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quiring hospitalization in the 
pharmacogenetic group, whereas 
three such events occurred in the 
control group. These trends, which 
are consistent across studies, sug-
gest that uncommon but clinical-
ly meaningful outcomes should be 
considered in addition to inter-
mediate end points (e.g., percent-
age of time in the therapeutic 
range) in a totality-of-evidence ap-
proach to assessing the usefulness 
of pharmacogenetic approaches.

The public’s expectations for 
pharmacogenetics may arguably 
be declining. Logistic and evi-
dentiary challenges have con-
verged to create disillusionment 
regarding the relevance of phar-
macogenetics. Many observers 
have called for randomized, con-
trolled trials to address the 
translation lag. Methodologic 
rigor is critical in evidence as-
sessment, and it is equally im-

portant to design experiments to 
definitively clarify issues of pub-
lic health relevance. Randomiza-
tion, in and of itself, does not 
accomplish this end. Rather, the 
choice of control, the treatment 
setting, characteristics of the pop-
ulation tested, the analytic ap-
proach, and end-point definition 
are likely to be the key consider-
ations that determine the public 
health relevance of pharmacoge-
netic trials in the future. Future 
trials should use various methods 
to assess the clinical usefulness 
of pharmacogenetic interventions; 
these may include designs focused 
on assessing efficacy (emphasis on 
internal validity), effectiveness (em-
phasis on generalizability), and 
implementation effectiveness (em-
phasis on adoption and uptake).2 
These approaches are not mutually 
exclusive and, if combined, may 
expedite assessment of the effects 

of pharmacogenetic interventions 
on patients, providers, and health 
systems.3,4
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Described in the early 1980s 
as “The Silent Epidemic,” 

dementia in the elderly will soon 
become a clarion call for public 
health experts worldwide. The 
epidemic is largely explained by 
the prevalence of dementia in per-
sons 80 years of age or older. In 
most countries around the world, 
especially wealthy ones, this “old 
old” population will continue to 
grow, and since it accounts for 
the largest proportion of demen-
tia cases, the dementia epidemic 
will grow worldwide. The com-
bined effects of longer lives and 
the dramatic bulge of baby 
boomers reaching old age will 
magnify the epidemic in future 
decades.

Although demographics will 
drive an increase in the number 

of dementia cases, recent reports 
— generally based on popula-
tion-based community studies or 
survey data — point to declining 
age-specific prevalence or inci-
dence rates among people born 
later in the first half of the 20th 
century (see table). We believe 
these reports are intriguing and 
inform our understanding of po-
tentially modifiable factors that 
contribute to the epidemic of this 
common and often tragic condi-
tion. Knowing about contributing 
factors is especially important 
for the study and development of 
prevention strategies, and preven-
tion is often the key to better 
control of epidemics, including 
epidemics of chronic diseases.

In 2005, Manton and colleagues 
published an intriguing article en-

titled “Declining Prevalence of 
Dementia in the U.S. Elderly 
Population.”1 On the basis of their 
analysis of 17 years of national 
long-term care surveys, conducted 
from 1982 through 1999, they re-
ported a decrease in dementia 
prevalence from 5.7% to 2.9% dur-
ing that period. They pointed to 
higher levels of education, a re-
duction in stroke rates, and other 
factors as possible contributors to 
the decrease.

This report was followed by an 
analysis of the U.S. Health and 
Retirement Study, an ongoing pop-
ulation-based, longitudinal survey 
of a nationally representative sam-
ple of adults 51 years of age or 
older.2 In 1993, 12.2% of sur-
veyed adults 70 years of age or 
older had cognitive impairment, 
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as compared with 8.7% in 2002. 
Education was protective against 
cognitive impairment, and the re-
sults suggested that “overall, the 
combined impact of recent trends 
in medical, lifestyle, demographic, 
and social factors has been posi-
tive for the cognitive health of 
older Americans.”2

