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Although most physicians recognize a duty to provide compassion-
ate end-of-life care, they often feel ill prepared to do so. Of partic-
ular controversy is physician-assisted suicide. Physician-assisted su-
icide is commonly defined as the practice of providing a competent
patient with a prescription for medication for the patient to use
with the primary intention of ending his or her own life. In a recent
survey of approximately 2,000 U.S. physicians, 3.3% reported that
they had written at least one prescription to hasten death.1 Eleven
percent reported they would write a prescription to hasten death if
requested to do so under the current legal system. If legalized, 36%
of the physicians would be willing to write a prescription to hasten
death.1

Consistent with the diversity of physicians’ opinions about the
practice of assisted suicide, attitudes toward its legalization are also
divided. When physicians in Michigan were asked to choose be-
tween legalizing or banning assisted suicide, 56% favored legalizing
it, while 37% voted for a specific ban.2

Several studies have examined the demographic correlates of
physicians’ attitudes towards assisted suicide. Although age and sex
were unrelated to opinions about assisted suicide,3 race was related.
Furthermore, physicians’ and patients’ preferences for particular ap-
proaches to end-of-life care followed similar racial patterns. White
physicians were more likely than African American physicians to
endorse assisted suicide in terminal care scenarios.3 Catholic and
devoutly religious physicians were also less likely than others to
endorse it.4,5

Physicians’ specialties may also help explain these differences of
opinion. Oncologists were more likely to oppose assisted suicide.6,7

Similarly, support was higher among psychiatrists than among
emergency medicine physicians.4,8,9 Only one study investigated the
rationales for physicians’ views on assisted suicide. One third of
physicians in this study felt that it was immoral, 34% felt that it
violated professional ethics, and 30% felt that it conflicted with
their own religious beliefs.10

Since the legalization of physician-assisted suicide is an area
where opinion is sharply divided, research is needed to understand
the basis of physicians’ beliefs about it. This study was designed to
examine the extent and correlates of physicians’ endorsements of
the legalization of assisted suicide with regard to their specialties,
sex, and opinions about certain other contemporary issues in the
U.S. health care system.

Method

Graduates of Jefferson Medical College from the classes of 1987–
1992 (N = 1,271) who were practicing medicine in the United
States comprised the study population. Based on a search of rele-
vant literature and two pilot studies,11 a survey was developed that
consisted of 33 items to be answered on a five-point Likert scale
(‘‘strongly agree’’ = 5, to ‘‘strongly disagree’’ = 1). The survey ad-
dressed five aspects of changes in the U.S. health care system in-
fluencing medical education, quality of care, patient referral, cost
of care, ethical issues, and sociopolitical matters11 (copies of the
survey are available from the authors). The item reading ‘‘Physi-
cian-assisted suicide should be legalized’’ was used as the dependent
variable in the present study.

The questionnaires were mailed in May 1998, followed by three

reminders mailed to non-respondents at three-week intervals. Use-
able forms were returned by 835 physicians (66% response rate), of
whom 830 responded to the item on the legalization of physician-
assisted suicide. The respondents included 578 (69%) men and 257
(31%) women, with a mean age of 35.8 years. The specialties of
respondents were distributed as follows: family practice, 116 (14%),
general internal medicine, 85 (10%), pediatrics, 38 (5%), emer-
gency medicine, 49 (6%), obstetrics–gynecology, 34 (4%), surgery
and surgical subspecialties, 47 (6%), psychiatry, 28 (3%), hospital-
based specialties (anesthesiology, pathology, and radiology), 97
(12%), medical subspecialties, 86 (10%), and other specialties and
subspecialties, 255 (30%). Statistical analysis included bivariate
and multivariate correlation, t test, chi-square, and z test for pro-
portions.

Results

No significant difference was found between respondents and non-
respondents with respect to gender (31% versus 33% women, re-
spectively), age (35.8 versus 35.9 years), full-time salaried faculty
appointment (14% versus 12%), and primary care practice (which
was defined as family medicine, general internal medicine, and gen-
eral pediatrics) (29% versus 34%).

Similarly, no difference was found for academic performance
measures such as scores on the United States Medical Licensing
Examinations, Steps 1–3, and clinical competence ratings provided
by residency program supervisors at the end of the first postgraduate
training year in three competence areas of ‘‘data-gathering and
processing skills,’’ interpersonal skills and attitudes,’’ and ‘‘socioeco-
nomic aspects of patient care.’’1,12

Respondents’ Endorsement of Legalization of Physician-assisted Sui-
cide. Of the 830 respondents, 284 (34%) endorsed legalization—
73 (9%) ‘‘strongly agreed,’’ and 211 (25%) ‘‘agreed’’; and 340 (41%)
opposed it—189 (23%) ‘‘disagreed,’’ 151 (18%) ‘‘strongly dis-
agreed,’’ and 206 (25%) expressed ‘‘no opinion.’’ The response pat-
terns were similar for physicians who graduated in the six different
cohorts.

Correlates of Endorsement of Legalization of Assisted Suicide. The
endorsement rates for legalization of physician-assisted suicide were
examined by the following variables:

n Demographics. Endorsement of legalization was unrelated to age
and gender. Although the small number of African-American
and Hispanic physicians in the sample was insufficient for mean-
ingful statistical analysis. Asian physicians (n = 48) were signif-
icantly more likely (63%) than were whites (n = 557) to endorse
(43%) legalization (z-test for proportions = 2.85, p < .01).

n Specialty. Orthopedic surgeons endorsed assisted suicide at the
highest rate, which was 52%, followed by psychiatrists (41%),
and physicians in the hospital-based specialties (40%). The low-
est rates were for medical subspecialists (25%), general internists
(28%), emergency medicine physicians (31%), family physicians
(33%), and general pediatricians (34%). These differences in
attitudes toward legalization among specialties were statistically
significant = 33.7, p < .05).2(x (20)

n Postgraduate ratings of clinical competence. The physicians who en-
dorsed legalization had been rated significantly lower by their
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TABLE 1. Bivariate and Multiple Correlations and Regression Coefficients Predicting 830 Physicians’ Endorsements
of Physician-assisted Suicide, Jefferson Medical College*

