
GDS=Reisberg Global Detoriation Scale, 
PACSLAC-D=Pain Assessment Checklist for Seniors with 
Limited Ability to Communicate-Dementia, 
NPI=Neuropsychiatric Inventory
a=Diabetes Mellitus, hypothyroidism and/or 
hyperthyroidism
b=Cataract, diabetic retinopathy, glaucoma, and/or 
macular degeneration
c=Arteriosclerotic disease, heart rhythm disorders, heart 
failure, hypertension, hypotension, peripheral vascular 
disease, other

d=Anxiety disorder, depression, manic depression, 
schizophrenia
e=Asthma, Emphysema/COPD
f=Rheumatic diseases, hip fracture, amputation, 
osteoporosis, pathologic bone fracture
g=Aphasia, cerebral palsy, stroke, hemiplegia/hemipa-
resis, paraplegia, multiple sclerosis, Parkinson disease, 
seizures, passagere cerebral ischemia, traumatic brain 
injury, quadriplegia
h=Allergies, anemia, cancer, renal failure
i=Pneumonia, respiratory tract infection, urinary tract 
infection; last 30 days
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Care relationship Positive affect Negative                                                           affect Restless tense behaviour Social relations Social isolation

  OR 95% CI p OR 95% CI p OR 95% CI p OR 95% CI p OR 95% CI p OR 95% CI p

Demographic variables

Age (years) 1.01 0.98-1.04 0.62 1.01 0.98-1.05 0.39 1.03 0.99-1.06 0.17 1.02 0.99-1.06 0.17 1.03 0.99-1.06 0.13 0.98 0.95-1.01 0.18

Gender (female) 1.53 0.89-2.64 0.12 0.74 0.44-1.23 0.24 1.09 0.62-1.90 0.77 1.79 1.03-3.11 0.04 1.35 0.80-2.28 0.26 1.48 0.86-2.53 0.15

Marital status (single) 1.25 0.74-2.10 0.41 1.03 0.62-1.70 0.92 1.61 0.91-2.85 0.10 1.79 1.05-3.06 0.03 1.22 0.73-2.03 0.44 0.98 0.59-1.64 0.95

Length of stay (months) 1.00 0.99-1.01 0.61 1.00 0.99-1.00 0.40 1.00 1.00-1.01 0.33 0.99 0.99-1.01 0.85 0.98 0.97-0.99 <0.01 1.00 0.98-1.01 0.26

Functional variables

Katz (continue) 1.01 0.96-1.06 0.73 0.88 0.83-0.92 <0.01 0.97 0.93-1.02 0.21 1.02 0.98-1.07 0.37 0.82 0.78-0.87 <0.01 1.03 0.98-1.08 0.24

CPS (level 5/6) 1.07 0.67-1.72 0.78 0.44 0.28-0.71 <0.01 1.11 0.68-1.84 0.67 0.85 0.53-1.36 0.49 0.31 0.19-0.51 <0.01 1.07 0.67-1.71 0.79

Disease specific measurements

Reisberg GDS (7) 1.49 0.89-2.52 0.13 0.42 0.25-0.72 <0.01 0.80 0.45-1.41 0.44 1.39 0.83-2.35 0.22 0.17 0.09-0.33 <0.01 2.20 1.3-3.71 <0.01

Comorbidity 

Endocrine diseasesa 1.28 0.76-2.17 0.36 1.32 0.78-2.22 0.30 0.84 0.47-1.49 0.55 1.28 0.76-2.17 0.36 1.43 0.85-2.41 0.18 1.23 0.73-2.08 0.44

Visual impairmentsb 1.24 0.68-2.26 0.49 1.18 0.65-2.14 0.59 0.77 0.39-1.50 0.44 1.36 0.74-2.48 0.32 1.49 0.82-2.70 0.19 0.89 0.48-1.65 0.72

Cardiovascular diseasesc 0.68 0.42-1.09 0.11 1.38 0.86-2.19 0.18 1.07 0.65-1.77 0.79 1.22 0.76-1.96 0.42 1.57 0.98-2.50 0.06 0.81 0.50-1.29 0.37

Psychiatric disordersd 0.87 0.45-1.67 0.67 0.46 0.23-0.91 0.03 0.93 0.46-1.87 0.83 0.87 0.45-1.69 0.67 0.83 0.43-1.59 0.57 0.94 0.49-1.81 0.85

