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Neurocognitive and Affective Baseline
Profile of the Elderly Individuals Living in
Long-term Care Nursing Home Facility:
A New Brunswick Study

Abstract

Context: The average nursing home residents in Canada face many health
challenges and cognitive and emotional problems overlap with the natural aging
process, thus making them difficult to detect. Therefore, better assessment
approach in long-term care setting is needed.

Objective: To verify if early identification of Mild Cognitive Impairment (MCl) in an
elderly care facility allows better management of dementia.

Design: A longitudinal study.
Setting: Nursing home.

Participants: 35 nursing home residents (NB) were neuropsychologically tested
and follow-up assessments were set for every 6 months for 3 years.

Main outcome measures: The paper and pencil neuropsychological testing
included the Mini Mental State Examination (MMSE), the Montreal Cognitive
Assessment (MoCA), the Wechsler’s Digit Symbol subscale (WAIS-R, Digit symbol),
the Bell's Test, the Trail Making Test A and B, and the Geriatric Depression Scale-30
items (GDS-30).

Results: Cognitive statuses of the individuals were Alzheimer’s disease, MCI or
unspecified dementia, and reported chronic comorbid conditions.

Conclusion: The base line data profile indicates that the following aspects
need to be taken into consideration: mortality, medications effect on cognitive
performance and affect and their implication on dementia. These factors would
help in better understanding and instigate better treatment and care in nursing
home.
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disorder; Mood disorder
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making New Brunswick the province with the highest proportion

of persons aged 65 and over [2]. Statistics Canada predicts that

Senior population in New Brunswick

New Brunswick’s senior population has been steadily growing.
According to the 2011 census, 123 630 individual aged 65 and
over were living in New Brunswick (representing 16.5% of the
population) [1]. In July 2015 that percentage increased to 19.0%

over the next 20 years the New Brunswick population will age
faster than the rest of Canada, and hypothesized that between
2013 and 2030, we will see a growth of over 100,000 people
in the senior age group [3]. One explanation for this increment
would be the aging of the baby boomer population, in which the
eldest of this large generation turned 65 in 2011 [4].
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Total of nursing home residents in New
Brunswick (2012)

New Brunswick being home to 19.0% of its aging population
(65 and over), only around 3% of the people are nursing home
residents [3]. The numbers of residents vary by region (Table 1
and Figure 1), with female residents being the majority [5]. In
2012, residents between the ages of 65 and 84 represented
40.3% of the total nursing home population in New Brunswick
while residents aged 85 and over represented 50.1% of this
population.

Table 1 Total of nursing home residents in New Brunswick by region.
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Nursing home residents and cognitive health

The average nursing home resident in Canada can be faced
with many challenges including multiple chronic diseases and
problems with mobility, incontinence, and memory impairment
[6]. Evidence suggests that cognitive and emotional problems
can overlap with the natural aging process, making them difficult
to detect [7,8]. In fact, memory loss, grief and physical decline
are among factors that can blur the line between normal aging
and serious psychopathology. Early evaluations of persons
who are at a high risk for Mild Cognitive Impairment (MCl) and

Male (n) Female (n) Total (n)
1 361 34% 705 66% 1066
2 240 23% 813 77% 1053
3 260 30% 596 70% 856
4 109 31% 247 69% 356
5 67 36% 120 64% 187
6 62 35% 113 65% 175
7 91 31% 198 69% 289
8 113 34% 223 66% 336
Total/province 1303 3015 4318
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progression to dementia could be beneficial to alleviate anxiety
and to identify treatable conditions that can be addressed [8] and
help the advancement of treatment planning in long-term care
facilities.

