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Abstract Late-life depression is associated with disabled
functioning and a poor quality of life (QOL). The aim of
this cross-sectional study was to find out whether the
attendance of a day care centre (DC) was associated with
QOL in community-dwelling older adults suffering from a
depressive disorder without dementia. The study enrolled
149 depressed older adults aged 70 or older, who consec-
utively underwent a comprehensive geriatric assessment
from April to July 2008 at the Geriatric Medicine Unit of
the Fondazione Ospedale Maggiore Policlinico in Milan,
Italy. QOL was evaluated by means of the European
Quality of Life Visual Analogue Scale (EuroQol VAS). DC
attendance was quantified as number of days of attendance
per week in the past month. Participants attending a DC at
least once a week (n = 17) had a higher mean EuroQol
VAS score than non-attendants (n = 132) (mean £ SD
58.8 £ 19 vs. 45.3 £ 22.5; P = 0.019). In multiple linear
regression analysis a higher weekly attendance of DCs was
related to a better quality of life according to the EuroQol
VAS score (unstandardized coefficient 3.048, 95% CI
0.063-6.033, P = 0.045) after correction for age, sex,
balance and gait abilities, comorbidity, pharmacotherapy,
living alone, and severity of depression. Therefore, in older
outpatients suffering from a depressive disorder without
dementia the attendance of a DC was an independent
correlate of the QOL. A randomized controlled longitudi-
nal study will be necessary to determine whether attending
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a DC is really effective on the QOL in the management of
late-life depression.
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Introduction

The recent Berlin declaration on the quality of life (QOL)
for older adults underlined the need for studies investi-
gating ‘what type of intervention is optimal at what time of
the life span, and how such interventions can be imple-
mented’” in order to improve QOL in real-life contexts
(Fernandez-Ballesteros et al. 2009). Late-life depression
represents a leading cause of a poor QOL and is associated
with difficulty in physical and social functioning (Fauth
et al. 2008; Unutzer 2007, Braam et al. 2004) as well as
with increased morbidity and mortality from suicide and
other causes (Unutzer 2007). Yet it often goes unrecog-
nized or untreated in people living in the community
(Ballabio et al. 2008; Klap et al. 2003).

A close relationship between social participation and
depressive disorders has been recently emphasized. In
community-dwelling older adults, a greater social activity
was associated with a lower risk of depression and was
also the main independent predictor of improvement of
depressive symptoms in subjects with depression at base-
line (Isaac et al. 2009).

As far as the correlation between social participation and
QOL is concerned, there is evidence supporting the role of
social factors in improving the QOL both in adults suffering
from depressive disorders (Sung and Yeh 2007) and in older
adults (de Belvis et al. 2008; Berg et al. 2006; Gabriel and
Bowling 2004; Ho et al. 2003). However, it must be stressed
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that there are important differences in the determinants of
QOL between adults and older people, with health and
functional ability having a much greater importance among
the latter (Bowling 2008; Walker 2005). Therefore, in order
to improve the QOL in older adults suffering from depressive
disorders, health and functional abilities should be promoted
alongside social participation. Combined health and social
programmes such as those provided by day care centres
(DCs) for older people might be useful to this purpose.

DCs represent day care facilities which provide vulnera-
ble older adults living in the community with assistance in
the activities of daily living, social support, physical exercise
and occupational therapy (Reilly et al. 2006). DCs address a
wide range of needs including the prevention of physical and
functional deterioration and the promotion of companion-
ship and social stimulation. Actually, the majority of DC
attendants are older people with cognitive impairment, as
shown by a recent survey conducted in the North West of
England, in which 72% of DC attendees had been diagnosed
with dementia (Reilly et al. 2006). It is therefore not sur-
prising that in assessing the effectiveness of DC services, the
outcomes taken into account mainly refer to older adults with
dementia and their caregivers: an improvement in the mood
of the elders, a reduction or a delay in their admission to
hospital and to long-term facilities, a lesser caregiver distress
(Engedal 1989; Gitlin et al. 2006; Smits et al. 2007). An
Italian study enrolling older subjects with dementia has
recently demonstrated that a two-month period of DC
assistance turned out to be effective in reducing behavioral
and psychological symptoms of participants and in allevi-
ating caregivers’ burden (Mossello et al. 2008).

