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Abstract.
Background: Advanced stages of dementia are characterized by severe cognitive and physical impairment. It has not yet
been investigated whether persons with young onset dementia (YOD) and late onset dementia (LOD) differ in advanced
disease stages.
Objectives: To compare quality of life (QoL) between persons with advanced YOD and LOD; to explore the determinants
of QoL; to investigate whether YOD and LOD differ with regard to symptoms and care.
Methods: The study was performed in the context of EPYLOGE (IssuEs in Palliative care for persons in advanced and
terminal stages of YOD and LOD in Germany). Persons with advanced dementia (PWAD) were assessed and caregivers were
interviewed. QoL was measured with the proxy rating Quality of Life in Late Stage Dementia (QUALID) scale.
Results: 93 persons with YOD and 98 with LOD were included. No significant differences in QoL were detected. Determinants
of QoL were similar in YOD and LOD. Behavioral and psychological symptoms of dementia (BPSD), suffering and other
distressing symptoms were associated with a lower QoL. In YOD but not in LOD antipsychotic treatment was associated
with low QoL. The group of persons who were younger than 65 years at the time of the study visit experienced significantly
more distressing symptoms than older PWAD.
Conclusion: Overall, persons with advanced YOD do not appear to be disadvantaged compared to old and oldest PWAD.
Special attention, however, must be paid to the group of the very young persons who seem to be particularly vulnerable.
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INTRODUCTION

Dementias are life-limiting diseases for which a
curative treatment does not exist [1, 2]. Advanced
dementia stages are characterized by severe cogni-
tive, physical, and functional impairment so that most
persons with advanced dementia (PWAD) need 24-
hour care [3]. Often PWAD present with neuropsychi-
atric symptoms, e.g., apathy, depression, or irritabil-
ity, and sleep disturbances [4]. Dementia-associated
medical complications include swallowing disorders,
aspiration pneumonia, infections, and dehydration
[5]. It is controversial when the palliative phase starts
during the disease trajectory. But without any doubt
PWAD are subject of palliative care when the aim
of treatment is not stabilization of cognitive functio-
ning and life prolongation any more, but provision
of maximal comfort in order to maximize quality of
life [6]. When picturing PWAD in need of pallia-
tive care, inevitably old and very old persons appear
in front of the inner eye. However, there is a small
group of patients with an early disease onset that is
still relatively young in advanced dementia stages.
Young onset dementia (YOD) (sometimes referred
to as early onset dementia or presenile dementia) is
usually defined as dementia with an onset of symp-
toms before an age of 65 years. The prevalence of
YOD ranges between 0 to 700 per 100,000 habitants
in groups of 25–64 years old with an increasing inci-
dence with age. Similar to late onset dementia (LOD),
Alzheimer’s disease (AD) is the major etiology of
YOD, followed by vascular dementia and frontotem-
poral dementia (FTD) [7]. The proportion of FTD is
higher in YOD (up to one fourth of cases) than in
LOD (about 5% of cases) [7, 8].

A variety of studies has shown that there are sig-
nificant differences between YOD and LOD in early
disease stages. These differences are not only
explained by the younger age of persons with YOD
with the subsequent social and socio-economic impli-
cations. YOD and LOD also differ with regard to
dementia etiology, symptoms, therapy, caregiver bur-
den, and many more [9–15]. However, less attention
has been paid to potential differences between YOD
and LOD in advanced disease stages. It is unclear
whether persons with advanced YOD and LOD differ
regarding functional and cognitive impairment, neu-
ropsychiatric and somatic symptoms, or psychotropic
drug therapy, wellbeing, and quality of life (QoL).
The World Health Organization (WHO) has defined
QoL as the individuals’ perception of their posi-
tion in life in the context of the culture and value

systems in which they live and in relation to their
goals, expectations, standards, and concerns. It is
affected by physical, psychological, and social well-
being [16]. QoL has been recognized as an important
measure of general wellbeing in dementia [17]. How-
ever, QoL measurement in advanced disease stages is
problematic since severe cognitive impairment and
communication problems hinder reliable self-reports
[18]. This might be the reason why only very few
studies have investigated QoL in persons with severe
dementia using proxy ratings [19, 20]. One study
has shown that (within the group of mostly LOD-
patients) younger age of the PWAD was correlated
with decreased QoL [21]. QoL in advanced YOD
has, to the best of our knowledge, so far only been
examined in one single study [22]. This is surprising
since knowledge about potential differences between
YOD and LOD is necessary in order to address spe-
cial needs of persons with advanced YOD in a setting
that is usually designed for LOD and in order to define
strategies with the aim to improve QoL.

Therefore, the main aims of our study were to
compare QoL between persons with advanced YOD
and LOD and to explore the determinants of QoL.
As described above, one study has already shown
that younger age of the PWAD was correlated with
decreased quality of life [21]. Furthermore, our clin-
ical experience was that particularly relatives of
PWAD with young onset seemed to seek help. There-
fore, our study departed from the hypothesis that QoL
is lower in persons with advanced YOD than LOD. In
addition, it was investigated whether advanced YOD
and LOD differ with regard to symptoms and care.

METHODS

This analysis was performed within the prospec-
tive clinical study EPYLOGE (IssuEs in Palliative
care for people in advanced and terminal stages of
Young-onset and Late-Onset dementia in Germany).
The study design of EPYLOGE (ClinicalTrials.gov
(NCT03364179)) has already been published [23].
In brief, in the project described below, persons with
YOD and LOD in advanced dementia stages, who
were cared for at home or in long-term care (LTC)
facilities, were prospectively assessed. A standard-
ized interview of the family caregiver was conducted.
Additional information was gathered from medical
and care files.

The clinical study was approved prior recruitment
of participants by the Ethics Committee of the School
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of Medicine of the Technical University of Munich
(18. Aug. 2017; No. 281/17 S). For more details
about ethical considerations, data management, qual-
ity assurance, and data protection, see [23].

