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Abstract.
Background: Health related quality of life (HRQOL) is an important issue in the context of dementia care.
Objectives: The purpose of this study was to investigate HRQOL in patients with subjective cognitive decline (SCD) and mild
cognitive impairment (MCI) and its relation to Activity of Daily Living (ADL).
Methods: In this cross sectional study, four experimental groups (each n = 98), controls, SCD, naMCI and aMCI, were compared.
For data collection, neuropsychological methods (NTBV) and psychological questionnaires (SF-36 and B-ADL) were used.
Multivariate analysis of variance was calculated to detect differences in HRQOL between groups. Correlations between HRQOL
and ADL were explored.
Results: The dimensions of HRQOL showed mainly consistent differences between the control and the SCD group and MCI
subgroups. In almost every dimension of HRQOL, the control group scored higher than subjects with SCD, naMCI, or aMCI.
The controls showed low to moderate negative correlations between HQROL and B-ADL in some dimensions of the HRQOL.
In the SCD group, low negative correlations with ADL were observed in some HRQOL scales. Low to moderate correlations
were found between each scale of the SF-36 and the B-ADL in both MCI subtypes. We found gender differences in HRQOL.
Conclusion: In conclusion, we could demonstrate that patients with SCD report reduced quality of life. This knowledge is
important to get a better understanding of the individuals with SCD and may pave the way for the development of early
intervention.
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INTRODUCTION

The concept of “successful aging” by Rowe and
Kahn is a multidimensional construct, encompass-
ing the avoidance of disease, the maintenance of
high physical and cognitive function and sustained
engagement in social activities [1]. In the meantime,
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modern approaches, such as “active aging”, a more
holistic, life course–oriented concept, has replaced
Rowe–Kahn’s successful aging paradigm [2, 3].
Psychological approaches such as the well-known
“Selection, Optimizing and Compensation” concept by
Baltes, may help to explain how individuals maintain
important competencies and reach a high quality of
life despite age-related losses [4]. A more biological-
medical concept is the concept of “brain reserve”,
that refers to the ability to tolerate the age-related
changes and disease-related pathology in the brain
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without developing clear clinical symptoms. Epidemi-
ological studies indicate that brain reserve is related to a
number of aspects including high education, adult-life
occupational work complexity, as well as a mentally
and socially integrated lifestyle [5, 6]. One of the fre-
quent phenomena of age-related losses in the elderly is
subjective memory impairment or subjective cognitive
decline (SCD). Cross-sectional studies have attributed
subjective memory impairment to depression [7], per-
sonality traits and physical morbidity [8]. In a review
of clinical and population-based studies, Jonker postu-
lated that memory complaints in elderly people should
no longer be considered as an age-related phenomenon
or a symptom of depression, but instead be taken seri-
ously as a possible early sign of dementia [9].

Therefore mild cognitive decline in the elderly has
come into focus of research because there is increased
evidence that clinical symptoms of SCD may be first
symptomatic manifestations of Alzheimer’s disease
(AD). Prevalence rates of 15.4% for amnestic mild cog-
nitive impairment (aMCI) and 25.2% for nonamnestic
MCI (naMCI) were found among patients aged 75
years and older [10, 11]. However, MCI diagnosis fre-
quencies are substantially affected by the criteria used
for estimation of MCI [12]. Mild cognitive decline
can be classified according to well-established crite-
ria into patients reporting SCD [13] and MCI [14]. In
a recent study, it was reported that the risk in SCD to
a diagnosis of MCI was 10% over three years. Fur-
thermore, the model of a consecutive 3-stage clinical
manifestation of AD from SCD via MCI to demen-
tia was supported [15]. Increasing cerebral pathology
may thus increase from the former to the later of
these categories. Classification into these categories
typically takes place according to neuropsychologi-
cal criteria, where SCD patients are characterized by
subjective cognitive impairment that is too subtle to
be detectable in standardized psychometric tests [13].
MCI is a clinical condition defined by the presence
of cognitive impairment in the context of essentially
intact activities of daily living (ADL). Usually, MCI
groups are subtyped according to diagnostic criteria
for patients with naMCI who are impaired in attention,
executive functioning, and language but not memory
whereas patients with aMCI show deficits in mem-
ory with or without cognitive deficits in attention,
executive functioning and language [12, 14]. The con-
ceptualization and the investigation of preprodromal or
pre-MCI stage of AD is needed to define target popu-
lation for interventions [13]. However, research is still
limited by the absence of common standards [12]. Bet-
ter characterization of at-risk states—with regard to

biomarkers but also to clinical symptoms—has become
an interesting research field and may be especially
beneficial for the development of future preventive
therapeutic strategies.