Predictor† Bivariate r
Regression
Coefficient

Physicians should unionize to maintain the influence of their profession. .17§ .12‡
The present paradigm of medical education does not take into account the psychosocial factors related to illness. .15§ .15§
Government should be responsible for regulating policies that influence the quality of care. .12§ .12‡
Learning to work in a changing health care environment should become an essential part of medical education. .11§ .14§
Physicians involved in HMOs or other types of managed care order fewer tests than those in private practice. .11§ .12‡
The future of health care should be based on the needs of society not on the satisfaction of physicians. 2.11§ 2.09§
Physicians involved in managed care have the same dedication to their patients as physicians in fee-for-service. 2.08§ 2.08‡

Intercept 2.3§
Multiple R .30§

*Participants were 830 physicians who graduated from Jefferson Medical College between 1987 and 1992.
†Items on 33-item survey that correlated either positively or negatively with respondents’ endorsement of physician-assisted suicide.
‡p < .05; §p < .01.

residency program directors in the postgraduate clinical compe-
tence areas of ‘‘interpersonal skills and attitudes’’ (F(1, 452) = 6.25,
p < .01), and ‘‘socioeconomic aspects of patient care’’ (F(1, 452) =
6.94, p < .01). No significant difference was noted in the area
of ‘‘data gathering and processing skills.’’

n Other significant predictors of endorsement of legalization. Bivariate
correlations between responses to the item on legalization and
those for other 32 items in the survey were examined. Nine items
had statistically significant correlations with endorsement of le-
galization. A stepwise multiple regression algorithm was used, in
which numerical weights assigned to responses to the item on
legalization were considered as the dependent variable (criterion
measure) and numerical weights assigned to the nine items of
the survey that had significant correlations with responses on the
physician-assisted suicide item were the independent variables
(predictors). Only seven items contributed significantly (p < .05)
to the multiple regression model, which is summarized in Table
1. Five contributed positively in that endorsement of legalization
of physician-assisted suicide was associated with agreement with
those items. Two contributed negatively, meaning that endorse-
ment of legalization was associated with disagreement with those
items.

As reported in Table 1, those who endorsed legalization were
more likely to agree that physicians should unionize (r = .17, p <
.01), that the present paradigm of medical education does not take
into account the psychosocial factors related to illness (r = .15, p
< .01), that government should take responsibility to regulate
health care policies (r = .12, p < .01), that learning to work in a
changing health care environment should become an essential part
of medical education (r = .11, p < .01), and that physicians who
work with managed care organizations order fewer tests than their
counterparts in private practice (r = .11, p < .01).

Conversely, the physicians who endorsed legalization were more
likely to disagree that the future of health care should be based on
the needs of society rather than on physicians’ satisfaction (r =
2.11, p < .01) and that physicians in HMOs as compared with
those in other settings have similar dedication to their patients (r
= 2.08, p < .05). The multivariate correlation was .30, p < .01
(see Table 1).

It is noteworthy that the responses to the item on legalization
were not correlated with several other items, including the consid-
eration of cost as an important factor in patient care decisions,
physicians’ support for the efforts of government to ration care, and
the role that organized medicine should take with respect to social
issues that can influence the well-being of society.

Discussion, Conclusions, and Implications

The findings of the present study support prior research showing
that physicians hold widely disparate views regarding the legaliza-
tion of physician-assisted suicide. More physicians in our study were
opposed to legalization (41%) than supported it (34%), and a sig-
nificant fraction of these physicians (25%) had not formed an opin-
ion. The proportion of physicians in our study favoring legalization
was similar to those in other survey work in this area.2 Almost all
respondents endorsed medical school preparation for, and subse-
quent provision of, compassionate care at the end of life (92%),
suggesting that the differences of opinion related only to the con-
troversial area of assisted suicide and not to caring for the dying
patient in general.

Our study found that physicians in the people-oriented special-
ties most associated with direct and ongoing patient contact that
included treatment of dying patients (general medicine, family
medicine, and medical subspecialties) were less likely to endorse
legalization than were technology-oriented physicians, including
hospital-based specialists and orthopedic surgeons. Experience with
the first year of legalized physician-assisted suicide in Oregon ac-
knowledges the great emotional toll on physicians directly involved
in its implementation.14 The emotional burden and the acknowl-
edged complexities in caring for dying patients may make physi-
cians involved in this process more reluctant to endorse legaliza-
tion. An interesting corollary suggested by our findings is that
physicians endorsing legalization were less comfortable with their
medical school training in the psychosocial aspects of care and were
rated poorer in the areas of interpersonal skills and attitudes and
in socioeconomic aspects of patient care in the first year of resi-
dency.

It is not known to what degree opinions about legalization are
subject to modification by educational experiences during medical
school. A recent study that examined medical students’ views on
physician-assisted suicide found that fourth-year medical students
in Oregon were less likely than were fourth-year medical students
in other areas of the country to be willing to provide a patient with
a lethal prescription.15 The authors suggested that a change in will-
ingness to comply with legalized physician-assisted suicide might
have occurred as a result of experience with such requests from
dying patients.

Unlike many areas of medical education where knowledge is
largely dependent on didactic teaching, care of the dying and at-
titudes towards assisted suicide are likely to be influenced primarily
by personal experiences as well as the moral, ethical, and political
tenets that adults bring to medical training. In addition to explor-
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ing more closely the relationship between these personal beliefs and
attitudes, an important priority for research is to determine whether
attitudes towards care of the dying and physician-assisted suicide
could be modified by education. Evaluation of the impact of edu-
cational experiences such as structured exposure to palliative care
or rotations in a hospice service for medical students and residents
would help to answer these questions. As the U.S. health care
system moves from theory to practice regarding physician-assisted
suicide, more research is needed to explore further the impact of
legalization on physicians and their patients.

The advantages of this survey include the large sample size, gen-
der composition, and specialty and geographic distribution of the
participants that represent a broad spectrum of the population of
physicians. Despite these advantages, one limitation of our study is
that it ascertained physicians’ views of the legalization of assisted
suicide rather than their views of its practice. However, the two
concepts seem logically related. The primary purpose of the survey
was to gather views of multiple issues in the current health care
system, including attitudes toward legalization of assisted suicide.
Another limitation is that the results of this study of young phy-
sicians who graduated from a single private medical school in the
Northeast may not be fully generalizable to all U.S. physicians.
However, the distribution of reactions is similar to that reported in
the literature.2

As physicians hold an influential position in the public debate
on the legalization and practice of physician-assisted suicide, it is
important to further understand the bases for their strong and dis-
parate views. Futher research in this area should elucidate the po-
litical, moral, and ethical frameworks that physicians bring to this
topic. Specifically, it is essential to understand the degree to which
physicians’ views on the legalization of physician-assisted suicide
are subject to modification by medical education in general,16 and
by experiences with dying patients in particular.