Pulmonary diseasese 0.75 0.34-1.67 0.49 0.96 0.45-2.05 0.92 0.14 0.03-0.60 <0.01 1.04 0.48-2.24 0.93 0.58 0.26-1.30 0.19 0.86 0.39-1.88 0.70

Diseases of musculoskeletal 
systemf 0.90 0.52-1.54 0.70 0.95 0.56-1.61 0.86 0.91 0.51-1.61 0.73 1.21 0.71-2.07 0.48 1.38 0.81-2.33 0.24 0.86 0.50-1.48 0.59

Neurological diseasesg 1.38 0.80-2.37 0.25 1.27 0.74-2.18 0.38 1.19 0.68-2.11 0.54 1.61 0.93-2.76 0.09 0.81 0.47-1.39 0.44 1.33 0.77-2.28 0.31

Otherh 1.34 0.69-2.58 0.39 1.00 0.52-1.93 0.99 0.57 0.26-1.24 0.16 1.50 0.77-2.89 0.23 1.02 0.53-1.97 0.95 0.81 0.41-1.60 0.55

Infection in last 7 daysi 1.26 0.48-3.29 0.64 1.11 0.43-2.88 0.83 0.85 0.29-2.47 0.77 0.76 0.28-2.09 0.60 0.77 0.29-2.05 0.60 0.74 0.27-2.03 0.56

PACSLAC-D (continuous) 0.82 0.76-0.89 <0.01 0.87 0.82-0.93 <0.01 0.87 0.81-0.94 <0.01 0.90 0.84-0.96 <0.01 0.88 0.83-0.94 <0.01 0.88 0.82-0.94 <0.01

NPI total score (continuous) 0.92 0.89-0.94 <0.01 0.93 0.91-0.95 <0.01 0.96 0.94-0.98 <0.01 0.93 0.90-0.96 <0.01 0.97 0.95-0.98 <0.01 0.93 0.91-0.96 <0.01

Table 2 Univariate logistic regression for each variable and domains of QUALIDEM

CPS=Cognitive Performance Scale
Reisberg GDS=Reisberg Global Detoriation Scale
Pacslac-D=Pain Assessment Checklist for Seniors with Limited Ability to Communicate-Dementia
NPI=Neuropsychiatric Inventory
a=Diabetes Mellitus, hypothyroidism and/or hyperthyroidism
b=Cataract, diabetic retinopathy, glaucoma, and/or macular degeneration
c=Arteriosclerotic disease, heart rhythm disorders, heart failure, hypertension, hypotension, peripheral vascular 
disease, other
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Care relationship Positive affect Negative                                                           affect Restless tense behaviour Social relations Social isolation

  OR 95% CI p OR 95% CI p OR 95% CI p OR 95% CI p OR 95% CI p OR 95% CI p

Demographic variables

Age (years) 1.01 0.98-1.04 0.62 1.01 0.98-1.05 0.39 1.03 0.99-1.06 0.17 1.02 0.99-1.06 0.17 1.03 0.99-1.06 0.13 0.98 0.95-1.01 0.18

Gender (female) 1.53 0.89-2.64 0.12 0.74 0.44-1.23 0.24 1.09 0.62-1.90 0.77 1.79 1.03-3.11 0.04 1.35 0.80-2.28 0.26 1.48 0.86-2.53 0.15

Marital status (single) 1.25 0.74-2.10 0.41 1.03 0.62-1.70 0.92 1.61 0.91-2.85 0.10 1.79 1.05-3.06 0.03 1.22 0.73-2.03 0.44 0.98 0.59-1.64 0.95

Length of stay (months) 1.00 0.99-1.01 0.61 1.00 0.99-1.00 0.40 1.00 1.00-1.01 0.33 0.99 0.99-1.01 0.85 0.98 0.97-0.99 <0.01 1.00 0.98-1.01 0.26

Functional variables

Katz (continue) 1.01 0.96-1.06 0.73 0.88 0.83-0.92 <0.01 0.97 0.93-1.02 0.21 1.02 0.98-1.07 0.37 0.82 0.78-0.87 <0.01 1.03 0.98-1.08 0.24

CPS (level 5/6) 1.07 0.67-1.72 0.78 0.44 0.28-0.71 <0.01 1.11 0.68-1.84 0.67 0.85 0.53-1.36 0.49 0.31 0.19-0.51 <0.01 1.07 0.67-1.71 0.79

