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According to Health Canada, the proportion of Canadians aged 65
and over rose from 4.8% in 1921 to 12.3% in 1998.1 This cohort
is projected to grow further before reaching a plateau at more than
20% of the population by the year 2026. This trend is not unique;
similar predictions have been made for both industrialized and non-
industrialized countries worldwide.2 Not surprisingly, a great deal of
effort has been expended attempting to predict the impact of this
demographic drift on the provision of health care.3 Less examined,
however, has been the effect of this trend on health care providers
themselves. Already in Ontario, Canada, however, one in four fam-
ily practitioners and one in three specialists are over 55 years of
age.4 While the rate of physicians’ retirements has been increasing,
these older physicians are going to become an ever-more-valuable
resource as the ratio of physicians to population declines.5

Most of the medical education research that has used age as an
independent variable has been performed in the context of physi-
cian-review programs. This literature suggests that aging induces
cognitive changes in the way that diagnosticians approach clinical
cases. There are discrepant findings, however, in terms of whether
clinical performance improves or declines with aging. In this paper
we systematically examine the small amount of evidence available
in medical education that highlights the issue of aging and attempt
to reconcile contradictory findings by drawing on the much larger
psychological literature on pre-senile aging. Finally, we identify
some of the specific implications for continuing education.

Method

Medline, ERIC, and the Research and Development Resource Base
in Continuing Medical Education were used to search for articles
focused on physicians’ competence, physician assessment, and con-
tinuing competence. ‘‘Age’’ was used as a keyword in all searches
and articles were included if they made reference to the relationship
between age and performance. After a series of articles had been
identified, the reference lists were examined and experts in this field
were consulted to find relevant papers that had been missed. In
parallel, a similar search was performed using PsychLit to identify
articles that focused on age-related changes in cognitive processing.
Articles were excluded if they focused on clinical conditions unless
they allowed insight into the psychological mechanisms affected by
pre-senile aging.

Results

The Negative Relationship between Age and Performance

Since the 1970s, physician review programs have begun to flourish.
Much of this work has been performed in Canada,6,7 but other
countries, including England8,9 and the United States10,11 have also
turned to assessments of this type as a way to ensure physicians’
competence and advocate performance enhancement. While it is
only one example of a variety of strategies that have been imple-
mented, the Physician Review and Enhancement Program (PREP),

based at McMaster University, typifies programs of this nature by
using a battery of assessment tools to evaluate the abilities of prac-
ticing physicians.12,13 The process has evolved over the years, but
the current battery consists of a multiple-choice-question test of
medical knowledge, encounters with four standardized patients, and
chart-stimulated recall. Skills evaluated with the standardized-pa-
tient encounters include communication, diagnosis, and data gath-
ering. During chart-stimulated recall, the physician’s own charts are
reviewed and used as the basis for discussion between the assessors
and the physician being assessed. This phase is meant to test prob-
lem solving, patient-management skills, and record-keeping prac-
tices. PREP evaluations are currently based primarily on referrals
received from quality assurance committees operating within the
College of Physicians and Surgeons of Ontario (CPSO),14 but dur-
ing the validation phase of the program PREP also evaluated a
criterion group of randomly selected physicians.15

Attempting to identify predictors of competence, Norman et al.
entered a series of variables into a regression analysis and discovered
that age was most predictive of three variables (the other two being
Canadian versus foreign education and certification status) that sig-
nificantly predicted performance.15 Older physicians performed less
well than did younger physicians. Further (unpublished) analyses
of these data confirm that this negative relationship is not an ar-
tifact of including CPSO-referred physicians in the study sample;
the correlation between age and performance was stronger in the
criterion group (r = 2.50) than in the CPSO-referred group (r =
2.36). More recent work shows this trend is not directly linked to
neuropsychological impairments. Turnbull et al. administered a
neuropsychological test battery on 27 physicians at the end of the
regular PREP testing.14 The correlation between age and perfor-
mance was strong (r = 2.57) and became even stronger after re-
moving from the analysis the 13 physicians who scored in the mod-
erate-to-severe range on any of the neuropsychological tests (r =
2.80).