Development of the foundation for this study was supported, in part, by a grant from
the Bureau of Health Professions, Health Resources and Services Administration,
USDHHS, under Cooperative Agreement 1 U76 MB00002-03, Centers for Medical
Education Research and Policy.

Correspondence: Karen Novielli, MD, Department of Family Medicine, Jefferson Med-
ical College, 401 Curtis, Philadelphia, PA 19107; e-mail: ^karen.novielli@mail.tju.edu&.
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Learning Adolescent Psychosocial Interviewing Using Simulated Patients
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The area of communication skills in adolescent medicine is emerg-
ing as a distinct and important part of the undergraduate curricu-
lum. An appropriate level of confidence in dealing with the ado-
lescent population is deemed a necessary educational requirement.1

Skills in psychosocial communication with adolescents differ from
those required for younger patients and adults2–4; they include dis-
cussing confidentiality and adolescent risk-taking activities. Simu-
lated patients can be used effectively in teaching and evaluating of
communication skills.5–6 However, there is no report of using ad-
olescent simulated patients to teach communication skills.

The evidence available is inconclusive regarding the teaching
time required to promote retention of communication skills, al-
though a recent review7 suggests that one day’s training or less is
not effective. Long-term retention of these skills has been supported
by only one paper,8 suggesting a need to follow students over time
to ascertain the effect of communication skills training.

Our study addressed two questions: (1) does feedback from a
simulated adolescent patient and simulated mother lead to im-
provements in fourth-year medical students’ psychosocial interview-
ing of adolescent patients? and (2) does this skill persist following
the intervention?

Method

Final-year medical students (N = 68) from March 1998 through
May 1999 were invited to participate, and 57 agreed. The 11 who
were unavailable to participate were either interviewing for their
postgraduate education, involved in presenting their own research,
or unable to make the scheduled times for the simulations. Thirty
five other class members were either randomly or self-selected to
go to offsite locations for pediatrics, and therefore could not par-
ticipate; however, this group acted as a non-randomized control arm
to the study. A two-group (57 students in the intervention group
and 35 in the control) prospective randomized double-bind study
design was employed. The students were completing an eight-week
core pediatrics rotation in a tertiary center, with seven to nine
students per rotation.

Study Question 1

Intervention. Four simulated cases were developed, each com-
prising both a medical component (epilepsy, diabetes, attention def-
icit disorder, or asthma) and risk-taking activities (smoking, drugs,
boyfriend issues) in which the adolescent was scripted to be in-
volved. Nine simulated mothers and ten female adolescents (mean
age 13.6 years) were recruited using established procedures.9

Mother-and-daughter pairs were selected as this is the commonest
adolescent presentation in medical practice. Young adolescents
were chosen to provide a realistic presentation of this age group,
which often presents a challenge to young doctors. The training
for standardized feedback was achieved when all mothers reviewed
a single taped scenario, scored this independently using a structured
form, and then discussed the feedback they would provide the stu-
dent in a group setting. The adolescents were guided by their part-
ner mothers to give feedback, which the adolescents discussed in a
focus group.

At study entry, all students signed informed consent forms. They
then interviewed a simulated mother–daughter pair. The students

were randomly assigned to receive immediate feedback following
the pretest interview from the simulated pair (F2), or to receive no
feedback (F1). All students conducted a second interview four
weeks later using a different case scenario. All students (F1 and F2)
received feedback from the simulated pair following this post-test
interview. Feedback was structured using a written modified Cal-
gary–Cambridge guide10 and given verbally; both interview content
and process were addressed.

Measures. Three measures were taken:

1. Questionnaire. At study entry, demographic data and stu-
dents’ self-ratings of prior experiences with adolescent medicine,
confidence in dealing with adolescent patients, and anticipated fu-
ture work with adolescents were collected.

2. Pre-test. Students conducted a one-hour videotaped interview
with a simulated adolescent and mother, using one of the four case
scenarios, at the midpoint of their rotation. The videotaped inter-
views were scored by a psychologist who had been trained to reach
an acceptable level of agreement with the principal investigator
(KB) using the modified Calgary–Cambridge guide.10

3. Post-test. Four weeks later, each student conducted a second
videotaped interview, using a different case scenario. Scoring was
completed in the same manner as for the pre-test.

Study Question 2

Intervention. The entire final-year class participated in a man-
datory ten-station OSCE prior to graduation. This was two to 12
months after participation in the study (mean 6.6 months). One
pediatrics station of this OSCE tested general pediatrics knowledge
(students’ performances in asking about medical aspects of the case)
and adolescent psychosocial interviewing (students’ performances
in asking about psychosocial aspects, e.g., boyfriend, alcohol,
drugs). The OSCE included 35 off-site students, those not involved
in the adolescent interviewing study, i.e., those who had not been
videotaped and had received no feedback (F0) and 45 of the 57
students who had completed their pediatrics rotation at the tertiary
center and who had participated in the study (F1 and F2).

Measures. The knowledge score and the psychosocial interview-
ing score on the pediatrics OSCE station were obtained from the
checklists completed by the faculty examiner at the station.

Data Analysis

Study Question 1. A single psychologist, blinded to student group
or time of interview, scored the tapes, using a modified Calgary–
Cambridge Observation Guide.10 The psychologist evaluated eight
aspects of the encounter: how the student initiated the session,
collected information, gathered information, asked the parent for
time alone with the patient, dealt with the adolescent alone, and
acted before and during the examination and closure. Each section
yielded a global score. Within seven of the sections there were
between three and ten individual items. The section used to rate
when the student was alone with the adolescent included 14 psy-
chosocial elements (i.e., boyfriend issues, smoking, and drugs).

The psychologist derived eight global ratings for each videotape.
The global ratings for F1 and F2 students at pre- and post-test were
compared using a paired t test. Regression analysis was conducted
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using student global ratings from the eight sections of the modified
Calgary–Cambridge Observaton Guide as the dependent (out-
come) variable. The independent (predictor) variables were feed-
back, case type and simulator, gender, previous medical experience
with adolescents, comfort level in relating to adolescents, future
career plans, and the students’ scores on the pre-test case.

