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Smoking Tobacco May Add to Risk of Dementia

Researchers found that, among a group of older volunteers who did not have symptoms
of dementia at the beginning of a two-year study, a greater percentage of smokersthan
nonsmokers later developed dementia. Smoking was associated with increased risk of
Alzheimer’s disease and vascular dementia in the study.

Sanley R. Mohler, M.D.
Wright Sate University School of Medicine
Dayton, Ohio, U.S.

A study that followed ol der smokers of tobacco during
atwo-year period has demonstrated a higher rate of
the onset of dementia, including Alzheimer’s disease,
in smokers compared with nonsmokers.* Within the
study population, current smokers had arelative risk
of developing dementia that was 2.5 times to three
timesthat of those who had never smoked. For former
smokers, therelativerisk of devel oping dementiawas
lower, but still greater than for those who had never

« “Demonstrable evidence of impairment in short-
[term] and long-term memory. Impairment in
short-term memory (inability to learn new
information) may be indicated by inability to
remember three objects after five minutes. Long-
term memory impairment (inability to remember
information that was known in the past) may be
indicated by inability to remember past personal
information (e.g., what happened yesterday,

smoked. FLIGHT SAFETY birthplace, occupation) or facts of common
FOUNDATION knowledge (e.g., past presidents, well-known

The findings emerged from a “prospective”’ study 1647-1997 dates).

conducted by A. Ott and colleaguesin the Netherlands.

A prospective study isonethat isconducted on subjects » “Atleast one of the following:

(participants) who on intake are free of a defined condition

and who are then followed and assessed after a specific time. “(1) Impairment in abstract thinking, as indicated by

A prospective study is considered superior to a “retrospective” inability to find similarities and differences between

study that draws conclusions after an event has occurred. related words, difficulty in defining words and concepts,

and other similar tasks;
Theterm dementiais derived from the Latin de, which means

“loss of” or “taking away from” and mens, which refersto the “(2) Impaired judgment, asindicated by inability to make

mind. A broad range of conditionsis contained withintheterm reasonable plans to deal with interpersonal, family and

dementia, and dementia is diagnosed initially by the job-related problems and issues,

demonstrated impairment of logical thought processes in

individuals who formerly were unimpaired. “(3) Other disturbances of higher cortical [outer brain
layer] function, such as aphasia (disorder of language),

The diagnodtic criteriafor dementialisted in the Diagnostic and apraxia (inability to carry out motor activities despite

Satistical Manual of Mental Disorders, Third Edition, Revised intact comprehension and motor function), agnosia

(DSM-I11-R) — the edition on which Ott and colleagues based (failure to recognize or identify objects despite intact

their diagnoses— included, among others: sensory function) and “constructiona difficulty” (e.g.,




inability to copy three-dimensional figures, assemble
blocks or arrange sticks in specific designs); [or,]

“(4) Personality change, i.e., alteration or accentuation
of premorbid habits”

Those who have dementia may forget information, names or
people whom they formerly knew. They may become
disoriented and have troublefinding familiar places, habitually
lose objects or forget to eat meals. Their speech may become
vague and confused, and they may be unableto learn new tasks
or ways of coping with life situations.

The most common cause of dementiais astroke (or aseries of
small strokes) caused either by a cerebral blood-vessel
hemorrhage or thrombus (clot) formation closing off circulation.
The result is the functional loss of brain cells, resulting in the
disturbance of thought processes (cognition), a category called
“vascular dementia” in the study report and in a more recent
DSM edition, although referred to in DSM-I11-R as “multi-
infarct dementia.” Another category of dementia was first
described in 1906, by Alois Alzheimer (1864-1915), and is
known asAlzheimer’s disease. This disease is thought to result
from the deterioration of nerve cells that are necessary for
logical thinking and for the comprehension of place and time.
The cell loss also produces a slow, steady |oss of memory.

Ott and colleagues studied a subject population of men and
women in Rotterdam, Netherlands, who were 55 or older and
placed them inthree categories: never smokers, current smokers
and former smokers. (Theterms* never,” “current” and “former”
refer to the status at the beginning of the study, or “baseline.”)
The never-smoker category served as the reference group to
determine the relative risk for the development of dementia
compared with the other two categories.

Initidly, 7,528 volunteersfor the study wereassessed for dementia
Volunteers who were found to have dementia or whose smoking
history could not be ascertained were eliminated, leaving 6,870
dementia-free participants at the beginning of the study who were
re-examined in the follow-up assessment, which occurred at a
mean 2.1 yearsafter the original assessment. Thesamediagnostic
criteria(DSM-I11-R) were used in both assessments.

