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Research on the association between age and performance on tests of medical knowledge has generally shown an
inverse relationship, which is of concern because of the positive association between measures of knowledge and
measures of clinical performance. Because the certification and maintenance of certification (MOC) examinations
in the subspecialty of forensic psychiatry draw on a common item bank, performance of the two groups of
examinees on the same items could be compared. In addition, the relationship between age and test performance
was analyzed. Performance on items administered to certification and MOC examinees did not differ significantly,
and the mean amount of time spent on each item was similar for the two groups. Although the majority (five of
eight) of the correlations between age and test score on the certification and MOC examinations were negative,
only three were significant, and the amount of variance explained by age was small. In addition, examination
performance for those younger than 50 was similar to those 60 and older, and diplomates recertifying for the
second time outperformed those doing so for the first time. These results indicate that in this subspecialty, there
is no clear evidence of an age-related decline in knowledge as assessed by multiple-choice items.
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Individual medical expertise is rooted in a broad and
deep knowledge base. As Dr. Geoffrey Norman
states, “. . . it is now clear that an expert possesses
superior knowledge of many kinds, both formal and
informal, and any or all may be brought to bear on
the solution of a particular problem” (Ref. 1, p 425).
Almost all medical licensure, certification, and recertification processes include assessments of knowledge, and a positive relationship between test scores
and performance in practice has been demonstrated
in several studies. Scores on the Canadian licensure
examinations predicted the quality of care provided
by general practitioners.2–5 Holmboe and colleagues6 found a positive correlation between scores
on an internal medicine recertification examination
and several quality-of-care measures (hemoglobin
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A1c monitoring, lipid testing, and retinal eye examinations for patients with diabetes and mammography screening for female patients). Hess and colleagues7 found a positive relationship between
performance on an internal medicine recertification
examination and a composite measure of diabetes
care that included process, outcome, and patient experience measures.
Hence, the evidence that performance on
knowledge measures declines over time is of concern. Choudhry and colleagues8 reviewed 12 studies that analyzed this relationship, and all of them
reported decreasing test performance with increasing age or years in practice. Four of these studies9–12
involved physicians who voluntarily participated
in recertification (now referred to as maintenance
of certification or MOC) examinations. Leigh and
colleagues13 found that the performance of family
practice physicians steadily declined on mandatory recertification examinations taken 6, 12, and 18
years after initial certification. Rhodes and Biester14
found that surgery recertification examination fail
rates grew with increasing number of years since initial
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certification, and Lipner and colleagues15 found that
age correlated negatively with performance on mandatory MOC examinations for both internists and
surgeons.
Possible explanations for this decline include general decline in cognitive ability associated with aging
and failure to keep up with changes in medical practice. A study by Day and colleagues16 of performance
on a voluntary recertification examination in internal
medicine lent support to the latter hypothesis. Examinees who were further out of training performed less
well on items that tested new or changing knowledge, whereas performance on items that tested stable knowledge was relatively constant across age
groups.
In a recent study of family physicians, however,
those who took an examination for MOC performed
better than those who took the same examination for
certification, although there was some decline in performance beginning at about age 60.17
The purposes of this study were to compare performance in response accuracy and testing time on
specific test items administered to candidates for certification and MOC in a psychiatric subspecialty,
forensic psychiatry, and to examine the relationship
between age and performance on certification and
MOC examinations.

applicants could qualify for the certification examination either by having completed fellowship
training in the subspecialty or by meeting practice
requirements. During this period, 1,384 certificates were issued by the ABPN. The requirement for
an ACGME-accredited fellowship went into effect
with the 2003 examination, and since then, 741 certificates have been issued, for a total of 2,125 certificates in forensic psychiatry by the ABPN.
The Accreditation Council for Graduate Medical
Education (ACGME) approved the fellowship training requirements in 1996. At the time of application
to the ABMS, there were 18 non–ACGME-accredited
forensic psychiatry fellowship programs, with 32
filled positions.20 In academic year 2013–2014 there
were 39 accredited programs with 73 on-duty residents,21 and it is estimated that most graduates seek
ABPN certification.
Successful examinees received 10-year timelimited certificates, and the first MOC examination
was administered in 2003. The same test blueprint
(in terms of content categories) and item bank were
used to develop both examinations, and hence it was
possible to compare the performance of certification
and MOC candidates on the same items. Of the
diplomates who have needed to recertify, approximately 60 percent have done so.20

