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Purpose: Cognitive decline and depression are two common mental health problems that may
create a need for long-term care among the elderly. In the last decade, the percentage of older
adults who receive health care in nursing homes, day care centers, or home support services
has increased in Europe. The objectives of this descriptive and nonrandomized longitudinal
study were to evaluate and to compare the cognitive and affective evolution of day care versus
institutionalized older patients through a 1-year period, and to assess the presence of cognitive
and affective impairment as a function of the care setting.

Patients and methods: Ninety-four patients were assessed at baseline, and 63 (67.0%)
were reassessed 1 year later. Neuropsychological assessment included measures of cognitive
performance (general cognitive status, visuospatial, and language abilities) and affective status
(depressive symptoms).

Results: Our findings indicated that the majority of the participants (day care and institutional-
ized patients) had mild—moderate cognitive impairment at baseline, which significantly increased
in both groups after 1-year follow-up. However, the rate of change in global cognitive function
did not significantly differ between groups over time. Regarding language abilities, naming
function maintained among day care patients in comparison with institutionalized patients,
who showed worse performance at follow-up. As regards to affective status, results revealed
that institutionalized patients had a significant reduction in depressive symptoms at follow-up,
when compared to day care patients. Results also highlight the high frequency of cognitive
impairment and depressive symptoms regardless of the care setting.

Conclusion: Our findings revealed a similar global cognitive decline rate between patients
receiving day care services and those residing in a nursing home at the 1-year follow-up,
and slightly different trajectories in other outcomes such as naming function and depressive
symptoms.

Keywords: cognitive and affective assessment, day care elderly patients, institutionalized
patients

Introduction

A high prevalence of cognitive and affective declines among the elderly has been
reported in previous cross-sectional studies. Cognitive impairment has been shown to
affect 22.2% of the elderly population,' and a large proportion of cognitively impaired
older adults present coexisting depressive symptoms.>* The relationship between cogni-
tive status and depressive symptoms and their liability to cause functional decline is of
clinical and public health relevance, as it appears to be common, frequently coexists,
and may be treatable.® Cognitively impaired and/or depressed older adults are likely
to experience different degrees of physical impairment and/or chronic diseases, and
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serious functional limitations on basic and/or instrumental
daily activities, which may create health care needs.*

Nursing homes services serve heterogeneous older adults
with varying degrees of physical and cognitive impairment
and/or chronic illness, which create a need for assistance
with basic or instrumental activities of daily living. Dementia
patients are often placed in a nursing home, usually after
using day care services. These day care services, which were
originally developed to reduce the caregiver burden, have
been shown to be effective in maintaining the cognitive func-
tion of dementia patients and in improving their behavioral
and psychological symptoms,® being considered an alterna-
tive to institutionalization or nursing home care.

It has also been demonstrated that utilizing community-
based long-term care services earlier in the dementia care-
giving career delays time to nursing home placement or
institutionalization.® In general, day care services are preferred
by many older adults and enhance their quality of life. Previous
studies have identified the main predictors of institutionaliza-
tion, including low frequency of socializing with relatives and
friends, higher number of psychiatric diagnoses, worse cogni-
tive performance, and increased age.” It has also been found
that the risk of nursing home placement increases significantly
with the number of days of day care attendance, with this effect
being substantially greater for men than for women.?

The number of longitudinal studies comparing different
settings of care and describing changes in health/cognitive
outcomes over time is limited, and the results are mixed.’
In this sense, although a considerable body of literature
separately describes institutionalized and noninstitutional-
ized elderly populations, few studies directly compare the
two. In this context, longitudinal studies can provide a better
understanding of the progression from normal aging to the
initial stages of dementia, and they can help to draw conclu-
sions about how the care setting influences cognitive and
affective functions in older adults. However, literature on
the topic is difficult to compare due to the heterogeneity of
care services, populations, and measures.

Based on previous investigations, we hypothesize that cog-
nitive and affective changes — with time — may differ between
day care and institutionalized groups. The present investiga-
tion consisted of a 1-year longitudinal study that aimed to
evaluate the characteristics and the cognitive and affective
evolution of day care versus institutionalized older patients.
We were also interested in assessing the presence of cognitive
and affective disorders in these groups, and in evaluating the
impact of the setting of care (day care or nursing home care)
on the cognitive and affective performance of patients.