Participants were screened by being given a brief cognitive test;
those whose test results indicated a possible degeneration of
cognitive function were tested more extensively, and the
researchersinterviewed caregiversor friendsof thesubject. Findly,
when dementia was suspected, the participants were examined
by a behavioral neurologist and were given neurophysiological
testing and a magnetic-resonance imaging (MRI) scan.

The diagnosis of dementia, where appropriate, was made by
physicians on the study panel as well as a neurologist and a
neuropsychologist, who reviewed all available diagnostic
records. Participants diagnosed with Alzheimer’s disease were
subdivided into those with and without cerebrovascul ar disease.

Thefollow-up assessment examined the status of the participants,
who had beenfree of dementiaat the study’sinception. Thefollow-
up assessment involved an examination similar to the origina
where feasible, although some participants could not be re-
examined because they chose not to participate, because of
their hedlth or, in some instances, because they were no longer
alive. Including in the follow-up those who had not lived to
complete the study period was designed to avoid “ survival bias,”
that is, skewing the results because some of the participantswith
the highest risk factors had been eliminated from the analysis.

Participants who could not be re-examined were assessed for
dementiaby obtaining information from their doctorsand from
theregional institute for outpatient care, which wasresponsible
for diagnosis and care of dementia patients.

The participantswere asked at the beginning of the study about
their current and previous smoking habits.

Ott and colleagues said, “ Those who smoked cigarettes[at the
beginning of the study] were asked their age at first smoking,
the duration of time without smoking and the average number
of cigarettes smoked. Former smokers[at the beginning of the
study] were asked about starting age, time without smoking,
age when they stopped smoking and average daily number of
cigarettes smoked.

“We grouped individuals at baselineinto never smokers, former
smokers and current smokers. We calculated pack-year
exposure by the average daily number of cigarettesdivided by
20 and multiplied by the number of years smoked. In all
analyses, never smokerswere used as the reference category.”

During the study of the 6,870 participants, 146 cases of dementia
emerged, of which 105 were Alzheimer’s disease (88 without
cerebrovascular disease and 17 with cerebrovascular disease)
and 19 were vascular dementia. There were also 22 cases of
“other dementia” Ott and colleagues concluded that smoking
(current or former) increased the risk of dementia in men
and women, by a relative-risk factor of 2.3 for Alzheimer’s
disease, 2.2 for vascular dementia and 2.1 for other dementia
(Table 1, page 3).

Current smokers had a 2.5 times relative risk of developing
dementia, compared with never smokers, if their exposure was
less than 20 pack-years, and 3.0 if the exposure was 20 pack-
years or more. For former smokers the relative risks were 1.5
and 2.1, respectively.

For never smokers who devel oped dementia during the study,
the mean age of onset was 85.5. Both former and current
smokerswere younger at the onset of dementia, by amean 4.1
years and 8.6 years, respectively.

In analyzing the data, Ott and colleagues adjusted for various
factors other than smoking that could have influenced the
likelihood of the participants devel oping dementia.
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“Since age is a mgjor determinant of dementia and age
distributions differed by smoking status, we adjusted for age
... inthe[analytical] models,” said Ott and colleagues. “ Sex,
education and al cohol consumption were judged to be possible
confounders [factors other than smoking that might also
account for the results] of the association [between smoking
and dementia] and were therefore added to al models. Lack
of education beyond primary level was associated with incident
dementia, so we grouped education into primary school or less,
and beyond primary school. Daily alcohol intake, expressed
in grams of pure alcohol daily, was added as a continuous
variable” (Table 2).

The researchers found that smoking was a strong risk factor
for dementia, especially Alzheimer's disease, among
participants without the APOEepsilon4 alele. (An dleleisa

pair of genes, one inherited from each parent.) But smoking
had no effect on participants with this allele. Because thereis
no way, other than an expensive genetic test, for someone to
know whether he or she possesses the APOEepsilon4 allele,
the finding is unlikely to reassure any smoker.

“The relative risks of dementia were higher for men than for
women,” Ott and colleagues said. “However, the proportion
of men who had never smoked (the reference group) was small
and only a few of them developed dementia, which led to
greater variability in our estimates of relativerisk in men and,
thus, the sex difference may reflect chance.”

