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CREATIVITY
Creativity is most often defined as the indi-

vidual capacity to generate ideas that are both
original and useful. Thus, those who have highly
novel but clearly maladaptive ideas are not con-
sidered creative. An example would be paranoid
psychotics whose delusions of grandeur and per-
secution prevent them from leading normal
lives. By the same token, in everyday life there
are numerous solutions to problems that work
just fine but are totally routine, such as a motor-
ist’s decision to take an alternate route to the gro-

cery store when an automobile accident blocks
the habitual route. Of course, the two defining
components of creativity—originality and utili-
ty—are not discrete characteristics—there are va-
rying degrees of these elements in a creative idea.
Hence, a measure of originality can vary from ut-
terly conventional ideas (the zero point) to ideas
that can be considered extremely surprising or
even revolutionary. Similarly, a measure of utili-
ty can range from an idea that proves completely
impractical or unworkable (the zero point) to an
idea that solves a problem perfectly. As a neces-
sary consequence, their joint product, creativity,
can also vary along some implicit scale. At the
lower end of this scale is everyday creativity. This
category includes successful and novel solutions
to the problems that people often encounter dur-
ing the course of their lives. At a higher level on
this scale is creativity that actually results in some
discrete product, such as a poem published in a
regional literary magazine or a painting dis-
played at a local gallery or exhibit. Higher still
are those products so creative that they exert a
more lasting and pervasive impact on a disci-
pline, culture, society, or civilization. At this ex-
treme it is common to speak of ‘‘creative genius.’’

Yet it is critical to stress that genius-grade
creativity is not necessarily superior to more or-
dinary forms of creativity. Although the influ-
ence of an artistic or scientific masterpiece is
more impressive in the long run, such master-
works are also relatively rare. In contrast, ideas
that appear at the middle levels of creativity, be-
cause of their frequency, play a bigger role in
daily affairs, whether in the home, school, or
workplace. Indeed, everyday creativity often
plays a crucial role in making life more enjoyable.
The amateur cooks who delight in devising and
testing new recipes, the do-it-yourselfers who
enjoy designing and building furniture for their
homes, and the ‘‘Sunday painters’’ who derive
joy from expressing their feelings and images on
canvas all illustrate some of these commonplace
forms of creative activity. 

From the standpoint of aging, there are two
fundamental questions that must be addressed.
The first question concerns how creativity
changes across the life span, particularly in the
final years of a person’s life. The second question
regards the best explanations for any develop-
mental changes. In short, the first question is em-
pirical, the second theoretical. 
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Empirical findings

The first task in assessing longitudinal trends
is to decide on an appropriate measure of cre-
ativity. For the most part, researchers have
adopted one of two assessment methods: psycho-
metric tests and productivity indicators. 

Psychometric tests. A large number of psy-
chometric instruments exist that purport to as-
sess creativity. Some measures assess personality
characteristics, others cognitive style, and yet
others biographical background factors. None-
theless, research on the relation between age and
creativity has been almost exclusively confined to
one particular set of tests, namely, those that pur-
port to assess a person’s capacity for ‘‘divergent
thinking.’’ Such measures determine whether an
individual can generate an impressive number of
novel responses to test stimuli. Typical is the un-
usual uses test that requires the respondent to
conceive all of the potential uses for a paper clip.
These tests can be scored for fluency (number of
responses), flexibility (number of distinct catego-
ries to which the responses belong), and original-
ity (how rare the response is relative to others
taking the test). Moreover, some divergent-
thinking tests use verbal stimuli, whereas other
tests use visual stimuli. The underlying assump-
tion behind these measures is that they tap the
cognitive processes that are essential to creative
thought. In any case, investigators who have ap-
plied such divergent-thinking tests have consis-
tently found that divergent thinking tends to
exhibit an inverted-U shape with regard to age
over the life course, with a clear tendency for
scores to drop off in the latter half of life. Opti-
mum creativity usually appears around the forti-
eth year of life. 