Health related quality of life (HRQOL), defined as
the combination of a person’s physical health, psy-
chological state and personal beliefs and relationships,
is an important issue in the context of dementia care
[16]. HRQOL is considered an important outcome
in pharmacological and non-pharmacological demen-
tia treatments [17]. The interest in issues pertaining
to SCD, MCI and AD and HRQOL has grown sig-
nificantly in recent years. Some evidence suggests
differences between the self-appraisal of patients with
MCI compared to the HRQOL of AD patients [18–20],
whereas another study found no differences [21]. To
our knowledge, no data exist regarding HRQOL in
individuals with SCD. Prior studies have identified
two main factors influencing HRQOL in patients with
MCI and AD, memory symptoms [22] and psychiatric
symptoms like depression [23, 24].

The theory of Willis [25] postulates everyday
competence as a condition of physical and mental well-
being, which is similar to the construct of HRQOL. The
study by Andersen et al. [26] supports this approach,
as they observed in demented patients that a loss of
function in ADL is an essential factor for a lower
HRQOL. This is also supported by Bullinger et al. [27]
who observed an association between the functional-
ity of everyday skills and HRQOL. Females show a
lower HRQOL, especially on the physical level and
have more physical complaints compared to males.
These results have also been found when controlling
for age, education, marital status and income, albeit to
a lesser extent. This is particularly noticeable in elderly
women. In addition, older women complain frequently
about diseases and have a higher morbidity [28].

The purpose of this study was to investigate HRQOL
in patients with SCD and compare it to healthy
controls, naMCI patients, and aMCI patients, respec-
tively. Furthermore, we aimed to explore correlates of
HRQOL with ADL among the investigated clinical
groups. Our study also tackles the issue of whether
there is a gender difference in the self-appraisal of
HRQOL.

METHODS

Subjects and procedure

The current data are part of a larger research
project, the Vienna Conversion to Dementia Study
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(VCD-Study). The VCD is a prospective cohort
study encompassing consecutive, community dwelling
patients complaining of cognitive problems who come
to the memory outpatient clinic for assessment of a pos-
sible cognitive disorder. The study protocol has been
approved by the Ethical Committee of the Medical Uni-
versity of Vienna and written informed patient consent
to perform this study has been received. All patients
received a complete neurological examination, stan-
dard laboratory blood tests and psychometric testing.
In most cases, a magnetic resonance imaging (MRI)
scan of the brain was obtained. In determining sig-
nificant cerebrovascular disease, both neuroimaging
and clinical patient features were used. All partici-
pants were subjected to the Neuropsychological Test
Battery Vienna (NTBV) that included attention, execu-
tive functioning, language and memory domains with
corresponding domain z-scores [29]. A total z-score
across all tests was also computed. Inclusion and exclu-
sion criteria were similar to other studies. Patients were
excluded from the study if any of the following condi-
tions applied: (i) evidence of stroke as determined by
neuroradialogical and clinical examination, (ii) history
of severe head injury, (iii) current psychiatric diagno-
sis according to ICD-10 [30], however, patients with
(sub-) depressive symptoms were included because
(sub-) depressive symptoms often occur in elderly
patients, (iv) any medical condition that leads to
severe cognitive deterioration including renal, respi-
ratory, cardiac and hepatic disease. The diagnosis was
determined by the decision of a consensus commit-
tee including a neuropsychologist, a neurologist and
other study personal involved in the evaluation of the
patients’ cognitive status after the assessment proce-
dure.