Subspecialty in Forensic Psychiatry
Forensic psychiatry is concerned with the application of psychiatry to legal matters, such as violence,
criminal responsibility, competence (civil and criminal), child custody and visitation, psychic injury,
mental disability, malpractice, confidentiality, involuntary treatment, correctional psychiatry, juvenile
justice, and ethics and human rights.18
Beginning in the mid-1970s, certification in forensic psychiatry was available through the American
Board of Forensic Psychiatry, cosponsored by the
American Academy of Psychiatry and the Law, the
American Academy of Forensic Sciences, and the Forensic Sciences Foundation; 260 certificates were
awarded between 1976 and 1993, an average of 14
certificates per year.19
In 1992, the American Board of Psychiatry and
Neurology (ABPN) received approval from the
American Board of Medical Specialties to issue a
subspecialty certificate in forensic psychiatry, and
the first examination was administered in 1994.
During the grandfathering period (1994 –2001),

Methods
There were 127 items on three recent MOC examinations (administered in 2011, 2012, and 2013)
that had been administered on prior certification examinations. Their mean difficulties on the two types
of examinations were calculated, and a t test was performed to compare them. Item difficulty is the percentage of examinees who answer the item correctly
and can range in value from 0 percent (no one answered correctly) to 100 percent (everyone selected
the right answer).
The amount of time examinees spent on each item
was also available for 122 of the 127 items. The early
certification examinations were administered by
paper-and-pencil rather than computer, and item
times were not available for items on those tests. The
mean times spent on the two types of examinations
were calculated, and a t test was performed to compare them.
Four certification cohorts and four MOC cohorts
were selected to study the relationship between age
and test performance. The certification cohorts were
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those who took the first two examinations, which
were administered in 1994 and 1996 (ACGMEaccredited fellowship not required), and those who
took the first two examinations that were administered when ACGME-accredited fellowship training
was required (administered in 2003 and 2005). The
MOC cohorts were those who took the first two
MOC examinations which were administered in
2003 and 2004 and those who took two recent MOC
examinations (administered in 2012 and 2013). Because scores were not equated across the examinations, which differed somewhat in difficulty, Pearson
correlation coefficients for age and test score were
calculated for each cohort.
As part of the ABPN certification and MOC application processes, applicants signed a statement allowing the board to release information about examination results and examination scores, provided that
such data were reported in the aggregate.
Results
For the 127 items used on both certification and
MOC examinations, the mean item difficulty was
0.83 (SD ⫽ 0.12) when used for certification and
0.85 (SD ⫽ 0.12) when used for MOC. The mean
item difficulties were not significantly different (t ⫽
⫺1.73; df ⫽ 126; p ⫽ .09).
Although the items did not function differently
overall across the two examinee groups, eight
items on which there were relatively large differences (difference in difficulty ⬎⫾0.15) were identified. The MOC mean difficulties were greater
than the certification mean difficulties for six of
them, and for two of them, it was the reverse. One
of the authors who is a content expert (L.R.F.)
Table 1

reviewed the items to determine whether such factors as content area, cognitive level (factual recall
versus problem solving), and changes in knowledge (new, changing, or stable) might account for
the differences. He concluded that there were no
readily identifiable characteristics that account for
differences in performance related to certification
versus MOC status and that all of the items were
relevant to practice.
The mean amount of time spent on each item
(n ⫽ 122) was 53 seconds/item for certification
examinees and 56 seconds/item for MOC examinees, a significant difference (t ⫽ 4.23; df ⫽ 121;
p ⬍ .01).
The number of examinees, mean test score, mean
age, and correlation between age and test score are
summarized in Table 1 for four certification cohorts
and four MOC cohorts.
For the four certification cohorts, the mean examinee ages were 47 in 1994 and 46 in 1996. In 2003
and 2005, the mean examinee ages were 37 and 40,
respectively, as would be expected when the grandfathering period had ended and ACGME accredited
training had become a requirement. There were significant negative correlations between test score and
age in two examination years (⫺0.18 (r2 ⫽ 0.03) in
1996 and ⫺0.53 (r2 ⫽ 0.28) in 2005; p ⬍ .01 for
both correlations). The other two correlations were
not significantly different from zero.
For the four MOC cohorts, the mean examinee
ages ranged from 54 in 2003 and 2013 to 58 in 2012.
There was one significant negative correlation between test score and age (⫺0.40 (r2 ⫽ 0.16) in 2004;
p ⬍ .01). The other three correlations were not significantly different from zero.