Materials and methods
Subjects

Our study covered patients =65 years of age admitted
to the Gerontological Complex La Milagrosa, sited in
A Coruiia (Spain). The complex consists of a day care cen-
ter and a nursing home. We selected all residents of both
care settings (n=99; 59 day care patients and 40 nursing
home residents), and then we evaluated the 94 who agreed
to participate. Core services provided by the day care cen-
ter include small-group training on memory, activities of
daily living, reality orientation, and cognitive stimulation.
Nursing home services additionally offer a 24-hour room,
supervision, and nursing care (personal care, medication
management and administration, palliative care, rehabilita-
tion, activities, and transportation). Also, 56 day care patients
and 38 permanent institutionalized patients were assessed
at baseline. In addition, 31 of the 94 participants screened
at baseline dropped out during the 12-month study period,
with 12 individuals having withdrawn from the institution,
eight reported being too ill to participate, and eleven died.
Figure 1 shows the flowchart of the participants. Also,
1 year after the first assessment, the 63 (67.0%) subjects who
remained in the study were reassessed (40 day care patients
and 23 institutionalized patients).

The study was approved by the Ethics Committee of the
University of A Coruiia and was in conformity with the prin-
ciples embodied in the World Medical Association’s Declara-
tion of Helsinki. All subjects were informed in advance about
the study and gave their consent to participate in the study,
either directly or through their legal representatives.

Cognitive and affective assessment

General cognitive status assessment

The cognitive status was assessed by a qualified clinical
psychologist using the Mini-Mental State Examination

‘ Baseline (n=94) ’

2

1-year follow-up (n=63)

F Dropout during 12 months (n=31) ﬁ

Day care (n=16) Nursing home (n=15)

« Withdrawal from institution (n=8)
¢ Poor health (n=3)
e Deceased (n=5)

« Withdrawal from institution (n=4)
e Poor health (n=5)
e Deceased (n=6)

Figure | Participants’ dropout rates and reasons.
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(MMSE),'*!"" which examines several areas of cognitive
function: orientation; memory; attention; language; and
praxis. MMSE scores, ranging from 0-30, were adjusted
for age and the level of education,' being 24/25 the recom-
mended cut-off (nondemented above 24). The Alzheimer’s
Disease Assessment Scale—cognitive subscale (ADAS-
cog)'>13 was also administrated, with a total range of 0-70 (a
higher score indicating a more impaired cognition).

As MMSE or ADAS-cog could not always be considered
due to the cognitive impairment of the participants (MMSE
scores =10), we used the Test for Severe Impairment (TSI),*
which has been shown to be a valid measure to cognitive
changes over time in severely demented patients. Finally,
the Reisberg’s Global Deterioration Scale (GDS)'S was
administrated for staging dementia in different settings.
GDS describes seven stages of cognitive function from 1 (no
subjective complaints of memory deficit) to 7 (very severe
cognitive impairment).

Visuospatial attention assessment

Regarding visuospatial attention, form A of the Trail Mak-
ing Test (TMT-A)'® was administrated. This instrument
provides information on visual search, scanning, speed of
processing, mental flexibility, and executive functions.!”!3 It
requires participants to draw lines sequentially, connecting
25 encircled numbers distributed on a sheet of paper. Scoring
was based on the time required to complete the task (higher
scores indicating greater cognitive impairment).

Language assessment

The specific instruments selected to evaluate language func-
tion were: the Verbal Fluency Test (VFT)!? to specifically
assess fluency, and the short form of the Boston Naming
Test (BNT)?! to assess confrontation-naming performance.
Regarding fluency, the 1-minute semantic verbal fluency
test for the “animals” category was applied to all partici-
pants by a speech therapist. They were asked to evoke as
many different animals as they could, over a time period of
60 seconds. The total number of correct and nonrepeated
animals listed was recorded. Lower scores indicated greater
cognitive impairment; the cut-off for impairment has been
established as <10 points.?? Regarding the BNT, participants
were asked to name the presented pictures (a set of line
drawings of 15 common objects), and they were allowed
approximately 20 seconds to name each drawing. If the
correct word was not produced in that time, a phonemic
cue was given, and an additional period of 20 seconds was
allowed for a response.

Affective assessment

Depressive symptoms were evaluated by a psychologist using
the Geriatric Depression Scale in its shorter form (GDS-sf),?
a questionnaire specifically developed for screening depres-
sive symptoms in elderly populations. We specifically
administered a Spanish-validated version of the test adapted
for patients >65 years,** which recommends using a cut-off
point of 5 or above to consider the existence of probable
clinical depression.