This inverse relationship between age and competence is con-
sistent with previous work by McAuley and Henderson,16 who au-
dited the practices of 391 randomly selected physicians, and with
Norcini et al.’s17 analysis of the knowledge bases of practicing in-
ternists using the American Board of Internal Medicine’s (ABIM)
recertification exam, as well as with more recent work by Sample
et al.,18 who examined patient-management skills using a computer-
based case simulation. A problematic omission, however, if reme-
diation is to be effective, is an answer to what is causing this inverse
relationship.

One possibility, supported by the work of Day et al.,19 is that
older practicing physicians are less likely than are their younger
colleagues to have up-to-date knowledge bases. Scores achieved on
the ABIM recertification examination increased as the time since
residency decreased when questions tested medical knowledge that
had changed over the preceding 30 years, but showed no effect of
the time since residency when questions tested medical knowledge
that had been stable over the same period of time. While this is a
seemingly straightforward explanation for the inverse relationship
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observed between age and competence, it does not appear to be
sufficient. More recent work by Caulford et al.20 suggests that the
nature of the problems encountered by failing physicians extends
beyond a reduced tendency to assimilate new knowledge. Using the
written reports generated for the PREP program, two assessors were
asked to identify the specific deficiencies noted for each physician’s
performance. These deficiencies were categorized as problems of
knowledge, history taking, problem solving, physical examination,
patient management, communication skills, and record keeping. In
addition to knowledge deficits, however, the identified deficiencies
occurred across all eight categories of problems. Interestingly, for
reasons that will become clear shortly, the most prevalent errors
identified within many of the categories tended to be errors that
would be expected to correlate with premature closure; the inter-
views tended to be abrupt with many interruptions, history taking
was not comprehensive, data gathering was incomplete, important
management strategies were not considered, and important details
were left out of patient records. These results could, understandably,
lead to pessimism regarding the ability of older physicians to prac-
tice medicine. However, there is an aspect of diagnostic practice
that has been shown to improve with age, thereby yielding (a)
further insight into the psychological mechanism whereby compe-
tence declines and (b) optimism regarding the potential to tailor
continuing education efforts to the specific abilities/deficiencies of
individual clinicians.

The Positive Relationship between Age and Preliminary
Diagnostic Accuracy

The inverse relationship between age and performance seems
counter-intuitive given the emphasis that most educators place on
experience. Physicians who have been practicing longer have more
experience and, as a result, should be better positioned to make
accurate diagnostic decisions. This claim is especially central to the
nonanalytic instance-based frameworks that have been proposed as
models of medical knowledge.21 These frameworks argue that di-
agnosis is based, in part, on a rapid and unconscious matching of
current patients to previous clinical encounters.22 The greater the
number of cases one has seen, the more prior examples one should
have available to draw upon. Consistent with this framework, di-
agnostic accuracy in the context that would be expected to elicit
decisions based primarily on nonanalytic processes has been shown
to increase with age.

To examine the influence of experience on the generation of
diagnostic hypotheses based solely on contextual factors, Hobus et
al.23 presented research participants with short case histories con-
sisting of a patient’s picture, previous disease history, and presenting
complaint. Family doctors produced 36% more correct hypotheses
(12.11/32) than did medical students (8.88/32). When this pro-
cedure was repeated with 28 physicians whose years of experience
ranged from four to 32, a strong positive correlation was found
between experience and diagnostic accuracy (r = .68).24 This is
noteworthy because previous work has shown that the accuracy of
the first hypothesis is predictive of the accuracy of the final diag-
nosis,25 and a negative correlation has been observed between ‘‘ac-
curacy’’ and ‘‘time required to raise diagnostic hypotheses.’’26

These findings run counter to those mentioned in the preceding
section. Physicians’ diagnostic skills seem to improve with age, at
least when the diagnostic information available is minimal. The
important question then becomes ‘‘Why are older physicians more
likely to be labeled incompetent by physician-assessment programs
when they are better at generating diagnostic hypotheses based on
contextual information alone?’’ A potential explanation is that as
individuals age, nonanalytic diagnostic strategies remain strong (al-
lowing the positive relationship between years of experience and
accuracy of early hypotheses), but the use of analytic confirmation
strategies declines (causing older physicians to score less well when

dealing with conflicting data within comprehensive patient descrip-
tions).

