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Abstract

In bilingual individuals, regression to a primary language may be associated with development of
cognitive impairment and increased risk for development of dementia. This report describes two
bilingual patients who presented with early symptoms of dementia after regression to their primary
language. The results of this study may help clinicians identify aging bilingual patients who are
beginning to develop cognitive impairment or dementia and suggest that further studies on the
long term cognitive effects of bilingualism and interactions with the aging process are indicated.

Introduction

Dementia is a major health care problem in this country affecting up to 10 percent of those
over the age of 65 years,! and resulting in economic costs approaching $100 billion per
year.2 The importance of dementia as a healthcare concern will also likely continue to
increase as the mean age of the United States population rises.3: 4 Due to the lack of
definitive tests or biomarkers, the diagnosis of dementia typically depends on careful
examination and application of clinical criteria.3 Cognitive testing is an important aspect of
the assessment and is often essential in establishing the clinical diagnosis.®

Previous studies have demonstrated that while age and education are the most important
determinants of normal variation in performance on cognitive testing,® 7 ethnicity and
language may also affect selected items of standard cognitive screening instruments.8-13
This may be particularly important when assessing bilingual patients who may vary in
comprehension and performance on cognitive tests depending on the language used to
administer the tests. Additionally, loss of language abilities is a common finding in
demented individuals that may precede other aspects of cognitive decline.14 Maintaining
proficiency in multiple languages requires increased cognitive demands compared to a
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single language, consequently non-primary languages may be particularly vulnerable to the
effects of cognitive decline.® In the elderly retreat to a primary language may be an early
indicator for development of cognitive decline or dementia.

This report describes two bilingual patients who regressed to the use of their primary
language before developing symptoms of dementia. These patients underwent general
physical and neurological examinations, blood tests for treatable or reversible causes of
cognitive impairment and neuropsychological testing. The cases described in this report
illustrate how regression to a primary language among bilinguals may be useful to clinicians
caring for aging bilingual patients and assist in identification of bilingual patients at risk for
cognitive impairment or early dementia.

The two bilingual patients included in this study presented to a University affiliated Memory
Disorders Clinic (MDC) during a one-year period from 2/1/2007 to 2/1/2008 with chief
complaint of cognitive impairment and met the Diagnostic and Statistical Manual-1V criteria
for dementia.1* This study was approved by the University of Hawai’i Committee on
Human Studies. Both patients were of Japanese ethnicity and had been born and raised in
Hawai’i, with Japanese as their primary language and English as their secondary language.
For both patients, the clinical diagnoses were established prior to obtaining MRI imaging.
Neither of the bilingual patients had structural lesions on the MRI or cortical strokes.

The bilingual patients were screened for treatable causes of cognitive impairment including
vitamin B12 deficiency, thyroid function abnormalities, neurosyphilis, and normal pressure
hydrocephalus. All medical illnesses and medications were reviewed for cognitive effects.
Neither of the patients had diagnoses of medical or psychiatric disorders that could affect
cognition. Additionally, neither of the patients were on psychoactive medications (including
antidepressant, antipsychotic, or benzodiazepine medications), acetylcholinesterase
inhibitors, or other medications that could affect cognition.

The patients underwent neuropsychological tests at the time of initial presentation. The
measures included the Mini-Mental State Examination (MMSE); digit span forwards and
backwards; serial threes; language assessment including: verbal fluency, assessment of
comprehension and repetition, the Mini-Boston Naming Test (MBNT), and brief reading
comprehension and sentence writing tests; a ten-item Auditory Verbal Learning Test
(AVLT); constructions from the Consortium to Establish a Registry in AD (CERAD);
simple arithmetic calculations including single and two digit addition, multiplication, and an
algebra problem; and frontal-executive functions including: interpretation of idioms and
proverbs, category assignment, the Luria Hand Sequence test, the Go/NoGo Test, alternate
tapping, and the Luria alternating programs.®

