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Objective: To evaluate the effects of a course in physical diagnosis on 
the knowledge, skills, and attitudes of internal medicine trainees. 
Design: A controlled, prospective assignment of housestaff to a year- 
long curricular program, linked to a set of pre- and posttests. House- 
officers who could not attend the teaching sessions functioned as 
control subjects. 
Setting: An internal medicine training program at an urban medical 
school. 
Subjects: 56 (86.1% ) of 65 eligible internal medicine housestaff (post- 
graduate years 1 through 3) participated in the intervention and as- 
sessment. A comparison group of 14 senior medical students partic- 
ipated in the pretest. 
Intervention: 12 monthly lectures emphasizing skills useful in emer- 
gencies or validated by the literature. 
Measurements: The pre- and posttests included: 1 ) a multiple-choice 
questionnaire to assess knowledge; 2) professional standardized pa- 
tients to assess selected skills; and 3) Likert-type questionnaires to 
assess self-motivated learning and attitude toward diagnosis not based 
on technology. 
Main results: The residents expressed interest in the program and on 
a six-point scale rated the usefulness of lectures and standardized 
patients as 3.5 -+ 1.3 and 4.3 + 1, respectively. For no system tested, 
however, did they achieve more than 55.2% correct answers (range: 
24.2% - 55.2%, median = 41.04), and their performance did not differ 
from that of the fourth-year medical students. There was no significant 
difference in pre/posttest improvement between the control and in- 
tervention groups. 
Conclusions: These data confirm the deficiencies of physical diag- 
nostic skills and knowledge among physicians in training. These de- 
ficiencies were not corrected by the classroom lecture series. Im- 
provement in these skills may require a more intense experiential 
program made part of residency requirements. 
Key words: education; residents; physical examination; diagnostic skills; 
performance assessment. 
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SURVEYS SHOW that in ternis ts  in pract ice  value physical  
examina t ion  as one  of the mos t  useful  sets of skills ac- 
quired dur ing  medica l  school  and in terna l  med ic ine  
training.L 2 This cost-effective and t ime -honored  art is 

traditionally l ea rned  at the bedside,  th rough  expe r i ence  
with pat ients  and supervis ion  by a t t end ing  physic ians  
and more  sen ior  trainees. S t ructured  di rect  eva lua t ion  
of c o m p e t e n c y  in physical  diagnosis as a p re requ i s i t e  
for board cer t i f icat ion is pe r fo rmed  usually o n c e  dur ing  

the three  years of residency.  Al though m a n y  authors  
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have show n  that faculty observa t ion  of t ra inees '  cl inical  
skills is of ten inadequa te  du r ing  this "clinical  evaluat ion 
exercise," 3-5 the physical  diagnosis p rof ic iency  of mos t  
residents  is assumed to be satisfactory by c o m p l e t i o n  of 
training. 

There  are, however ,  increas ing  reasons to be l ieve  
that in our  age of high t echno logy  this a ssumpt ion  may 
no longer  be  valid. Because of the widespread  availability 
of sophis t icated ( a n d  expens ive )  diagnost ic  tools, the 
t ime devo ted  to physical  diagnosis is d imin ish ing  in  mos t  
programs. At tend ing  physicians  are n o w  spend ing  as lit- 
tle as 16% of ward  r o u n d s  t ime at the bedside,  wi th  
only half of  this t ime dedica ted  to his tory ga ther ing  and 
pe r fo rmance  of physical  examinat ion .  6 As a result,  the 
tradit ional  me t hods  of  beds ide  superv is ion  and  teaching 
have b e e n  disrupted,  and  prof ic iency  in physical  diag- 
nosis is suffering. Inaccurac ies  in  physical  examina t ion  
are e n c o u n t e r e d  f requen t ly  a m o n g  trainees. 7-9 In  one  

study, ser ious errors  occu r red  in  as many  as two-thirds  
of the pa t ien t  examina t ions  reviewed.  7 