Diagnosis of MCI was determined according to
the Peterson criteria [31] and the cut-off score used
was 1.5 standard deviations (SD) below age- and
education-corrected norms using a normative sample
of cognitively healthy controls. For this purpose, the
flexible GAMLSS (Generalized Additive Models for
Location, Scale and Shape) model class was used [32].
The min mode of MCI classification was used and
patients were divided into three groups of patients
based on cognitive features as follows: SCD, aMCI,
and naMCI. SCD classification required the presence
of subjective memory deterioration as manifested by
the seeking of medical help for memory problems and
by the concurrent absence of any objectively, measur-
able cognitive deficits (mean z-score of each domain
greater than −1.5 SD) [12]. aMCI was determined by
a mean z-score of the memory domain being below

−1.5 SD and naMCI was determined by mean z-scores
of at least one domain other than the memory domain
being below −1.5 SD. Cognitively healthy control sub-
jects were recruited by means of advertisements. They
underwent a rigorous screening evaluation using a stan-
dardized clinical interview and cognitive screening.
Imaging procedures, neurological examination, stan-
dard laboratory blood tests and informant reports were
not included in the evaluation. They were assessed
as being in good health. Criteria for healthy function
were identified as being similar to those in the Mayo
research studies [33]: (i) no active neurological or psy-
chiatric disease, (ii) no psychotropic medications, and
(iii) the subjects may have medical disorders but nei-
ther they nor their treatment compromise cognitive
function. Cognitive status was given special attention
and cognitively healthy control subjects were screened
two cognitive screening test, the Mini-Mental State
Examination (MMSE) [34] and the Montreal Cognitive
Assessment (MoCA) [35] for intact cognition. They
were required to have an MMSE score greater than or
equal to 27 and a MOCA score greater than or equal to
26 after adjusting for education. From the overall data
pool acquired by the VCD-Study, a random sampling
per diagnostic group was performed. This was done in
order to obtain groups of equal group size and gender
distribution. After excluding individuals with missing
values (n = 178), we obtained an overall sample of 392
individuals (n = 98 per sample). In each of the four
groups, there were 49 men and 49 women. The demo-
graphic characteristics of controls and patient groups
are reported in Table 1.

Measures for the assessment of Health Related
Quality of Life

The SF-36 was used for the assessment of HRQOL
[36]. The SF-36 is a multi-purpose, short-form health
self-inventory with 36 questions. It yields an 8-scale
profile of functional health and well-being scores as
well as a physical health summary score and mental
health summary score. The functional health scores
are as follows: Physical Functioning, Role-Physical,
Bodily Pain, General Health and the correspond-
ing Physical Component Score. The mental health
scores are as follows: Vitality, Social Functioning,
Role-Emotional, Mental Health and the corresponding
Mental Component Score. It is a generic measure, as
opposed to one that targets a specific age, disease, or
treatment group. The score ranges from 0–100, with
lower scores reflecting poorer subjective quality of
life [27].
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Table 1
Distribution of age, education, gender, MMSE score, and B-ADL score across clinical groups

Control SCD naMCI aMCI
(n = 98) (n = 98) (n = 98) (n = 98)

Age Mean (SD) 66.91 (9.41) 65.49 (8.03) 67.05 (9.61) 68.86 (9.02)
Education (y) Mean (SD) 11,43 (3.93) 12.42 (3.76) 11.00 (3.65) 11.76 (3.67)
Gender (female-male) (n) 49/49 49/49 49/49 49/49
MMSE1 Median (IQR) 29 (28–29) 29 (28–29) 28 (27–29) 28 (27–29)
B-ADL2 Mean (SD) 1.69 (0.87) 2.02 (1.29) 2.81 (1.96) 2.42 (1.63)
1Mini-Mental State Examination: 0–30. 2Bayer Activities of Daily Living high scores mean low ADL (0–10).