Study Question 2. The knowledge score and the psychosocial in-
terviewing score on the pediatrics OSCE station were compared
among the three groups (F0, F1, F2).

Results

Complete data were available for 52 of the 57 students (F2 = 31;
F1 = 21) who completed both pre- and post-test interviews. Two
tapes could not be rated, and three students did not complete the
second interview.

Study Question 1. The mean pre-test scores of the group receiv-
ing feedback after their first interview (F2) and those receiving no
initial feedback (F1) were not statistically different (72.93, SD =
9.43 versus 72.77, SD = 8.08; p = 0.95). However, the group that
received feedback immediately after their first interviews (F2)
scored significantly higher on the post-test (82.81, (SD = 9.79)
than did the F1 group (76.34, SD = 9.43); p = 0.02). No significant
improvement was seen from pre-test to post-test for the group re-
ceiving no initial feedback (F1). However, the group receiving feed-
back (F2) improved significantly from pre-test to post-test (p =
0.02).

Regression analysis revealed that receiving feedback was the only
significant predictor (p = .021) of students’ performances on the
post-test case (R2 = .10 for the complete model). The other inde-
pendent variables did not significantly predict post-test perfor-
mance. Analyses also were conducted to determine whether or not
the particular case scenario used had a significant influence on stu-
dent performance. No statistically significant influence due to case
difference emerged.

Study Question 2. All students participating in the study received
feedback either once (F1) or twice (F2). Both groups (n = 45) had
significantly higher mean scores (p = .023) on the adolescent psy-
chosocial inquiry on the final-year OSCE station (68.06, SD =
24.07) compared with the students (n = 35) who completed their
core pediatrics rotation at the offsite placements (F0) (55.71, SD =
23.16). The groups did not differ significantly (p = 0.40) in their
mean scores for the general knowledge aspects of this OSCE station
(F1 and F2) (70.71, SD = 16.88) compared with F0 (67.53, SD =
16.69).

After the OSCE the students were asked to comment on their
clerkship experience. The simulated adolescent encounters were
rated as one of the most positive learning experiences in the two
years of clerkship.

Discussion

The main study finding is that the important communication skill
of interviewing the adolescent patient can successfully be taught to
undergraduate medical students. The teaching becomes faculty-in-
dependent when the simulated patients are scripted and trained in
giving structured feedback. The training period, which was a one-
hour interview (experimental), followed by 20 minutes of feedback,
was much less than one day, which is the time reported in the
literature as necessary for effective learning of these skills. This
study poses questions for further research regarding optimal training
time and the best method of reinforcement. For psychosocial in-
terviewing with sensitive questioning, clerkship seems the optimal
point of instruction; however, there is little evidence to inform
where training in communication with adolescents should be
placed in the medical curriculum.

There are several limitations to this study. First, the sample was
small, although representative of other randomized controlled trials

in this field. Second, selection bias may have occurred, as the stu-
dents who chose to complete their core pediatrics rotations at off-
site placements were either randomly or self-selected. However, all
students received the core pediatrics tutorials from the tertiary cen-
ter by teleconference, along with detailed objectives. This ensured
that all students received the same didactic curriculum. Third, al-
though the study would have benefited from two independent rat-
ers, the increased cost was prohibitive. The psychologist rater was
trained to use the modified Calgary–Cambridge Guide10 and un-
derwent a mid-study validation of his scoring. Fourth, our sample
was confined to mothers and daughters; whether the results would
differ with mother–son simulator pairs is unclear. Fifth, although
this study provides some indication that students’ psychosocial
communication skills can be improved and maintained over time,
follow up was less than a year. Continued tracking of these doctors
would be important to see whether this mastery is maintained into
the residency years. Finally, application of these results must con-
sider resources. At our medical school, standardized patients fre-
quently supplement current teaching activities, and are part of the
diagnostic assessment of student skills throughout the medical
school curriculum. Expertise to train and administer such a program
is quite involved from a logistic and monetary standpoint; although
available at our medical school, this may not be the case every-
where. As this educational initiative relies on a realistic portrayal
and structured feedback from the adolescent, time spent in recruit-
ment and training of the standardized patients is important.

Students overwhelmingly commented that feedback from a ‘‘real’’
adolescent was very helpful, as they had received little training in
this area. Many of the students were very apprehensive on entry
into the study, but were resoundingly positive after they had com-
pleted it.

Because of the changing nature of the hospitalized patient pop-
ulation, standardized patients could be used to ensure that each
student has exposure to common ambulatory problems. They could
help ensure uniformity in teaching and learning of basic clinical
skills. Interviewing an adolescent standardized patient who is in-
volved in risk-taking activities provides the student an opportunity
to practice psychosocial interviewing in a safe setting. The imme-
diate feedback provided by the adolescent and mother is a powerful
teaching tool. The student can then return to the clinical setting
to apply these newly acquired skills.

In conclusion, this randomized controlled trial has shown that
final-year medical students can be taught adolescent interviewing
skills and that these skills are retained for as long as a year. The
teaching time required for such an intervention is short (90
minutes), and teaching can be independent of faculty once the
simulators’ training is completed. As the skill of talking to adoles-
cents and their parents is an important part of physician training,
we would recommend that medical schools consider this structured
training for their curricula.
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Have Clinical Teaching Effectiveness Ratings Changed with the Medical College of Wisconsin’s
Entry into the Health Care Marketplace?

DAWN BRAGG, ROBERT TREAT, and DEBORAH E. SIMPSON

Medical schools, as competitors in today’s health care marketplace,
have the challenge of training future physicians while increasingly
relying on clinical revenues.1 Is teaching compatible with compet-
itive managed care in the future of health care?2

Skeff, Bowen, and Irby argue that teaching takes time and that
its values must be re-emphasized as a core mission of medical
schools.3 Medical education researchers have reported diminishing
amounts of time available for physicians’ educational responsibili-
ties to both residents4 and medical students.5 Student evaluations
reveal that there has been less time available for them in more
recent years.6 Thus, time impacts on education have been docu-
mented, but the critical issue to be investigated is whether the
quality of teaching has been compromised.