Three recent studies of Euro-
pean populations support the op-
timistic view that dementia risk 
may be decreasing among older 
adults.3-5 The Rotterdam Study,3 
in which researchers studied a 
cohort of inhabitants 55 years of 
age or older in 1990 and then 
studied a subcohort again in 
2000, showed lower incidence 
rates in the 2000 subcohort; al-
though the differences were not 
statistically significant, they were 
consistent across many groups. 
Statistical power was limited be-
cause the subcohort was smaller 
and had shorter follow-up than 
the overall cohort. Most intrigu-
ing was the observation of larger 
brain volumes and less extensive 

cerebral small-vessel disease on 
magnetic resonance imaging in 
persons born later. The authors 
compared scans of persons with-
out dementia in 1995–1996 with 
scans obtained in 2005–2006 and 
reported that the differences sup-
ported their “finding of declining 
dementia incidence.” They hypoth-
esized that these changes were at-
tributable to secular changes in 
education, population-level reduc-
tions in vascular risk factors, and 
an overall reduction in stroke in-
cidence.

We also have recent reports 
from Sweden and England.4,5 
The Swedish study entailed two 
cross-sectional surveys of people 
75 years of age or older who 
were living in central Stockholm 
in 1987–1989 and in 2001–2004, 
with analysis of death certificates 
to determine their survival status 
in December 1994 and June 2008, 
respectively. The age- and sex-
standardized prevalence of de-
mentia in the two surveys was 
similar: 17.5% in 1987–1989 and 

17.9% in 2001–2004. However, 
because the hazard ratio for 
death was lower in the later co-
hort, including among persons 
with dementia, the authors argue 
that the incidence of dementia 
may have decreased during the 
period between surveys, probably 
owing to favorable changes in 
multiple risk and protective factors 
— notably, vascular risk factors 
and healthier lifestyles, especially 
among older people.

The most recent report com-
pares the Cognitive Function and 
Ageing Study (CFAS) I and II,5 
two surveys of populations 65 
years of age or older — CFAS I, 
conducted between 1989 and 
1994, and CFAS II, conducted be-
tween 2008 and 2011, each with 
a sample size of more than 7500. 
The authors report standardized 
dementia prevalence rates of 8.3% 
in CFAS I, as compared with 6.5% 
in CFAS II. They conclude that 
populations born later have a 
lower risk of dementia than those 
born earlier, probably because of 
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Selected Recent Studies of the Dementia Epidemic.

Study Outcome Data Source Key Findings Factors

Manton et al. 
(United States)1

Prevalence of se-
vere cognitive 
impairment

National long-term care 
survey interviews,  
1982–1999

Decline in dementia prevalence among 
people ≥65 yr of age (5.7% to 2.9%)

Higher educational level, 
decline in stroke 
incidence

Langa et al.  
(United States)2

Prevalence of 
cognitive 
impairment

Ongoing population-based 
survey of people ≥51 yr  
of age

Prevalence of cognitive impairment 
among people ≥70 yr of age (12.2% 
in 1993 vs. 8.7% in 2002)

Higher educational level; 
combination of medical, 
lifestyle, demographic, 
and social factors

Schrijvers et al. 
(Rotterdam)3

Incidence of 
dementia

Population-based cohort  
≥55 yr of age in 1990, 
extended in 2000

Incidence rate ratios (6.56 per 1000 
person-yr in 1990 vs. 4.92 per 1000 
person-yr in 2000)

Higher educational level, re - 
duction in vascular risk, 
decline in stroke incidence

Qiu et al. 
(Stockholm)4

Prevalence of 
DSM-III-R 
dementia*

Cross-sectional survey of 
people ≥75 yr of age, 
1987–1989 and 2001–
2004

Age- and sex-standardized dementia 
prevalence (17.5% in 1987–1989 vs. 
17.9% in 2001–2004); lower hazard  
ratio for death in later cohort sug-
gests decreased dementia incidence

Favorable changes in risk 
factors, especially 
vascular risk; healthier 
lifestyles

Matthews et al. 
(England)5†

Prevalence of 
dementia in  
3 regions

Survey interviews of people 
≥65 yr of age, 1989–
1994 (in CFAS I) and 
2008–2011 (in CFAS II)

Dementia prevalence (8.3%  
in CFAS I vs. 6.5% in CFAS II)

Higher educational level, 
better prevention of 
vascular disease

* In the study by Qiu et al., dementia was diagnosed according to the criteria provided in the Diagnostic and Statistical Manual of Mental 
Disorders, third edition, revised (DSM-III-R).