Participants

Dyads of persons with advanced YOD or LOD,
who were cared for at home or in LTC, and their
family caregivers were recruited. Stratification was
used, aiming at the inclusion of 50% YOD and 50%
LOD. Inclusion criteria were: 1) “Advanced demen-
tia”, defined as Clinical Dementia Rating (CDR, [24])
global score 2 or 3; 2) An adult family caregiver who
was willing to participate; 3) Written informed con-
sent from the family caregiver and the patient’s legal
representative. PWAD were identified from previous
patients of the Center of Cognitive Disorders at the
University Hospital of the Technical University of
Munich who had been diagnosed with dementia since
2005.

Assessments

PWAD were visited by a neurologist with psychi-
atric and palliative expertise (JH and CR) at their
place of living, be it at home or in LTC. A detailed
examination of the PWAD was performed, a stan-
dardized interview of the family caregiver was con-
ducted, and all available medical and care records
were studied. Demographic data were collected. So-
matic, neurologic, cognitive, and psychiatric symp-
toms were assessed. Severity of dementia, quality of
life, wellbeing/ suffering, psychotropic drug ther-
apy, and non-drug treatments were documented. The
assessment tools are summarized in Table 1. To asses
QoL, the German version of the Quality of Life in
Late Stage Dementia (QUALID) [25] was chosen.
The QUALID is a proxy rating of QoL in persons
with severe dementia that is composed of 11 items
(smiles, appears sad, cries, has a facial expression of
discomfort, appears physically uncomfortable, com-
plaints, groans or screams, is irritable or aggressive,
enjoys eating, touching or being touched, interacting

Table 1
Tests, interviews, and questionnaires (alphabetic order) used for study purposes

Name Reference Period of observation; Interpretation
type of survey

Barthel Index - activities [43] At the visit; 10 subitems. Total score 0–100.
of daily living Caregiver interview The higher the better
Clinical Dementia [24] At the visit; Global score 0–3.
Rating Scale (CDR) Medical opinion based Score 2: moderate dementia;

on PWAD assessment and Score 3: severe dementia
caregiver interview Sum of boxes: 0 – 18.

The higher the more severe.
End-of-Life in Dementia [44] Last 90 days; 9 subitems. Total score 0–45.
Scale: Symptom Caregiver interview The higher the better
Management (EOLD-SM) symptom control
Global Deterioration [45] At the visit; Score 1 to 7.
Scale (GDS) Medical opinion based score 5: moderately severe;

on PWAD assessment and score 6: severe;
caregiver interview score 7: very severe

cognitive decline
Mini-Mental State [46] At the visit; Total score 0–30.
Examination (MMSE) Cognitive test The higher the less

cognitive impairment
Mini-Suffering State [47] At the visit; 10 subitems. Total score 0–10.
Examination (MSSE) Medical opinion based The higher the

on PWAD assessment more suffering
and caregiver interview

Neuropsychiatric [48] Last four weeks; 12 subitems. Total score 0–144.
Inventory (NPI) Caregiver interview The higher the more

neuropsychiatric symptoms
Pain Assessment in [49] At the visit; 5 subitems. Total score 0–10.
Dementia (PAINAD) 5-mine observation The higher the more pain

by study physician
Quality of Life in Late [25] Last week; 11 subitems. Total score 11–55.
Stage Dementia (QUALID) Caregiver interview The higher the lower

quality of life.
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or being with others, appears emotionally calm and
comfortable), rating from one to five, with lower
scores representing better QoL. The observation pe-
riod is the last seven days before the assessment.

Primary outcome and sample size calculation

According to the hypothesis that in advanced dem-
entia persons with YOD have a lower QoL than per-
sons with LOD, the total score of the QUALID was
chosen as the primary endpoint. Before recruitment
sample size calculation for the comparison of persons
with YOD and LOD was performed using the primary
endpoint QUALID total score. Sample size calcula-
tion is described in [23]. At least 86 PWAD per age
group were required for the assessments, comprising
a total of 172 PWAD.

Statistical methods

SPSS Statistics 25.0 for Windows (Armonk, New
York, USA) was used for analyses.

For the QUALID as primary endpoint missing
data were imputed. Single missing QUALID values
were replaced using the mean observed value for the
respective question.

Continuous data were compared between two
groups by Student’s t-test or by Mann-Whitney U
test, depending on the distribution of variables. Cat-
egorical variables were compared by χ2 tests or
Fisher exact test. We chose an exploratory approach
without Bonferroni correction for multiple testing.
For correlation analyses Spearman’s rank correlation
coefficient was used. Multiple linear regression anal-
ysis was performed in order to adjust for potentially
confounding variables (gender, marital status, place
of living, dementia etiology, and dementia severity as
measured with CDR sum of boxes). The independent
variables in parantheses were selected based on exist-
ing evidence on, e.g., [26], and clinical experience
about determinants of QOL in dementia. The assump-
tions of linear regression (noncollinearity, linearity,
homoscedasticity, normality and independence) were
confirmed before regression analysis.

RESULTS

Recruitment

PWAD were included who had been diagnosed
with dementia since 2005 at the Center for Cogni-
tive Disorders at the Department of Psychiatry and

Psychotherapy at Technical University of Munich.
Diagnoses had been made according to the respec-
tive diagnostic criteria for Alzheimer’s disease (acc-
ording to ICD-10 [27]), frontotemporal dementia
(according to Lund-Manchester Criteria, 1994 [28];
Rascovsky-Criteria, 2011 [29]; and Gorno-Tempini-
Criteria, 2011 [30]), Lewy Body Disease (according
to McKeith-Criteria, 2005 [31]), vascular dementia
(according to NINDS-ARIEN criteria [32], and Cre-
utzfeldt-Jacob disease (according to Zerr-Criteria,
2009 [33]), that were valid at the time of the examina-
tion. 827 family caregivers of patients were phoned.
619 patients had already died or were not eligible
for recruitment because they did not meet the inclu-
sion criteria since they were only mildly impaired,
according to a rough estimation of dementia severity
by a telephone CDR interview of the family caregiver.
Seventeen family caregivers refused to participate.
Finally, between September 2017 and November
2019 191 PWAD and their family caregivers were
recruited for the study. All but seven PWAD lived in
Bavaria. 93 (49%) were persons with YOD and 98
(51%) were persons with LOD. Severity of dementia
was moderate (CDR global score = 2) in seven cases
(4%) and severe (CDR global score = 3) in 184 cases
(96%). Demographics and details to dementia etiol-
ogy, place of living, caregiver, dementia severity, and
cognitive impairment are shown in Table 2.