A recent study performed on a small sample of old
impoverished women showed that activities of adult day care
centres played an important role in alleviating depression
(Valadez et al. 2006). We can thus suppose that DC services
might be effective in improving the QOL even in older people
with a depressive disorder. To the authors’ knowledge no
study has yet investigated either the effect of DC attendance
on the QOL of community-dwelling older adults suffering
from a depressive disorder or the possible correlation between
DC attendance and QOL in this specific population.

The aim of this cross-sectional study was to find out
whether the attendance of a DC was associated with QOL
in community-dwelling older adults suffering from a
depressive disorder without dementia.

Methods
Participants and setting

We considered 623 older adults living in the community
who were consecutively evaluated from April to July 2008
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at the outpatient Geriatric Medicine Unit of the Fondazione
Ca Granda Ospedale Maggiore Policlinico, Istituto di Ric-
overo e Cura a Carattere Scientifico (IRCCS) in Milan, Italy.
From this group of patients, we selected those people aged at
least 70 who were diagnosed with a depressive disorder
according to the Diagnostic and Statistical Manual of Mental
Disorders fourth edition text revision (DSM-IV-TR) criteria
(American Psychiatric Association 2000). The exclusion
criteria were evidence of a personality disorder, psychosis,
dementia, and severe sensory impairment. Five of the 154
eligible patients were not willing to take part in our study.
The study therefore enrolled a total of 149 partici-
pants. Written informed consent was obtained from all
participants.

Design and measurement instruments

Cross-sectional study comparing subjects attending a DC
(the “attendants” group) with those not attending a DC (the
“non-attendants” group). We decided to quantify DC
attendance on a weekly basis, in line with a recent study
(Reilly et al. 2006), i.e., as the number of days of atten-
dance per week in the past month, with once a week being
the lowest possible attendance in our country. This seems
to be a reasonable choice in our specific setting: the older
persons in Milan generally attend DCs on specific days of
the week which usually do not change over time.

The primary outcome measure was QOL as described by
means of the European Quality of Life Visual Analogue
Scale (EuroQol VAS) (The Euroqol Group 1990).

The correlation between QOL and DC attendance was
investigated not only by taking into account acknowledged
determinants of the QOL such as functional status,
comorbidity and severity of depression (Walker 2005) but
also the possible influence of the background characteris-
tics of patients.

All subjects underwent a comprehensive geriatric eval-
uation: functional status was assessed by means of the
scales for the Activities of Daily Living (ADL) (Katz et al.
1970) and the Instrumental Activities of Daily Living
(IADL) (Lawton and Brody 1969), balance and gait abili-
ties by means of the Performance-Oriented Mobility
Assessment (POMA) (Tinetti 1986), cognitive status by
means of the Mini Mental State Examination (MMSE)
(Folstein et al. 1975), emotional status by means of the
30-item Geriatric Depression Scale (GDS) (Yesavage et al.
1983), morbidity by means of the Cumulative Illness
Rating Scales (CIRS-m and CIRS-s) (Parmelee et al. 1995).

In the assessment of comorbidity, alongside the CIRS
scores, we specifically considered a history of those dis-
eases which have been shown to have an impact on the
QOL such as lung disease, heart disease, eye disease and
arthritis (Blane et al. 2008; Strandberg et al. 2008; Yu et al.
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2008; Lane and Lip 2009, Good 2008; Westin et al. 2005;
Lukkarinen 1998; Newman 2008; Centers for Disease
Control and Prevention 2000).

Besides the attendance of a DC, the social characteris-
tics taken into account were living alone and the number of
relatives paying a visit to the older adult at least once a
week in the past month.

Intervention

Regular DCs for vulnerable older adults provide them with
a combined intervention program which involves a multi-
disciplinary team of health professionals: a doctor spe-
cialized in the care of the older adults, a trained nurse,
nurse aides, a physiotherapist, an occupational therapist, a
music therapist, a dietician. The intervention program is
tailored to the clinical and functional needs of each single
individual and is not exclusively designed for people with a
specific psychogeriatric syndrome. People suffering from
moderate to severe dementia as well as the older persons
completely dependent in ADLs are not admitted to regular
DCs. The patients themselves decide how often in a week
they wish to attend the DC. Such multidisciplinary inter-
vention serves a number of purposes: it helps the older
adults with daily activities, it stimulates residual functional
abilities, promotes functional improvement and social
participation.