Disease specific measurements

Reisberg GDS (7) 1.49 0.89-2.52 0.13 0.42 0.25-0.72 <0.01 0.80 0.45-1.41 0.44 1.39 0.83-2.35 0.22 0.17 0.09-0.33 <0.01 2.20 1.3-3.71 <0.01

Comorbidity 

Endocrine diseasesa 1.28 0.76-2.17 0.36 1.32 0.78-2.22 0.30 0.84 0.47-1.49 0.55 1.28 0.76-2.17 0.36 1.43 0.85-2.41 0.18 1.23 0.73-2.08 0.44

Visual impairmentsb 1.24 0.68-2.26 0.49 1.18 0.65-2.14 0.59 0.77 0.39-1.50 0.44 1.36 0.74-2.48 0.32 1.49 0.82-2.70 0.19 0.89 0.48-1.65 0.72

Cardiovascular diseasesc 0.68 0.42-1.09 0.11 1.38 0.86-2.19 0.18 1.07 0.65-1.77 0.79 1.22 0.76-1.96 0.42 1.57 0.98-2.50 0.06 0.81 0.50-1.29 0.37

Psychiatric disordersd 0.87 0.45-1.67 0.67 0.46 0.23-0.91 0.03 0.93 0.46-1.87 0.83 0.87 0.45-1.69 0.67 0.83 0.43-1.59 0.57 0.94 0.49-1.81 0.85

Pulmonary diseasese 0.75 0.34-1.67 0.49 0.96 0.45-2.05 0.92 0.14 0.03-0.60 <0.01 1.04 0.48-2.24 0.93 0.58 0.26-1.30 0.19 0.86 0.39-1.88 0.70

Diseases of musculoskeletal 
systemf 0.90 0.52-1.54 0.70 0.95 0.56-1.61 0.86 0.91 0.51-1.61 0.73 1.21 0.71-2.07 0.48 1.38 0.81-2.33 0.24 0.86 0.50-1.48 0.59

Neurological diseasesg 1.38 0.80-2.37 0.25 1.27 0.74-2.18 0.38 1.19 0.68-2.11 0.54 1.61 0.93-2.76 0.09 0.81 0.47-1.39 0.44 1.33 0.77-2.28 0.31

Otherh 1.34 0.69-2.58 0.39 1.00 0.52-1.93 0.99 0.57 0.26-1.24 0.16 1.50 0.77-2.89 0.23 1.02 0.53-1.97 0.95 0.81 0.41-1.60 0.55

Infection in last 7 daysi 1.26 0.48-3.29 0.64 1.11 0.43-2.88 0.83 0.85 0.29-2.47 0.77 0.76 0.28-2.09 0.60 0.77 0.29-2.05 0.60 0.74 0.27-2.03 0.56

PACSLAC-D (continuous) 0.82 0.76-0.89 <0.01 0.87 0.82-0.93 <0.01 0.87 0.81-0.94 <0.01 0.90 0.84-0.96 <0.01 0.88 0.83-0.94 <0.01 0.88 0.82-0.94 <0.01

NPI total score (continuous) 0.92 0.89-0.94 <0.01 0.93 0.91-0.95 <0.01 0.96 0.94-0.98 <0.01 0.93 0.90-0.96 <0.01 0.97 0.95-0.98 <0.01 0.93 0.91-0.96 <0.01
d=Anxiety disorder, depression, manic depression, schizophrenia
e=Asthma, Emphysema/COPD
f=Rheumatic diseases, hip fracture, amputation, osteoporosis, pathologic bone fracture
g=Aphasia, cerebral palsy, stroke, hemiplegia/hemiparesis, paraplegia, multiple sclerosis, Parkinson disease, 
seizures, passagere cerebral ischemia, traumatic brain injury, quadriplegia
h=Allergies, anemia, cancer, renal failure
i=Pneumonia, respiratory tract infection, urinary tract infection; last 30 days
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  Care relationship Positive affect Negative affect Restless tense 
behaviour Social relations Social isolation 

  OR 95% CI p OR 95% CI p OR 95% CI p OR 95% CI p OR 95% CI p OR 95% CI p

Age (years) 0.98 0.94-1.02 0.24 0.98 0.94-1.02 0.38 1.00 0.96-1.05 0.89 0.99 0.95-1.03 0.63 1.00 0.96-1.04 0.96 0.95 0.91-0.99 <0.01