lllustrative Case Reports

Bilingual patient Number 1 was a 67-year-old Japanese-American man with past medical
history significant for hypertension and type 2 diabetes, brought by his wife to the MDC for
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problems with his memory and cognitive abilities. He was born on O’ahu, and spoke both
Japanese and English fluently for his entire life. His wife reported that ever since retiring at
the age of 65 years he spoke Japanese mostly at home and had not spoken English on a
regular basis. On interview, the patient’s wife described his insidious development of
memory problems exemplified by forgetting items said to him during conversation, asking
repetitive questions, misplacing items and forgetting to pay bills. There was no report of
motor or sensory change. Neurological examination revealed only bilateral absent ankle jerk
reflexes, diminished patellar reflexes, decreased vibration sensation in the lower extremities
at the toes, ankles and knees, and mildly wide based gait, all consistent with a peripheral
neuropathy. Magnetic resonance imaging (MRI) of the brain showed only mild generalized
brain atrophy.

Bilingual patient number 2 was an 85-year-old Japanese-American man with past medical
history significant for hypertension, benign prostatic hypertrophy, bilateral hearing loss and
cataracts. He was referred to the MDC by his primary care physician for suspected early
dementia. The patient was accompanied by his wife who provided the majority of the history
information. She described him as having an insidious and slowly progressive development
of memory difficulties including forgetting items said to him during conversation,
misplacing items, forgetting to turn the stove off after cooking, and not being able to find his
car in a store parking lot. There was no report of motor or sensory change. Neurological
examination revealed normal cranial nerve functions, grossly intact strength and sensation,
normal and symmetrical deep tendon reflexes, and a gait with normal base and stride.
Magnetic resonance imaging (MRI) of the brain showed moderate atrophy including the
medial temporal lobes and hippocampi bilaterally. His wife reported that while he spoke
both Japanese and English fluently during his adult years, he had stopped speaking English
at home approximately 3 years ago and for two years prior to evaluation had spoken only
Japanese.

All subjects in the study were Japanese-American men. Demographic characteristics of the
patients are given in Table 1. The two bilingual patients demonstrated poor performance on
the MMSE and tests of verbal memory and visuospatial constructions (Table 1). They also
displayed poor performance on delayed recognition of word list items resulting from
increased frequency of false positive responses, possibly related to decreased self
monitoring. The bilingual patients did not demonstrate significant impairment on measures
of attention, mental control, frontal executive functions or calculations.

Discussion

This report illustrates the importance of language in detection of development of dementia.
Regression to a primary language may indicate deterioration or decline in cognitive abilities
and serve as an early indicator for development of cognitive decline or dementia. The cases
described in this report supports the hypothesis that regression to the use of primary
language among bilinguals may be associated with poor cognitive performance and
diagnosis of dementia.
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Language proficiency is affected both by normal aging and development of dementia. Loss
of language abilities is a common finding in demented individuals, and can be one of the
most debilitating aspects of cognitive decline.1 In Alzheimer’s disease and other
neurodegenerative dementias, language difficulties are often present early in the disease
course, with word-finding difficulties, decreased verbal fluency, or difficulties with naming,
and comprehension frequently occuring.® Language difficulties may be particularly evident
among demented bilinguals, possibly related to the increased cognitive demands associated
with maintaining proficiency in multiple languages.® Indeed, even normal elderly
individuals have decreased ability to maintain fluency in multiple languages, with older
bilinguals often reverting to a single language despite a lifetime of dual language use.1®

In the elderly, retreat to the primary language could result from the increased cross-language
interference that typically occurs with advancing age or simply reflect declining cognitive
abilities.1> Cross-language interference refers to deviations from the language being spoken
due to the involuntary influence of the “deactivated” language. Because people who are
bilingual never totally deactivate either of their two languages, this can result in interference
and intrusions.1% Bilingual demented patients also tend to mix languages, and have special
problems with language separation.® Additionally, language impairment in dementia may be
asymmetrical, with preferential preservation and use of the first acquired language.18 A
symmetric language deficits is common among bilinguals suffering from neurological
disorders or after cerebral damage. This may be particularly evident in development of
aphasia following stroke, in which bilinguals often demonstrate different levels of recovery
for each language.16 In these circumstances the language with the best recovery may be the
earliest acquired language, the language of greater use, or the language spoken in the
patient’s environment.16 In dementia recently acquired information is typically most
affected with relative preservation of older information, which is consistent with regression
toward earliest acquired language in demented bilinguals.