Data analysis

All statistical analyses were performed using the PASW
Statistics 18 statistical package version 18.0.0 (SPSS Inc.,
Chicago, IL, USA).> The level of significance was defined
as P<<0.05. The sample’s characteristics were analyzed using
descriptive statistics and frequency distributions. The day
care recipients and nursing home residents’ characteristics
were then compared at baseline and follow-up by means of
the Student’s #-test for independent samples. In addition, the
Student’s paired #-test was used to compare the cognitive
and affective scores between the two assessments points for
each group.

To explore the clinical importance of significant dif-
ferences, effect sizes were computed as Cohen’s d (small
d=0.20; medium d=0.50; large d=0.80), with a positive
effect size representing an improvement and a negative effect
size representing a worsening of scores.

Results

Sample characteristics

Sociodemographic characteristics of the final study sample
(n=63) are described in Table 1 as a function of care services.
As can be seen in Table 1, there was a significant difference
between the day care and institutionalized patients with
regard to age (P<<0.012). The institutionalized patients were
older than the day care patients (day care, 81.8517.56 years;
institutionalized, 86.4314.91 years). However, there was
no significant difference between groups with regard to
education (P=0.401). Of the 40 day care patients, 25.0%
were illiterate or had no formal education, while 75.0% had
primary to university education. Of the 23 institutionalized
patients, 13.0% had no formal education, and 87.0% had
primary to university education.

Regarding the dropout rates, an independent 7-test
revealed no significant differences on the baseline charac-
teristics of completers (n=63) and noncompleters (n=31),
revealing that age at baseline, sex, level of education,
and care setting did not differ between the completers
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Table | Characteristics of final study groups

Variable Day care patients Institutionalized t (df) P-value
(n=40) patients (n=23)
Mean age + SD (years) 81.85+7.56 86.43+4.91 —2.605 (61) 0.012%
Sex
Female, n (%) 31 (77.5%) 17 (73.9%)
Male, n (%) 9 (22.5%) 6 (26.1%)
Education —-0.846 (61) 0.401
llliterate, n (%) 1 (2.5%) -
No formal education, but can read, n (%) 9 (22.5%) 3 (13.0%)
Primary school, n (%) 24 (60.0%) 16 (69.6%)
Secondary school, n (%) 3 (7.5%) 2 (8.7%)
University, n (%) 3 (7.5%) 2 (8.7%)

Notes: Significant values are in bold; *P<<0.05.
Abbreviations: SD, standard deviation; df, degrees of freedom.

and those who discontinued the study (age [P=0.765,
completers: 83.52+7.03 years, range 65-97; non-com-
pleters: 83.10£5.16 years, range 68—94], level of education
[P=0.096], sex [P=0.590, completers: 15 males, 48 females;
non-completers: nine males, 22 females], and care-setting
[P=0.275, completers: 40 day-care patients, 23 nursing home
residents; non-completers: 16 day-care patients, 15 nursing
home residents]). These results indicate that the dropout rate
was not related to baseline characteristics.

Descriptive analysis and intergroup differences

at baseline and follow-up

The descriptive analysis and intergroup comparison at base-
line and at follow-up are reported in Table 2.

Cognitive impairment (MMSE score <24) was present
in 77.5% of the day care patients and in 82.6% of the insti-
tutionalized patients at baseline. Notably, as can be seen in
Table 2, both groups showed comparable baseline cognitive
impairment as assessed by mean MMSE total scores after
correcting for age and education level (day-care: 18.55+5.84,
range 7-29; institutionalized: 19.001+5.30, range 11-30).
At follow-up, cognitive impairment was present in 90.0%
of the day care patients and in 78.3% of the institutionalized
patients. Again, both groups showed comparable global
cognitive impairment at follow-up (day-care: 17.20+5.63,
range 5-28; institutionalized: 17.52+6.40, range 9-30).
Thus, with regard to the MMSE scores, day care patients
were not statistically different to institutionalized patients
at both assessment points. In the same line, groups did not
differ with regard to ADAS-cog and TSI scores.