Functional impairment

The majority of PWAD was significantly impaired
in the basal activities of daily life, measured with
the Barthel Index. The mean total score was 26.99 ±
23.697 (min: 0, max: 85). YOD and LOD did not
differ significantly in the total score (p = 0.196). Sig-
nificant differences were identified in Barthel Index
subitems “mobility” (YOD: 8.60 ± 6.969; LOD:
5.97 ± 6.722; p = 0.008) and “stair climbing” (YOD:
3.66 ± 3.980; LOD: 2.24 ± 3.526; p = 0.008). In all
other activities of daily life (feeding, bathing, groo-
ming, dressing, bowel control, bladder control, toilet-
ing, chair transfer) no differences between YOD and
LOD were found.

Behavioral and psychological symptoms of
dementia

Behavioral and psychological symptoms of
dementia (BPSD) were evaluated with the Neuropsy-
chiatric Inventory (NPI). The mean total NPI score
was 24.59 ± 17.017. There were large individual dif-
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Table 2
Demographic data, dementia etiology, place of living, caregiver, dementia severity, level of care, and cognitive impairment. Mean ± standard

deviation (minimum – maximum)

Total sample YOD LOD YOD versus LOD
N = 191 N = 93; 48.7% N = 98; 51.3% p

PWAD age 74.13 ± 11.134 65.39 ± 7.955 82.42 ± 6.333 <0.001∗

(40 – 101) (40 – 82) (70 – 101)
Sex Female: 55% Female: 49.5% Female: 61.2% 0.102

Male: 45% Male: 50.5% Male: 38.8%
Marital status Married/in Married/in Married/in 0.000∗

partnership: 68.1% partnership: 83.9% partnership: 53.1%
Single: 31.9% Single: 16.1% Single: 46.9%

Place of living At home: 46.1% At home: 47.3% At home: 44.9% 0.738

LTC§: 53.9% LTC: 52.7% LTC: 55.1%
Dementia AD: 64.9% AD: 58.1% AD: 71.4% 0.002∗

etiology FTD: 24.1% FTD: 35.5% FTD: 13.3%
Other: 10.9% Other: 6.5% Other: 15.3%

If home care: Spouse/partner: Spouse/partner: Spouse/partner: <0.001∗

family caregiver 62.3% 76.6% 46.0%
Child: 28.8% Child: 7.6% Child: 49.0%
Mother: 1.6% Mother: 3.2% Mother: 0.0%
Other: 6.8% Other: 8.6% Other: 5.1%

GDS total 6.59 ± 0.503 6.61 ± 0.511 6.57 ± 0.497 0.504
score (5–7) (5–7) (6–7)
Formal level (N = 190) (N = 92) (N = 98) 0.078
of care 4.28 ± 0.721 4.37 ± 0.707 4.19 ± 0.727
(“Pflegegrad“) (2–5) (2–5) (3–5)
MMSE total (N = 173) (N = 88) (N = 85) 0.201
score 1.53 ± 3.081 1.26 ± 2.961 1.81 ± 3.194

(0–14) (0–14) (0–13)

AD, Alzheimer’s disease; FTD, frontotemporal dementia; GDS, Global Deterioration Scale; LTC, Long term care; LOD, late onset dementia;

MMSE, Mini-Mental Status Examination; YOD, young onset dementia. ∗difference between YOD und LOD statistically significant. §LTC
includes nursing homes and externally assisted dementia residential communities.

ferences (min: 0; max: 84 points). The NPI total score
did not differ significantly between YOD and LOD.
Also, no differences were seen in the NPI subitems
delusion, hallucination, aggression, depression, anx-
iety, euphoria, sleep disturbances, and change of
appetite, neither with regard to the prevalence of sym-
ptoms nor to the score (which is the product fre-
quency * severity). However, disinhibition was
significantly more prevalent in YOD (35.4%) than in
LOD (18.9%; p = 0.014) and the frequency * sever-
ity score for disinhibition was significantly higher
in YOD (1.88 ± 3.286) than in LOD (0.79 ± 2.207;
p = 0.007).

Psychotropic drug therapy and pain medication

The proportion of PWAD treated with antipsy-
chotics at the time of the assessment (point pre-
valence, as needed medication was not considered)
was almost 40%. About 35% received antidepres-
sants. Antidementia drugs were prescribed in 27% of
the patients. Seven percent were treated with benzo-
diazepines. Six percent had opioids, 16% non-opioid
pain medication. There were no significant differ-

ences between YOD and LOD with regard to the point
prevalence of psychotropic drugs or pain medication
(Table 3).

Pain, suffering, and end-of-life symptoms

Mean scores of the Mini-Suffering State Exami-
nation (MSSE), of the Pain Assessment in Dementia
(PAINAD), and of the End of Life in Demen-
tia scale–Symptom Management (EOLD-SM) are
shown in Table 4. There were some individuals with
high levels of suffering, pain and end of life symp-
toms. There were no significant differences between
YOD and LOD in the total scores of the respective
scales as displayed in Table 4.

