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Abstract: Leisure activity participation has been associated with reduced risk of
dementia. It is unclear whether reduced participation is the cause or consequence of
preclinical dementia. Methods: We prospectively examined the relation between
leisure activities and dementia risk in a cohort of 469 community-dwelling non-
demented subjects older than age 75.  We derived cognitive- and physical-activity
scales based on baseline leisure activity participation, measuring activity-days per
week. Results: During fol low-up (median 5.1 years), 124 subjects developed
dementia. A one-point cognitive-activity score increment was associated with
reduced dementia r isk (hazard rat io, 0.93, 95% CI 0.90 to 0.97); increasing
physical activity did not affect dementia risk. The cognitive-activity association
persisted even after excluding subjects who developed dementia within the first
seven years of fol low-up. Resul ts were simi lar  for  Alzheimer and vascular
dementias. Conclusions: leisure activity participation is associated with reduced
dementia risk, even after accounting for possible preclinical dementia.

Key words: Preclinical dementia, dementia, leisure activities, physical activities,
cognition.

It is well known that the incidence of dementia increases with advancing
age, however recognized strategies to delay or prevent dementia are few.
Observational studies report that elderly people who frequently participate
in leisure activities have a lower risk of dementia than those who do so less
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often, suggesting a possible protective role for these activities [1].  However,
it is also possible that during the long period of cognitive decline preceding
clinical diagnosis of dementia, participation in leisure activities drops more
as a consequence and less as a cause of cognitive decline. The Bronx Aging
Study, a volunteer, community-based longitudinal aging study, provided us
with an opportunity to examine the relationship between baseline level of
participation in leisure activities and dementia risk over more than 20 years.  

METHODS

Study Population

From 1980 to 1983 the Bronx A ging Study enrol led 488 community-
dwelling, English-speaking volunteers between 75 and 85 years of age. The
Blessed Information-Memory-Concentration (BIMC) test served to exclude
subjects w i th dement ia; subjects scor ing eight  or  few er  er rors w ere
included. Other exclusion cr i ter ia included severe audi tory or  v isual
impairment and known diagnoses of ParkinsonÕs disease, l iver disease,
alcoholism, or terminal i l lness. Follow-up visits occurred every 12 to 18
months. A total of 469 subjects were eligible for this analysis after excluding
tw o subjects w i th no documented leisure activ i t ies and 17 others w ho
refused follow-up. The potential study period was the 21-year-period from
1980 to 2001.

Clinical Evaluation

El i gi bl e subjects underw ent  detai l ed  basel i ne cl i n i cal  and
neuropsychological assessments. Study cl inicians examined each subject
and structured medical-history questionnaires provided information about
activities of daily l iving, including leisure activity participation. Baseline
neuropsychological evaluation assessed general cognition (BIMC; Wechsler
verbal and performance IQ), memory, and mood. 

Leisure Activities

We interviewed subjects about their frequency (daily, several days per
w eek, w eekly, monthly, occasional ly, or  never) of part icipation in six
cogni t i ve and 11 physical  act i v i t ies. We recoded these responses by
assigning one point for participa tion in one activity for one day per week
(daily = 7 points, several days per week = 4 points, weekly = 1 point, zero
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points for monthly/occasionally/never), and generated a scale measured in
activi ty-days per w eek. Cognitive activ i ties included reading books or
newspapers, writing for pleasure, doing crossword puzzles, playing board
games or cards, participating in organized group discussions, and playing
musical instruments. Physical activities included tennis, golf, sw imming,
bicycl ing, dancing, group exercises, playing team games (i .e. bow ling),
w al k i ng for  exerci se, cl imbing at  l east  tw o f l i ghts of  stai r s, doi ng
housework, and babysitting. We summed the activity-days for each activity
to generate overall scores for cognitive (0 to 42) and physical activities (0-
77).

Dementia Diagnosis

At fol low-up visits subjects w ith suspected dementia, based on study
staff observations, neuropsychological test results, or worsening BIM C
scores, underw ent  a w orkup consi st i ng of  CT scan and l aboratory
investigations to exclude reversible causes of dementia. A  diagnosis of
dementia was assigned at consensus case conferences attended by the study
neurologists, neuropsychologist, and a geriatric nurse clinician, using the
Diagnostic and Statistical Manual, third edition (the revised third edition
after 1986). Standard criteria for vascular dementia and AlzheimerÕs disease
determined dementia subtypes. To ensure uniformity of diagnosis, all cases
of  dement i a w ere re-conferenced  i n 2001 by  a neurol ogi st  and  a
neuropsychologist w ho had not participated in diagnostic conferences
between 1980 and 1998. While reduced participation in leisure activities was
used in the assessment of functional status, all raters remained blind to the
cognitive and physical activity scores. 