Mild Cognitive Impairment (MClI)

According to Gauthier et al. [9], MCl is a syndrome defined as
cognitive decline greater than expected for an individual’s age/
education level, but does not interfere with daily life activities.
The MCI symptoms have been classified within two categories
based on a person’s thinking skill: 1) Amnestic MCl: Person starts
to forget important information that they could previously easily
recall (e.g., appointments, conversations, etc.), and 2) Non-
amnestic MCI: Person starts to lose the ability to make a sound
judgement, to complete complex tasks, etc. [10].

Epidemiological studies have shown 3% to 19% population-
based prevalence for MCI in adults older than 65 years old.
Other studies have determined that more than half of people
affected by MCI progress to dementia within 5 years [11,12],
and that co-occurrence of affective disorder with MCI can be a
risk condition for later dementia development [13]; thus, making
the prodromal stage accompanied by cognitive impairment a
risk state for dementia. Early detection could lead to secondary
prevention by controlling risk factors [9]. Risk factors for MCl are
very similar to those for dementia, which includes age, genetics,
cardiovascular/cerebrovascular factors, lack of physical exercise
and a poor diet [10].

People with MCl usually have problems with memory, language,
thinking and judgement (notably the executive functioning deficit)
[14], and this fact has been several times shown in tasks specific
to assessment of memory, language, planning, organization,
divided attention, and visual spatial tasks. However, people with
MCI perform better at these tasks than people with dementia
[15]. Of note, number of studies to date reporting on the profile
of residents of long-term care facilities is limited, which warrants
further documentation.

Study Goals

Our aim was to screen Mild Cognitive Impairment (MCI) in an
elderly care facility in order to facilitate early identification of
MCI with subsequent better management of these patients. In
turn, amplify slow progression to dementia for those identified
individuals. Consequently, this would allow, from a clinical
perspective, to better prepare treatment and tailored protocols
for nursing home residents. Thus, the objective of this study is to
establish a baseline data, demographic of the included nursing
home patients, in order to help looking in progression of AD in
long-term care facilities.

Material and Methods

Our selection criteria consisted of: A) Residing nursing home
adults with age of 65 and over, B) Capable of consenting
(by reading and signing the consent) to neuropsychological
assessment, and C) Willing to participate in a longitudinal study.
We excluded patients with hearing and eyesight difficulties (e.g.,
deaf or blind individuals were excluded).

© Under License of Creative Commons Attribution 3.0 License

2017

Vol.3No.4:47

ACTA PSYCHOPATHOLOGICA

ISSN 2469-6676

A total of 35 individuals aged 65 and over residing at York Care
Centre in Fredericton and private patients of the affiliated
physicians with Horizon Network were recruited to participate in
this longitudinal study for an ongoing data tracking.

Subsequent to an information session, all participants signed the
consent form prior to data collection and testing. The paper and
pencil neuropsychological testing included the Mini Mental State
Examination (MMSE) [16], the Montreal Cognitive Assessment
(MoCA) [17], the Wechsler’s Digit Symbol subscale (WAIS-R,
Digit symbol) [18,19], the Bell's Test [20], the Trail Making Test
A and B [18,21,22], and the Geriatric Depression Scale-30 items
(GDS-30) [23] to profile cognitive diagnosis, and depressive
mood presentation. In addition to baseline assessment, follow-
up assessments were conducted every 6 months for 3 years for a
total of 6 assessment sessions. The duration of each assessment
session was approximately 45 min and each assessment included
neurocognitive testing and a chart review.

The extensively used Mini Mental State Examination (MMSE)
and the Montreal Cognitive Assessment (MoCA) scales, each
totalling 30 points, were used to assess the severity of global
cognitive impairment. The Wechsler Adult Intelligence Scale
subscale, Digit Symbol, a sensitive test for dementia differential
and for objectively examining learning and memory, was used,
where the total score based on the number of correct responses
within the allocated time was calculated. A score of 27 or over
is considered normal. The Bell's cancelation test with distractor
was used to assess the extent of visuospatial inattention, where
we tabulated the total number of correct responses [24]. The
test requires identifying 35 bell symbols distributed on a field of
other symbols and omitting of more than five bells indicate visual
neglect according to the author of the test [25]; thus, a cut-off
score of 32 or higher was considered as normal. The Trail Making
Test A and B, tests of visual attention and task switching ability,
were used to assess speed of information processing and mental
flexibility by measuring task completion time [26]. The GDS-30,
a well validated and extensively studied self-report depression
screening scale for elderly individuals, was used to capture the
extent of depressive symptoms, where higher score signify
higher number of depressive symptoms [23]. Noteworthy that
the choice of tools for this study is consistent with other larger
scale epidemiological studies [27-29].