A less complicated answer to the question posed would be that
older physicians are better diagnosticians, but they (a) exert less
effort toward the testing procedures utilized in review programs, or
(b) have deteriorated testmanship skills as a result of having been
out of school longer than younger colleagues. These possibilities
seem unlikely. First, given the threat of losing a license to practice
medicine, any physician who is called to a PREP review has tre-
mendous motivation to perform at his or her highest level (even
though the physician is unlikely to be happy doing so). Second,
Day et al.19 observed that older physicians perform just as well as
younger physicians on examinations as long as the questions are
directed at knowledge that has not changed since they were
trained. Still, the general point remains that age is confounded with
many other variables when studied in the context of physicians’
performances. To avoid these complications, the rest of this paper
examines this issue by reviewing the psychology literature on aging
in the hope that it will yield insight into (a) diagnostic decision
making, (b) medical expertise, and (c) remediation strategies that
might be considered for failing physicians. To set the context, a
brief review of the literature on diagnostic expertise is first pre-
sented.

Models of Diagnostic Reasoning

Beginning in the late 1970s, thanks in large part to the work of
Elstein, Shulman, and Sprafka,27 researchers in the field of medical
education began to switch their views of diagnostic expertise from
one in which problem-solving skills were emphasized to one in
which the mental representation of medical knowledge became pre-
dominant.21 Central to Elstein et al.’s claims was the hypothetico-
deductive model of diagnostic reasoning —namely, that when faced
with a new case, physicians generate a set of hypotheses that they
later use to test against the data presented. While this model elic-
ited criticism in the mid-1980s,28–30 it created fertile ground on
which numerous frameworks of knowledge representation were de-
veloped. An important divide between these various models is that
of analytic (i.e., prototype-based) and nonanalytic (i.e., instance-
based) knowledge frameworks. In reviewing the various models,
Custers, Regehr, and Norman21 concluded that attempts to prove
any one framework correct will likely be fruitless as a number of
investigations have suggested that many forms of knowledge are
available to act as independent sources of information that can
be coordinated during diagnosis.31–33 Some authors have proposed
that the relative importance of a particular mental representation
changes as expertise develops, typically suggesting that expert di-
agnosticians become expert by virtue of their becoming able to rely
on prior episodes.34–36 To date, however, models of diagnostic ex-
pertise have not incorporated changes in the relative contributions
of different knowledge representations that might explain the de-
cline in performance physician review programs detect.

Hobus and Schmidt’s24 finding suggests that physicians with more
experience are better positioned to take advantage of the features
of a clinical presentation that are expected to enable accurate non-
analytic processing. It is possible, however, for these initial hypoth-
eses to be incorrect, as evidenced by the fact that the experts in
Hobus et al.’s23 study generated the correct diagnosis only 38% (12/
32) of the time. Therefore, diagnosticians must avoid relying too
heavily on this type of information. Three lines of research on
aging (human memory, reasoning tendencies, and comprehension)
suggest, however, that nonanalytic processing becomes increasingly
dominant in adulthood due to a decline in the analytic contribu-
tions of knowledge.