Assessment of activity of daily living

For the assessment of ADL, the Bayer Activities of
Daily Living (B-ADL) scale was used [37]. The B-
ADL has been developed on an international basis to
assess deficits in the performance of everyday activ-
ities. The scale’s main target group is community
dwelling patients who suffer from MCI or mild-to-
moderate dementia. It comprises 25 items and takes
the form of a questionnaire to be completed by a care-
giver or some other informant sufficiently familiar with
the patient. Self-Ratings are also possible and were
used in this study. Ratings are made on a 10-point
Likert-type scale. The total score takes values between
0 and 10. Statistical, clinical and domain-related cri-
teria were used to select items from among a large
number of ADL questions, field tested in pilot stud-
ies in the USA, Germany, UK, Russia, and Greece.
The items included in the B-ADL have been chosen
for their sensitivity to cognitive impairment, simplicity
of concept, international applicability and their rele-
vance to patients coping with the demands of everyday
life. The scale uses items which reflect a wide range
of domains. On account of its brevity, it is thought
especially suitable for application within primary care
context for both screening a patient’s ADL capaci-
ties as well as for documentation of treatment effects
and the progress of dementia [37]. B-ADL decreased
significantly after 24 months in self-ratings and after
12 months in caregivers’ ratings in a pharmacological
treatment study [38].

Statistical methods

Demographic variables, SF-36 scores and B-ADL
scores are described by means and SDs. MMSE scores
are reported as medians and quartiles. A multivariate
analysis of variance with the Pillai’s trace test as the
most powerful and robust test of all MANOVA statis-
tics [39], was conducted to calculate differences in
HRQOL between control group, SCD group and MCI

subgroups. For further investigation, separate univari-
ate analyses of variances were used. The Tukey test
was calculated for investigating post hoc group differ-
ences. Pearson Correlation was used to examine the
correlations between HRQOL scores and ADL scores.
The gender differences in regard to control group, SCD
group and MCI subgroups was examined with multi-
variate analysis of variance.

RESULTS

Group differences in HRQOL

Multivariate analysis of variance revealed a sig-
nificant effect. The Pillai’s trace statistics showed a
difference in the dimensions of HRQOL (p < 0.05).
For further investigation, separate univariate analyses
of variances were used. Analysis revealed significant
differences across all groups for all HRQOL subscales
(all p < 0.003). Tukey’s post hoc tests were conducted
to determine specific group differences. In almost
every dimension of HRQOL, the control group scored
higher than all other groups. We also found differences
between SCD group and the MCI subgroups. Almost
every dimension of HRQOL differed between SCD
group and naMCI group. SCD group did not differ
from the aMCI group. Between the MCI subgroups,
no differences in HRQOL were detected, except for
the dimension “Vitality”. See Table 2 for details.

Correlation analyses

Correlational analyses investigated associations
between quality of life subscales and the ADL scale,
both in the total group as well as the specific clinical
groups. Within the total group sample, low to mod-
erate correlations were found between each scale of
the SF-36 and the B-ADL. Within the control group
we found low to moderate negative correlations for
the subscales Bodily Pain, General Health, Vitality,
Social Functioning and Role-Emotional, respectively.



A
U

TH
O

R
 C

O
P

Y

G. Pusswald et al. / Health Related Quality of Life in SCD and MCI Subtypes 483

Table 2
Mean scores and Standard deviations for HRQOL subscales across groups

Control SCD naMCI aMCI
(n = 98) (n = 98) (n = 98) (n = 98)

SF-361 M (SD) M (SD) M (SD) M (SD)
Physical Functioning∗ 85.71 (14.34)b,c 79.02 (20.33)d 68.72 (24.52) 71.89 (25.96)
Role-Physical∗b 83.67 (27.60)a,b,c 66.92 (37.05)d 47.19 (39.14) 58.93 (42.66)
Bodily Pain∗ 76.54 (24.21)b 69.00 (25.58) 62.47 (29.43) 67.09 (28.49)
General Health∗ 70.04 (18.26)b,c 64.03 (18.42)d 53.20 (19.74) 58.54 (18.69)
Physical Health Component Score∗ 49.89 (8.35)b,c 47.11 (9.95)d 42.20 (11.10) 44.07 (11.48)
Vitality∗ 65.34 (17.54)a,b,c, 56.21 (19.14)d 47.53 (23.13)f 56.26 (20.43)
Social Functioning∗ 90.31 (14.64)b,c 82.40 (22.69)d 73.72 (25.54) 79.34 (24.15)
Role-Emotional∗ 85.37 (28.74)a,b,c 70.75 (40.41)d 54.08 (42.14) 67.00 (42.41)
Mental Health∗ 76.93 (15.36)a,b,c 66.98 (18.59) 63.87(20.61) 68.62 (19.13)
Mental Health Component Score∗ 63.42 (8.57)a,b,c 47.21 (10.46) 44.22 (11.92) 47.47 (11.77)