A qualified research assistant carried out the testing and chart
review at the York Care Centre. Subsequently, the tests were
scored and the data were entered into the computer software
Statistical Package for Social Science (SPSS) for statistical
descriptive and group comparison analysis. All data were stored
electronically in a secure computer with a password-protected
account. The electronic folders were password-protected and
were coded in order to preserve the anonymity of the study
participants. With regards to paper copies of the data, they were
stored in a locked cabinet in the Cognitive Neuropsychology
Laboratory of the Université de Moncton.

The current study had no intervention component; however,
based on cognitive testing scores, should the participants require
additional support; their family physician referred them to
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appropriate referral services and/or local community agencies.
The family physician may have decided to refer participants to a
geriatrician or another health care professional, as they deemed
necessary as part of the participants ongoing care. However,
these additional services were not affiliated with the current study.

Results

Our study included 35 residents of the York Care Centre (25
females and 10 males). The mean age of the sample was 84.89
years (SD=8.36), where mean age for women was 84.84 years
(SD=8.36) and for men was 85 years (SD=5.25). There were 4
women out of the 35 patients who were considered to be mildly
depressed. Medication types, cognitive diagnoses, and chronic
diseases varied within the sample (Table 2). Length of stay at
the nursing home for nearly 50% of the participant was under 12
months, where 30% were under 24 months, and the remaining
were residents for over 2 years.

Table 2 shows that a large proportion of individuals in our
study were taking SSRI medications (38.2%), followed by
antipsychotics and explicitly cholinesterase inhibitors (20.6%),
and third, unspecified Alzheimer’s disease medication (17.6%).
Of note, in comparison to mildly depressed, a large portion of
non-depressive were taking SSRIs (2 vs. 11); this trend was
also observed for cholinesterase inhibitors (0 vs. 7), Alzheimer
medication (0 vs. 6), benzodiazepine (1 vs. 4), and antipsychotic
(3 vs. 4). Our assessment shows that, based on cognitive
performance, majority of individuals suffered from Alzheimer’s
disease (17.6%) followed by MCI (14.7%), yet 20.6% of individuals
were reported to have an unspecified dementia. Within the
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chronic disease category, majority of individuals reported to
have arthritis (55.9%), followed by hypertension (44.1%), and
allergies (38.2%).

Table 3 shows the cognitive and affective presentation of the
sample. For global cognition, total mean score, or by sex, for both
MMSE and MoCA was below normal cut-off score (<26 for MoCA,
and <23 for MMSE) for the sample [30,31]. With both MMSE and
MoCA we have observed individuals with mean global cognitive
total score within the moderate to severe dementia state, and
individuals with near flawless to perfect global cognitive score.
The mean total digit symbol scores for both sex and total sample
were below normal (<27) suggesting memory and encoding
deficit, in other words, learning insufficiency consistent with
cognitive impairment. The average score of the participants on
Bell’s test was lower than the cut-off score we have set, thus
suggesting of visual perception deficit. On Digit symbol, both
male and female participants underperformed compared to age-
matched norms, on matching symbols [18]. Overall, there seem
to be a trend for males to score higher than females on cognitive
tests, with exception to Trail making test B. Also, there seem to
be no significant difference between sexes on test of Trail making
A (Table 3).

