
Background: Much of the research on health status of the
oldest old has focused on declines in physical and cogni-
tive functioning. This study investigates changes in cogni-
tive status over a 5-year period, with an emphasis on fac-
tors associated with remaining cognitively intact.

Methods: The sample consisted of 611 community-
dwelling Manitobans age ≥80 in 1991/92. Logistic regres-
sion analysis was used to examine baseline characteristics
associated with remaining cognitively intact over a 5-year
period (age, gender, education, Winnipeg/non-Winnipeg
residence, living arrangement, physical functioning,
Modified Mini-Mental State score (3MS), number of chronic
health problems, self-rated health).

Results: Among the 453 individuals who were cognitive-
ly intact at baseline, 38% remained intact 5 years later.
Individuals who were younger, had better physical func-
tioning, had more years of education, and higher 3MS
scores were significantly more likely to remain cognitively
intact.

Conclusions: These findings highlight the importance of
age and the ability to perform basic and instrumental activ-
ities of daily living in maintaining cognitive functioning
among the oldest old.
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INTRODUCTION

The oldest old are the most rapidly growing seg-
ment of the Canadian population aged ≥65.1 Much
of the research on this age-group focuses on
declines in cognitive and physical functioning. For
example, Hogan and colleagues2 reported that over
one-half of the Canadian Study of Health and
Aging (CSHA) participants age ≥85 who were
diagnosed with no cognitive impairment at base-
line had a diagnosis of cognitive impairment 5

years later and two-thirds had a decline in their
functional abilities. Even after age 85, age is asso-
ciated with an increasing risk of developing cogni-
tive impairments.3,4

Interestingly, relatively little attention has been
given to the likelihood of maintaining cognitive
functioning and the oldest old’s characteristics
associated with remaining cognitively intact. This
study examines changes in cognitive status over a
5-year period among Manitobans aged ≥80. The
objectives are: 1) to describe changes in cognitive
status from 1991/92 to 1996/97; and 2) to identify
characteristics associated with remaining cogni-
tively intact.

METHODS

The data are from the Manitoba Study of Health
and Aging (MSHA). The MSHA is an expansion of
the Canadian Study of Health and Aging (CSHA),
whose primary objectives were to estimate the
prevalence of dementia3 and to examine issues
related to informal caregiving.5 Study methods are
briefly described; more detailed information is
available elsewhere.6,7

The MSHA at baseline involved in-person
screening interviews of 1,763 individuals aged ≥65
living in the community in 1991/92. These respon-
dents were randomly selected according to health
region and age group, with an oversampling in the
older age groups, from a list provided by Manitoba
Health. This source provides one of the most com-
plete listings of residents, because individuals in
the province need to be registered in order to
receive government-funded medical services cov-
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erage. In 1996/97, attempts were made to re-inter-
view elders who had participated in 1991/92.

In the screening phase, cognitive status was
assessed using the Modified Mini-Mental State
Examination (3MS).8 Individuals whose scores
were ≥78 out of a possible 100 on the 3MS were
considered cognitively intact. Those who scored
<78 were asked to participate in a clinical assess-
ment that involved physical, neurological, and
mental status testing. During a consensus meeting,
the clinical team determined a diagnosis of cogni-
tive impairment-not dementia (CIND) or dementia,
using the Diagnostic and Statistical Manual of
Mental Disorders, 3rd Edn, revised (DSM-III-R)9

and the NINCDS-ADRDA diagnostic criteria.10

The CIND category included cognitive loss associ-
ated with depression, delirium, chronic alcohol and
drug use, other psychiatric illness, mental retarda-
tion, age-associated memory impairment, or
‘other’ presumed origins such as Parkinson’s dis-
ease or epilepsy.11,12 Dementia included
Alzheimer’s disease, vascular dementia, other spe-
cific dementias, and unclassifiable dementia.

At the time of the 1991/92 screening interview,
650 individuals were aged ≥80. The sample for the
analyses presented here consisted of 611 older
adults; the 1996/97 cognitive status was not known
for the remaining 39 respondents.

Measures

Cognitive status categories. The screening 3MS
score and the clinical team’s diagnosis of cognitive
impairment were used to create four categories of
cognitive status: 1) cognitively intact (scored ≥78
on 3MS and not eligible for a clinical assessment
or scored ≤77 on 3MS and diagnosed with no cog-
nitive impairment); 2) possible cognitive impair-
ment (≤77 on 3MS and no diagnosis available as
clinical assessment was not completed); 3) CIND
(met criteria for cognitive impairment - not demen-
tia); and 4) dementia (met criteria for dementia). In
1996/97, the category of deceased (died between
1991/92 and 1996/97) was added.
Baseline characteristics. Sociodemographic char-
acteristics included age, gender, education, living
arrangement, and Winnipeg/non-Winnipeg place of
residence.