Notes: 1SF-36 high values represent high HRQOL (Range: 1–100). ∗Significant group difference (all p’s<0.003). aControl versus SCD (p < 0.05).
bControl versus naMCI (p < 0.05). cControl versus aMCI (p < 0.05). dSCD versus naMCI (p < 0.05). eSCD versus aMCI (p < 0.05). f naMCI
versus aMCI (p < 0.05).

Table 3
Correlation coefficients (Pearson r) of B-ADL and HRQOL

ADL1

SF-36 2 Total-Group Controls SCD naMCI aMCI

Physical Functioning −0.307∗∗ −0.167 −0.191 −0.306∗∗ −0.250∗∗
Role-Physical −0.340∗∗ −0.112 −0.162 −0.412∗∗ −0.270∗∗
Bodily Pain −0.264∗∗ −0.213∗ −0.178 −0.245∗ −0.265∗∗
General Health −0.329∗∗ −0.223∗ −0.178 −0.340∗∗ −0.291∗∗
Physical Health Component Score −0.276 ∗∗ −0.164 −0.155 −0.279∗∗ −0.220∗
Vitality −0.354∗∗ −0.260∗∗ −0.204∗ −0.328∗∗ −0.375∗∗
Social Functioning −0.412∗∗ −0.235∗ −0.134 −0.464∗∗ −0.473∗∗
Role-Emotional −0.326∗∗ −0.229∗ −0.161 −0.367∗∗ −0.274∗∗
Mental Health −0.349∗∗ −0.138 −0.212∗ −0.373∗∗ −0.400∗∗
Mental Health Component Score −0.361∗∗ −0.206∗ −0.182 −0.392∗∗ −0.387∗∗

1high scores mean a low ADL. 2high scores mean high scores in each scale, ∗p<0.05, ∗∗p ≤ 0.01.

Within the SCD group, low negative correlations
with B-ADL were observed for the subscales Vital-
ity and Mental Health. Low to moderate correlations
were found between each scale of the SF-36 and
the B-ADL in both MCI subgroups. See Table 3 for
details.

HRQOL and gender differences

Multivariate analysis of variance with groups and
gender as independent variables revealed a significant
effect (p < 0.05). As expected, there was a significant
group effect for all HRQOL subscales (p < 0.003). The
interaction was not significant (all p’s>0.26) across
all HRQOL subscales. However, we found a signifi-
cant gender effect for Physical Functioning (p < 0.001),
Bodily Pain (p < 0.006) and physical health summary
score (p < 0.05). We also found significant effects for
Vitality (p < 0.05) and Mental Health (p < 0.007). For
all significant scales, women showed lower HRQOL
than men.

DISCUSSION

The purpose of this study was to investigate HRQOL
in patients with SCD and compare it to healthy controls
and MCI patients. We found differences for HRQOL
across age-matched controls, SCD patients and MCI
patients. Our results indicate that, although the objec-
tive cognitive performance is still within normal limits,
individuals with SCD report a reduced HRQOL, espe-
cially in the domains Role-Physical, Vitality, and
Mental Health relative to age-matched controls. These
findings demonstrate the process of accommodation
to changes in cognitive status. Individuals with SCD
go through an adaption process which involves behav-
ioral, cognitive or affective changes. This so called
“response shift” illustrates the self-evaluation of indi-
viduals with SCD [40]. One important factor which
influences this process is depression [41].