Statistical analysis

In order to reject the null-hypothesis that the EuroQol VAS
score was similar in the participants attending a DC at least
once a week and in those not attending a DC, comparisons
between the “attendants™ and the “non-attendants” groups
were made by using the Student ¢ test for metric variables
with a normal distribution, and the Pearson chi-squared test
for nominal variables. A two-sided P value <0.05 was
taken to indicate statistical significance. Multiple linear
regression analysis was performed taking the EuroQol
VAS score as the dependent variable and including weekly
attendance of a DC among the covariates.

With regard to the sample size, since there are no data
on the prevalence of DC attendance among community-
dwelling depressed older adults without dementia, we
based our statistical analysis on the 10% prevalence we
found in our outpatient population (data not published).
Thus a sample of 150 cases was considered to have an
over-80% statistical power to detect a 33% relative dif-
ference in the EuroQol VAS score between “attendants”
and “non-attendants” at a 5% significance level, assuming
a mean EuroQol VAS score slightly lower than 50 out of
100 in participants not attending a DC.

Results

In our sample of 149 subjects (110 women and 39 men) the
mean age was 82 (range 71-99). Sixty-three participant
were living alone (42%). A major depressive disorder
was diagnosed in 7 patients (5%) and the remaining 142
patients (95%) were diagnosed with minor depression or a
dysthymic disorder according to the DSM IV criteria
(American Psychiatric Association 2000). Apart from
depression, participants were on average suffering from
more than 4 chronic diseases according to CIRS-m scores.

On the basis of DC attendance (at least once a week vs.
no attendance) 17 participants (11%) were included in the
“attendants” group while 132 (89%) were included in the
“non-attendants” group. The former group attended a total
of 7 different DCs, all of which were regular day care
centres providing full time services (i.e., from morning to
late afternoon) for vulnerable older adults, including sub-
jects with mild dementia. None of the subjects in the “non-
attendants” group had ever attended a DC.

Table 1 shows the characteristics of the older partici-
pants belonging to the two groups. A higher mean EuroQol
VAS score was found in the “attendants” group than in the
“non-attendants” group (mean £ SD 58.8 & 19 vs.
45.3 £ 22.5; P = 0.019). Moreover, in subjects attending
DCs there was a higher prevalence of men and a lower
consumption of drugs than in subjects not attending DCs. It
is worth noting that the two groups were similar in terms of
age, functional and emotional status, comorbidity and
social conditions such as living alone and number of rel-
atives paying a visit to the older participant at least once a
week (Table 1).

The median attendance of DCs was 3 days per week. As
shown in Table 2, DCs were attended once or twice a week
by seven participants, thrice a week by seven participants,
and four or more times a week by three participants.
Patients with a higher weekly attendance of DCs had a
better QOL according to EuroQol VAS scores (Fig. 1) as
well as lesser difficulties in gait and balance as assessed by
means of the POMA scores (Table 2).

In multiple linear regression analysis (Table 3), a higher
weekly attendance of DCs was found to be related to a better
QOL according to the EuroQol VAS score (unstandardized
coefficient 3.048, 95% CI 0.063-6.033, P = 0.045) after
correction for age, sex, balance and gait abilities, comor-
bidity, pharmacotherapy, living alone, and severity of
depression.

Discussion

This cross-sectional study showed a correlation between a
higher weekly attendance of DCs and a better QOL among
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Table 1 Characteristics of “attendants” compared with “non-attendants”