Quality of life

The mean score of the QUALID, that was used
to measure QoL was 21.60 ± 6.390; median 20.7.
QUALID total scores of YOD (21.60 ± 6.390; min:
11; max: 40) and LOD (22.16 ± 6.375; min: 12; max:
44) did not differ significantly (p = 0.153) as shown
in Fig. 1. In two QUALID items (Question A: PWAD
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Table 3
Prevalence of psychotropic drug treatment and pain medication (point prevalence

at the day of the study assessment)

Total YOD LOD YOD versus
sample LOD p

Antipsychotic 39.3% 40.9% 37.8% 0.660
Antidepressant 34.6% 39.8% 29.6% 0.139
Antidementia drug 26.7% 26.9% 26.5% 0.956
Benzodiazepine 7.3% 9.7% 5.1% 0.225
Z-Substances 3.1% 2.2% 4.1% 0.444
Other sedatives and 1.6% 3.2% 0.0% 0.073
sleep medication∗
Opioids 6.3% 6.5% 6.1% 0.925
Non-opioid pain medication 15.7% 14.0% 17.3% 0.523

LOD, late onset dementia; YOD, young onset dementia; Z-Substances, zopiclone and zolpidem. ∗Cannabidiol,
modified-release melatonine.

Table 4
End-of-life symptoms: pain and suffering in YOD and LOD Mean ± standard deviation (Minimum – Maximum)

Total YOD LOD YOD versus
sample LOD p

EOLD-SM (N = 191) (N = 93) (N = 98) 0.973
total score 33.07 ± 7.547 33.15 ± 7.396 32.99 ± 7.725

(10–45) (10–45) (12–45)
PAINAD (N = 190) (N = 93) (N = 97) 0.606
total score 1.49 ± 1.790 1.51 ± 1.730 1.47 ± 1.855

(0–9) (0–7) (0–9)
MSSE (N = 191) (N = 93) (N = 98) 0.340
total score 2.28 ± 1.643 2.16 ± 1.617 2.40 ± 1.667

(0–7) (0–7) (0–7)

PAINAD, Pain Assessment in Dementia; EOLD-SM, End of life in dementia scale: Symptom-Management; LOD,
late onset dementia; MSSE, Mini-Suffering State Examination; YOD, young onset dementia.

Fig. 1. Quality of life in late stage dementia (QUALID) total scores
in YOD and LOD. LOD, late onset dementia; QUALID, Quality
of life in late stage dementia; YOD, young onset dementia.

smiles and Question H; PWAD enjoys eating) LOD-
patients scored higher (reflecting a worse condition)
than YOD-patient (Table 5).

A multiple linear regression analysis showed that
the QUALID total score still did not differ between
YOD and LOD after adjusting for confounding vari-
ables: gender, marital status, place of living, dementia
etiology, CDR sum of boxes (p = 0.409).

Table 5
Quality of life in late stage dementia (QUALID) in YOD and LOD

YOD LOD YOD versus
LOD p

QUALID (N = 93) (N = 97) 0.153
total score 21.02 ± 6.389 22.16 ± 6.375

(11 – 40) (12 – 44)
QUALID (N = 93) (N = 98) 0.025∗
question A: 2.67 ± 1.611 3.17 ± 1.472
PWAD smiles (1 – 5) (1 – 5)
QUALID (N = 93) (N = 98) 0.035∗
question H: 1.72 ± 1.288 2.20 ± 1.573
PWAD enjoys (1 – 5) (1 – 5)
eating

LOD, late onset dementia; PWAD, Person with advanced demen-
tia; QUALID, Quality of life in late stage dementia; YOD, young
onset dementia.

Determinants of quality of life

Regarding sociodemographic characteristics, there
were no differences of the QUALID total score
(Table 6). Gender, marital status, dementia etiology,
and place of living were not associated with QoL
measured with the QUALID, neither in YOD nor
in LOD. However, persons with YOD who were
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Table 6
Comparison of quality of life in late stage dementia (QUALID) total scores in YOD and LOD with regard to sociodemographics and

antipsychotic drug treatment

YOD LOD

N QUALID p Difference in N QUALID p Difference in
mean ± SD means (95% mean ± SD means (95%

confidence interval) confidence interval)

Gender
Women 46 21.446 ± 6.344 0.525 0.85 (–1.79 to 3.49) 59 22.503 ± 6.818 0.499 0.87 (–1.67 to 3.41)
Men 47 20.599 ± 6.473 38 21.635 ± 5.665

Married/
partnership

yes 78 20.756 ± 6.368 0.388 1.62 (–5.46 to 2.21) 51 21.253 ± 6.077 0.142 1.92 (–4.49 to 0.65)
no 15 22.379 ± 6.542 46 23.171 ± 6.609

Dementia
etiology

AD 54 20.724 ± 6.605 0.606 0.74 (–3.62 to 2.12) 69 21.877 ± 6.446 0.606 0.97 (–4.84 to 2.91)
FTD 33 21.471 ± 6.472 13 22.844 ± 6.022

Place of living
Home care 44 21.015 ± 6.981 0.996 0.01 (–2.68 to 2.67) 43 21.794 ± 6.033 0.61 0.66 (–3.23 to 1.91)
Long term care 49 21.021 ± 5.880 54 22.456 ± 6.676

Antipsychotic
treatment

yes 38 23.345 ± 4.764 0.007∗ 3.94 (–6.74 to –1.13) 37 23.103 ± 7.635 0.295 1.52 (–4.40 to 1.36)
no 55 19.410 ± 7.678 60 21.583 ± 5.446

∗statistically significant. AD, Alzheimer’s disease; FTD, frontotemporal dementia; LOD, late onset dementia; QUALID, Quality of life in
late stage dementia; SD, standard deviation; YOD, young onset dementia.

treated with antipsychotics had a significantly worse
QoL than those without antipsychotic treatment
(p = 0.007). In the LOD group no significant asso-
ciation between antipsychotic treatment and quality
of life was observed.

