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        “Observe, record, tabulate, communicate .  Use your 
fi ve senses .  Learn to see, learn to hear, learn to feel, 
learn to smell, and know that by practice alone you 
can become expert . ”

—Sir William Osler  [ 1 ] 

5.1       Introduction 

 Novice clinicians demonstrate a diversity of physi-
cal examination (PE) skill levels. Learners’ 
approaches to and facility with the PE are infl u-
enced by many factors, ranging from knowledge 
and application of physiology and pathophysiology, 
to personal biases and perceptions, to workplace- 

based experiences (the “hidden  curriculum”) during 
the preclinical years and clerkships. In this chapter, 
we will briefl y name and defi ne common areas of 
defi cits for PE skills, describe methods of identify-
ing learners needing remediation, describe potential 
tools that can be used in remediation, and, fi nally, 
revisit each of the major PE skills defi cit domains 
with illustrative cases and specifi c remediation 
strategies. Notably, there is usually some overlap 
between domains, and students often exhibit more 
than one defi cit.  
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    Abstract  

  Novice clinicians vary greatly in physical examination (PE) skill levels. In 
this chapter, the authors defi ne common PE defi cits, explore institutional 
and educator constraints to educating about physical exam skills, describe 
methods of identifying learners needing remediation, describe potential 
tools that can be used in remediation, and, fi nally, revisit each of the major 
PE skills defi cit domains with illustrative cases and specifi c remediation 
strategies for those cases.  

 Defi cit domains for physical examination skills 

     1.    Basic motor and technical skills   
   2.    Experience and medical knowledge   
   3.    Interaction   
   4.    Clinical reasoning     
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5.2.1     Motor/Technical Skills Deficits 

 Typically, these defi cits are readily observable in 
the mechanical delivery of the skill—for exam-
ple, palpating the thyroid incorrectly, insuffi cient 
force when percussing the lungs or abdomen to 
produce adequate percussion tones, or auscultat-
ing using the bell of the stethoscope instead of 
the diaphragm. 

 These types of defi cits, however, may indicate 
more complex educational system issues. 
Students often learn the mechanics of PE skills 
(for example, auscultating the lungs from one 
side to the other in at least four places) in class-
room settings, on peers, or on standardized 
patients. This method, though effi cient and least 
disruptive to busy clinical practice, separates the 
relevance of PE skills from actual clinical con-
texts. A seasoned clinician, for example, would 
auscultate the lungs differently in a patient sus-
pected of having a pneumothorax vs. one sus-
pected of being in heart failure. In addition, 
students quickly pick up poor habits, such as lis-
tening to the heart and lungs through the patient’s 
gown, from residents (or even attendings) on 
clinical rotations, and remediating faculty should 
remain aware that this strong hidden curricular 
force around the PE can thwart their efforts.  

5.2.2     Experiential/Medical 
Knowledge Deficit 

 Learners with this type of defi cit usually exhibit 
some ability to perform an appropriately focused 
exam but have diffi culty with one of two types of 
exam: what to look for in a well-person visit or a 
follow-up examination for a chronic illness (for 
example, the PE for an annual check-up or a 
3-month diabetes follow-up), or inability to dis-
cern subtleties between disease entities (for 
example, mistakenly identifying the dry “Velcro” 
crackles of interstitial lung disease as “rales” of 
congestive heart failure). Unless accompanied by 
other defi cits, this scenario typically represents a 
teaching opportunity to expand a student’s expe-
rience and knowledge base.  

5.2.3     Interactional Deficit 

 This defi cit constitutes a communication skills 
problem—how learners interact with the patient 
during the physical exam, and how they commu-
nicate physical exam maneuvers, results, and 
fi ndings. These defi cits can range from forgetting 
to wash their hands, to awkwardly performing 
aspects of the physical examination, to poor or 
omitted explanations to the patient about maneu-
vers the physician is doing, to not recognizing a 
patient’s confusion during a jargon-fi lled expla-
nation. (Please refer to Chap.   4     for a more com-
plete discussion of remediating communication 
defi cits.)  