In non-demented individuals, understanding the cognitive effects of bilingualism is an active
area of research including differential language loss following brain injury, language
recovery after stroke, and functional neuroimaging studies of language processing.
Additionally, a recent epidemiological investigation demonstrated potential beneficial
interactions between bilingualism and the aging process, resulting in delayed development
of dementia in bilinguals compared to monolinguals.1’

However, results of studies on bilingualism are sometimes difficult to interpret or compare
between studies due to use of different definitions and classification systems for
bilingualism.18 One of the earliest classification systems for bilingualism differentiates
specific types of bilinguals based on language proficiency.1? In this system, balanced
bilinguals denotes individuals with approximately equal language proficiency in two
languages and dominant bilinguals denotes individuals in which one language is determined
to be “dominant” either by frequency of use or greater proficiency.1® The term
“semilingualism” is controversial, and used to imply a low level of language development of
two or more languages without normal proficiency in either language. Another commonly
used classification system distinguishes types of bilingualism based on the method of
acquisition, which is theorized to influence cortical language representation.18 In this
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system, coordinate bilinguals denotes individuals who learn two languages in separate
environments, theorized to result in separate semantic representations within the brain.
Conversely, the term “compound bilingual” denotes individuals who learn two languages in
the same context, theorized to allow coinciding representations of both languages with
semantic knowledge.

Some studies report that bilingualism itself affects neuropsychological test performance. In
coordinate bilinguals a detrimental effect on certain aspects of cognitive performance has
been suggested to occur due to increased cross-language interference, while in compound
bilinguals there may be beneficial effects on some areas of cognitive performance.18 For
example, compared to monolinguals, bilinguals have been reported to perform less well on
language based memory tests and measures of verbal fluency, possibly due to cross-
language interference.2C In these studies, poorer performance among bilinguals was not
dependent on the language used and was observed when tested in either the primary or
secondary language.20 This finding has been replicated in studies of bilingual children and
college students as well.2! Slower response times on list recognition and lexical decision
tasks in bilinguals have been reported, which is also consistent with cross-language
interference.22 Additional evidence supporting the occurrence of cross-language interference
includes decreased performance on semantic but not phonemic or spontaneous verbal
fluency tests in bilinguals compared to monolinguals.23 Two possible theories of cross-
language interference have been suggested to explain this pattern of results.23 First,
relatively greater impairment in semantic verbal fluency may result from increased cross-
language interference, since concrete nouns may share more elements of their
representations across languages than non-concrete words; alternatively, increased cross-
language interference may result from a greater state of second language activation in the
semantic task.

Compound bilingualism, in contrast, is theorized to have beneficial effects on cognitive
abilities. Supporting evidence may include reports of higher levels of phonological
awareness,24 increased cognitive flexability,25 and faster development of grammatical
awareness in some bilingual children.26 Compound bilingualism is also reported to improve
performance on animal word list generation, a finding proposed to suggest the presence of
richer associative networks for language.2’

Functional neuroimaging has been used to investigate cortical language representations in
bilingual individuals. In subjects bilingual for Italian and English, different patterns of
cortical activation associated with presentation of material in primary compared to
secondary language have been demonstrated.28 In this study, presentation of material in the
non-primary language produced patterns of cortical activation more similar to presentation
of the material in an unfamiliar language than in the primary language.2® While these
differences may in part reflect language proficiency, the subjects were considered fluent in
English, indicating that even subtle differences in language ability may affect cognitive
processing of information.2® Addtionally, task specific differences in language activation in
older bilinguals have previously been suggested to result from differences in language
processes that occur with performance of semantic versus phonemic fluency tasks.23 This is
consistent with functional neuroimaging studies of monolinguals which demonstrated frontal
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lobe activation in phonemic generation and temporal lobe activation in semantic word
generation.29 However, other studies have failed to demonstrate different cortical
representations for language processing systems in bilinguals.30-32

In general, learning a second language may have both beneficial and detrimental effects in
specific cognitive areas. Furthermore, the cognitive effects of bilingualism likely depend not
only on type, but also on factors such as age of second language acquisition, proficiency,
and number of years the second language was used. The results of this study support
regression to primary language in bilingual individuals as possibly predictive of poor
cognitive performance and development of dementia.