As a large, private medical school, the Medical College of Wis-
consin (MCW) has not escaped the grasp of today’s competitive
health care environment. On December 31, 1995, the John L.
Doyne Hospital (JLDH), formerly Milwaukee County General Hos-
pital, was closed. While this facility (a primary practice and clinical
teaching site) was purchased by a private adult not-for-profit hos-
pital, it’s sale nonetheless serves as a major demarcation point in
MCW’s transition into today’s health care marketplace. Indigent
care was now provided on a competitive contract basis. Our faculty
formed a clinical practice group to enhance their competitive po-
sition in this evolving health care environment. Declining federal
support for graduate medical education led to decreased positions
in selected specialties and their associated support of medical stu-
dent education. While the multi-dimensional impact of these
changes on medical education, at MCW and elsewhere, will take
years to analyze,7 preliminary analysis can reveal whether the qual-
ity of clinical teaching has changed during this time period. This
study, therefore, examined whether there have been changes in
clinical teaching effectiveness ratings as clinicians at MCW com-
pete for patients and revenue.

Method

The study utilized student ratings of clinical teachers from a lon-
gitudinal clinical teaching database implemented in 1992. A stan-
dard clinical teaching instrument8 is used across participating clin-
ical departments. The instrument contains 16 characteristics of
effective clinical teaching, derived from a comprehensive review of
the literature, rated using a five-point Likert scale (1 = most posi-
tive). Items address faculty interaction with students (e.g., actively
involved me with patients, provided timely, constructive feedback
without belittling me), ability to communicate (e.g., clear, orga-
nized, answered my questions clearly), and overall teaching effec-
tiveness. The form is highly reliable, with a coefficient alpha of .96.

Since 1992, third-year medical students have evaluated 295 full-
time clinical teachers in pediatrics, internal medicine, family med-
icine, anesthesiology, and general surgery. For purposes of this study,
the data were divided into three time periods, using 1995 as the
benchmark date for MCW’s entry into health care marketplace:
before-entry, 1993–94; at-entry, 1995–96; and after-entry, 1997–98
(numbers of evaluations per period = 1,327, 4,354, and 6,577 re-
spectively).

A three-stage analytic process was used to determine whether
students’ ratings of clinical teaching had changed during the study

period. First, the 16 clinical teaching instrument items were clus-
tered to facilitate analysis using agglomerative hierarchical cluster
analysis (HCA).9 This method has been successfully used to cluster
items on standardized tests into psychological dimensions.10 In
HCA for an n-item test, there are n solutions or clusters. In the
first step, each item comprises one cluster. At subsequent steps, the
procedure combines two clusters from the previous step, based upon
the proximity or similarity among each possible pairing of the clus-
ters. The smaller the proximity value, the more similar the two
clusters are believed to be. The final cluster, the n th cluster, places
all of the items into one cluster. By examining the two- or three-
cluster solution for interpretability, a researcher can get a nonpar-
ametric perspective on groups of items that may be considered to
be dimensionally distinct. Unlike factor analysis, cluster analysis is
nonparametric and is a quick way to identify possible dimensions
that may exist. In this study, selected clusters of clinical teach-
ing skills were examined for internal consistency using coefficient
alpha.

Using these clusters, two-way analysis of variance was performed
comparing the cluster means to determine whether (1) students’
ratings varied by time period; (2) students’ ratings varied by item
cluster; and (3) there was an interaction effect between time pe-
riods and clusters. Individual items that had been closely associated
with the availability of teaching time in previous studies were then
analyzed using a one-way analysis of variance to examine differ-
ences in student ratings across the three time periods.

Results

A three-cluster solution resulting from the HCA was selected for
statistical and substantive reasons and to increase comparability of
results with findings from prior factor-analytic studies. Ullian et
al.,11 in their synthesis of factor-analytic studies, reported that while
there are varying numbers of factors, most studies suggest four so-
lutions. The three-cluster solution was selected for this study as the
two-cluster solution contained many items that did not seem to fit
qualitatively and other cluster solutions contained at least one
group with fewer than four items, posing a threat to internal con-
sistency. The three clusters were examined qualitatively to assess
content validity and their relationship to Ullian’s four factors.

The first cluster of clinical teaching skills was labeled supervisor/
person and contained seven items: supportive of me/had rapport
with me, approachable/available, actively involved me with pa-
tients, communicated expectations, demonstrated skills/procedures
to be learned, provided opportunities to practice diagnostic/assess-
ment skills, and provided feedback without belittling me. The sec-
ond cluster was labeled physician/teacher and contained five items:
answered questions clearly, asked questions clearly, explained basis
for decisions/actions, clear/organized, and clinically competent/
knowledgeable. The third group, containing four items, was labeled
instructor/leader: took advantage of teaching opportunities, enthu-
siastic/stimulating, responded to student-initiated learning issues,
and emphasized comprehension rather than factual recall. All three
item clusters, supervisor/person, physician/teacher, and instructor/
leader, were found to be highly reliable (coefficient alpha = .90,
.86, .80, respectively). According to Ullian et al., these three clus-
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Figure 1. Students’ mean ratings of physicians’ clinical teaching skills across the
before-entry (1993–94), at-entry (1995–96), and after-entry (1997–98) time
periods.

TABLE 1. Third-year Medical Students’ Ratings of Physicians’ Clinical
Teaching Skills before, at, and after the Medical College of Wisconsin’s

Entry into the Health Care Marketplace, 1992–1998

Rating*

Before Entry
(n = 1,327)†

Mean (SD)

At Entry
(n = 4,354)†

Mean (SD)

After Entry
(n = 6,577)†

Mean (SD)

Skills clusters
Supervisor/person
Physician/teacher
Instructor/leader

Individual items
Supportive of me/had

rapport with me
Actively involved me

with patients
Approachable/available
Provided timely con-

structive feedback
without belittling
me

1.53 (.57)
1.43 (.49)
1.48 (.54)

1.44 (.71)

1.37 (.67)
1.40 (.71)

1.58 (.78)

1.79 (.72)
1.49 (.52)
1.60 (.65)

1.69 (.90)

1.75 (.89)
1.59 (.84)

1.76 (.92)

1.76 (.70)
1.47 (.54)
1.55 (.64)

1.67 (.88)

1.67 (.87)
1.57 (.86)

1.80 (.93)

*Scale: 1 = most positive to 5 = least positive.
†n = number of evaluations.

ters define the roles that clinical teachers assume in their interac-
tions with students.

