Delaying the onset of Alzheimer disease
Bilingualism as a form of cognitive reserve
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ABSTRACT

Objectives: There is strong epidemiologic evidence to suggest that older adults who maintain an
active lifestyle in terms of social, mental, and physical engagement are protected to some degree
against the onset of dementia. Such factors are said to contribute to cognitive reserve, which acts
to compensate for the accumulation of amyloid and other brain pathologies. We present evidence
that lifelong bilingualism is a further factor contributing to cognitive reserve.

Methods: Data were collected from 211 consecutive patients diagnosed with probable Alzheimer disease (AD). Patients’ age at onset of cognitive impairment was recorded, as was information on occupational history, education, and language history, including fluency in English
and any other languages. Following this procedure, 102 patients were classified as bilingual
and 109 as monolingual.
Results: We found that the bilingual patients had been diagnosed 4.3 years later and had reported
the onset of symptoms 5.1 years later than the monolingual patients. The groups were equivalent
on measures of cognitive and occupational level, there was no apparent effect of immigration
status, and the monolingual patients had received more formal education. There were no gender
differences.
Conclusions: The present data confirm results from an earlier study, and thus we conclude that
lifelong bilingualism confers protection against the onset of AD. The effect does not appear to be
attributable to such possible confounding factors as education, occupational status, or immigration. Bilingualism thus appears to contribute to cognitive reserve, which acts to compensate for
the effects of accumulated neuropathology. Neurology® 2010;75:1726–1729
GLOSSARY
AD ⫽ Alzheimer disease; MMSE ⫽ Mini-Mental State Examination.

Although evidence has accumulated validating the role of cognitive reserve in protecting
against age-related dementias,1 the relation between such factors as education and enhanced
cognitive reserve is necessarily correlational. That is, it is unclear whether intellectual, social,
and physical activities genuinely improve cognitive performance, or whether individuals with
better-functioning brains (perhaps for genetic reasons) are more likely to perform well intellectually and are also protected naturally against the onset of dementia. This is not the case for
bilingualism: in the vast majority of cases people become bilingual not because they are naturally gifted language learners, but because of circumstances that require it. The possibility that
bilingualism may contribute to cognitive reserve and thus be associated with a delayed onset of
dementia was suggested by a series of studies showing that the constant use of 2 or more
languages enhances aspects of attention and cognitive control across the lifespan.2– 4
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This suggestion was explored in a previous
study of hospital records of 184 patients diagnosed with dementia, of whom 91 were
monolingual and 93 were bilingual.5 Of these,
72% had been diagnosed with probable Alzheimer disease (AD) and the remainder with
other forms of dementia. At the time of the
first clinic appointment, the 2 language
groups did not differ in scores on the MiniMental State Examination (MMSE) or occupational status, but the monolingual group
had received more education (12.4 years)
than the bilingual group (10.8 years), a difference that should favor monolingual subjects.6
However, the results showed that the estimated ages at onset of dementia were 71.4
years for monolingual subjects and 75.5 years
for bilingual subjects; ages at first clinic appointment were 75.4 years for monolingual
subjects and 78.6 years for bilingual subjects.
Thus, bilingual patients exhibited symptoms
of dementia between 3 and 4 years later than a
comparable group of monolingual patients.
Here, we followed up this result with a new
sample of patients. The need for a replication
was underlined by the results of a recent
study7 that found protective effects of multilingualism in some but not all groups. In the
present study, we collected more detailed language information through a structured questionnaire and restricted the study to patients
diagnosed with probable AD.
METHODS Study design and patient selection. We
report data from 211 consecutive patients diagnosed with prob-

Table

able AD in the Sam and Ida Ross Memory Clinic at Baycrest in
Toronto, Canada, between January 2007 and December 2009.
Diagnosis was based upon National Institute of Neurological
and Communicative Disorders and Stroke–Alzheimer’s Disease
and Related Disorders Association criteria8 and was reached by
consensus among a group comprising at least 2 physicians and 1
neuropsychologist. At the first clinic visit, age at onset of cognitive impairment was recorded from patients or their caregivers.
Information was also collected about occupational history, education, language history, fluency in English and other languages,
place of birth, and date of immigration to Canada. The criterion
for classification as bilingual was having spent the majority of
life, at least from early adulthood, regularly using at least 2 languages. Accordingly, 102 patients were classified as bilingual (60
female) and 109 as monolingual (60 female). The bilingual subjects included speakers of 21 first languages, of which the most
common were Yiddish (n ⫽ 24), Polish (n ⫽ 12), Italian (n ⫽
11), Hungarian (n ⫽ 9), and French (n ⫽ 7).

Standard protocol approvals, registrations, and patient
consents. This study received approval from the Baycrest Research Ethics Board in a Certificate of Research Approval dated
August 11, 2006 (REB #06-41).