Statistical Analysis

We used Cox proportional hazards regression to study the association
betw een cogni t ive or physical  activ i t ies at basel ine and future r isk of
dementia, including specific subtypes. The models were adjusted for age,
sex, education, presence of chronic illnesses, and baseline cognitive status.
Leisure activities were studied both as continuous variables and as tertiles
based on act i v i ty  scores. Secondary analysis examined the ef fect  of
precl inical dementia by sequential ly excluding subjects who developed
dementia during the first two, four, seven, and nine years of follow-up. We
used linear mixed models to assess the relation between cognitive activities
and baseline cognitive status and the annual rate of change in cognitive
status. 
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RESULTS

Over 2702 person-years of fol low -up (median 5.1 years), 124 subjects
progressed to dementia (61 A lzheimerÕs disease, 30 vascular dementia, 25
mixed dementia, 8 other types of dementia). On average, subjects w ho
demented tended to be older and less educated, w ith significantly lower
scores on the cognitive-activity scale but not on the physical activity scale.
Lower levels of cognitive and physical activity both were associated w ith
increasing levels of depression, as measured by the Zung depression scale.
College graduates were significantly more likely than those who had not
completed high school to participate in reading (P=0.05), writing (P=0.01),
crossword puzzles (P=0.001), and playing musical instruments (P=0.02). 

Among the six cognitive activities, reading, playing board games, and
playing musical instruments were individually associated w ith a reduced
dement ia r i sk . Only  dancing, among the 11 physical  act i v i t i es, w as
associated with lower risk of dementia. 

The hazard ratio for dementia for a one-point increment in the cognitive-
act iv i ty  score w as 0.93 (95% CI 0.89 to 0.96); resul ts w ere simi lar  for
A lzheimer, vascular, and mixed dementias. The hazard ratio for subjects
scoring in the highest third (>11 activity-days) on the cognitive-activities
scale was 0.37 (95% CI 0.23 to 0.61). The physical-activi ty scale was not
si gni f i cant l y  associ ated  w i th dement i a, ei ther  w hen anal yzed  as a
continuous variable or in tertiles.  

The association between baseline cognitive-activity score and dementia
remained significant even after exclusion of 94 subjects in whom dementia
was diagnosed during the first seven years after enrollment, which we have
prev iousl y  i dent i f i ed  as a t ime span dur ing w hich memory  decl i ne
accelerates en route to a diagnosis of dementia [2]. 

DISCUSSION

Our prospective, 21-year study demonstrated a significant association
between a higher level of participation in leisure activities at baseline and
lower risk of dementia. A one-point increment in the cognitive-activity score
was associated with a 7% reduction in dementia risk even after adjustments
for sociodemographic variables, medical i l lnesses, and baseline cognitive
status. Risk reduction was proportional to frequency of participation; with
those scoring in the highest third on the cognitive-activity scale having 63%
reduced risk of dementia compared to those in the lowest third. Whi le
leisure activ i ty participation has been associated w i th reduced r isk of
dementia in other studies, i t has not been establ ished whether reduced
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participation in leisure activities is the cause or a consequence of preclinical
dementia. If the latter were true, the protective influence of leisure activity
participation might be overestimated. We found that baseline cognitive-
activ i ty participation predicted r isk of dementia even after excluding
subjects who developed dementia within the first seven years of follow-up,
controlling for the possible effect of preclinical dementia at study entry. 

In 2006, we extended our investigation in the same cohort to examine the
effect of leisure activity participation on risk of developing amnestic mild
cognitive impairment (aMCI), a precursor state for AlzheimerÕs disease. The
findings were similar: a one-point increase on the cognitive activities scale
was associated w ith a 5% lower risk of developing incident aMCI. The
associat ion persisted even after  excluding subjects w ho converted to
dementia within two years of meeting criteria for aMCI, to account for any
diagnostic misclassification [3].  

Recognized strategies to prevent or delay onset of dementia are few. The
burdens of the disease on patient, caregiver, and society in general are
large. Though our studies are observational in nature and do not establish a
causal link between participation in cognitively-stimulating activities and
prevention of cogni tive impairment or frank dementia, they suggest a
promising avenue for future intervention via control led studies. A  few
recent randomized clinical trials in both demented and cognitively intact
individuals have shown that taking part in cognitively stimulating activities
may slow down ongoing cognitive decline [4, 5]. Further clinical trials are
necessary to establish this link more firmly and to elucidate its underlying
neurophysiologic and neuropathologic mechanisms. Eventually, it may be
prudent , p ract i cal , and  commonpl ace to r ecommend  cogni t i v el y -
stimulating activities as a way of preventing dementia.
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