Physical functioning was measured using the
OARS Multidimensional Functional Assessment
Questionnaire.13,14 Ability to perform 14 activities

(eating, dressing, taking care of appearance, walk-
ing, getting in/out of bed, taking a bath/shower,
getting to the bathroom, using the telephone, get-
ting to places out of walking distance, shopping,
preparing meals, doing housework, taking medica-
tions, handling money) were coded 0 = unable to
perform, 1 = with some help, and 2 = without help.
Using the OARS methodology,14 five groups were
then created: excellent/good; mild impairment;
moderate impairment; severe impairment; and,
total impairment. A dichotomy of excellent/good
functioning versus mild, moderate, severe and total
impairment was used in the analyses.

Other health measures at baseline included the
number of self-reported chronic health problems
such as high blood pressure and heart problems (0
to 10+) and the 3MS score. Self-rated health was
measured by responses to the question “For your
age, would you say in general your health is excel-
lent, good, fair, poor or bad?”

RESULTS

Baseline Sample Characteristics

Of the sample, 61% were female. Their ages in
1991/92 ranged from 80 to 98, with a mean of 85
years. On average, they had 9 years of education.
One-half (53%) lived in Winnipeg; 56% lived
alone.

Baseline 3MS scores ranged from 41 to 100,
with a mean of 81. Forty-three percent had excel-
lent/good physical functioning. They reported an
average of five chronic health problems. One-half
(51%) rated their health as good for their age, and
17% rated their health as excellent.

Cognitive Status

At baseline, 74% were cognitively intact. Sixteen
percent were diagnosed with cognitive impairment,
9% with CIND and 7% with dementia. An addi-
tional 10% screened as possibly cognitively
impaired.

Changes in Cognitive Status

Among the 453 individuals who were cognitively
intact at baseline, 38% remained intact 5 years later
(Table 1). One-quarter (24%) were diagnosed with
cognitive impairment (11% - CIND, 13% - demen-
tia). Over one-third (36%) had died since 1991/92.  
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Among the 62 individuals with possible cogni-
tive impairment at baseline, one-quarter (26%)
were diagnosed with cognitive impairment in
1996/97 (10% - CIND, 16% - dementia) (Table 1).
Over half (61%) had died since 1991/92.

Among the 57 individuals diagnosed with CIND
at baseline, 47% were diagnosed with cognitive
impairment (16% - CIND, 32% - dementia) and
47% had died five years later (Table 1). Lastly,
among those who had been diagnosed with demen-
tia at baseline, 31% had this same diagnosis in
1996/97 while 69% had died.

Characteristics Associated with Remaining
Cognitively Intact

Attention now turns to factors associated with
remaining cognitively intact. The analysis was lim-

ited to the 453 individuals who were cognitively
intact at baseline. Specifically, the comparison was
between the 170 individuals who remained cogni-
tively intact 5 years later and the 283 who did not.
The deceased are included in the latter group,
although it is recognized that some individuals may
not have developed cognitive impairment prior to
death.   

In the unadjusted logistic regression models,
individuals who were younger, had more years of
education, higher 3MS scores, better physical
functioning, fewer chronic health problems, and
better self-rated health (excellent or good) at base-
line were more likely to remain cognitively intact 5
years later (Table 2). Gender, Winnipeg/non-
Winnipeg residence, and living alone versus with
others were not significantly associated with
remaining cognitively intact.  These results
remained the same when controlling for age and
gender (details available upon request). 

The full model considered all these factors
together, with the exception of education and 3MS
score (Table 2). The correlation between education
and 3MS scores is well documented;13 therefore,
education and 3MS score were entered into sepa-
rate models. Once again, younger individuals and
those with excellent/good physical functioning
were significantly more likely to  remain cogni-
tively intact. Both more years of education and
higher 3MS score was associated with the likeli-
hood of remaining cognitively intact.

DISCUSSION

This study identified changes in cognitive status
over a 5-year period among Manitobans age ≥80
and the factors associated with remaining cogni-
tively intact. Over one-third of the individuals with
no cognitive impairment at baseline remained cog-
nitively intact 5 years later. This is similar to the
percent of cognitively intact who had died over the
5 years. 

Of particular note is the finding that over one-
half of the oldest old who were cognitively intact at
baseline and still alive 5 years later remained cog-
nitively intact. In other words, the development of
cognitive impairment with increasing age is in no
way universal even in this age group.

Our results suggest that the youngest of the old-
est old are more likely to remain cognitively intact.
This underscores the importance of considering

Cognitive Status

GERIATRICS Today: J CAN GERIATR SOC 143

Table 1. Cognitive Status in 1991/92 and 1996/97

1991/92 1996/97 n %
Cognitive Cognitive
Status Status

Cognitively intact Cognitively intact 170 37.5
Possible cognitive

impairment 13 2.9
Cognitive impairment

- not dementia 49 10.8
Dementia 58 12.8
Deceased 163 36.0
Total 453 100.0

Possible cognitive Cognitively intact 3 4.8
impairment Possible cognitive

impairment 5 8.1
Cognitive impairment

- not dementia 6 9.7
Dementia 10 16.1
Deceased 38 61.3
Total 62 100.0

Cognitive Cognitively intact 2 3.5
impairment Possible cognitive
-not dementia impairment 1 1.8