Mean Test Scores and Ages and Correlations Between Age and Test Score for Certification and MOC Cohorts

Examination

Examinees (n)

ACGME: accredited fellowship training not required
Cert 1994
316
Cert 1996
292
ACGME: accredited fellowship training required
Cert 2003
83
Cert 2005
127
First two MOC examinations
MOC 2003
61
MOC 2004
84
Two recent MOC examinations
MOC 2012
23
MOC 2013
93

Test Score

Age

Age Range

Correlation (r)

0.81 (0.09)
0.73 (0.09)

47 (9)
46 (9)

32–74
31–72

⫺0.08
⫺0.18*

0.89 (0.04)
0.83 (0.07)

37 (5)
40 (7)

31–52
30 – 61

0.02
⫺0.53*

0.90 (0.04)
0.88 (0.05)

54 (8)
55 (8)

40 –78
41–76

⫺0.14
⫺0.40*

0.81 (0.11)
0.81 (0.08)

58 (8)
54 (9)

44 –75
41– 80

0.32
0.11

Data are the mean (SD), unless stated otherwise.
* p ⬍ .01.
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Of the 23 examinees who sat for the 2012 MOC
examination, 11 were recertifying for the first time,
and 12 were recertifying for the second time. The
mean ages and scores for the first-time recertifiers
were 55 (SD ⫽ 7) and 0.73 (SD ⫽ 0.10), respectively. The mean ages and scores for the second time
recertifiers were 62 (SD ⫽ 7) and 0.88 (SD ⫽ .05),
respectively. The second-time recertifiers were significantly older than the first-time recertifiers (t ⫽
⫺2.37; df ⫽ 21; p ⫽ .03), and they scored significantly higher on the examination (t ⫽ ⫺5.00; df ⫽
21; p ⬍ .01).
Of the 93 examinees who sat for the 2013 MOC
examination, 49 were recertifying for the first time,
and 44 were recertifying for the second time. The
mean ages and scores for the first time recertifiers
were 47 (SD ⫽ 4) and 0.79 (SD ⫽ 0.07), respectively. The mean ages and scores for the second time
recertifiers were 62 (SD ⫽ 7) and 0.83 (SD ⫽ 0.08),
respectively. Like the 2012 examinees, the second
time recertifiers were significantly older than the first
time recertifiers (t ⫽ ⫺11.92; df ⫽ 91; p ⬍ .01), and
they scored significantly higher on the examination
(t ⫽ ⫺2.55; df ⫽ 91; p ⫽ .01).
Based on the recent family medicine experience
with recertification,17 the examinees were split into
two groups: those younger than 50 and those 60 and
older. (In 2003 and 2005 there were too few certification examinees in the older age group to make this
comparison.) As shown in Table 2, the differences
between the two groups on the 1994 and 1996 certification examinations were minor and favored the
younger group. On two of the four MOC examinations (2012 and 2013), the 60 and older group performed slightly better than the younger group.

Table 2 Comparison of Test Scores by Age Group for Certification
and MOC Cohorts
Age ⬍50

Age ⱖ60

Year

Examinees
(n)

Test
Score

Examinees
(n)

Test
Score

Cert 1994
Cert 1996
MOC 2003
MOC 2004
MOC 2012
MOC 2013

206
194
21
25
3
33

0.82 (0.09)
0.74 (0.08)
0.91 (0.04)
0.90 (0.04)
0.75 (0.08)
0.79 (0.07)

22
23
16
25
10
26

0.80 (0.07)
0.70 (0.08)
0.90 (0.03)
0.85 (0.06)
0.82 (0.09)
0.83 (0.08)

Data are the mean (SD), unless stated otherwise.
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Discussion
In this study, items administered to certification and
MOC examinees did not differ significantly in difficulty (percentage of examinees answering the item correctly). Although the mean amount of time spent on
each item by MOC examinees was greater than the time
spent by certification examinees, the difference was not
of practical significance, with both groups spending less
than one minute per item. Although the majority (five
of eight) of the correlations between age and test score
on the certification and MOC examinations were
negative, only three were significant, but the percentage of variance explained by age was small (r2
ⱕ 0.28). Performance on both the certification
and MOC examinations for those younger than 50
was similar to that of those 60 and older. For the
two recent MOC examinations, those recertifying
for the second time (about 20 years postinitial certification) were significantly older and scored significantly better than those recertifying for the
first time (about 10 years postinitial certification).
These results indicate that in this subspecialty,
there is no clear evidence of an age-related decline in
knowledge as assessed by multiple-choice items. Review by a subject matter expert of items on which
there were large differences in item difficulty for the
two groups of examinees reinforced this conclusion.
The findings from this study differ from those of
most other studies and may reflect a rigorous approach to test development that emphasized assessing knowledge relevant to practice.
Another factor that may have affected the results is
the self-selection of the MOC candidates. A significant proportion (about 40%) of those initially certified have chosen not to participate in MOC. Their
decision may reflect career stage, given that many of
the early diplomates were already in midcareer, or a
determination that subspecialty certification was not
needed for practice. The rate of recertification is similar to that for the ABPN subspecialties in addiction
and geriatric psychiatry but lower than that for child
and adolescent psychiatry (⬃75%).20
There is a great deal of public and professional
interest in the effects of aging on various aspects of
physician competence, and future research could include tracking the performance of individual diplomates over time, as well as performance on specific
items and topics.
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