Even when patients are able to perform occupational and social activities using a secondary
language without difficulty, the challenge of cognitive testing may reveal subtle deficiencies
in language ability that would normally remain unnoticed, confounding detection of the
cognitive deficits for which the tests were developed. Consequently, the value of regression
to use of a primary language is likely greatest in ethnically diverse populations in which
multiple languages are commonly used. In this setting, many individuals are likely to have
functional knowledge of multiple languages. In this setting a patient’s regression to the use
of their primary language should be considered a possible early sign of cognitive impairment
or development of dementia. Further studies on the long term cognitive effects of
bilingualism and interactions with the aging process are warranted.

References

1. General Accounting Office Report. Health, Education, and Human Services Division, Alzheimer’s
disease prevalence. Jan 28.1998

2. National Institutes on Aging. Progress report on Alzheimer’s disease: taking the next steps. Silver
Springs, MD: Alzheimer’s Disease Education and Referral Center; 2001.

3. Drachman DA. If we live long enough, will we all be demented? Neurology. Sep; 1994 44(9):1563—
1565. [PubMed: 7936273]

4. Hebert LE, Beckett LA, Scherr PA, Evans DA. Annual incidence of Alzheimer disease in the United
States projected to the years 2000 through 2050. Alzheimer Disease and Associated Disorders. Oct-
Dec;2001 15(4):169-173. [PubMed: 11723367]

5. Mendez, MF.; Cummings, JL. Dementia: a clinical approach. 3. Philadelphia, PA: Elsevier Science
Publishing Company; 2003.

6. Fillenbaum GG, Hughes DC, Heyman A, George LK, Blazer DG. Relationship of health and
demographic characteristics to Mini-Mental State examination score among community residents.
Psychological Medicine. Aug; 1988 18(3):719-726. [PubMed: 3263663]

7. Launer LJ, Dinkgreve MA, Jonker C, Hooijer C, Lindeboom J. Are age and education independent
correlates of the Mini-Mental State Exam performance of community-dwelling elderly? Journal of
Gerontology. Nov; 1993 48(6):P271-277. [PubMed: 8227999]

8. Bravo G, Hebert R. Age- and education-specific reference values for the Mini-Mental and modified
Mini-Mental State Examinations derived from a non-demented elderly population. International
Journal of Geriatric Psychiatry. Oct; 1997 12(10):1008-1018. [PubMed: 9395933]

9. Escobar JI, Burnam A, Karno M, Forsythe A, Landsverk J, Golding JM. Use of the Mini-Mental
State Examination (MMSE) in a community population of mixed ethnicity. Cultural and linguistic
artifacts. Journal of Nervous and Mental Disease. Oct; 1986 174(10):607-614. [PubMed: 3760851]

10. Loewenstein DA, Arguelles T, Barker WW, Duara R. A comparative analysis of

neuropsychological test performance of Spanish-speaking and English-speaking patients with
Alzheimer’s disease. Journal of Gerontology. May; 1993 48(3):P142-149. [PubMed: 8482824]

Hawaii Med J. Author manuscript; available in PMC 2015 February 20.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

McMurtray et al.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Page 7

Manly JJ, Jacobs DM, Sano M, et al. Cognitive test performance among nondemented elderly
African Americans and whites. Neurology. May; 1998 50(5):1238-1245. [PubMed: 9595969]
Salmon DP, Riekkinen PJ, Katzman R, Zhang MY, Jin H, Yu E. Cross-cultural studies of
dementia. A comparison of mini-mental state examination performance in Finland and china.
Archives of Neurology. Jul; 1989 46(7):769-772. [PubMed: 2742548]

Teresi JA, Golden RR, Cross P, Gurland B, Kleinman M, Wilder D. Item bias in cognitive
screening measures: comparisons of elderly white, Afro-American, Hispanic and high and low
education sub-groups. Journal of Clinical Epidemiology. Apr; 1995 48(4):473-483. [PubMed:
7722601]

American Psychiatric Association. Diagnostic and statistical manual of mental disorders. 4.
Washington, DC: American Psychiatric Association Press; 2000.