The results are shown in the table. A
2-way analysis of variance for language group and
gender showed that the 5.1-year difference in age at
onset of symptoms of dementia yielded F1,205 ⫽
16.25, p ⬍ 0.0001, with no other effects, Fs ⬍1.
Estimation of onset age is clearly subjective, but we
see no reason for a systematic difference between language groups in this respect. In any case, the 4.3-year
difference in age for the initial clinic visit yielded
F1,207 ⫽ 12.02, p ⬍ 0.0006, again with no other
effects, Fs ⬍1. Given that the bilingual group contained more immigrants than the monolingual
group, it might have been the case that patients in
the bilingual group waited longer before consulting a
doctor, but the duration between symptom onset
and clinic visit was longer for monolingual subjects
(3.8 years) than bilingual subjects (3.1 years),
RESULTS

Mean value (SD) for descriptors for each language group

Language group

No.

Age at
onset, ya

Age at first
appointment, yb

Duration,
yc

MMSEd at first
appointment

Years of
education

Occupation
statuse

Monolingual

109

72.6 (10.0)

76.5 (10.0)

3.8 (2.9)

21.5 (5.7)

12.6 (4.1)

2.8 (1.3)

Men

49

73.3 (9.4)

77.3 (8.9)

3.9 (2.9)

22.1 (5.7)

13.2 (4.4)

3.2 (1.0)

Women

60

72.1 (10.4)

75.9 (10.8)

3.7 (2.9)

21.0 (5.7)

12.0 (3.8)

2.5 (1.3)

Bilingual

102

77.7 (7.9)

80.8 (7.7)

3.1 (1.9)

20.4 (5.6)

10.6 (5.1)

2.5 (1.1)

Men

42

77.6 (7.8)

80.4 (7.8)

2.8 (1.8)

21.0 (4.8)

11.1 (6.1)

3.0 (0.9)

Women

60

77.8 (8.1)

81.1 (7.6)

3.3 (1.9)

20.0 (6.0)

10.3 (4.3)

2.2 (1.2)

Abbreviation: MMSE ⫽ Mini-Mental State Examination.
a
Age at which symptoms were first reported by family.
b
Age at first visit to clinic.
c
Duration of elapsed time between a and b.
d
Scores out of 30.
e
Based on 4-point scale developed by Human Resources and Skills Development, Canada, in which higher numbers signify
higher status.
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F1,205 ⫽ 4.02, p ⬍ 0.05, with no other effects, Fs
⬍1. We compared the effect of immigration through
2-way ANOVAs (language group ⫻ immigration
status) on the 2 age variables. The monolingual
group included 35 immigrants and 74 nonimmigrants, and the bilingual group contained 81 immigrants and 21 nonimmigrants. For both onset age,
F1,205 ⫽ 16.39, p ⬍ 0.0001, and clinic age, F1,207 ⫽
12.07, p ⬍ 0.0007, there were effects of language
group but no effect of immigration status, Fs ⬍1.
There were no differences between language
groups for MMSE scores, F1,201 ⫽ 1.98, NS, or gender, F1,201 ⫽ 1.84, NS, but monolingual subjects
reported more formal schooling than bilingual subjects, F1,205 ⫽ 9.08, p ⬍ 0.003. This difference may
reflect wartime circumstances in Europe at the time
bilingual patients were teenagers. The discrepancy,
however, again favors the monolingual subjects who
received more formal education.
Our interpretation of the present
findings is that bilingualism is a cognitively demanding condition that contributes to cognitive reserve in
much the same way as do other stimulating intellectual and social activities.1,6,9 These results replicate
and extend our previous findings in several respects.
The patients were all diagnosed with probable AD
rather than a variety of dementias, and we collected
more precise information about each patient’s language, occupation, and immigration history. It
should be noted that in both studies the levels of
cognitive impairment of the 2 language groups were
equivalent at the time of diagnosis; this fact reduces
the likelihood that the result reflects some group difference in referral to the clinic.
Nonetheless, the findings should be treated cautiously given that the group comparison is crosssectional; more definitive results would be obtained
from a prospective study. The important question is
whether bilingualism is truly the agent of change in
these patients, or whether other factors associated
with the bilingual group are responsible. Two candidates for such confounding factors are education and
occupational status, but our present data show that
the monolingual group has higher mean scores than
the bilingual group on both of these variables, so any
protective effect associated with more education or
higher occupational level would work against our hypothesis. A third possibility is that immigrants may
be more energetic than nonimmigrants, and therefore the bilingual effect is really an immigrant effect.
In the present samples, 79% of the bilingual subjects
but only 32% of the monolingual subjects were immigrants, supporting this possibility. An analysis taking immigration status into account within each
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language group did not change our results, but caution is still warranted given the relatively small numbers involved.
The finding of a 4- to 5-year delay in the onset of
symptoms of AD is dramatic. There are currently no
pharmacologic interventions that have shown comparable effects. However, this estimate is in line with
other studies showing a benefit of factors contributing to cognitive reserve. One review10 reports a reduction of 46% in the incidence of dementia
associated with stimulating mental activities. We are
not claiming that bilingualism in any way prevents
AD or other dementias; the available evidence does
suggest, however, that bilingualism postpones the
onset of symptoms. The effects of this factor on the
prevalence of AD in countries with high rates of bilingualism remain to be assessed.
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translated into classes of recommendations for clinical care, as shown below (right). For more information, please access the
articles and the editorial on the use of classification of levels of evidence published in Neurology.1-3
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