Variables Attendants Non-attendants P value
n=17 n=132
Mean (SD) or % (n) Mean (SD) or % (n)
Physical variables
Age (years) 82 (6.9) 82.1 (5.7) 0.931
Sex: female 53 (9) 77 (101) 0.037*
Functional status
ADL score® 4.5 (1.3) 4.5 (1.4) 0.969
IADL score” 4.4 (2.7) 4.4 (2.6) 0.925
POMA score® 16.2 (6.8) 14.9 (6.8) 0.432
MMSE score® 25.7 (2.2) 26.9 (2.5) 0.072
GDS score® 14.4 (4.4) 16.2 (5.1) 0.147
Clinical assessment
CIRS-m score 4 (1.7) 4.7 (1.8) 0.156
CIRS-s score® 1.7 (0.3) 1.8 (0.3) 0.170
Major depression 6 (1) 5(6) 0.683
Heart disease 77 (13) 86 (113) 0.326
Lung disease 24 (4) 31 (41) 0.524
Eye disease 47 (8) 57 (75) 0.446
Arthritis 65 (11) 82 (108) 0.098
Number of drugs taken 4.5 (2) 6.3 (3.3) 0.027*
Hypnotics and anxiolytics 12 (2) 25 (33) 0.226
Antidepressants 29 (5) 39 (51) 0.460
Social variables
Living alone 47 (8) 42 (55) 0.672
Relationships with family kins (" 1.8 (1.7) 1.8 (1.3) 0.995
Quality of life assessment
EuroQol VAS score' 58.8 (19) 45.3 (22.5) 0.019*

Values in italics represent % (n) not mean (SD)
DC day care centre
* P <0.05

? Activities of Daily Living. Score range 0-6. Higher scores indicate better functional performance

° Instrumental Activities of Daily Living. Score range 0-5 for men and 0-8 for women. Higher scores indicate better functional performance

¢ Performance-Oriented Mobility Assessment. Score range 0-28. Lower scores indicate worse balance and gait abilities as well as a greater risk

of falling

4 Mini Mental State Examination. Score range 0-30. Higher scores indicate better cognitive function. Scores are corrected for age and education

¢ Thirty Item—Geriatric Depression Scale. Score range 0-30. Higher scores indicate worse depressive status

f Cumulative Illness Rating Scale Morbidity. Scores 0—13. Higher scores indicate higher morbidity

& Cumulative Illness Rating Scale Severity. Scores 1-5. Higher scores indicate more severe multiple pathology

" Number of relatives paying a visit to the participant at least once a week

! European quality of life visual analogue scale. Score range 0-100. Higher scores indicate better quality of life

community-dwelling older adults suffering from a depres-
sive disorder without dementia. To our knowledge, this is
the first study highlighting such kind of association, and it
is interesting to note that the correlation was found to be
independent of other well-acknowledged determinants of
the QOL such as functional status, including balance and
gait abilities, severity of depression and comorbidity
(Walker 2005).
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As far as QOL was concerned, measuring it in absolute
terms seems to be quite a difficult task due to its multidi-
mensional and complex nature (Walker 2005). We chose to
use the EuroQol VAS because it is quick and easy to
administer, and can provide a reliable measure of the
subjective aspects of the QOL. Moreover, we have to
underline that the comprehensive geriatric assessment we
performed also considered objective determinants of the
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Table 2 Main characteristics of the 17 participants attending a day care centre according to weekly days of attendance

Once or twice
n=17

Mean (SD) or % (n)

Variables

Thrice
n=717

Mean (SD) or % (n)

Four times or more
n=3

Mean (SD) or % (n)

Age (years) 84.4 (8.3)
Sex: female 43 (3)
ADL score® 3.7 (1.4)
POMA score® 11.9 (6.5)
MMSE score® 25.2 (2.6)
GDS score! 15.4 (5.5)
CIRS-m score® 33 (1.4)
CIRS-s score’ 1.6 (0.2)
Number of drugs taken 4.3 (1.7)
EuroQol VAS score® 48.6 (13.5)

784 (5.4) 84.7 (3.5)
71 (5) 33(1)

5.1 (1.1) 4.7 (0.6)
18.7 (6) 20.7 (4.2)
26.7 (1.8) 24.7 (1.6)
13.7 (3.8) 133 (3.2)
5(1.6) 33 (2.1)
1.8 (0.2) 1.5 (0.4)
5(2.4) 37 2.1)

61.4 (21.2) 76.7 (11.5)

Values in italics represent % (n) not mean (SD)

* Activities of Daily Living. Score range 0-6. Higher scores indicate better functional performance

® Performance-Oriented Mobility Assessment. Score range 0-28. Lower scores indicate worse balance and gait abilities as well as a greater risk

of falling

¢ Mini Mental State Examination. Score range 0-30. Higher scores indicate better cognitive function. Scores are corrected for age and education