Mendez MF, Perryman KM, Ponton MO, Cummings JL. Bilingualism and dementia. Journal of
Neuropsychiatry and Clinical Neurosciences. Summer;1999 11(3):411-412. [PubMed: 10440021]
Pearce JM. A note on aphasia in bilingual patients: Pitres and Ribot’s laws. European Neurology.
2005; 54(3):127-131. [PubMed: 16244484]

Bialystok E, Craik FI, Freedman M. Bilingualism as a protection against the onset of symptoms of
dementia. Neuropsychologia. Jan 28; 2007 45(2):459-464. [PubMed: 17125807]

Francis WS. Cognitive integration of language and memory in bilinguals: semantic representation.
Psychological Bulletin. Mar; 1999 125(2):193-222. [PubMed: 10087936]

Cummins J. The influence of bilingualism on cognitive growth. Working Papers on Bilingualism.
1976; 9:1-43.

Harris JG, Cullum CM, Puente AE. Effects of bilingualism on verbal learning and memory in
Hispanic adults. Journal of the International Neuropsychological Society. Jan; 1995 1(1):10-16.
[PubMed: 9375204]

Cook V. Aspects of memory in secondary school language learners. Interlanguage Studies Bulletin
Utrecht. 1979; 4:161-172.

Ransdell SE, Fischler I. Memory in a monolingual mode. Journal of Memory and Language. 1987;
26:392-405.

Rosselli M, Ardila A, Araujo K, et al. Verbal fluency and repetition skills in healthy older Spanish-
English bilinguals. Appl Neuropsychol. 2000; 7(1):17-24. [PubMed: 10800624]

Davine M, Tucker GR, Lambert WE. The perception of phoneme sequences by monolingual and
bilingual elementary school children. Canadian Journal of Behavioral Science. 1971; 3:72-76.
Landry RG. A comparison of second language learners and monolinguals on divergent thinking
tasks at the elementary school level. Modern Language Journal. 1974; 58:10-15.

Galambos SJ, Goldin-Meadow S. The effects of learning two languages on levels of metalinguistic
awareness. Cognition. Jan; 1990 34(1):1-56. [PubMed: 2302940]

Roberts PM, Le Dorze G. Semantic organization, strategy use, and productivity in bilingual
semantic verbal fluency. Brain and Language. Oct 1; 1997 59(3):412-449. [PubMed: 9299071]
Perani D, Dehaene S, Grassi F, et al. Brain processing of native and foreign languages.
Neuroreport. Nov 4; 1996 7(15-17):2439-2444. [PubMed: 8981399]

Warburton E, Wise RJ, Price CJ, et al. Noun and verb retrieval by normal subjects. Studies with
PET. Brain. Feb; 1996 119( Pt 1):159-179. [PubMed: 8624678]

Hernandez A, Li P, MacWhinney B. The emergence of competing modules in bilingualism. Trends
Cogn Sci. May; 2005 9(5):220-225. [PubMed: 15866148]

Illes J, Francis WS, Desmond JE, et al. Convergent cortical representation of semantic processing
in bilinguals. Brain and Language. Dec; 1999 70(3):347-363. [PubMed: 10600225]

Perani D, Abulalebi J. The neural basis of first and second language processing. Current Opinion in
Neurobiology. Apr; 2005 15(2):202-206. [PubMed: 15831403]

Hawaii Med J. Author manuscript; available in PMC 2015 February 20.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duasnuely Joyny Yd-HIN

McMurtray et al.

Table 1

Patient Characteristics

Patient 1 Patient 2
Age 67 Years 85 Years
Education 12 Years 10 Years
Mini Mental State Examination (MMSE) 23 22
Attention Digit Span Forward/Reverse 5/3 6/4
Mental Control Serial “3’s” 5 5
Memory Word List trials 5 7 6
Word List Delayed Recall 0 1
Word List Recognition 13 15
Non-verbal Delayed Recall 0 1
Non-verbal Recognition 2 2
Visuospatial Constructions 1 0
Calculations 3 3
Abstract Reasoning Category Assignment Non-impaired | Non-impaired
Proverb Interpretation Non-impaired | Non-impaired
Frontal/Executive Alternating Programs Non-impaired | Non-impaired
Luria Hand Sequence Non-impaired | Non-impaired
Repetitive Designs Non-impaired | Non-impaired
Go/No-go Non-impaired | Non-impaired
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