Because m o r e  than  20% of t rainees '  errors  occur  
dur ing  the cardiovascular  examinat ion ,  7 we  surveyed  

the t ime and impor t ance  given to cardiac auscul ta t ion  
dur ing  training. TM Only  one  four th  of in te rna l  med ic ine  
res idencies  and  one  thi rd  of cardiology fellowships pro- 
vide formal teaching  in  cardiac auscultat ion,  a l though 
most  p rogram direc tors  cons ider  this "a skill that all 

prac t ic ing  physicians  should  master." As a c o n s e q u e n c e  
of l imited teaching and lack of beds ide  supervis ion,  pro- 
f iciency in  physical  diagnosis is waning.  In te rna l  medi-  
c ine res idents  of the mid-Atlantic  area, for example,  had 
major  difficulty ident i fy ing 12 cardiac auscul ta tory  find- 
ings, improved  little wi th  year of training, and w e r e  
never  be t t e r  than  a g roup  of third-year  medica l  stu- 

dents. 1° Similar resul ts  were  s h o w n  by St. Clair et al. ~ 
Thus, a gene ra t ion  of physic ians  is n o w  be ing  t ra ined  
wi th  inadequa te  emphasis  o n  beds ide  cl inical  skills, and 
wi th  excessive re l iance  on  technolog ic  diagnosis. This 
approach to the pa t ien t  is expens ive  and potent ia l ly  dan- 
gerous, and  threa tens  our  cl inical  heritage. 

It has b e e n  r e c o m m e n d e d  that  formal courses  on  
physical diagnosis be  organized by p rogram directors  in 
in ternal  med ic ine  for the benef i t  of their  housestaffs, lz 

Although no  formal  gu ide l ine  has b e e n  provided,  t ime 
const ra ints  in a res idency  program and the expand ing  
responsibi l i t ies  of t ra inees  suggest  that these courses  
should p robab ly  address only  skills so impor t an t  that all 
res idents  w o u l d  be expec t ed  to master  them by the end  
of training. With  this p remise  in  mind,  w e  developed,  
implemented ,  and  field-tested a formal course  in se- 
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TABLE 1 

Design and Content of the Physical Diagnosis Course and Its Evaluation 
Instrument 

Number of Test 
Questions 

Number Special Knowl- Audio- 
Physical Diagnosis of Teaching edge- visual- 

Lecture Hours Tools based based 

The lasting value of 1 - -  - -  - -  
physical diagno- 
sis 

Cardiac examina- 3 Heart sounds 4 7 
tion synthesizer 

Pulmonary exami- 1 Lung sounds 14 6 
nation (recorded) 

Dermatologic ex- 1 Slides of skin 1 7 
amination lesions 

Ophthalmologic ex- 2 Slides of eye 1 4 
amination lesions 

Breast examination 1 1 1 
Rheumatologic ex- 2 Videotape of 10 - -  

amination shoulder 
examination 

Neurologic exami- 1 - -  12 1 
nation 

l e c t ed  areas  of  phys ica l  diagnosis .  In te rna l  m e d i c i n e  res- 
iden ts  of  the  Medica l  Col lege  of  Pennsylvania  ( M C P )  
w e r e  pre-  and  p o s t t e s t e d  to  d e t e c t  changes  in knowl-  

edge,  skills, and  a t t i tudes  as a r e su l t  of  the i r  pa r t i c ipa t ion  
in the  course .  In this  repor t ,  w e  desc r ibe  ou r  e x p e r i e n c e  
over  one  a c a d e m i c  year.  

METHODS 

Setting and Subjects 

The s tudy  was  c o n d u c t e d  as par t  of  the  t each ing  
activi t ies of  the  MCP D e p a r t m e n t  of  Medic ine .  At the  
beginning of  the  a c a d e m i c  yea r  ( 1991 ), all in terna l  med-  
icine res iden ts  in the  t h r e e  p o s t g r a d u a t e  years  o f  t ra ining 
( P G Y 1 - 3 ,  n = 6 5 )  w e r e  i nv i t ed  to  pa r t i c ipa te  in bo th  
the  ins t ruc t ion  and the  a s sessmen t  p rogram.  All med ica l  
s tudents  se rv ing  on  m e d i c i n e  and its subspec ia l t i es  w e r e  
also invi ted  to  a t t end  the  t e a c h i n g  sessions. 