In both age groups, YOD and LOD, the QUALID
total scores correlated weakly with the PAINAD scale
and moderately with NPI, EOLD-SM, and MSSE
(Table 7). QUALID total scores did not correlate sig-
nificantly with age, CDR sum of boxes, MMSE, and
Barthel-Index.

Quality of life: individual differences

The majority, 62.4% of YOD-caregivers and
65.3% of LOD-caregivers, estimated that “The per-
son with advanced dementia appears calm and com-
fortable most time of the day” (QUALID Question
K). On the contrary, 5.4% of YOD-caregivers and
10.2% of LOD-caregivers stated that: “The person
with advanced dementia appears calm and comfort-
able rarely or never.” From Fig. 1, the large individual
differences of the QUALID total scores, ranging from
11 (best possible QoL) to 44 points (poor QoL), are
obvious. Several PWAD were reported to have a very
low QoL with high QUALID scores.

Table 8 gives an overview about neuropsychiatric
symptoms, pain, drug and non-drug therapy, and

Table 7
Correlation between Quality of life in late stage dementia
(QUALID) total scores in YOD and LOD, PWAD age and
measures of dementia severity, cognition, functional abilities, neu-

ropsychiatric and other symptoms

QUALID YOD QUALID LOD

N Spearman’s N Spearman’s
rho rho

Patient age 93 –0.163 97 0.032
CDR sum of boxes 93 0.011 97 0.093
MMSE 88 –0.030 94 –0.122
Barthel-Index 93 0.093 97 –0.068
NPI 93 0.424∗∗ 97 0.464∗∗
EOLD-SM 93 –0.409∗∗ 97 –0.460∗∗
PAINAD 93 0.220∗ 97 0.253∗
MSSE 93 0.574∗∗ 97 0.396∗∗
∗Correlation is significant at the 0.01 level (two-tailed).
∗∗Correlation is significant at the 0.05 level (two-tailed). CDR,
Clinical Dementia Rating scale; EOLD-SM, End of life in demen-
tia: Symptom-Management; LOD, late onset dementia; MMSE,
Mini-Mental State Examination; MSSE, Mini-Suffering State
Examination; NPI, Neuropsychiatric Inventory; PAINAD, Pain
Assessment in Dementia; QUALID, Quality of life in late stage
dementia; YOD, young onset dementia.

(palliative) care of the 18 PWAD with the worst
(defined as >30 points) QUALID total scores. Half
of the PWAD were YOD. 67% were female. 56%
lived in LTC. NPI scores show that symptoms that
required treatment, particularly delusion, hallucina-
tions, aggression, anxiety and pain, obviously did not
response to the treatment provided or were not treated
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PWAD with the worst quality of life, defined as a Quality of Life in Late Stage Dementia (QUALID) total score >30

Age, QUALID NPI NPI NPI NPI NPI NPI NPI NPI NPI NPI NPI NPI NPI PAINAD Psychotropic Non- (Palliative)
Gender, total Delu- Halluci- Agi- Depre- Anx- Eup- Apathy Disin- Irri- Motor Sleep Appetite total total drug drug Care
Dementia, score sion nation tation ssion iety horia hibition tability behanvior dis score score (without therapy∗

Place of turbances prn drugs.
living daily dose)

Female 31 0 0 6 4 0 0 8 8 2 4 0 0 32 0 Fentanyl td 25 �g none Regular
83, LOD every 3 days doctor’s
AD LTC Venlafaxine 75 mg visits
Female 31.42 0 0 3 4 2 0 8 0 3 8 0 0 28 1 Melperone 75 mg none Regular doctor’s
70, YOD Mirtazapine 30 mg visits; palliative
AD LTC Valproate 600 mg care nurse

Risperidone 1.5 mg
Female 31.49 na na 12 12 12 0 12 0 0 0 4 na 52 7 Ciatyl 15 mg none Regular
58, YOD Novaminsulfone 1 g doctor’s visits;
AD LTC Tilidine/Naloxone SAPV prn

400/32 mg
Female 32 6 2 6 6 6 0 0 6 6 4 6 12 60 1 Sertralin 100 mg none Regular
59, YOD Quetiapin 200 mg doctor’s
AD LTC Quetiapin ret. 150 mg visits

Brivaracetam 100 mg
Female 32 na na 0 4 0 0 12 4 0 4 0 12 36 0 none none Regular
90, LOD doctor’s
VaD LTC visits
Female 33 0 0 3 2 0 4 8 0 4 0 6 0 27 1 Lorazepam 1 mg none Regular
88, LOD Risperidone 1 mg doctor’s
AD LTC visits
Female 33 0 0 0 4 0 0 12 0 0 0 0 12 28 1 none none Regular doctor’s
98, LOD visits; dementia
VaD LTC companion
Male 33 na 0 12 na 12 0 12 3 12 8 12 0 71 2 Aripiprazole 7.5 mg none Regular doctor’s
90, LOD Pipamperone 40 mg visits; palliative
AD HC Valproate 600 mg care nurse
Male 34 12 4 12 4 3 9 0 12 12 12 4 0 84 4 Mirtazapine 7.5 mg none Regular
73, YOD doctor’s
FTD HC visits
Female 35 0 0 9 12 3 0 12 2 4 2 12 0 56 6 Memantine 30 mg none Regular doctor’s
87, LOD Risperidone 1 mg visits; ambulatory
AD HC Promethazine 12.5 mg nursing service
Male 36 0 0 0 0 2 0 8 4 8 0 0 22 4 Risperidone 7 mg none Dementia
42, YOD Prothipendyle 200 mg companion
FTD ssHC

(Continued)
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Table 8
(Continued)