9 Thirty Item—Geriatric Depression Scale. Score range 0-30. Higher scores indicate worse depressive status

¢ Cumulative Illness Rating Scale morbidity. Scores 0—13. Higher scores indicate higher morbidity

f Cumulative Illness Rating Scale severity. Scores 1-5. Higher scores indicate more severe multiple pathology

& European quality of life visual analogue scale. Score range 0-10. Higher scores indicate better quality of life
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Mean Euroqol VAS score

20

T T
No attendance Once or twice Three times Four times or more

Weekly attendance

Fig. 1 Weekly attendance of a day care centre and quality of life in
older outpatients with depression

QOL, such as the clinical, functional and emotional status,
mobility and cognitive function, which were included in
the statistical analyses.

Only about 11% of our sample of depressed older adults
were attending a DC. This seems to be a low rate of
attendance, yet if we compare it with the rate of attendance
of DCs (both regular and specific DCs) in all community-
dwelling subjects with dementia (28%) (Georges et al.
2008), we believe we have found results of a reasonable
magnitude taking into account that: (i) dementia and
depression have a similar prevalence in the community-
dwelling older population (Ferri et al. 2005; Unutzer 2007),

(ii) older people with dementia are the majority of DC
attendees (Reilly et al. 2006).

Since the participants of our study attended regular DCs
for vulnerable older adults, which were not designed for
people with a specific psychogeriatric syndrome, our study
can provide no information on particular models of day-
care services associated with QOL in the elders with
depression. However, the fact that none of the subjects
belonging to the “non-attendants™ group had ever attended
a DC seems to suggest that older depressed people
attending a regular DC do not often stop for instance
because of reasons of dissatisfaction with the regular
programme.

It must be noted that the cross-sectional nature of the study
does not allow us to make any statement on the effectiveness
of DC interventions on the QOL, since reverse causality
might affect the interpretation of the results. In fact, we
cannot exclude that subjects attending DCs may be a selected
group who were “better off” from the very start, i.e., people
who themselves decided to attend a DC to improve their
social and physical functioning and people who were
encouraged by their caregivers and/or GPs to attend a DC
because likely to benefit from multidisciplinary interven-
tions. In short, such subjects could have had a better QOL
before starting the attendance of DCs.

Moreover, even in the hypothesis that a higher weekly
attendance of DCs is actually able to improve the QOL in
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Table 3 Correlates of the quality of life in multiple linear regression analysis

Variables Unstandardized coefficient (95% CI) Standardized coefficient t P value
Age (years) 3.28 E-02 (—0.553 to 0.618) 0.008 0.111 0.912
Sex —3.420 (—10.982 to 4.143) —0.067 —0.894 0.373
POMA score 0.735 (0.202-1.267) 0.221 2.726 0.007*
MMSE score 0.229 (—1.069 to 1.527) 0.025 0.349 0.728
GDS score —1.863 (—2.528 to —1.199) —0.415 —5.543 <0.001*
CIRS-m score 3.283 (—1.829 to 8.396) 0.266 1.270 0.206
CIRS-s score —25.908 (—60.418 to 8.601) -0.317 —1.484 0.140
Number of drugs taken —0.514 (—1.668 to 0.640) —0.074 —0.880 0.380
Living alone 3.118 (—3.368 to 9.604) 0.069 0.950 0.344
Attendance of a DC (days per week) 3.048 (0.063-6.033) 0.140 2.019 0.045*

Adjusted R? = 0.344
DC day care centre
* P <0.05

depressed older adults, it must be emphasized that in most
developed countries, in Europe as well as in the US, the
availability of DCs falls far short of what is necessary to
serve the needs of the population suffering from debilitat-
ing illnesses (National Study of Adult Day Services 2002;
Siebenaler et al. 2005; Tester 2001). For example,
according to a recent European survey concerning health
and social services for community-dwelling people with
Alzheimer’s disease, day care services were available only
for 42% of the patients suffering from dementia (Georges
et al. 2008).

In conclusion, in older outpatients suffering from a
depressive disorder without dementia the attendance of a
DC was an independent correlate of the QOL. A longitu-
dinal randomized controlled study will be necessary to
determine whether attending a DC is really effective on the
QOL even in an older population of this kind and to decide
whether increasing the provision of DC services could
actually be a valuable measure in the management of late-
life depression.
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