I ns t ruc t ion  and A s s e s s m e n t  P r o g r a m s  

Educational Program. The  p r o g r a m  cons i s t ed  of  
a s t ruc tu red  cu r r i cu la r  r e v i e w  of  s e l ec t ed  e l emen t s  of  
the  phys ica l  examina t ion ,  w o v e n  into  the  regula r  con-  
fe rence  s chedu le  of  the  MCP in te rna l  m e d i c i n e  p rogram.  

W e  d e s i g n e d  the  cou r se  a r o u n d  two  " themes" :  1) 
the  use  of  phys ica l  e x a m i n a t i o n  in e m e r g e n c i e s  o r  near- 

e m e r g e n c y  si tuat ions,  w h e n  the  initial  phys ic ian  should  
make at least  a ten ta t ive  d iagnos is  be fo re  cal l ing for a 

TABLE 2 

Material Covered by the Written Multiple-choice Examination (Pre- and Posttest)* 

Knowledge-based Questions Sound-recognition Questions Slide-recognition Questions 

Cardiac examination Clinical relevance of .54 gallop Pericardial friction rub Proper positioning for AR murmur 
Characteristics of mitral stenosis mur- Aortic stenosis murmur 

mur Aortic regurgitation (AR) murmur 
Interpretation of pulsus paradoxus $3 gallop 
Interpretation of $2 splitting Mitral valve prolapse click 

Pulmonary examina- 
tion 

Dermatologic exami- 
nation 

Differential diagnosis of crackles 
Physical findings of pneumothorax 
Characteristics and interpretation of 

bronchial breath sounds 

Drug skin allergy (phenytoin) 

Ophthalmologic ex- 
amination 

Breast examination 

Rheumatologic exami- 
nation 

Neurologic examina- 
tion 

Characteristics of diabetic retinopathy 

Differential diagnosis of breast dis- 
charge 

Examination of shoulder, elbow, hip, 
knee, and acromioclavicular joints 

Examination of coma 
Findings of spinal cord compression 
Localization of cortical lesions 
Increased intracranial pressure 
Corneal reflex and its pathways 

Pleural friction rub 
Bronchial breath sounds 
Bronchial breath sounds and late-inspi- 

ratory crackles 

Lupus pernio 
Erythema nodosum 
Basal cell carcinoma 
Superficial spreading melanoma 
Seborrheic keratosis 
Stevens-Johnson syndrome 

Cholesterol emboli of the retina 
Acute glaucoma 
Hyphema (anterior chamber bleed) 
Post-laser-therapy retinal changes 

Technique of breast palpation 

Decerebrate posturing 

*Many topics were assigned more than one question. 
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technologic aid or consultant (e.g., acute glaucoma, tam- 
ponade, pneumothorax, rotator cuff tear, Stevens-John- 
son syndrome, assessment of coma, spinal cord compres- 
sion); and 2) physical examination findings that have 
been validated in the literature, or by near consensus 
are accepted as providing information equal to or better 
than that provided by diagnostic technology (e.g., pleural 
and pericardial friction rubs, signs of pulmonary con- 
solidation, $3 gallop, mitral valve prolapse click). Breast 
examination was included in our program because of its 
particular importance in preventive medicine. 

Faculty members with a special interest in physical 
diagnosis and a known reputation for effective teaching 
styles participated as lecturers. Twelve hour-long teach- 
ing sessions, structured around the course's two themes 
and covering physical examination skills pertinent to 
both ambulatory and inpatient evaluations, were held 
once a month (Table 1 ). Instructors used slides, vide- 
otapes, and audiotapes; an infrared, wireless, remote 
stethophone system and synthesizer (Cardionics Inc., 
Houston, TX) was used to demonstrate heart and lung 
sounds. A letter urging (but not requiring) participation 
in the teaching and assessment activities was signed by 
the chairman of medicine and sent to all houseofficers 
prior to the beginning of the course. For each topic, the 
intervention group included all trainees who completed 
the pretest, attended the pertinent teaching session(s), 
and completed the posttest. The control group included 
those houseofficers who completed both tests but could 
not attend the teaching session(s), presumably because 
of assignments outside MCP. 