Gender 
(female) 1.52 0.82-2.82 0.18 0.73 0.39-1.37 0.32 0.79 0.42-1.49 0.46 1.64 0.87-3.10 0.13 1.65 0.88-3.12 0.12 1.58 0.86-2.91 0.14

Marital status 
(single)

            1.70 0.88-3.30 0.11 1.64 0.87-3.09 0.13            

Length of stay 
(months)

                        0.99 0.98-1.00 0.12      

Katz 
(continuous)       0.89 0.83-0.95 <0.01             0.87 0.81-0.93 <0.01      

CPS (level 5/6)       1.01 0.51-2.01 0.98             1.12 0.58-2.19 0.73      

Reisberg GDS 
(7)

      0.58 0.27-1.23 0.15             0.28 0.12-0.62 <0.01 2.10 1.17-3.78 0.01

Cardiovascular 
diseases                         1.40 0.80-2.45 0.24      

Psychiatric 
disorders       0.39 0.17-0.87 0.02                        

Pulmonary 
diseases             0.14 0.03-0.61 <0.01                  

Neurological 
diseases                   1.59 0.87-2.90 0.13            

PACSLAC-D 
(continuous) 0.92 0.84-1.00 0.05 1.02 0.94-1.10 0.69 0.92 0.85-1.00 0.05 1.00 0.93-1.08 0.92 0.97 0.89-1.05 0.40 0.96 0.89-1.04 0.31

NPI 
(continuous) 0.93 0.90-0.96 <0.01 0.93 0.90-0.95 <0.01 0.97 0.95-1.00 0.04 0.93 0.90-0.96 <0.01 0.97 0.94-0.99 0.01 0.93 0.91-0.96 <0.01

Table 3 Multivariate logistic regression for each variable and domains of QUALIDEM 

OR=Odds ratio, CI=confidence interval, CPS= Cognitive Performance Scale, Reisberg GDS=Reisberg Global 
Deterioration Scale, PACSLAC-D=Pain Assessment Checklist for Seniors with Limited Ability to Communicate in 
Dutch, NPI-NH=Neuropsychiatric Inventory -Nursing Home Version
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  Care relationship Positive affect Negative affect Restless tense 
behaviour Social relations Social isolation 

  OR 95% CI p OR 95% CI p OR 95% CI p OR 95% CI p OR 95% CI p OR 95% CI p

Age (years) 0.98 0.94-1.02 0.24 0.98 0.94-1.02 0.38 1.00 0.96-1.05 0.89 0.99 0.95-1.03 0.63 1.00 0.96-1.04 0.96 0.95 0.91-0.99 <0.01

Gender 
(female) 1.52 0.82-2.82 0.18 0.73 0.39-1.37 0.32 0.79 0.42-1.49 0.46 1.64 0.87-3.10 0.13 1.65 0.88-3.12 0.12 1.58 0.86-2.91 0.14

Marital status 
(single)

            1.70 0.88-3.30 0.11 1.64 0.87-3.09 0.13            

Length of stay 
(months)

                        0.99 0.98-1.00 0.12      

Katz 
(continuous)       0.89 0.83-0.95 <0.01             0.87 0.81-0.93 <0.01      

CPS (level 5/6)       1.01 0.51-2.01 0.98             1.12 0.58-2.19 0.73      

Reisberg GDS 
(7)

      0.58 0.27-1.23 0.15             0.28 0.12-0.62 <0.01 2.10 1.17-3.78 0.01

Cardiovascular 
diseases                         1.40 0.80-2.45 0.24      

Psychiatric 
disorders       0.39 0.17-0.87 0.02                        

Pulmonary 
diseases             0.14 0.03-0.61 <0.01                  

Neurological 
diseases                   1.59 0.87-2.90 0.13            

PACSLAC-D 
(continuous) 0.92 0.84-1.00 0.05 1.02 0.94-1.10 0.69 0.92 0.85-1.00 0.05 1.00 0.93-1.08 0.92 0.97 0.89-1.05 0.40 0.96 0.89-1.04 0.31

NPI 
(continuous) 0.93 0.90-0.96 <0.01 0.93 0.90-0.95 <0.01 0.97 0.95-1.00 0.04 0.93 0.90-0.96 <0.01 0.97 0.94-0.99 0.01 0.93 0.91-0.96 <0.01

Table 3 Multivariate logistic regression for each variable and domains of QUALIDEM 
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