The students’ ratings ranged from a minimum of 1 (most posi-
tive) to a maximum of 5 (least positive). Mean ratings across the
three time periods were found to differ significantly (p < .001) (see
Table 1). Post-hoc comparisons (i.e., Tukey test) revealed that the
mean ratings for the periods were significantly different (all com-
parisons p < .001). Mean student ratings for the three clusters were
also significantly different (p < .001). Throughout the before-entry,
at-entry, and after-entry periods, physician/teacher skills were rated
best by third-year students, while supervisor/person skills received
the worst ratings (see Table 1). The analysis also showed an inter-
action between the time periods and the three groups (p < .001).

Mean student ratings for the three sets of skills started out pos-
itively in the first, before-entry year (see Figure 1). This was due
to the fact that in 1993 faculty began to receive the first results of
their clinical teaching evaluations. As reported in a prior study,
when faculty receive clinical teaching evaluation results, their clin-
ical teaching ratings improve as they immediately seek to address
deficits.12 Mean ratings for supervisor/person and instructor/leader
skills increased (became worse) sharply in the second year. Mean
ratings for physician/teacher continued to improve throughout the
before-entry years. During the at-entry period, mean ratings for su-
pervisor/person and instructor/leader skills continued to increase
(becoming worse), but the ratings increased only gradually for phy-
sician/teacher. Supervisor/person skills peaked in 1996, the year the
faculty practice plan was implemented. Mean ratings for instructor/
leader and physician/teacher leveled off between 1995 and 1996.
The after-entry period saw improved ratings for the three item clus-
ters. However, none of the cluster ratings returned to the before-
entry baseline level.

Of particular importance were the significant differences across
time periods among the mean ratings of those characteristics as-
sociated with the availability of time. For example, mean ratings
of items within the supervisor/person (e.g., supportive of me, ap-
proachable/available, actively involved me with patients) followed
the increased cluster ratings. However, the ratings for ‘‘provided
timely, constructive feedback without belittling me,’’ received in-
creasingly poor ratings across the three time periods. Analysis in-

dicated that all four questions within this cluster were significantly
different across the time periods (p < .005).

Discussion

Longitudinal analysis of a clinical teaching evaluation data set re-
veals that the overall effectiveness of our clinical teaching de-
creased from a before-entry high at the time of entry in the health
care marketplace. Over the at-entry study period, evaluations did
gradually improve, but did not return to the before-entry baseline
rate. However, not all item ratings were equally affected, with phy-
sician/teacher skills (e.g., clear/organized, clinically competent)
showing the least change and supervisor/person skills (e.g., ap-
proachable, available, supportive of me, actively involved me with
patients, provided timely, constructive feedback without belittling
me) showing the largest decline. The supervisor/person skills, con-
taining the interpersonal items, appear to have been the most pro-
foundly affected by the entry into the health care marketplace.

Although it may be possible that students become more discrim-
inating in their assessments of teaching and teachers over time, this
study does not report ratings by the same students over time. This
study used ratings by individual third-year classes for six years. In
addition, student ratings were averaged over two years for each time
period, thus minimizing huge class differences.

HCFA guidelines, increased pressures for clinical productivity,
and accountability for cost-effective patient care have led physi-
cians to repeatedly report that they have less time for clinical teach-
ing. The results of this study suggest that there has also been a
change in the quality of clinical teaching, as measured by the clin-
ical teaching effectiveness ratings over this critical time period, a
relationship requiring further study to determine causality. While
it is promising that the rating results do appear to have improved
following an initial decline during the at-entry period, the fact that
these ratings did not return to baseline levels is distressing.

Supervisor/person skills are critical components of the teaching/
learning process, as education is enhanced when there is a suppor-
tive relationship between the learner and the teacher.13 Medical
schools must prepare clinical educators with teaching skills that are
effective and efficient in today’s time-pressured clinical environ-
ments and implement real reward structures that recognize the
value of time spent in clinical teaching if we are to maintain the
quality of our clinical education.
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Six-year Documentation of the Association between Excellent Clinical Teaching and Improved
Students’ Examination Performances

CHARLES H. GRIFFITH III, JOHN C. GEORGESEN, and JOHN F. WILSON

With increasing fiscal pressures on academic medical centers, many
institutions are moving towards mission-based financing, the notion
that the clinical, research, and teaching missions must no longer
depend upon cross-subsidization but must financially support them-
selves.1 With this increased mission-specific accountability, there
will be greater emphasis on measurable outcomes to justify the costs
associated with the mission. In the realm of clinical teaching, the
literature is replete with studies of qualities of excellent teachers,2

studies of how to measure teaching,3 and studies demonstrating that
faculty development in teaching can influence clinical teachers’
self-reported behaviors,4 actual behaviors,5 and teaching ratings.6

However, for the most part, the fundamental outcome of teaching
has been left unstudied: that is, does the quality of teaching actually
influence student learning? Although this may seem a truism too
obvious for investigation, despite the cherished belief of clinical
teachers there is very little quantitative evidence that better teach-
ing is associated with enhanced student learning.

We recently reported the first documentation of the association
of students’ learning with the relative teaching abilities of attending
physicians7,8 and residents.9 In these studies of students and their
clinical teachers over the academic years 1993–1995, we found that
medical students who worked on their internal medicine or surgical
clinical clerkships with our best clinical teachers scored signifi-
cantly higher on post-clerkship examinations and even on the U.S.
Medical Licensing Examination (USMLE) Step 2. Our findings
have been replicated at the University of Michigan.10 The only
other study noting an association of teaching with learning, pub-
lished in 1983, involved high school students in a remedial math
class.11 To our knowledge, this is the extent of the quantitative
evidence in all the educational literature that better teaching is
associated with better learning.

Our previous reports, however, had several limitations. For one,
our measure of teaching ‘‘quality’’ was based only on students’ rat-
ings. One can argue (as we did in those articles) that the learners
are the best judges of the learning climate. Even though we con-
trolled in our analysis for prior student academic achievement
(USMLE Step 1 scores), it was possible that students especially
excited about internal medicine scored better on internal medicine
examinations and, in their enthusiasm, rated their instructors
higher, with a spurious association of examination performance and
teaching rating. Second, though statistically significant, our effect
sizes were modest, amounting to one-sixth to one-seventh of a stan-
dard deviation on a test, or, for example, three points on the
USMLE Step 2. Third, these studies encompassed only two aca-
demic years, and a limited number of teachers and students. Be-
cause this sample was small, we included in the analysis all teachers
regardless of the numbers of students they worked with, even those
with few teaching ratings. Though we were gratified to demonstrate
an association between teaching and learning, our results may have
been attenuated by the small sample and the inclusion of in the
analysis of all teachers, regardless of numbers of teaching evalua-
tions (teachers with imprecise measures of their teaching ability).