Evalua t ion .  To assess the effect of our program 
on the residents' knowledge, skills, and attitudes, we 
designed three tests: 1 ) a test of knowledge in physical 
diagnosis; 2) a test of proficiency in selected physical 
examination skills; and 3) a test of attitude toward phys- 
ical diagnosis. 

The knowledge component  of the test contained 
69 multiple-choice and short-answer items, selected in 
coordination with the course lecturers. One third of 
these questions required identification of audiovisual 
material, such as prerecorded heart and lung sounds and 
slides of ophthalmologic and dermatologic abnormali- 
ties (Table 2). These audiovisuals were similar, but not 
identical, to those used during the corresponding teach- 
ing sessions. The trainees' performance on the test was 
subdivided into an Audiovisual Recognition Score (AVRS) 
and a Cognitive Score (CS), depending on the type of 
test item. Both the AVRS and the CS were expressed as 
a percentage of all pertinent questions answered cor- 
rectly. 

The skill component  of the test was based on four 
standardized patient (SP) exercises. As part of these tasks 
the residents had to demonstrate: 1) auscultation tech- 
niques (patient position, area of auscultation) when sus- 
pecting aortic regurgitation; 2) chest examination when 
suspecting pleural effusion; 3) shoulder examination, 
including special maneuvers, for a patient with shoulder 

pain; and 4) neurologic examination for a patient with 
complaints suggesting spinal cord compression. Patient 
4 simulated positive neurologic findings. The other pa- 
tients did not have positive findings: we were assessing 
mainly the residents' techniques. The SPs, trained by the 
organizers, functioned as both subjects for the exami- 
nation and evaluators. The extent to which skills were 
correctly performed was graded using a checklist of the 
sort now customary in SP programs. Scores for each 
houseofficer were expressed as the percentage of all 
skills/maneuvers performed correctly in each individual 
exercise.* 

The attitude component  of the test was based on a 
35-item questionnaire designed to assess interest in 
physical diagnosis and self-motivated learning. In addi- 
tion, the residents were asked to rate the clinical im- 
portance of physical diagnosis for selected areas of prac- 
tice. This was measured by an Attitude Toward Traditional 
Diagnosis (ATTD) score, which consisted of 19 Likert- 
type items. Using a six-point scale the respondents rated 
various diagnostic modalities, including history and 
physical diagnosis (traditional tools), computed tomog- 
raphy scanning, roentgenology, ultrasonography, and 
nuclear medicine (technology-based tools). The per- 
ceived importance of traditional versus technologic 
methods was then expressed as a fraction ranging from 
6/1 (traditional very important)  to 1/6 (traditional less 
important) for each physical diagnosis category assessed 
(pulmonary medicine, cardiology, rheumatology, and 
neurology). The ATFD score was computed by aver- 
aging the four individual scores. 

To assess the impact of medical training on attitudes 
toward physical diagnosis, this questionnaire was ad- 
ministered not only to the participating residents ( to 
compare attitudes of junior and senior residents) but 
also to a group of 53 MCP freshman students. 

The residents' knowledge and attitudes were as- 
sessed before the first teaching session and again at the 
end of the academic year. The residents' skills were 
evaluated by SPs prior to and again within four weeks 
of the pertinent teaching session. The posttests were 
identical to the pretests in content, administration, and 
scoring. At the close of the academic year all the par- 
ticipating residents were asked to anonymously rate the 
usefulness of lectures and SP exercises, as well as the 
effect of the course on their own interest in physical 
diagnosis. 