The total mean GDS score for the sample as well as by sex was
within the normal range (0 to 9). However, there were individuals
presenting with elevated depressive symptoms (e.g., 18 out of
30) and those that did not present with any depressive symptom
[23]. Also, the mean total score for the sample and by sex for
individuals aged between 65 and up, with dementia or without,
were below the demographically corrected norms (<6.00, SD 4) [32].

Table 2 Patients’ medication, cognitive diagnosis, and chronic disease profile.

Mildly depressive Non-depressive Total %
Medication types

SSRI 2 11 38.2%
Antipsychotic 3 4 20.6%

Mood stabilizer 1 0 2.9%
Benzodiazepine 1 4 14.7%
Alzheimer Medication 0 6 17.6%
Cholinesterase inhibitor 0 7 20.6%

Memantine (Ebixa) 0 1 2.9%

Diagnostics

Alzheimer 0 6 17.6%

Mixed dementia 0 2 5.9%

Other dementia 1 1 5.9%
Unspecified dementia 0 7 20.6%
MCI 0 5 14.7%

Chronic diseases

Diabetes mellitus 3 7 29.4%
Hypertension 2 13 44.1%
Arthritis 2 17 55.9%
Osteoporosis 1 11 35.3%
Hypothyroidism 1 8 26.5%
Allergies 3 10 38.2%
Gastrointestinal disease 0 11 32.4%

MCI: Mild Cognitive Impairment; SSRI: Serotonin Selective Reuptake Inhibitor
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Table 3 Cognitive assessment scores divided by sex and global score.
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Total MMSE Total MoCA  Total Digit Symbol Score Bell’s Test TMA (s) TM B (s) Total GDS-30
Women (n=25)

Mean 24.94 18.74 16.64 25.24 155.28 371.33 5.97
S.D. 4.26 6.0 9.72 9.05 100.58 254.66 3.53
Max 30 29 37 35 391 1133 18
Min 15 5 0 3 38 0 0

Men (n=10)

Mean 23.7 17.5 13.67 21.0 159.4 433.5 4.7
S.D. 4.72 4.93 9.39 12.14 101.25 195.61 2.21
Max 30 23 33 33 390 797 8
Min 15 7 2 3 40 174 1

Total participants (n=35)

Mean 24.94 18.74 16.64 25.24 156.46 389.62 5.97
S.D. 4.26 6.0 9.72 9.05 99.29 237.62 3.53
Max 30 29 37 35 391 1133 18
Min 15 5 0 3 38 0 0

Cohen’s d
0.28 0.23 0.31 0.39 0.04 0.27 0.43
(groups)
GDS: Geriatric Depression Scale; Min: Minimum; Max: Maximum; MMSE: Mini Mental State Examination; MoCA: The Montreal Cognitive Assessment
Scale; SD: Standard Deviation; TM: Trailmaking Test

Discussion
Findings

We found that our nursing home sample (n=35) was relatively
older (mean age: 84.89, SD: 8.36), had more female, had mild to
moderate cognitive impairment consistent with dementia, and
that patients were stabilized for mood symptoms. The fact that
we did not see much depressive symptoms, to our surprise, could
be of multiple folds: A) We used an objective measure to capture
depressive symptoms, and patients with dementia may have
had anosognosia (that we did not control for) [33], thus limiting
recognition and eventual reporting of depressive symptoms; B)
In contrast to what is reported in the literature for resident of
nursing homes in the first year of stay showing high prevalence for
depressive symptoms [34], these patients did not because they
were better treated for mood related symptoms; C) The duration
of stay at our residence was variously reported. However, our
result is consistent with other studies reporting baseline data
[35,36] and specifically on chronic illness (e.g., arthritis) [37].