Many of the changes that formerly were attributed to aging
now are recognized as adverse pharmacological effects of
tobacco products on nervetissuesand blood vessels. According

Table 1
Relative Risk of Dementia Subtypes, by Baseline Cigarette Smoking

Relative risk (95% confidence interval)

Number Never smokers Former smokers Current smokers
All Alzheimer’s disease 105 1.0 1.3 (0.8-2.1) 23 (1.34.1)
Without CVD 88 1.0 1.4 (0.8-2.3) 21 (1.1-4.0)
With CVD 17 1.0 1.2 (0.4-4.2) 3.9 (1.0-15.2)
Vascular dementia 19 1.0 14 (0.5-4.4) 2.2 (0.6-8.4)
Other dementia 22 1.0 15 (0.5-4.2) 21 (0.6-6.8)

CVD = Cerebrovascular disease

Source: Ott and Colleagues?

Note: Relative risks adjusted for age, sex, alcohol intake and education. Never smokers group used as reference.

Table 2
Baseline Characteristics of Study Population, by Sex and Smoking Status

Study population (6,870 participants)

Never smokers

Former smokers Current smokers

Number (% of total) 2,686 (39.1%)
Mean (SD) age in years 71.9 (9.9)
Primary education only (% of group) 803 (29.9%)
Mean (SD) alcohol intake (grams/day) 5.6 (9.8)

2,755 (40.1%) 1,422.0  (20.7%)
68.3 (8.0) 66.4  (7.6)

534 (19.4%) 319.0  (22.4%)
12.2 (15.3) 151  (19.8)

Men (2,776 participants)

Never smokers

Former smokers Current smokers

Number (% of total) 455 (16.4%)
Mean (SD) age in years 69.8 (9.8)
Primary education only (% of group) 68 (15.0%)
Mean (SD) alcohol intake (grams/day) 12.3 (15.2)

1,627 (58.6%) 694 (25.0%)
68.2 (7.7) 67.1  (7.9)

252 (15.5%) 128 (18.5%)
15.8 (17.2) 210  (23.6)

Women (4,094 participants)

Never smokers

Former smokers Current smokers

Number (% of total) 2,235 (54.6%)
Mean (SD) age in years 72.3 (9.9)
Primary education only (% of group) 735 (32.9%)
Mean (SD) alcohol intake (grams/day) 4.2 (7.6)

1,130 (27.6%) 729 (17.8%)
68.5 (8.5) 65.7 (7.3)

283 (25.0%) 190 (26.1%)
7.1 (10.2) 9.9 (13.7)

SD = Standard deviation
Source: Ott and Colleagues*
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tothe U.S. Department of Health and Human Services (HHS), 2. American Psychiatric Association. Diagnostic and

research has demonstrated that life expectancy — which Satistical Manual of Mental Disorders, Third Edition,
already has increased for U.S. residents from an average 45 revised (DSM-111-R). Washington, D.C., United States,
years at the beginning of the 20th century to 75 years — can 1987.

be expected to increase further, with an improvement in the . _
quality of life during those added years. This will occur less 3. U. S. Department of Health and Human Services, Office

because of advancesin curative techniquesthan because people of Disease Prevention and Health Promotion. “Put
will adopt healthier lifestyles. Prevention into Practice.” Prevention Report Volume 13
(1998).

HHS said, “ Some 50 percent or more of all premature deaths
are traceable to individual behaviors, such as poor dietary About the Author
habits, lack of exercise and smoking.”3

The evidence mounts that the use of tobacco often causes ~ aniey R-Mohler, M.D., isa professor and vice chairman at
serious disease and impairment in various systems of the ~ Wight State University School of Medicine in Dayton, Ohio,
bodly. For aviation professionals, thefindings concerningthe Y-S Heis director of aerospace medicine at the university.
adverse effects of tobacco are sufficient to preclude the use . i o

of tobacco.The benefits of smoking cessation are widely Mohler, anairlinetransport pilot and certified flight instructor,
publicized and even casual reading on the subjectisenoughto ~ Was director of the U.S. Federal Aviation Agency’s Civil

convince &l but the most stubbornly resistant that quitting ~ Aviation Medicine Research Institute (now the Civil
smoking is the only sensible policy. Aeromedical Institute) for five years and chief of the

Aeromedical Applications Division for 13 years.
Aviation professionals, who exercise ahigh degree of discipline
intheir work, should not find it especially difficult to be equally . . .
disciplined in measures that will enhance their health and ~ FUrther Reading from FSF Publications
longevity. ¢
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