Statistical Analysis 

Analyses consisted of analyses of variance (ANO- 
VAs) with Tukey honestly significant difference (HSD) 
multiple comparisons follow-ups, t-tests, and Pearson 
correlations. A significance level of 0.01 was used to 
control type I error. Specific analyses are described in 
more detail in the results section. 

*Checklists for each of the four standardized patient  exercises  are 
available from the authors upon request. 
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RESULTS 

Because of the differences in our evaluation instru- 
ments, we review separately the results pertaining to 
knowledge, skills, and attitude. 

Knowledge in Physical Diagnosis 

Pretest Analyses. The analysis of  the pre tes t  
knowledge scores involved the 56/65 (86.1% ) eligible 
residents who completed both pre- and posttesting. 
Comparisons among the years of residency consisted of 
one-factor ANOVAs. Although the mean cumulative test 
score and the mean ophthalmology CS were close to 
significance (p = 0.012 for both), only the mean car- 
diology CS and the mean ophthalmology AVRS attained 
p -- 0.01 (p = 0.0099 and p = 0.006, respectively). 
Multiple comparisons indicated that PGY3s were more 
knowledgeable than PGYls for the cardiology section 
(p < 0.05) and more accurate than PGY2s for the slide- 
recognition section of the ophthalmology examination. 

Because of the interest in possible pretest differ- 
ences between the residents and medical students, for 
each area of physical diagnosis we compared the resi- 
dents' performance to that of a group of 14 senior med- 
ical students serving on medicine and its subspecialties 
at the time of pretesting. Comparisons consisted of un- 
paired t-tests. There was no significant difference be- 
tween the residents and the medical students on any of 
the scores tested. Although the residents' means were 
superior in eight of the 11 scores, except for the car- 
diology examination this superiority never exceeded an 

average of 6 percentage points. The two most interesting 
results were in opposite directions: the residents scored 
higher on the sound-recognition portion of the cardiac 
examination (p -- 0.044) and lower on the knowledge 
section of the breast examination (p = 0.045). Again, 
these differences did not meet our significance level of 
0.01. Overall, the residents never achieved more than 
55.2% correct answers in any of the systems tested (range! 
24.2%-55.2%, median = 41.04) and were never sig- 
nificantly better than the senior medical students. 

Pre/Posttest Comparison. The comparison of pre- 
and posttesting knowledge scores involved only the 56 
residents (and no student) who  completed both tests. 
Analysis was carried out according to year of training, 
attendance or not at the pertinent lecture(s), and time 
of testing (pre and post)  in three-factor ANOVAs. The 
great majority of the effects analyzed were not significant 
even at the 0.05 level, let alone the 0.01 criterion used 
for significance. There was a clear effect of year of train- 
ing for the ophthalmology CS (p = 0.001), mainly re- 
flecting the superior scores of PGY3s, in particular five 
PGY3s who did not attend the ophthalmology lectures 
(year-by-attendance-to-lectures interaction, p = 0.025). 
The same pattern emerged for the slide-recognition sec- 
tion of the ophthalmology examination, except that both 
the year of training (p < 0.001) and the year-by-atten- 
dance-to-lectures interaction (p = 0.003) attained our 
criterion of significance. For the slide-recognition por- 
tion of the dermatology examination, a year-by-time-of- 
testing interaction (p -- 0.01 ) emerged, suggesting greater 
pre- to posttest changes for some years of training than 
for others. For the section on breast examination, a year- 

TABLE 3 

Percentage of Correct Answers by the Internal Medicine Residents and the Senior Medical Students on the Written Multiple-choice Examination* 

Residents (Nonattendees) Residents (Attendees) Senior Students 

Pretest Posttest Pretest Posttest Pretest 

Cardiac examination 
CS 
AVRS 

Pulmonary examination 
CS 
AVRS 

Dermatologic examination 
CS 
AVRS 

Ophthalmologic examination 
CS 
AVRS 

Breast examination (CS) 

Rheumatologic examination (CS) 

Neurologic examination (CS) 