Regarding GDS staging, 20.0% of the day care patients
showed very mild cognitive decline (GDS2), 25.0% showed
mild cognitive decline (GDS3), 30.0% showed moderate
cognitive decline (GDS4), and 25.0% showed moderately
severe cognitive decline at baseline. For the institutionalized

patients, 4.3% of them showed no cognitive decline (GDS1),
13.0% showed very mild cognitive decline (GDS2), 30.5%
showed mild cognitive decline (GDS3), 30.5% showed
moderate cognitive decline (GDS4), and 21.7% showed
moderately severe cognitive decline. As can be seen in
Table 2, no significant differences between the groups were
observed at baseline as assessed by mean scores on the
GDS (day care, 3.60%1.08; institutionalized, 3.52+1.12). At
follow-up, 5.0% of the day care patients showed very mild
cognitive decline (GDS2), 30.0% showed mild cognitive
decline (GDS3), 42.5% showed moderate cognitive decline
(GDS4), 20.0% showed moderately severe cognitive decline
(GDS5), and 2.5% showed severe cognitive decline (GDS6).
For the institutionalized patients, 4.3% of them showed no
cognitive decline (GDS1), 17.4% showed very mild cogni-
tive decline (GDS2), 4.3% showed mild cognitive decline
(GDS3), 39.2% showed moderate cognitive decline (GDS4),
and 34.8% showed moderately severe cognitive decline
(GDSS5). Results revealed no significant intergroup differ-
ences in mean GDS scores at follow-up (day care, 3.85+0.89;
institutionalized, 3.83+1.23).

As can be seen in Table 2, regarding visuospatial func-
tion, the group of institutionalized patients showed better
performance on the TMT when compared to day care patients
at follow-up (P<<0.044). The clinical significance of this
difference was high (4=0.85), and it was not observed at
baseline assessment (P=0.190).

Regarding language function, the patients showed com-
parable verbal impairment as assessed by their mean scores
on the VFT and BNT. In fact, there were no significant dif-
ferences in the number of evoked animals in the VFT, or in
the number of spontaneous naming responses in the BNT,
both at baseline and follow-up.

As regards affective status, depressive symptoms
(GDS-sf scores =5) were present in: 31.6% of the day care
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cognitive and affective disorders as a function of the type
of care services.

Efficient comparisons of cognitive and affective out-
comes between these care services can be difficult due to
patients’ heterogeneity, both within and across settings. In
fact, older adults who need care services may present differ-
ent degrees of physical and cognitive impairment and may
require different levels of assistance with daily living tasks.
In this line, previous studies have shown that nursing home
residents are more physically and cognitively impaired than
those residing in residential care/assisted living facilities.”’
A recent study revealed the beneficial effects of cognitive
stimulation in long-term care institutions, this effect being
significantly higher in institutionalized patients compared to
noninstitutionalized patients.?

In the present study, we have based the measurement of
cognitive impairment presence on the MMSE scores, which
have been previously used to evaluate the rate of cognitive
deterioration and predict institutionalization and mortality.”
Cognitive decline has been considered an important predictor
for functional dependence, being a useful tool indicating the
need for support.® Our results indicated that the percentage of
cognitive impairment at baseline was 77.5% for the day care
patients and 82.6% for the nursing home residents. Thus, a
majority of patients in both groups showed cognitive impair-
ment at inclusion. These findings highlight the high frequency
of cognitive impairment in both day care and institutionalized
older patients. At follow-up, cognitive impairment frequency
was also high, being present in 90.0% of the day care patients
and in 78.3% of the institutionalized patients. However, no
statistically significant differences between the groups were
observed considering the two assessment points (baseline
and follow-up).

Regarding baseline versus follow-up comparison, a
significant decrease in MMSE performance was observed,
regardless of the type of care service after 1 year. In this
sense, normal older adults are expected to remain more
cognitively stable for a long period, possibly losing fewer
points per year. In this line, in a 3-year longitudinal study
evaluating the cognitive evolution of community-dwelling
older adults without dementia, the cognitive mean decline
over the 3 years was 0.7 points.’® In dementia patients, the
MMSE decline is usually more rapid and aggressive, with
averages of annual decline of 2-3 points.*! Thus, the pro-
gression of cognitive decline observed in our study can be
considered slow or intermediate, regardless of care setting
(1.35 points in day care patients and 1.48 in institutional-
ized patients).

ADAS-cog has also been considered an efficacy measure
to study the rate of cognitive deterioration. In our study,
ADAS-cog total scores were unaffected between baseline
and follow-up. However, there was a tendency toward cogni-
tive decline in both groups, according to the MMSE results
previously discussed. Concerning TSI scores, no significant
changes were observed after 1 year. As regard to GDS stag-
ing, results revealed a decrease in the mean score of day
care patients, but not in the mean scores of institutionalized
patients.