Cognitive impairment
- not dementia 9 15.8

Dementia 18 31.6
Deceased 27 47.4
Total 57 100.1

Dementia Dementia 12 30.8
Deceased 27 69.2
Total 39 100.0



age within the oldest old.
Remaining cognitively intact was also signifi-

cantly associated with having more years of educa-
tion. It could be that individuals with a higher edu-
cation may have more “cognitive reserve” or may
be better “test-takers”. This is somewhat supported
by the fact that older adults with higher 3MS scores
were also more likely to remain intact. The possi-
ble protective effect of education on maintaining
cognition may mitigate, at least in part, the effect
of an aging population on the numbers of persons
developing cognitive impairment.

Consistent with previous research, we found a
relationship between cognitive and physical func-
tioning. The oldest old with excellent/good physi-
cal functioning were more likely to maintain their
cognition. As noted by Njegovan et al,15 the rela-
tionship between cognitive impairment and func-
tional disability is important in understanding the
future care needs as individuals decline both in
cognitive and physical functioning. This finding
may have particular clinical relevance. As changes
in functional ability may be more readily noticed
by both family members and clinicians, a change in
the ability to perform activities of daily living may
act as a tool in identifying changes in cognitive
functioning.

It is important to note two specific study limita-
tions, because they point to directions for future
research. As mentioned previously, we do not
know the cognitive status of those who died

between 1991/92 and 1996/97. These individuals
may or may not have been cognitively intact at the
time of death. In addition, because data were col-
lected at only two points in time and 5 years apart,
it is not known when the respondent became cog-
nitively impaired. More frequent data collection
would address these issues. 

Overall, this study has highlighted the diversity
among the oldest old. Increased attention to the
ways in which these individuals can maintain their
cognitive functioning is needed. As well, further
research on the usefulness of incorporating cogni-
tive assessment into clinical care is required.

The Manitoba Study of Health and Aging (MSHA) was
funded primarily by Manitoba Health (1990-93) and
Manitoba Health’s Healthy Communities Development
Fund (1995-99). Additional funding was provided
through the Canadian Study of Health and Aging
(CSHA) by the Seniors Independence Research
Program of the National Health Research and
Development Program of Health Canada (Project No.
6606-3954-MC(S)). The results and conclusions are
those of the authors and no official endorsement by
Manitoba Health is intended or should be inferred. The
contributions of MSHA Research Group members at the
University of Manitoba’s Centre on Aging are gratefully
acknowledged.
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Self-rated healthd

Good 1.83* 1.14-2.93 1.61 0.94-2.75
Excellent 1.90* 1.07-3.37 1.12 0.55-2.26

*P<.05; **P<.01; ***P<.001
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The following piece was sent to the Journal by a
grade 12 student attending Bracebridge and
Muskoka Lakes Secondary School in Bracebridge,
Ontario, offered for publication:

“In my eyes, my grandma has always been the most
amazing, loving, caring, and perfect person. For as long
as I can remember, she always told me how much she
loved me. The kisses on my face were endless, and the
compliments on how beautiful she thought I was con-
stantly poured out.

To me she was perfect. So full of love, life, and happi-
ness, just being with her made everything seem okay. My
grandma would be the one to reassure me when I was
questioning myself, or to tell me how proud of me she
was. Her wisdom, good advice, and positive outlook on
life made me wish that one day, if I was lucky enough, I
could be an amazing woman like her.

Three years ago my grandma was diagnosed with
Alzheimer’s. Since then everything’s changed. The visits
weren’t as frequent, and the telephone didn’t ring as
often.

My grandma’s condition got worse every time I went to
visit. At first she couldn’t remember where she put the
chocolates, then she had trouble getting the grandchil-
dren’s names straight, then she was confused about

where she was or what she was doing. Eventually, she
could barely hold a drink without spilling it; she’d forget it
was in her hand.

I haven’t seen my grandma in a year and a half now;
she was put into a nursing home in Alliston because my
grandpa could no longer take care of 
her. Since then, I haven’t been able to visit her in the
home. And she’s gotten worse. My mom goes and visits
her once a week and she tells me about 
it. My grandma doesn’t even know who my mom or my
grandpa are anymore. She can’t go to the bathroom on
her own, or eat real food.

I constantly question myself and wonder if I should
take the chance and go see her. Alliston is only an hour
and a half away from where I live. I could easily go visit;
but I can’t. And it bothers me. Part of me is afraid to go
see her. The other part is afraid that if I don’t go, when
she does pass away, I will regret not seeing her one last
time. My sister went and saw her a few months ago and
she didn’t even recognize my grandma. I’m afraid that my
last thoughts of my grandma will be of her being very sick
and frail. Right now I remember her being happy, healthy,
and loving life. I don’t want that to change.

I think for now it’s best for me to not go and visit. I’m
just so afraid that I will regret it one day. It confuses me
so much, I could go crazy.”
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