Of note, itis important to acknowledge our sample size limitation;
however, this sample inform us on a unique population because
participants come mainly from rural settings that is different
from larger urban settings, and that we examine nursing home
placement in a specific health service delivery system through
primary care, with limited resources. Indeed, this baseline data
set gives a better overview of the needs of frail elderly from rural
settings and helps to develop better treatment plans. In addition,
this type of information is important for planning purposes of
health service delivery systems in rural settings.

Additional shortcoming of our study includes the lack of
examination for neurophysiological factors, such as chronic
neurological disease or respiratory trouble prevalent to old
age, and that we did not control for the correlation between
environmental factors, physical activity, and sleep, where a
recent study have shown promising results [27].

© Under License of Creative Commons Attribution 3.0 License

Our study is unique in that we are reporting results from a battery
of neuropsychological tests that is more than just using the MMSE
or MoCA screeners’ scores. Other important findings are specific
to treatment, as they tend to affect cognitive profile, something
that we did not control for at this stage of the study. Majority
of our participants were taking antidepressant or medication
for Alzheimer symptoms. Additionally, our participants reported
to have chronic illness including arthritis, hypertension, and
allergies. This finding seems to be consistent with the evidence
showing the synergistic relationship between depression and
chronic physical health conditions in community sample leading
to disability [38]; although our sample were treated for mood
symptoms, chronic illness whether resulting from depressive
mood or due to other reasons, were present at large.

Limitations

We did not control for the level of education and age of the
individuals on the objective neurocognitive measures. Also,
we did not examine for gender differences, whether by scales
sensitivity or within our sample. However, the Bell test is sex and
age insensitive [20]; yet, we observed a slight difference between
sexes on mean depressive symptoms. However, these limitations
are normal given the small sample size we had.

We did not examine for group differences between mildly
depressive and non-depressive in terms of medication type,
diagnosis, or chronic disease frequency. Also, we did not examine
the difference between mildly depressive and non-depressive
or within sexes in terms of neurocognitive and depressive
symptoms. Additionally, another factor that we did not consider
was the effect of depressive symptoms on neurocognitive
performance. It is possible that those showing with elevated
depressive symptoms beyond GDS'’s cut-off score (although few)
may have performed sub-optimally on cognitive tests and thus
skewed our results, or that they had higher level of anosognosia.
Future studies, incorporating collateral information from proxy
on depressive and neuropsychiatric symptoms would be required.
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We can’t say whether the Bell’s test utility was justified here,
as it was originally developed for stroke patients; but further
assessment of the accuracy of this test in differentiating
patients with cerebrovascular versus those without would have
added strength to our study, something that we have missed.
Nonetheless, this could be indicative of specific function.

Future Direction

With regards to medication categorization, further expansion of
categories would have been interesting, which was omitted in this
study. Breaking down the SSRI category or any of the medication
categories would have helped in an improved understanding
of depressive symptoms presentation and management within
neurocognitive deficit; however, this was not possible given the
low sample size.

A thorough examination of the cognitive diagnosis would be
essential in future studies, or as we follow the trajectory of
these patients, to better classify individuals within diagnostic
categories, since we did not control for AD subtypes (probable
and possible), which could have been confounded with other
dementia subtypes.

Classification of chronic disease to categories would be essential
in future studies in order to better understand the possible
underlying correlation between dementia and metabolic/
immune-related or neuroinflammatory conditions (e.g., diabetes
mellitus, osteoporosis, allergies) or vascular in nature (e.g.,
hypertension).

Examination of neuropsychiatric symptoms, which we did not do
here, would be essential in the future studies. This assessment
would have disentangled intake of medication for other than
psychiatric preseasons. Also, this would have raised further
information about the putative synergistic effect of multiple
conditions including dementia, depression, and diabetes on
cognitive functioning and disease progression [39].
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and their impact at early prevention or slowing of dementia, and
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the effect of chronic illness and neuropsychiatric syndromes on
dementia presentation and progression. These factors would
help in better understanding and care delivery to nursing home
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eventual increase in quality of life in elderly residing in nursing
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