Even so, caution must be exercised in inter-
preting these findings. It cannot be confidently
inferred from these results that creativity must
decline after a person attains middle age. First of
all, most of these empirical investigations depend
exclusively on cross-sectional data, a method-
ological tactic that conflates the effects of aging
with those of birth year (i.e., age versus cohort ef-
fects). Hence, special care must be taken to gauge
aging effects from truly longitudinal data (with-
in, rather than across, individuals). In addition,
the specific shape of the longitudinal trajectory
is contingent on the particular types of tests that
are used. Because divergent-thinking tests con-
stitute only one possible type of creativity assess-
ment, different age curves can emerge when

different measures are applied. Most tellingly,
instruments that assess problem-solving abilities
in more practical situations can actually yield
scores that fail to decline with age, and may even
increase. Lastly, not all experts in the area of cre-
ativity assessment accept the validity of so-called
creativity tests. Most validation studies reveal
that such tests exhibit small correlations with di-
rect behavioral measures of creativity, such as
achieved eminence in a creative domain. 

Productivity indicators. The best single
predictor of achieved eminence as a creator is
lifetime creative output. Therefore, it appears
reasonable to adopt productivity as a behavioral
measure of creativity. Because scientific inquiries
into age changes in creative productivity began
in 1835, with the work of Adolphe Quételet
(1796–1874), this topic can be considered the
oldest in life-span developmental psychology.
Yet the first truly important figure in this area
was Harvey C. Lehman, whose work was summa-
rized in his 1953 book Age and Achievement. Al-
though Lehman’s research was plagued with
many methodological problems, later investiga-
tions that introduced more advanced methods
have confirmed his central conclusion: the gen-
eration of products tends to increase with age
until a maximum output level is attained, with
productivity declining thereafter. Indeed, the
age where output peaks corresponds approxi-
mately with the age where performance on di-
vergent-thinking tests usually maximizes. 

Nevertheless, research using productivity
measures also have positive implications for the
expected level of creativity in the later years of
life. This optimism follows from seven empirical
results: 

1. The age-curve specific form—especially the
placement of the peak and the slope of the
postpeak decline—depends on the domain
in which creativity takes place. In some do-
mains the optimum will occur much later in
life, and the drop will be very slow, or even
negligible.

2. Creative productivity seldom declines to
zero. On the contrary, in most creative do-
mains, persons in their seventies will display
higher output rates than they did in their
twenties. Furthermore, those in their seven-
ties will usually be generating ideas at a rate
only 50 percent below what they achieved
during their productive peaks.

3. Individual differences in lifetime productivi-
ty are far more substantial than longitudinal
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changes in productivity within any particular
creator’s career. In other words, cross-
sectional variation in output accounts for
more variance than does age. Accordingly,
highly prolific creators in their seventies and
eighties are more productive than are less
prolific creators during their career acme.

4. Longitudinal fluctuations in creative output
are a function of career age, not chronologi-
cal age. Hence, ‘‘late bloomers’’ who begin
their careers much later in life will not reach
their career optima until much later in life.
The same pattern holds for those who switch
fields, thereby resetting the longitudinal
clock.

5. A respectable amount of the productivity loss
in the last half of life is not necessarily inevita-
ble, insofar as it can be ascribed to various ex-
trinsic factors, such as declining health or
increased professional or personal responsi-
bilities. By the same token, certain settings
can sustain creativity well into the later years.
In the sciences, for instance, those creators
who are enmeshed in a rich network of col-
leagues and students are prone to exhibit
longer creative careers.

6. If one looks at the quality ratio of successful
works relative to total works produced in
consecutive age periods, one discovers that
this ratio does not change systematically over
the course of a creative career. Most notably,
this success rate does not diminish as a cre-
ator ages. As a result, although creative el-
ders may produce fewer masterpieces in
their final years, they also generate fewer in-
ferior works. On a work-for-work basis, there
is absolutely no reason to speak of any age-
related decrement.

7. Quantitative declines in creative productivity
across the life span are often accompanied by
qualitative changes in the nature of the out-
put—changes that frequently operate in a
compensatory manner. For instance, as cre-
ators mature, they will tend to focus on more
ambitious products, such as epics, operas,
novels, and monographs. More critically,
creators in their concluding years often
greatly alter their approach to their creative
endeavors. In the visual arts, this longitudi-
nal shift is called the old-age style, while in
music this change is styled the swan-song phe-
nomenon.

The foregoing considerations imply that psy-
chometric measures may underestimate the cre-
ativity of older persons. 

Theoretical explanations
Several researchers in several disciplines

have attempted to explain the observed declines
in creativity. These explanations can be assigned
to the following four categories: 

Psychobiological theories. These strive to
explicate developmental changes in terms of the
physical and neurological changes that attend
the aging process. For instance, individuals en-
tering the latter part of life may exhibit declines
in sensory acuity, reaction time, and memory re-
trieval. To the extent that these perceptual and
cognitive functions underlie the creative process,
such decrements can have negative conse-
quences for creativity. 