53.2 
37.5 

40.2 
46.8 

42.1 
39.1 

24 
24.3 

53.8 

35.4 

53.8 

(20) 57.3 (20) 55.05 (36) 59.09 (36) 50,7 (t4) 
(20) 41.7 (20) 38.4 (36) 41.7 (36) 27.4 (14) 

(26) 42.3 (26) 42.8 (30) 42.8 (30) 41.4 (14) 
(26) 46.2 (26) 50 (30) 45.6 (30) 51.2 (14) 

(43) 43.3 (43) 36.5 (13) 49 (13) 40.2 (14) 
(43) 41.4 (43) 34.6 (13) 46.1 (13) 38.1 (14) 

(35) 32 (35) 24.8 (21) 28.6 (21) 19.6 (14) 
(35) 33.6 (35) 23.8 (21) 29,8 (21) 20 (14} 

(39) 52.6 (39) 52.9 (17) 50 (17) 67.9 (14) 

(22) 39.5 (22) 42.6 (34) 44.4 (34) 41.4 (14) 

(30) 45.9 (30) 49.4 (26) 52.4 (26) 46.2 (14) 

*When applicable, scores for each section are presented as both Cognitive Scores (CSs) and Audiovisual Recognition Scores (AVRSs). The residents' 
pre- and posttest scores are subdivided based on attendance at the corresponding lectures. The students' scores refer only to pretest. (n) indicates the 
number of residents or students in each group. There was no significant pre/post change for the residents on any measure, nor any indication of greater 
change among the attendees than among the nonattendees (p > 0.05 for all). 
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by-lecture interaction (p = 0.003) was noticed, indi- 
cating greater attendee/nonattendee differences for some 
years of training than for others. 

For eight of the 11 scores there was an improve- 
ment from pre- to posttesting, albeit small and nonsig- 
nificant. For the remaining three scores there was a de- 
cline. Thus, file residents' deficiencies in physical diagnosis 
were not corrected over the course of one year, either 
as a result of participation in our program or as a result 
of the customary training (Table 3). 

Skill in Physical Diagnosis 

Only a subgroup of the residents (and no student) 
completed the SP exercise pre- and posttests (Table 4). 
None of the effects from the three-way ANOVA were 
significant for cardiology (p > 0.10 for all), pulmonary 
medicine (p > 0.15 for all), or rheumatology (p > 0.09 
for all). For neurology there was an overall pre/post 
improvement only for those residents who had attended 
the lecture (attendance-to-lecture-by-time-of-testing in- 
teraction, p = 0.014), although this did not reach our 
level of significance, set at 0.01. 

Attitudes toward Physical Diagnosis 

The ATTD scores were analyzed for the 45/56 res- 
idents who completed the questionnaire and also for 53 
freshmen medical students. Comparisons between the 
residents and the students consisted of unpaired t-tests. 
Only the rheumatology scale even approached statistical 
significance (p = 0.062, with the students attributing 
greater importance than the residents). Overall, the res- 
idents' ATTD scores ranged at pretest between 0.88 and 
1.66 (median = 1.15, with 6 and 1/6 indicating, re- 
spectively, the highest and lowest importance attributed 
to traditional diagnosis). Attendance at lecture, year of 
training, and time of testing (pre or post)  had no effect 
on the residents' scores (p < 0.10 for all by three-factor 
ANOVAs). There was no significant correlation between 
ATTD score at posttest and number of lectures attended 
(r = 0.0838, p = 0.283). 

The ratings of the program and of its ability to stim- 
ulate interest in physical diagnosis were analyzed for all 
56 residents. The trainees expressed good general in- 
terest in the program, rating usefulness of lectures and 
SPs as 3.5 -+ 1,3 and 4.3 -+ 1, respectively (mean _+ 
SD, with 1 indicating "useless" and 6 indicating "very 
useful"). They also felt that the program had increased 
their interest in physical diagnosis (mean _+ SD: 3.9 + 
1.2 on a 1 - 6  scale, with 1 indicating "not increased" 
and 6 indicating "much increased"). The scores of ob- 
jective interest in physical diagnosis, however, and the 
scores of self-motivated learning did not change signif- 
icantly between the pre- and posttests. They also did 
not correlate with the number of lectures attended, sug- 
gesting, again, that better attendance in the course did 
not improve the trainees' attitudes toward physical di- 
agnosis. 