Age, QUALID NPI NPI NPI NPI NPI NPI NPI NPI NPI NPI NPI NPI NPI PAINAD Psychotropic Non- (Palliative)
Gender, total Delu- Halluci- Agi- Depre- Anx- Eup- Apathy Disin- Irri- Motor Sleep Appetite total total drug drug Care
Dementia, score sion nation tation ssion iety horia hibition tability behanvior dis score score (without therapy∗

Place of turbances prn drugs.
living daily dose)

Male 36 0 0 12 4 0 0 12 0 8 12 12 0 60 1 Risperidone 1 mg none Regular doctor’s
68, YOD Donepezil 10 mg visits, dementia
AD HC companion
Female 36.27 0 na 0 12 na 0 12 0 0 0 0 4 28 1 none Speech Regular doctor’s
79, LOD therapy visits palliative
AD LTC 1/week care service;

palliative care nurse;
support through
hospice association

Female 37 12 12 0 0 4 0 12 0 0 12 0 0 52 4 Quetiapine 125 mg none none
69, YOD Aripiprazole 25 mg
AD HC
Male 37 12 0 0 12 12 0 12 0 8 8 12 0 76 6 Quetiapine 75 mg none none
80, LOD
FTD HC
Female 39.46 na na 0 12 12 0 na na na na 0 na 24 6 Haloperidole 3 mg none Regular doctor’s
41, YOD Trazodone 50 mg visits; ambulatory
AD HC Valproate 1200 mg nursing service

Lorazepam 2 mg
Male 40 0 4 12 12 8 0 12 0 12 12 0 na 72 5 Valproate 1800 mg none Regular doctor’s
61, YOD Valproate ret. 600 mg visits palliative
LTC FTD CiatylZ acuphase i.m. care nurse;

50 mg once support through
hospice association
dementia companion

Female 44 12 0 0 12 12 0 6 1 12 12 0 12 79 5 Pipamperone 40 mg none Regular doctor’s visits
82, LOD Mirtazapine 30 mg
AD LTC Lorazepam 0.5 mg

AD, Alzheimer’s dementia; g, gram; i.m., intramuscular; FTD, frontotemporal dementia; HC, home care; LOD, late onset dementia; LTC, long term care; mg, milligram; na, not assessable; NPI,
Neuropsychiatric Inventory; PAINAD, Pain Assessment in Dementia; prn, as needed; QUALID, Quality of Life in Late Stage Dementia; ret., retard; SAPV, special ambulatory palliative care; td,
transdermal; VaD, vascular dementia; YOD, young onset dementia. ∗Non-drug therapy included individualized speech therapy, physiotherapy, occupational therapy, aroma therapy, respiratory
therapy, other therapies. Routine group therapies offered in LTC were not considered.
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sufficiently. Only very few PWAD got specific or
unspecific non-drug treatment. In two PWAD care
was exclusively provided by the family caregivers. In
only six PWAD regular doctor visits were provided.
Palliative expertise was involved in five PWAD.

Quality of life of very young persons with YOD

Four out of nine persons suffering from YOD with
the worst QoL (Table 8) were PWAD with a very
young age at the time of the assessment (41, 42, 59,
and 61 years old). This prompted us to perform a post-
hoc analysis of QoL of very young persons with YOD
in detail. We defined the group of persons with “very
young YOD” (VYYOD) as persons with dementia
who were younger than 65 years at the time of the
EPYLOGE-visit (N = 38). Persons with VYYOD had
a mean age of 58.08 years ± 6.135 (min: 40; max: 64),
the 153 not-VYYOD persons of 78.11 ± 8.089; min:
65; max: 101).

Persons with VYYOD were male in 39.5 % and
female in 60.5% (not-VYYOD: 45.8% male, 54.2%
female; p = 0.486). 52.6% of the VYYOD persons
lived at home and 47.4% in LTC (not-VYYOD:

44.4% at home, 55.6% LTC; p = 0.365). There was
a significant difference between VYYOD and not-
VYYOD regarding the etiology of dementia: 55.3%
of the persons with VYYOD had a diagnosis of AD,
44.7% of FTD, and 0% other dementia. In the not-
VYYOD group, 67.3% suffered from AD, 19.0%
from FTD, and 13.7% from other dementias (p =
0.008).

The subgroup analysis showed, as displayed in
Table 9, that the QUALID item “sadness” was more
frequent and “emotional calm and contentment” less
frequent in VYYOD. The QUALID total score, how-
ever, did not differ significantly between VYYOD
(22.56 ± 7.112) and not-VYYOD 21.36 ± 6.200, p =
0.418). Furthermore, persons with VYYOD experi-
enced significantly more symptoms (measured with
the EOLD-SM total score) and suffering (measured
with the MSSE total score) than the older PWAD.
In particular “agitation”, “fear”, and “lack of calm”
as well as “malnutrition” were more frequent in VY
YOD than in not-VYYOD. There were no other
significant differences in subitems of EOLD-SM
and MSSE, as well as total scores and subitems of
PAINAD.

Table 9
Significant differences between VYYOD (age <65 years at the visit) and not-VYYOD (>65 years) with regard to symptoms, suffering and

quality of life. Mean ± standard deviation (minimum – maximum)

All PWAD VYYOD Not-VYYOD VYYOD
(VYYOD + not (PWAD (PWAD >65 y) versus

-VYYOD) < 65 y) not-VYYOD p

QUALID question B: sad (N = 191) (N = 38) (N = 153) 0.035∗
2.27 ± 1.598 2.75 ± 1.666 2.15 ± 1.563

(1 – 5) (1 – 5) (1 – 5)
QUALID question K: (N = 191) (N = 38) (N = 153) 0.009∗
calm and comfortable 1.78 ± 1.267 2.12 ± 1.236 1.69 ± 1.264

(1 – 5) (1 – 5) (1 – 5)
EOLD-SM total score (N = 191) (N = 38) (N = 153) 0.017∗

33.07 ± 7.547 30.68 ± 6.897 33.66 ± 7.606
(10 – 45) (10 – 43) (11 – 45)