† CFAS denotes Cognitive Function and Ageing Study.
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higher education levels and bet-
ter prevention of vascular dis-
ease, even in the face of counter-
vailing factors such as diabetes 
and survival after stroke, which 
could increase age-specific demen-
tia prev alence.

We study epidemics not just 
as an exercise in counting but es-
pecially to learn ways to reduce 
diseases’ effects on individuals 
and populations. After early ten-
tative, suggestive findings of de-
creasing rates over time, the con-
sistency of these recent findings 
is encouraging and noteworthy, 
especially since the projected 
growth of the population older 
than 75 years guarantees a grow-
ing epidemic of dementia.

Eventually, we will have results 
of studies conducted over longer 
periods with presumably more 
definitive findings. But for now, 
the evidence supports the theory 
that better education and greater 
economic well-being enhance life 
expectancy and reduce the risk of 
late-life dementias in people who 
survive to old age. The results 
also suggest that controlling vas-
cular and other risk factors dur-
ing midlife and early old age has 
unexpected benefits. That is, indi-
vidual risk-factor control may pro-
vide substantial public health 
benefits if it leads to lower rates 
of late-life dementias. Just as con-
trol of vascular risk factors has 

had measurable effects 
on public health through 
reduced rates of stroke 

and myocardial infarction, the 
recent English study concluded 
that estimates of national demen-
tia prevalence based on CFAS I 
needed to be revised downward 
by 24% on the basis of the age- 
and sex-specific prevalence rates 
in 2011 found in CFAS II.5

Recent attention and resources 
have been directed at identifying 
preclinical dementia, especially 

Alzheimer’s disease, and at pre-
ventive-drug trials that enroll the 
very few persons who are at ex-
tremely high risk for the disease, 
such as those with dominantly 
inherited mutations (which ac-
count for <1% of cases). Al though 
this strategy is important for the 
development of effective treat-
ments, the recent studies high-
lighted above illustrate the po-
tential for deriving widespread 
public health benefits from such 
lifestyle interventions as improv-
ing educational opportunities in 
both early and later life, reducing 
vascular risk factors, and pro-
moting greater physical activity. 
These studies also remind us that 
dementia is a syndrome — a 
complex of symptoms with mul-
tiple causes — making it similar 
to most late-life chronic diseases. 
In fact, population-based studies 
have convincingly demonstrated 
that the vast majority of dementia 
cases, especially those occurring 
very late in life, tend to involve a 
mixture of Alzheimer’s disease, 
vascular disease, and other de-
generative factors.

Research on preventing late-
life dementias should explore 
ways of reducing risk factors at 
both the societal and the person-
al levels. We don’t know the ex-
tent to which better risk-factor 
control can reduce dementia rates. 
However, a potentially ominous 
trend that could lead to a rever-
sal of the decrease in risk is the 
growing prevalence of obesity 
and diabetes among middle-aged 
and younger people. Other factors 
to consider in the United States 
and other countries with increas-
ingly racially and ethnically diverse 
older populations are changes 
seen in some groups of second- 
and third-generation Americans 
that might drive increased risk 
for vascular disease. Improvement 
in life expectancy will certainly 

lead to a net increase in the 
number of older people who have 
dementia late in their lives. This 
fact alone, plus population trends, 
justifies the value of learning 
more about lifestyle and risk fac-
tors that affect dementia rates. 
Given recent reports of trends in 
dementia incidence and preva-
lence, we believe that research to 
uncover influences on these 
trends has great promise.
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