Psychological theories. In contrast to psy-
chobiological theories, psychological theories at-
tempt to explain any age declines in terms of
cognitive processes more directly tied to the cre-
ative process. According to one information-
processing theory, for example, the career trajec-
tory is a function of an underlying two-step
cognitive process by which potential creativity is
converted to actual creativity. The theory obtains
a postpeak decline without assuming the intru-
sion of any psychobiological decrements. 

Economic theories. These theories treat cre-
ativity as another form of productive behavior.
As a consequence, economists will speak of cre-
ativity as the consequence of sufficient invest-
ment in ‘‘human capital’’ and the existence of
incentives that give output high utility. Thus, any
age decrements in creativity will be ascribed to
the obsolescence in the accumulated capitol or to
the decreased incentive to maintain productivity
in the final years. 

Sociological theories. These place the caus-
al locus of any developmental changes outside
the individual. In particular, longitudinal
changes in creativity may result from corre-
sponding shifts in the norms and role expecta-
tions that a society associates with distinct age
groups. For instance, poets may produce their
best works at younger ages than philosophers be-
cause that is most consistent with societal expec-
tations about the romanticism of youth versus the
wisdom of maturity. In addition, declines in cre-
ativity in the later years might simply reflect
shifts in the number and kinds of roles that peo-
ple are expected to occupy as they get older. 
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Each of these theoretical accounts can be
shown to be inconsistent with certain empirical
facts about how creativity changes in the later
years. For instance, psychobiological explana-
tions predict that creative productivity should
vary according to chronological age, whereas the
research shows that career age accounts for more
longitudinal variance. Likewise, economic inter-
pretations predict that creativity must decline in
the last years, due to the higher cost-benefit ratio,
in contradiction to the observation that creativity
can resuscitate in the final years. Such empirical
inadequacies imply that creativity in the latter
part of life is probably the complex function of
numerous distinct factors, some beneficial and
others detrimental to continued creative activity.

DEAN KEITH SIMONTON

See also INTELLIGENCE; WISDOM. 
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CREUTZFELDT-JAKOB
DISEASE

Creutzfeldt-Jakob disease is one of the trans-
missible spongiform encephalopathies, a family
of diseases affecting humans and animals (see
Table 1). They are transmissible, in that suscepti-
ble animals inoculated with diseased tissue will
develop a similar disease; spongiform, in that,
under a microscope, small spaces (vacuoles) in
brain tissue are invisible, giving the appearance
of a sponge; and encephalopathies, in that they
affect the brain. 

The disease was first reported by Hans
Creutzfeldt in 1920 and Alfons Jakob in 1921. A
related, exclusively familial disease, Gerstmann-
Sträussler-Scheinker syndrome, was reported in
1928. Creutzfeldt-Jakob disease is a dementia
characterized by a rapid progression and a multi-
tude of varying cognitive and motor deficits. 

The first advance in understanding the dis-
eases occurred with the recognition that kuru, a
disease afflicting only the Fore people of New
Guinea, caused similar changes in brain tissue.
Kuru is a rapidly progressive dementia (over
months) characterized by cerebellar degenera-
tion, causing clumsiness and difficulty walking
(ataxia), tremor, and slurred speech. It has been
linked to the Fore’s practice of eating the brains
of deceased relatives. Dr. D. C. Gadjusek, of the
National Institutes of Health, hypothesized that
ingestion of brain tissue caused the disease, and
demonstrated in 1966 that inoculation of brain
tissue from kuru patients into chimpanzees’
brains caused the disease. Shortly afterward
transmissibility was also demonstrated for
Creutzfeldt-Jakob disease and Gerstmann-
Str;äussler-Scheinker syndrome. Gadjusek and a
colleague, Baruch S. Blumberg, were awarded
the 1976 Nobel Prize in Medicine for this work.

Prions
The demonstration of transmissibility pro-

duced a search for the infectious agent. Initially
researchers believed that a virus must be in-
volved, but by the early 1980s the prion hypothe-
sis had been proposed. ‘‘Prion’’ is a term coined
by Dr. Stanley Prusiner in 1982 to indicate that
the agent is both a protein and infectious. Pru-
siner, a University of California neurologist, re-
ceived the 1997 Nobel Prize in medicine for his
work on this new class of infectious agent. 

The prion protein is a normal constituent of
the human body, and although the exact func-
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