Age-related Changes in Cognitive Processing

Human memory. In the literature on human memory, there is
general agreement that performance losses are age-related, but that
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the losses do not occur in all memory tasks.37,38 Younger adults tend
to outperform older adults when memory is tested directly (e.g.,
with instructions to recall all words presented in a list). Similar age
effects are observed upon asking participants to manipulate infor-
mation that is held in memory while continuing to deal with in-
coming stimuli (i.e., working memory tasks). For example, partic-
ipants might be asked to sum a series of numbers while also
remembering the second digit of every number. In contrast, young
and old tend to perform equally well on less effortful tasks such as
picture recognition and on indirect tests of memory such as word-
fragment-completion tasks. On these tasks, participants are not told
to use their memory for studied words, but are simply given a word
fragment (e.g., ‘‘b-n-’’) and asked to complete the word. When the
word ‘‘bend’’ is included in a preceding study list, both young and
old adults are equally likely to use ‘‘bend’’ to complete the word
fragment ‘‘b-n-,’’ even though older adults do not recall having seen
the word in the initial list. This dissociation between direct and
indirect tests of memory suggests that age-related deficits tend to
be deficits of analytic (i.e., controlled) processing, whereas non-
analytic (i.e., automatic) processing remains intact.

As Jacoby39 correctly pointed out, however, direct versus indirect
tests of memory do not provide pure measures of different memory
processes. For example, one could complete the word fragment
‘‘b-n-’’ using either an automatic, familiarity-based process or a con-
scious recollection of having seen the word in the study list. As a
result, Jacoby created a process-dissociation procedure with which
the relative contributions of analytic and nonanalytic processes can
be teased apart by developing experimental conditions that place
these processes in opposition to one another. Consider the follow-
ing example, published by Hay and Jacoby.40 A series of word pairs
(e.g., organ–piano) can be presented to participants, young and old,
in such a way that a habitual response to the first word in the pair
can be created. The word ‘‘organ’’ might be paired with both ‘‘pi-
ano’’ and ‘‘music,’’ but if ‘‘organ’’ is presented with ‘‘piano’’ 75% of
the time it is shown, participants will come to expect the word
‘‘piano’’ when the word ‘‘organ’’ is presented. After such a training
phase, participants are shown a series of word pairs that are to be
remembered for a later memory test. ‘‘Organ–music’’ might be one
such pairing. At test, Hay and Jacoby presented the stimulus ‘‘organ
— ’’ and asked participants to recall the word pair they had
been asked to study during Phase 2 of the experiment. The word
‘‘piano’’ should come to mind based on nonanalytic availability due
to the creation of a habitual response. However, ‘‘piano’’ should be
offered as a response only when the correct answer (‘‘music’’) is not
recalled. In this way, habit and recollection are placed in opposition
to each other and can be compared with a condition in which both
are placed in concert (by pairing ‘‘organ’’ with ‘‘piano’’ during Phase
2). Older adults are less likely than are younger adults to respond
with the habitual response in the ‘‘in-concert’’ condition, but more
likely than are younger adults to respond with the habitual response
in the opposition condition. Taken together, these results suggest
that older adults are able to utilize the habitual memory response,
but are less able to take advantage of the controlled analytic com-
ponent of memory. This conclusion is consistent with many other
studies.41–43

Converging evidence from the medical domain can be found in
a recent study of medical expertise that compared the memory per-
formance of practicing physicians with that of residents using mul-
tiple memory tasks.44 This study, combined with the results of this
review, calls into question whether the intermediate effect of
Schmidt and Boshuizen45 might be related to age differences across
level of expertise. Perhaps encapsulation occurs, at least in part,
because older adults (experts) tend to base their decisions on gen-
eral, gist-based46 processing (as opposed to paying careful analytic
attention to specific details) to a greater extent than younger adults
(intermediates).47

Reasoning tendencies. One could argue that the age-related de-
cline in analytic processing observed using memory tasks is a weak

indicator of the clinical reasoning that diagnosticians employ, but
cognitive research focusing on reasoning abilities and task switch-
ing has led to similar conclusions. Numerous studies have shown
that measures of fluid intelligence (reasoning: e.g., determining the
most efficient way through a maze) tend to show an age-related
decline, whereas measures of crystallized intelligence (accumulated
knowledge: e.g., vocabulary tests) show little effect of aging.48,49 Day
et al.’s19 finding that age is not related to competence on static
knowledge questions provides a medical example of the stability of
crystallized knowledge.