Therefore, the purpose of this project was to refine the method
of our previous studies by using a larger sample of students and
attending physicians, more precise measures of teaching ability,
and a way of disentangling the potential confounders of raters and
teachers. Our formal hypothesis was that students who are exposed

to our highest-rated attending physicians during their internal med-
icine clerkship will score better on end-of-clerkship examinations
and on the USMLE Step 2.

Method

This work represents an extension of the data set from our previous
reports,8,9 extending the sample size from two academic years to six.
The study design, a prospective cohort study, involves data on stu-
dents and their attending physicians, and notes the association of
the students’ examination performances with the ‘‘quality’’ of the
attending physicians to whom they were exposed. The participants
were all third-year medical students at the University of Kentucky
College of Medicine, over the academic years 1993–1999 and their
attending physicians on the inpatient general medicine services.

To give the reader a sense of the structure of our clerkship, stu-
dents in the third year spend eight weeks on general medicine
inpatient services, four at our university hospital, and four at our
affiliated Veteran’s Affairs hospital. A team consists of an attending
physician, a supervising junior or senior medicine resident, two
first-year residents, and two students. Importantly, students, house-
staff, and attendings are randomly and independently assigned to
the services (we do not take requests by students for specific at-
tendings). Attending physicians may be either general internists or
specialists. Note that students are exposed to new and different
attending physicians and housestaff in each of the two four-week
components of the clerkship. Ambulatory medicine is part of a
separate primary care clerkship and is not included in the study.
Attending physicians usually participate in or observe daily man-
agement rounds, and have formal separate teaching rounds three
times per week, ideally focused on one or two patients on the ser-
vice, usually at the bedside.

Our model for how teaching might influence students’ learning
was not that students would be influenced by the average teaching
ability of all the instructors they worked with, but rather that stu-
dents’ learning would be enhanced by individual outstanding in-
structors who, in the learning climate they engender and the in-
spiration they provide each day, stimulate students to be excited
about clinical medicine, resulting in students’ learning not only
throughout the clerkship but throughout all their clinical rotations.
Therefore, we explored the associations of students’ learning with
exposures to particularly outstanding (or poor) attending physi-
cians, rather than with the average ability of their two attending
physicians.

In our prior studies,8,9 we simply defined ‘‘best’’ and ‘‘worst’’ at-
tending physicians as those with the highest and lowest teaching
evaluations, as rated by students. However, as mentioned in our
introduction, this could lead to a confounding of teaching rating
with examination performance by a student who may perform bet-
ter (and rate the physician attending higher) because of interest in
internal medicine. Therefore, for this study, we elected to pursue
an alternative method of identifying teaching quality. We surveyed
a consensus panel of third- and fourth-year residents at our insti-
tution who had also been medical students here. These individuals
would have had five to six years of exposure to the clinical teachers
at out university, working with a great majority of them. We also
chose former students who were residents because they would be
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TABLE 1. Least-square mean results on the NBME Subject Exam in Medicine and USMLE Step 2 for 484 Students Working with Internal Medicine
Attending Physicians Rated on their Teaching as High, Neither High Nor Low, and Low, University of Kentucky College of Medicine, 1993–1999*

Attending Physicians’
Ratings†

No. of Students Who
Worked with an

Attending of this Level

NBME Subject Exam in Medicine Score
(R2 = 0.44)

Score (SD) p (between Scores)

Total USMLE Step 2 Score
(R2 = 0.57)

Score (SD) p (between Scores)

High
Neither high not low
Low

219
220

45

491 (112)
463 (112)
464 (90)

.007
—
—

207 (23)
203 (22)
199 (22)

.015
—
—

*Least-square mean results, which represent the predicted score for a student on the test, are controlled for USMLE Step 1 score.
†High- and low-rated attending physicians were those so rated by consensus of a panel of 15 residents who had formerly been students at the University of Kentucky College of

Medicine.
‡Eighteen students who had worked with both a high-rated and a low-rated attending were excluded.

most familiar with the special needs and expectations of our inter-
nal medicine clerkship. We gave these residents a list of all faculty
in internal medicine who had supervised more than five medical
students during the six-year period. The threshold of five students
was chosen because this was the number of evaluations we calcu-
lated were needed to achieve conventional standards of reliability
for our clerkship’s teaching evaluation form (greater than 0.80),
and it would help identify those attending physicians for whom we
had precise measures of their teaching ability. We asked the resi-
dents to confidentially rate faculty ‘‘high’’ if they would expect
them to be rated among our best teachers, ‘‘low’’ if they were among
our worst teachers, and ‘‘medium’’ if they would be in between. A
priori, we defined ‘‘best’’ attending physicians as those that were
named high rated instructors by 80% of the residents (at least 12
of the 15 residents) and were not mentioned as a low-rated instruc-
tor by any resident. Conversely, realizing the tendency for learners
to rate even the worst instructors at least mediocre, we defined the
‘‘worst’’ attending physicians as those who were rated in the low
category by at least five of the 15 residents, and who were not rated
high by any of the residents.

For this study, students’ evaluations of attending physicians’
teaching quality were also collected over the six years, as further
evidence of the validity for our consensus panel opinion (one
would expect the instructors who were highly rated by residents’
consensus to also have high teaching ratings if the consensus pro-
cess is valid). Our measure of attending physicians’ teaching quality
was from confidential, end-of-month student evaluations, which
were completed prior to the students’ receiving their grades. The
form consists of 16 items on a five-point Likert-type scale (1 =
strongly disagree, 5 = strongly agree). Items included ratings of
teaching skills and ability, rapport with learners and patients, over-
all rating, and ratings of their role modeling. The coefficient alpha
for the evaluation form is .96. This means that there is a high
degree of internal consistency among items for rating teaching, and
that the instrument is a reliable measure of teaching. However, this
also means that inter-item correlations are very high, for our form
.75 to .95, which is not unusual for measures of clinical teaching.12

Because of the high inter-item correlations, we used the mean rat-
ing across all items as one measure of teacher ‘‘ability.’’ The overall
rating an instructor was assigned in our data set was the mean of
all the ratings from the students he or she worked with in the six
academic years.