TABLE 4 
Percentage of Skills/Maneuvers Performed Correctly by the internal 

Medicine Residents on the Four Standardized Patient Exercises* 

Nonattendees Attendees 

Pretest Posttest Pretest Posttest 

Cardiac examina- 
tion (aortic re- 
gurgitation) 67.8 (9) 61.1 (9) 78 (15) 79.3 (15) 

Pulmonary exami- 
nation (pleural 
effusion) 56 (10) 62.5 (10) 65.3 (14) 62.1 (14) 

Rheumatologic ex- 
amination 
(shoulder) 36 (24) 38 (24) 37.6 (t0) 46 (10) 

Neurologic exami- 
nation (spinal 
cord compres- 
sion) 57.7 (18) 61.8 (18) 60 (10) 77.4 (10) 

*Pre- and post~est performance is shown on the basis of the residents' 
attendance at the corresponding lectures. (n) indicates the number of res- 
idents in each group who participated in the exercises. There was no sig- 
nificant pre/post change for the residents on any measure, nor any indication 
of greater change among the attendees than among the nonattendees, with 
the only exception of neurology, where there was a greater (but not sig- 
nificant) pre/post improvement among the attendees (p = 0.014). 

DISCUSSION 

We undertook the creation of a physical examina- 
tion course for medical residents with optimism and 
enthusiasm. The project seemed consistent with calls 
for "curriculum" in residency training and with a fos- 
tering of greater reliance on bedside skills. We found 
ourselves after one year disappointed but not dismayed, 
sobered but still supportive of physical diagnosis and its 
teaching. Even in our age of expanding technology, this 
time-honored art remains a valuable tool for all practic- 
ing physicians because it provides valuable information 
for a correct  diagnosis, L~ guides selection of costly di- 
agnostic technology, gives a baseline for serial obser- 
vations, and preserves the therapeutic value of the phys- 
ical contact with the patient. Even more important, it 
can restore the intellectual pleasure of a bedside diag- 
nosis made only with our physical senses. 

And yet, we found very little benefit for participa- 
tion in our review course. The best support for the value 
of our program would have been a greater improvement 
in the attendees' scores compared with those of the 
nonattendees. This, however, never attained a p-value 
of 0.05, let alone the 0.01 criterion set for significance. 
Moreover, there was never a significant change between 
pre- and posttesting. That is, neither customary training 
over one year, nor our course, produced improvement. 

Why was there essentially no detectable gain in 
knowledge or performance? What were the possible 
problems with the course, the learners, or the evaluation 
instruments? Clearly, our study had two methodologic 
limitations. First, we used illustrative slides (eye, skin) 
or electronic sounds (heart, lungs) for several of the 
teaching sessions and pertinent questions in the pre- and 
posttests. Though these are conventional teaching aids, 
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there is little expe r imen ta l  ev idence  that accuracy in 
recogniz ing images or e lec t ron ic  sounds  correlates  wi th  
accuracy at the bedside.  Because the teaching sessions 
and the evaluat ion i n s t rumen t s  used  the same tools, and 
because  the sounds  and  images demons t r a t ed  w e r e  in- 
tent ional ly  se lec ted  as clear and  dis t inct  represen ta t ions  
of "classic" findings, this p robab ly  r ep resen ted  only  a 
minor  l imi ta t ion to our  study. 