The aspect of fluid reasoning that is most relevant to this review
is the ability to overcome first impressions by recognizing that al-
ternative solutions are plausible, thereby avoiding prematurely clos-
ing a clinical case. An astute physician might have more correct
first impressions than someone less experienced, but there will still
be cases (the majority of cases according to Hobus et al.’s23 results)
in which the clinician will need to re-orient to other possibilities.
If aging reduces one’s tendency to consider alternative solutions,
this might account for the declining competence scores observed
by review programs.

Several studies have suggested that older adults have more dif-
ficulty updating task requirements than do young adults.50–52 As one
example, Collins and Tellier attempted to test cognitive flexibility
in old and young adults by using the Visual Verbal Test.53 This test
involved the presentation of four stimuli that shared traits along
multiple dimensions (e.g., size, color). A participant’s task was first
to identify three stimuli that shared a common dimension and then
to repeat the same task for a second dimension. First responses of
old and young adults were equally accurate, but older individuals
tended to make a greater number of second-response errors than
did younger adults.53 Furthermore, participants’ performance cor-
related with the number of perseverative errors on the Wisconsin
Card Sorting Task (WCST), thereby suggesting that older adults
were less able to reorient to new problem solutions than were
younger adults. Further work with the WCST by Hartman, Bolton,
and Fehnel54 suggests that this difficulty to reorient might arise, at
least in part, due to the age-related decrements in working memory
described in the previous section.

Evidence in the medical education literature also suggests that
older physicians are particularly influenced by the information they
encounter early on in a case (i.e., the information that is likely to
set the context in which nonanalytic processes operate). Cunning-
ton et al.55 presented diagnosticians with clinical cases that were
indicative of two distinct diagnoses and manipulated the order in
which the features consistent with each diagnosis were presented
within the fictitious patient’s written history. Their data revealed
that clinical information that is presented earlier in a case history
is more influential in medical diagnosis than that presented later
—a primacy effect. Interestingly, however, among the two groups
that can be considered to have developed a minimal level of ex-
pertise (i.e., residents and internists), the primacy effect was larger
within the group of older participants.

Finally, it has been shown that older adults have a greater ten-
dency to infuse personal experience into problem representations
—a trend that would be expected if older adults rely more heavily
on nonanalytic knowledge representations. Klaczynksi and Robin-
son,56 for example, presented 18 reasoning problems drawn from
two social domains—religion and social class—to adults of various
ages. Using religion as an example, one third of the vignettes con-
tained religion-favorable conclusions (i.e., conclusions that were
favorable toward the participant’s religion), one third contained
religion-unfavorable conclusions, and one-third contained religion-
neutral conclusions. For each problem, participants rated the
strength of the conclusion and the persuasiveness of the argument.
Bias scores were then created by subtracting the ratings assigned to
the unfavorable vignettes from those assigned to the favorable vi-
gnettes. All age groups showed a bias toward viewing favorable
arguments as more persuasive and stronger. The amount of bias was
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not correlated with intellectual ability, but it was correlated with
age; older adults were more biased than young adults.

Comprehension. Finally, it should be noted that older adults tend
to have more difficulty comprehending messages than do younger
adults. The magnitude of this difference gets larger when the length
or complexity of sentences increases57 and when inferential proc-
essing based on the message being delivered is required.58 Further-
more, older adults rely to a greater extent on the context within
which the speech takes place,59 thereby further supporting the idea
that older adults are more readily influenced by automatically ac-
tivated knowledge. As one example, Schneider and colleagues have
shown that it is easier to report the final word of a sentence when
the final word is predictable from the sentence’s context (e.g., ‘‘Tree
trunks are covered with bark’’) than when it is not (e.g., ‘‘Mary has
considered the bark’’). The magnitude of the difference is greater
in the elderly than in the young regardless of whether the sentence
is read60 or spoken aloud.61