Our analysis used multiple regression approaches from the gen-
eral linear model.13 Our dependent variables were scores on the
National Board of Medical Examiner’s (NBME) subject examina-
tion in medicine, taken at the end of the clerkship, and USMLE
Step 2 scores. Independent variables included dummy coded vari-
ables for different categories of attending exposure (i.e., high-rated
versus low-rated versus neither high- nor low-rated attending phy-
sician exposure). We also included USMLE Step 1 scores in the
model as a control variable for prior student academic achievement.

Results

Data were collected from 502 third-year medical students (100%
of students) over the six academic years. We excluded 18 students
who had worked with both a high-rated and a low-rated instructor
(as our model was less clear about how this interaction might in-
fluence student learning), for a final sample of 484. A total of 46
attending physicians had more than five student evaluations over
the six-year period and were included in the list that the consensus
panel rated.

Overall, ten faculty met the criteria to be rated ‘‘high.’’ Eight of
the ten were rated high by all residents, and the other two by 13
and 14 residents, respectively. Four of the ten were general inter-
nists. Eight were men and two were women, which reflects our
faculty demographics. Five faculty met our consensus criteria for a
‘‘low’’ rating, including one general internist and one woman.

Teaching evaluations were received from 96% of the students.
The overall mean teaching rating of the teachers rated high was
4.68 on the five-point scale (SD = 0.22, range 4.23–4.94). For the
‘‘medium’’ group, the mean teaching rating was 4.34 (SD = 0.32,
range 3.4–4.92). For the ‘‘worst’’-rated attending physicians, the
mean rating was 3.56 (SD = 0.48, range 3.06–4.21). Mean differ-
ences between groups were highly statistically significant (p <
0.001). Forty-five students had had exposures to at least one low-
rated and no high-rated attending physician; 219 had had exposures
to at least one high-rated and no low-rated attending physician;
and 220 had had exposures to neither a high- nor a low-rated at-
tending physician. Our high-rated attending physicians were more
often attending physicians on the general medicine inpatient ser-
vices than were the low- or medium-rated faculty, hence the dis-
parity in numbers of students per faculty.

Table 1 presents the least-square mean scores on the post-clerk-
ship NBME subject examination in medicine and on USMLE Step
2, depending on exposure to high-, low-, or medium-rated instruc-
tors (least-square means are predicted means adjusted for USMLE
Step 1 scores). As can be seen, students who worked with at least
one of our consensus panel’s highly rated instructors scored signif-
icantly higher on the post-clerkship NBME examination in medi-
cine and USMLE Step 2.

Conclusions

Our findings once again confirm the association of better clinical
teaching with better student examination performance, demon-
strating in a quantitative fashion the outcomes of teaching. The
effect sizes in this current project are much more substantial than
those in our prior reports, amounting to one-fourth to one-third of
a standard deviation, or, for example, up to seven or eight points
on USMLE Step 2, versus the one-sixth to one-seventh standard
deviation effect sizes of our prior reports. We attribute our stronger
conclusions to the more refined method of this current project.
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First, our previous reports included all instructors, regardless of the
numbers of students they had taught, and therefore all faculty were
eligible to be included in the high- or low-rated category even if
they had few student evaluations. For example, we may have in-
cluded in our high category those faculty with only two or three
ratings that were all high, when over time their ratings might have
regressed towards a more stable mean that did not qualify them as
such. In essence, we were categorizing some instructors as better or
worse by using imprecise measures of their teaching ability. This
imprecision would tend to add background ‘‘noise’’ to the analysis,
attenuating our findings and effect sizes. Second, we disentangled
learner outcomes from ratings by learners with our residents’ con-
sensus panel. As shown, attending physicians who were rated highly
by the residents’ consensus panel had significantly higher teaching
ratings than did the medium- and low-rated instructors. Our pre-
vious method, relying on categorization solely by teaching rating,
may have led to the exclusion of some otherwise excellent clinical
teachers simply because they did not quite meet the ‘‘top 20% of
student evaluations’’ we had required in our previous report to be
considered a highly rated instructor.

Our findings seem to indicate that clinical teaching has an in-
fluence on outcomes, such as performance on USMLE Step 2. One
might wonder how a short four-week exposure in a single discipline
could influence USMLE Step 2 scores to such a degree, given that
USMLE Step 2 comprises a wide variety of disciplines. Our answer
is suggested by our model. From our experience as learners, the
influence of a single outstanding instructor on one’s approach to
learning should not be underestimated. We suspect that the best
teachers do not necessarily impart more factual information (facts
which may be obsolete in a few years), but rather they engender a
learning climate that makes learning fun, enjoyable, and exciting.
They may do this by their example, by modeling the process of
lifelong learning, by the joy they bring to their teaching, or by
combinations of qualities such as these. Regardless, the learner’s
approach to learning is in some fundamental way changed, carrying
over to the other clerkships and, we hope, to residency and beyond.
Further studies should investigate the influence of outstanding
teachers on life-long learning.

Several limitations to our study should be kept in mind as one
interprets our results. This is a single-institution, single-discipline
study, and certainly national studies are needed to assert the gen-
eralizability of our findings, as well as studies in other disciplines.
In addition, our study focused on but one outcome measure, stu-
dents’ performances on NBME-type examinations, which measure
but one aspect of clinical ability (knowledge). Future research
should investigate the influence of teaching on other student out-
comes, such as clinical skills, attitudes towards patients and the
profession, and doctor–patient communication and relationships.
Finally, this project’s method did not lend itself as well to measuring

the influence of residents’ teaching on students’ outcomes, so fur-
ther studies are needed.

Nevertheless, despite these limitations, we conclude that attend-
ing physicians’ teaching quality can have a measurable impact on
students’ examination performances. We therefore believe it is pos-
sible to begin considering learners’ outcomes as an important mea-
sure of faculty’s teaching ability, perhaps (with more study) an im-
portant addition to teaching portfolios and promotion dossiers. But
even more, we believe our findings add to the growing literature
on the critical importance of the educational mission that indicates
students’ learning would be jeopardized if the educational mission
were to be compromised for fiscal reasons.
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