Second, we  a l lowed just  a few knowledge  ques t ions  
for each topic (heart ,  lungs, joints,  etc.)  to avoid ex- 

cessively long pre-  and  posttests.  Power  analysis indi- 
cated that only  qui te  large effects, such as a m e a n  dif- 
ference b e t w e e n  groups  equal  to one  s tandard deviat ion,  
wou ld  have had 80% p o w e r  g iven our  sample size. Thus, 

our  i n s t rumen t  cou ld  de tec t  only  relatively large gains 
in knowledge  or skill for each tes ted area. Al though this 
represents  a l imi ta t ion  of our  study, small gains w o u l d  
probably  no t  have justified the t roub le  of c o n d u c t i n g  

the ins t ruc t ional  program.  
Methodologic  cons idera t ions  aside, the major  prob-  

lem of our  s tudy was a t t endance  at the series, w h i c h  
was variable, no t  easy to enforce,  and d isappoint ingly  
low. While  many  res idents  s e e m e d  enthusiast ic  abou t  
the program (and  indeed  p r o m o t e d  it as an asset w h e n  
mee t ing  wi th  sen ior  s tudents  in te rv iewing  for the resi- 
dency) ,  others  apparent ly  saw physical  diagnosis as a 
less compel l ing  sub jec t  than the more  cus tomary  fare 
for housestaff conferences .  Those  w h o  a t t ended  seemed  
outwardly interested in the presentat ions and rated them 

posit ively for the mos t  part. It remains  unclear ,  however ,  
what  a houseofficer  (or  anyone  else)  learns and reta ins  
from any single didact ic  "conference ."  Listening, albeit  

at tentively,  may no t  be  enough.  
Tradi t ional  " n o o n  confe rence"  topics for in terna l  

med ic ine  programs, such as metabol ic  acidosis or res- 
piratory failure, are also taught  by day in the cl inical  
setting, as wel l  as act ively "s tudied" at night  to pass 
cert if icat ion examinat ions .  This is no t  so for physical  
diagnosis. Teaching  rounds  dwel l  too often in the con- 
ference room, and  res idents  are observed  too infre- 
quen t ly  at the bedside.  Moreover ,  i n d e p e n d e n t  s tudy at 
night  usually neglects  this area, wh ich  is no t  extens ively  
tested dur ing  wr i t t en  cer t i f icat ion examina t ions  and is 
assumed to be already "mastered"  by mos t  residents.  
Because ne i ther  a t t endance  at our  lec tures  nor  achieving 

a cer ta in  score in  our  tests was in  any way a c r i t e r ion  
for progress ing in the res idency  program,  there  was little 
" encouragemen t "  toward  i n d e p e n d e n t  study. It is dis- 
tu rb ing  to no t ice  that even  the con t ro l  group did no t  

improve  wi th  just  one  year  of cus tomary  training, sug- 
gest ing that res idency  pe r  se may no t  correc t  the phys- 
ical examina t ion  def ic iencies  obse rved  in graduat ing  

medical  students.  14 
In  c o n c l u s i o n ,  o u r  s t u d y  f u r t h e r  va l ida te s  the  

m o u n t i n g  ev idence  that physicians  in  t raining are no t  
prof ic ient  in physical  diagnosis. Our  t rainees improved  
little wi th  year of r e s idency  and w e r e  no t  bet ter  than a 
group of senior  .medical s tudents .  Thus, physical diag- 
nosis should gain m o r e  a t t en t ion  bo th  in medical  schools 
and res idency programs.  As we  cou ld  show little benef i t  
from a classroom review, innovat ive  ways to teach and  
reinforce physical examina t ion  skills n e e d  to be fur ther  
explored.  Particular a t t en t ion  should  be  given to those 
methods  and signs mos t  useful in  our  technologic  era. 
Perhaps a t tendance  at beds ide  teaching  activities should 
be mandatory and residents required to demonstrate pro- 
f iciency as they progress  th rough their  training. Because 
physical examina t ion  is best  l ea rned  wi th  pat ients  and  
exper i enced  clinicians,  " teaching should  re tu rn  to the 
bedside,  ra ther  than take place in confe rence  rooms." 15 

The authors express their thanks to Drs. Nathan Blank, Edward Bondi, 
Marvin Greenbaum, Mark Lopatin, Ajit Sachdeva, and Alex Sokil for 
their enthusiastic help in organizing the course lectures. 
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