It would be remiss to not point out that some age-related effects,
including those involved in comprehension of the messages pa-
tients emit, might be due to declines in perceptual acuity. Sensory
functioning declines across the lifespan at a rate parallel to that of
many cognitive tasks.62 In fact, 93% of the age-related variance in
intelligence tests performed on individuals aged 70 to 103 years can
be explained by decreases in sensory acuity.63 Furthermore, the per-
formance of younger adults on cognitive tasks is more comparable
to that of older adults when vision is degraded to the extent that
is experienced by the elderly, and the performance of Alzheimer’s
patients is improved substantially when the contrast of visual stim-
uli is enhanced.64 However, age-related perceptual degradation does
not detract from the hypothesis that older adults tend to rely more
heavily on nonanalytic processing. On the contrary, declining vi-
sual or auditory capacities could facilitate a reliance on gist.

Can Experience Counteract the Effects of Aging?

As alluded to earlier in this paper, it is possible that the experiences
derived from practicing a skill could help counteract age-related
decrements in performance, thereby lessening their impact on
everyday life or work. To study this issue, a number of researchers
have asked experts and non-experts of varying ages to perform tasks
that resemble the activities required to succeed in the domain of
expertise. Salthouse65 had a group of engineers and a group of com-
puter programmers interpret two-dimensional drawings of three-di-
mensional objects—a task commonly undertaken by the engineers.
He found negative age-related effects in both groups, but no inter-
action between age and expertise. Similarly, Tsang and Shaner66

asked pilots and non-pilots to perform a series of time-sharing tasks
in which more than one task had to be performed simultaneously.
Of the 21 measures used, 20 showed an age effect and 14 showed
an expertise effect, but only one showed the anticipated ‘‘age 3
expertise’’ interaction. Studies in music have found similar results.67

More recently, Masunaga and Horn68 have studied the effects of
aging and expertise in a Japanese game called ‘‘go’’. These authors
detected an age 3 expertise interaction, but only when professional
players were included in the analysis (as opposed to when the anal-
ysis was performed solely on the data from multiple levels of am-
ateurs). This could suggest that only ‘‘true expertise,’’ as defined by
Ericsson and Charness,69 will allow one to overcome age-related
decrements in performance, but it should be noted that the maxi-
mum age of the professionals in Masunaga and Horn’s sample was
20 years less than the maximum age of any of the amateur groups,
thereby suggesting that the apparent buffering effect of expertise in
‘‘go’’ performance might be an artifact. Assuming for the moment
that the interaction is real, this finding, combined with the fact
that most physicians are not ‘‘true’’ experts using Ericsson and
Charness’69 strict criteria, might suggest ways in which elderly phy-
sicians whose skills are deteriorating could be remediated.

Summary and Discussion

The current paper systematically reviewed the medical education
literature that has used age as an independent variable. At first
glance conflicting findings exist; physician-review programs15 con-
sistently report a strong negative correlation between performance
and age, whereas Hobus and Schmidt24 observed an equally strong
positive correlation upon asking physicians to perform a diagnostic
task in which only contextual information was provided. One in-
terpretation of these findings that appears to be supported by much
of the psychological literature on aging is that analytic processing
tends to decline with age whereas nonanalytic processing remains
stable. Further work needs to be performed to test this dissociation
(and its impact) more directly within a medical context, but re-
search on human memory, reasoning tendencies, and comprehen-
sion across the lifespan is consistent with this interpretation. The
implications of this conclusion include the possibility to improve
remediation efforts by directing them toward the specific charac-
teristics of physician performance that decline with age.