EOLD-SM agitation (N = 191) (N = 38) (N = 153) 0.044∗
3.51 ± 2.000 2.92 ± 2.186 3.65 ± 1.931

(0 – 5) (0 – 5) (0 – 5)
EOLD-SM fear (N = 191) (N = 38) (N = 153) 0.036∗

3.76 ± 2.001 3.18 ± 2.24 3.90 ± 1.919
(0 – 5) (0 – 5) (0 – 5)

EOLD-SM lack (N = 191) (N = 38) (N = 153) 0.012∗
of calmness 4.17 ± 1.730 3.55 ± 2.177 4.32 ± 1.571

(0 – 5) (0 – 5) (0 – 5)
MSSE total score (N = 191) (N = 38) (N = 153) 0.047∗

2.28 ± 1.643 2.82 ± 1.843 2.15 ± 1.568
(0 – 7) (0 – 7) (0 – 7)

MSSE malnutrition (N = 191) (N = 38) (N = 153) 0.031∗
0.13 ± 0.338 0.24 ± 0.431 0.10 ± 0.307

(0–1) (0–1) (0–1)

EOLD-SM, End of life in dementia: Symptom-Management; MSSE, Mini-Suffering Sate Examination; QUALID, Quality of life in late
stage dementia; VYYOD, very young onset dementia. ∗statistically significant difference between VYYOD and not-VYYOD.
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DISCUSSION

QoL in YOD and LOD

The main aim of our study that included PWAD liv-
ing at home and in LTC was to find out if QoL is worse
in PWAD with YOD as compared to LOD. Against
our assumption there were no differences between
YOD and LOD with regard to QoL as measured with
the QUALID scale. Furthermore, no differences were
detected with regard to suffering, pain, and end-of-
life symptoms.

Unexpectedly, we identified the group of persons
who were 65 years and younger at the time of the
study visit as a particular subgroup of YOD. Com-
pared to the PWAD who were older than 65 years
at the time of the study visit, these persons with VY
YOD experienced more suffering, measured with the
MSSE, were less calm, less content, and had more
symptoms that negatively affected well-being.

Our findings suggest that the group of patients with
advanced YOD is not disadvantaged overall in a care
system geared to old and very old persons. However,
special attention must be paid to the small but particu-
lar group of people with VYYOD. These very young
PWAD are in danger to experience a low QoL. There-
fore, QoL must regularly be assessed in this group so
that symptoms can be recognized early and treated
sufficiently.

The functional status differed slightly between
YOD and LOD. Functional impairment was severe in
almost all patients included in the study. However, the
Barthel index showed that persons with YOD were
more mobile than persons with LOD. This means that
PWAD with YOD must have the opportunity to take
walks and exercise.

On average, BPSD, as measured with the NPI, were
mild to moderate in YOD and LOD. The NPI does
not offer cut-offs or a grading system. In our view,
an NPI mean score of about 25 points (the maxi-
mum value 144 corresponds to most severe BPSD)
indicates that BPSD were not very pronounced in
most patients. Except for “disinhibition”, which was
significantly more prevalent in YOD than in LOD,
we did not observe differences in the NPI items
between YOD and LOD. Disinhibition is a core clin-
ical feature of FTD [29] and includes, for example,
impulsive behavior, tactlessness, or sexual disinhi-
bition. It is a so called “challenging” behavior that
is often particularly stressful for the caregivers [34]
but also for family members [35], and presumably
for the nursing home residents who live together

with the disinhibited PWAD. Furthermore, it is likely
very time-consuming to supervise a disinhibited and
mobile PWAD.

Apart from functional impairment and BPSD, an
important difference between YOD and LOD was the
family constellation. The vast majority of PWAD with
YOD was married. This means that most PWAD with
YOD had a relatively young, (cognitively) fit partner
who was able to take the role as primary caretaker
when the patient lived at home. LOD patients living
at home were cared for in 50% by the (usually same
age) partner and in 50% by (adult) children. For both
young partners of YOD patients and adult children
of LOD patients, care efforts may be difficult to rec-
oncile with the many obligations in the middle age.
However, one may speculate that caring for a young
partner with dementia places a greater psychologi-
cal burden than caring for an elderly parent—even
more if there are still children living with the couple.
On the other hand, elderly spouses of people with
LOD, themselves suffering from physical or cogni-
tive impairment, might be overburdened by the care
situation. Therefore, when providing counselling and
support for family caregivers, it is important to con-
sider the relationship of the primary caregiver with the
PWAD and to give individualized advice accordingly.

In our study QoL appeared to be mildly impaired
overall. The QUALID mean score was 21.6 and the
median 20.7, similar to results from a UK study of
institutionalized PWAD [20]. The QUALID does not
offer a grading system or cut-off scores. A score
of 11 reflects the best possible QoL, the maximum
score is 55, reflecting worst QoL. A mean score of
21.6 most possibly reflects an overall mild impair-
ment of QoL. Most caregivers, that is 62% in YOD
and 65% in LOD, estimated that “The person with
advanced dementia appears calm and comfortable
most time of the day”. We conclude that QoL was rel-
atively good in the majority of PWAD in our study,
despite severe cognitive and communicative impair-
ment, dependency, and loss of autonomy. Our study
findings are in line with the results of other studies
that have found that severity of cognitive impairment
and dementia is not necessarily associated with lower
QoL [21, 36].

Similar to other studies [37], we did not find clear
associations between QoL and socio-demographic
variables including age, gender, and marital status.
Also, dementia etiology and place of living were
not associated with QoL. The latter is a particularly
important finding. Our practical experience is that
many families are reluctant to entrust the PWAD to
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an LTC facility because they fear that the PWAD’s
QoL is worse in LTC than at home. Our results, how-
ever, indicate, that QoL is not associated with the
place of living which might be a basis for counselling.
We identified pain, BPSD, end-of-life symptoms, and
suffering as determinants for QoL in YOD as well as
in LOD. This is not very surprising since the QUALID
questions include these dimensions. Various stud-
ies have already reported that BPSD are negatively
associated with QoL in PWAD, e.g., [38, 39]. Appel-
hof et al. identified agitation/aggression, depression,
and apathy as determinants of QoL in persons with
dementia. [22] In their multi-center study of patients
with YOD, Milenaar et al. found depression to be a
determinant of low QoL [26].