Furthermore, SCD and naMCI differed in almost
every scale of the SF-36 except for Bodily Pain and
Mental Health. This finding suggests that specific
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dimensions of HRQOL contribute to differentiation
among the MCI group. Interestingly, individuals with
impairments in cognitive domains except memory
(naMCI) reported the lowest mental and physical
QOL. We demonstrated that in almost all scales of
the SF-36, except in the scale Bodily Pain, differ-
ences between the controls and the MCI subtypes
were detected. The naMCI group showed no differ-
ences in HRQOL compared to aMCI, except for the
scale “Vitality”. A possible explanation for the simi-
larity of self-assessment between SCD and aMCI may
be that aMCI patients tend to be positively biased
when self-assessing HRQOL. This would be in line
with results suggesting reduced insight in persons with
aMCI and, accordingly, self-assessment is often being
disproportionately positive in comparison to the per-
son’s objective state (anosognosia) [42]. Vogel et al.
[43] observed an impaired inspection and anosognosia
already in subjects with MCI. Perneczky et al. [44]
observed that individuals with MCI overestimate their
functional ability. Our group reported in a prior study
that lack of insight, that is awareness for cognitive
deficit, is different for patients with SCD, MCI and AD
[45]. Arlt et al. [46] showed that the self-assessment
of HRQOL was systematically positively estimated
in MCI. Relatives of individuals with MCI reported
lower HRQOL compared to MCI patients, a consider-
able discrepancy between self- and other-appraisals in
HRQOL.

Our study found significant associations between
ADL and HRQOL in the total sample. For cognitive
healthy controls and individuals with SCD, we found
only weak associations in some domains whereas we
found a significant relation between ADL and HRQOL
in patients with MCI. Given this, we suggest a rela-
tion between ADL and HRQOL depending on the
cognitive status of the individuals. The more cogni-
tive decline the stronger the relationship between ADL
and HRQOL. Thus, current evidence strongly sug-
gests an association between cognitive status, ADL and
HRQOL [47, 48].

The observed gender differences in HRQOL show
that women report less quality of life in Physical
Health, Physical Functioning, Bodily Pain, Vitality,
and Mental Health than men. These results might be
influenced indirectly by a lower income, consider-
ing the income gap between men and women. In the
present study, socio-economic status was not evaluated
and therefore no admissible statements are possible.
Another possibility is that these differences are based
on social roles and that women are “allowed” to com-
plain about physical symptoms, whereas men must

“suffer in silence”. Our study has several limitations.
When investigating HRQOL, it is recommended to
examine other factors, such as social status, rela-
tionship status, and spirituality [49]. One important
factor which may influence HRQOL, and which was
not investigated in this study, is depressive symp-
toms. There are indications that depressive symptoms
increase subjective memory complaints [50]. Fur-
thermore, prior studies showed that main factors
influencing HRQOL in patients with dementia are
disease-oriented issues, like memory [22, 50] and psy-
chiatric symptoms like depression [24]. However, we
will tackle this question in a future study. Prevention
of or early intervention for depression is recommended
as depression has a greater impact on HRQOL than
impairments in cognitive domains [41] and SCD has
been found to be linked to depressive symptoms [51].
Another limitation is that our cohort comes from a
memory clinic, and thus, the results may not be gener-
alizable to the general population. Population studies
outside specialized memory clinics are necessary to
ensure ecological validity of the results. It is also nec-
essary to consider the problem of measuring HRQOL
in an older patient population in general. Question-
naire items of HRQOL instruments tend to be phrased
in relation to physical function and thus may inad-
vertently discriminate against older persons, whose
physical function is likely to be not as good as that of
younger people. Moreover, when HRQOL is referring
to old age, it must be required to address the broad
diversity of ways of aging; that is, from successful
aging through aging with disability and dependency.

In conclusion, we gathered data of the HRQOL
and the ADL of patients with SCD and could
demonstrate that these patients reported reduced qual-
ity of life. Further investigations are necessary to
explore differences in the Selection, Optimizing and
Compensation-concept of patients with SCD, MCI, or
dementia. This knowledge is important to get a better
understanding of the individuals with SCD. This may
pave the way for the development of early interven-
tion. Medical advice, neuropsychological treatment
such as cognitive training [52], or method-specific psy-
chotherapeutic interventions [53] may stabilize or even
improve quality of life in individuals with SCD by sup-
porting lifestyle changes or coping mechanism [54].
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