Before considering this and other implications in more detail,
however, we should be clear regarding what is not advocated by
this review. First, the work described in this paper does not support
ageist discrimination. In fact, one of the more robust findings in
aging research is that the variability across the scores individuals
receive tends to increase with age, thereby suggesting that strong
individual differences exist. Although the average performance
tends to be lower, many older individuals perform at levels equal
to (or above) those of their younger colleagues. As such, decisions
regarding continuing competence should be made at the individual
level rather than instituting mandatory retirement policies. Second,
the competence problems induced as a result of declining analytic
capabilities should not be viewed as evidence for the inadequacy
of nonanalytic diagnostic strategies. On the contrary, Norman et
al.70 have shown quite convincingly that nonanalytic approaches
to problem solving can be superior to analytic approaches. The
problem arises when these nonanalytic approaches are not tem-
pered by additional analytic consideration of clinical cases. Finally,
changes in the relative contributions of analytic and nonanalytic
processes should not be assumed to be the only factor contributing
to the declining performance of older physicians.71 It might be true
that older physicians are less likely to keep up-to-date with the
medical literature, as Day et al.’s19 findings suggest. However, it
might also be the case that this tendency is caused by the older
physicians’ increased reliance on nonanalytic processing; the more
individuals rely on their prior experience, the less of a tendency
there will be to critically incorporate novel conflicting information.

One of the difficulties with the conclusion outlined here is de-
termining how to utilize the knowledge that older individuals rely
more heavily on nonanalytic processes to improve the clinical prac-
tices of those physicians whose performances appear to be slipping.
As one gains experience through residency, the opportunity to draw
on prior instances increases and might, therefore, be accompanied
by increasing confidence in one’s diagnostic ability, making it less
likely that individuals will recognize slips in their analytic abilities.
As a result, simply instructing older physicians to be more careful
with each case will likely prove useless if it simply slows the same
approach. Directed instruction to be more analytic has proven to
be successful at reducing heuristic-induced biases in medical stu-
dents,72 but this strategy requires use of precisely the components
of knowledge that appear to be declining in older physicians. None-
theless, the research that has been reviewed in this paper does
suggest some interventions that might prove successful in remedi-
ating older physicians, each of which should be tested more thor-
oughly.

1. External supports—In everyday situations, such as remember-
ing to take one’s medication, the memory performance of elderly
adults is commonly improved through the use of external supports.
Obviously there is no diagnostic equivalent to a pill container that
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indicates days of the week, but some of the research reported in
this review suggests that reducing the number of resource-demand-
ing distractors might maximize the extent to which the analytic
processing components available to older physicians can be utilized.
At a facile level, this might involve providing simple forms on
which diagnostic information can be recorded, simplifying any re-
ports that need to be filled in, and reducing the number of com-
mitments impinging on older physicians. These suggestions might
seem simplistic, but it has been shown that tasks as automated as
walking have a greater deleterious effect on cognitive processing in
older adults than in young adults.73 At a more involved level,
changes might be made to diagnostic stimuli (e.g., increasing the
contrast on radiographic slides) that could allow easier interpreta-
tion of diagnostic features despite age-related sensory declines.
Work in this area is taking place74; providing assistance to older
physicians might prove an important application.

2. Deliberate practice—Masunaga and Horn’s68 finding that only
professional ‘‘go’’ players showed no decline in performance with
aging suggests that prolonged and deliberate practice might prove
to be the secret to minimizing the detrimental affects of aging. This
result, combined with the current review, suggests that such prac-
tice should focus more specifically on the analytic components of
medical diagnosis, as nonanalytic processing seems to remain intact.
Determining the optimal way to implement such practice strategies
might prove to be a challenge,75 but continuing education efforts
should be tailored toward age-specific tendencies.

3. Education and testing—Finally, the current review underlines
the importance of physician-review and enhancement programs.
While the validity of self-assessment tends to be poor in general,76

any age-related increase in the reliance on nonanalytic components
of knowledge will reinforce the difficulty physicians will have in
determining when their skills are deteriorating. As a result, peer
review of physicians’ performance is critical, because motivation to
participate in the enhancement aspect of PREP will be low until
the individual requiring remediation recognizes that (a) his or her
performance is slipping, and (b) a specific diagnosis can be assigned
to the problem.
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