Taking into account all the cognitive status measures
employed, our findings indicate that the rate of change
in cognitive function did not significantly differ between
institutionalized and semi-institutionalized patients over
time. This result is in line with previous longitudinal studies
showing that people living in the two care settings did not
change at different rates.?’*> However, other studies have
reported that nursing home placement is associated with an
increase in the rate of cognitive decline,* this association
being reduced when high level use of day care services pre-
cedes the institutionalization.® It has also been observed that
slower long-term cognitive decline is associated with a higher
cognitive ability at baseline or a lower level of education in
Alzheimer’s patients.**

It is important to note that day care and institutionalized
patients did not significantly differ in terms of education in
our study but did differ by age, with the average institution-
alized patients being almost 5 years older than the day care
patients. Thus, a potential limitation of this study was the
lack of statistical adjustment for age despite this difference.
However, despite both groups not being matched in age at
baseline, the cognitive decline rate was similar regardless
of care setting.

Regarding visuospatial function, the group of institution-
alized patients showed better performance on the TMT-A
than day care patients at follow-up, but not at baseline. How-
ever, the baseline versus follow-up comparison revealed that
TMT-A scores were unaffected between the two time points
regardless of care setting, indicating that visuospatial atten-
tion function was maintained over time. It is important to note
that the scores were lower than expected,® suggesting deficits
in cognitive processing speed and executive function.

About language abilities, it is important to note that the
verbal fluency and the denomination function were affected
in both day care and institutionalized patients at baseline.
However, there were no significant differences between
the groups. In fact, participants showed comparable verbal
impairment with no significant differences in the number of
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evoked animals, or in the number of spontaneous naming
responses both at baseline and follow-up. About the baseline
versus follow-up comparison, participants did not show a
significant decrease in the VFT after 1 year, regardless of
the care service. This test evaluates semantic memory and
has been considered a screening test on its own for cognitive
impairment and dementia.”? As regards to BNT scores, our
results indicate that naming abilities maintained unchanged
after 1 year for day care patients but significantly decreased
for institutionalized patients, who exhibited poorer capacity
of naming the objects. This is relevant, since naming is one of
the most important abilities in linguistic processing, involv-
ing different cognitive operations, such as visuoperceptual,
semantic, lexical, and articulatory processes.

Finally, in our study, depressive symptoms were widely
observed regardless of the care setting, affecting 31.6%
of the day care patients and 34.8% of the institutionalized
patients at baseline, and 34.8% of the day care patients
and 30.4% of the institutionalized patients at follow-up. In
previous studies, the prevalence of depressive symptoms
varies depending on the studied population, affecting up to
17.3% of older community dwellers® and up to 26.6% of
institutionalized older adults.’® It has been reported that the
depression prevalence rates among nursing home residents
are up to three to four times higher than in community-
dwelling elderly,’” and that the risk factors of depression
observed in nursing homes are similar to those in the
community.’® Regarding baseline versus follow-up compari-
son, results revealed that the level of depression significantly
decreased in institutionalized patients during follow-up.
In previous studies, the results regarding affective change
have been mixed, with some studies finding more depres-
sive symptoms in institutionalized patients,** and others in
noninstitutionalized patients over time.* Other studies did
not find statistically significant difference in rates of changes
in depressive symptoms.?’? The reduction of depressive
symptoms observed in our study may be related to the natural
process of adaptation to institutionalization or to the more
specialized supervision and nursing care from profession-
als, who adequately and individually address depressive
symptoms in nursing homes.

To sum up, our findings revealed a similar global cog-
nitive decline rate regardless of care setting, and slightly
and minimally clinically important different trajectories in
other outcomes, such as naming function and presence of
depressive symptoms. The results from this study should be
viewed in the context of methodological limitations that may
have implications for causal inferences. The sample size was

relatively small and not randomized; there was a high rate
of dropouts — as expected. Also, concomitant medication
was not controlled.

Conclusion

In general, we failed to demonstrate a different cognitive
evolution in day care and institutionalized patients with a
similar initial level of cognitive deterioration at inclusion. In
this context, the difference in setting (day care versus nursing
home) likely reflects other factors, such as the availability
and affordability of nursing homes, or the availability of
informal support for day care patients.
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