The point prevalence of antipsychotics did not
differ between YOD and LOD and was quite high
with almost 40%. A remarkable finding of our study
was that persons with YOD who were treated with
antipsychotics had a significantly worse QoL than
those without antipsychotic treatment. This associ-
ation was not observed in LOD. Other studies have
already described a negative effect of psychotropic
drug use on QoL [22, 38]. Our study is the first to
describe an association between antipsychotic drug
treatment and lower QoL, particularly in the group of
persons with advanced YOD. It can be assumed that
PWAD who have no or only mild BPSD, and there-
fore a higher QoL, are not treated with antipsychotics
and vice versa: exactly the patients with moderate and
severe BPSD, and therefore a lower QoL, are treated
with antipsychotics. Thus, the reason for the low QoL
remains unclear. Is it a consequence of the BPSD? Is
it caused by the antipsychotic treatment? Or is it a
combination of both? In any case, the clear associ-
ation between antipsychotic drug treatment and low
QoL raises the question of the efficacy of antipsy-
chotics, particularly in YOD. Antipsychotics might
be less effective in YOD than in LOD or the doses
might be too low. Or perhaps doses are too high and
persons with YOD are particularly sensitive to side
effects as it has been shown for FTD, which is more
frequent in YOD than in LOD, before [40]. It can-
not be excluded that the antipsychotic treatment itself
has a negative effect on QoL. Side effects on cogni-
tion and vigilance are well known [41] but there may
be other side effects, like irritability, that have not
yet been recorded in a standardized way in the small
group of persons with advanced YOD.

Further research on indications, dosage, effects,
and side effects of antipsychotic and other psychotro-
pic drugs is needed in persons with advanced YOD.

In our study, we identified several patients—both
with YOD and LOD, both living at home and in
LTC—with high QUALID scores and therefore a low
QoL. Most PWAD with low QoL had high NPI scores,
indicating that they had frequent and severe BPSD.
Some patients appeared to suffer from pain. A closer
look into the treatment and care of these PWAD with
low QoL showed that in most cases treatment and
care appeared to be insufficient. NPI scores showed
that symptoms requiring treatment, particularly delu-
sion, hallucinations, aggression, anxiety, and pain,
were obviously not or insufficiently treated or did not
response to the treatment provided. Only very few
patients received non-drug therapy (other than stan-
dard group therapy in LTC). Our study design did not
allow to examine the reasons for this. We assume that
symptoms were not recognized, misattributed, or
considered as “normal” signs of dementia by care-
givers. Especially for PWAD who lived at home, an
experienced neurologist or (geronto-)psychiatrist
might not have been available for treatment. Knowl-
edge about non-drug approaches might have been
insufficient.

These cases show the need for a timely recogni-
tion of burdening symptoms. This can be achieved
by a thorough education of family caregivers and
regular, careful assessments by professionals. Partic-
ularly family caregivers at home must be encouraged
and educated where to seek help if the PWAD suffers
from pain or BPSD. Health care professionals must
be experienced in the management of challenging
behavior. Family and professional caregivers should
be informed about non-drug strategies.

Some limitations of our study need to be consid-
ered. A selection bias was caused by the recruitment
strategy. Patients were identified from previous pat-
ients of a memory clinic at a University Hospital.
Since the memory clinic is a competence center for
FTD, persons with FTD were overrepresented in the
patient sample. Furthermore, patients who have
already visited a tertiary care center most likely have
another background than the majority of patients who
had not. Patient education and counselling might be
more intensive at a university-based memory clinic
than elsewhere and ongoing counselling throughout
the disease course might have resulted in better care.
Furthermore, almost all patients lived in Bavaria so
that a generalization of results to Germany or even be-
yond German borders is limited. Since almost all PW
AD were Caucasian, the study lacks ethnic diversity.

Another limitation of the study was the use of
proxy reports to investigate symptoms and QoL since
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severe cognitive impairment impeded the use of self-
reports. It is well known that proxies estimate QoL
of PWAD worse than persons with dementia them-
selves [42]. Dementia in a very young age might
be considered even more dramatic and disastrous by
proxy-raters than LOD so that a rater’s bias possibly
influences the results. Furthermore, it is very diffi-
cult to assess symptoms and wellbeing of PWAD by
observation. For example, delusions can hardly be
diagnosed when the communicative abilities do not
allow the PWAD to talk. What might be interpreted
as “calm” by one proxy might be interpreted as “apa-
thetic” by another. Agitation might be a motor rest-
lessness or non-verbal expression of fear or pain.
Finally, it is still not clear—and will possibly never be
clear—what a good QoL in PWAD means since we
are unable to ask the patients. We assume that QoL is
high when patients appear calm and “content”, do not
seem to be sad and are positively engaged with their
environment. But we only conclude from observa-
tions and do not know—a concern that is often risen
by family caregivers—how/if patients really feel.

Strengths of our study were the large patient sam-
ple, particularly in the group of YOD, the prospective
study design, and a minimized inter-rater variability
due to the use of only two investigators who were
trained with regard to study assessments prior to study
start. It was the first study to investigate persons with
YOD in advanced disease stages and to compare
YOD with LOD. Thus, a comparison was possible
in order to find out whether patients with advanced
YOD might be underserved in the care system that is
geared to older patients. The study provided impor-
tant insights into the QoL of PWAD living at home
or in LTC and its determinants and the study results
enabled us to suggest strategies that might be effective
to enhance QoL.
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