5.2.4     Clinical Reasoning 

 This may represent the most challenging to diag-
nose, as there are multiple steps in the clinical 
reasoning process (see Chap.   6    ). Many students 
know how to perform the specifi c maneuvers or a 
complete examination but lack the ability to 
select the relevant (focused) physical exam 
maneuvers to perform based on a presenting situ-
ation: they know “how” to do the exam but not 
“when” to do the exam [ 2 ]. 

 Overall, the problems encountered can be 
found on a spectrum. At one end, learners dem-
onstrate a complete disconnect or lack of organi-
zation. These students may not have generated a 
list of differential diagnoses prior to initiating the 
exam. They may not understand that the physical 
exam is supposed to support and refute the dif-
ferential diagnoses created. These students per-
form almost the same exam on every patient and/
or do not have an organized approach to the 
encounter that causes them to miss the diagnostic 
boat completely. In a clinic setting, this is the stu-
dent who is the “data collector.” He/she asks the 
history questions according to a formula, then 
performs a formulaic exam, presents the fi ndings, 
and expects the resident or attending to synthe-
size the information provided. In an exam setting, 
he/she may run out of time to perform any exam 
because of a disorganized approach. In the  middle 
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of the spectrum is a learner who creates a limited 
differential diagnosis, and, therefore, a limited 
and inappropriate exam ensues. This may be due 
to omitting dangerous entities or often due to pre-
mature closure. Alternatively, the learner may 
create an appropriate differential diagnosis, but 
not know what they are looking for on exam, or 
what positive fi ndings represent. Finally, at the 
other end of the spectrum, and often diffi cult to 
differentiate from medical knowledge defi cit, the 
student may not know what specifi c maneuvers 
represent or how they help differentiate between 
disease processes.   

5.3     Identification of Learners 

 Although seasoned clinicians would ideally 
observe learners in multiple patient encounters in 
their entirety to identify PE skills-related defi cits 
in clinical reasoning, knowledge, and/or skill, 
logistical constraints usually limit this type of 
comprehensive direct observation and feedback 
[ 3 ]. Often, and more viably, faculty observe 
learners performing small “essential” parts of an 
exam, allowing for identifi cation of some techni-
cal and interactional defi cits. Unfortunately, the 
format by which most learners’ skill levels are 
assessed typically relies on conference room- 
based “rounding”—hearing patient case presen-
tations that include the exam fi ndings [ 4 ]. 
Although rounding effi ciently addresses routine 
patient care issues, it poses inherent challenges to 
clinicians trying to accurately identify learners’ 
weaknesses in PE skills. 

 Without direct observation, the accuracy of 
fi ndings obtained by student’s examination comes 
into question. For example, when told that the 
“neuro exam was unremarkable,” which compo-
nents of the exam were done? If the learner reports 
diminished refl exes, is this due to a physiological 
problem, or were they just poorly elicited? Perhaps 
the learner didn’t appreciate (or even listen for) a 
carotid murmur but was “coached” about its pres-
ence by a resident. Finally, the interactional com-
ponent of bedside manner and approach to 
performing sensitive exam maneuvers cannot be 
assessed during these rounds. The ultimate danger 

is that inaccuracies can signifi cantly compromise 
the validity of patient management plans. As a rel-
evant aside, many have written about a “hidden 
curriculum” among clinicians denigrating the 
value of the physical examination because of the 
presence of laboratory or imaging modalities. 
Directed teaching and/or assessment of the physi-
cal examination can potentially interrupt perpetua-
tion of these myths. 

 Despite the logistical constraints posed by 
busy clinical practice, several structured opportu-
nities, all of which require direct observation by 
seasoned faculty clinicians, allow for the identifi -
cation of learner weaknesses in PE skills:
•     Bedside teaching —Often used to demonstrate 

a patient’s exam fi ndings to a group of stu-
dents or residents (and not intended to put any 
learner on the spot), bedside rounding can 
allow a learner to demonstrate PE skills and 
can effectively highlight motor, experiential, 
and interactional defi cits.  

•    Semiformal patient interaction —(e.g., clinical 
evaluation exercise—CEX, Mini-CEX [ 5 ], or 
BSCOs—Brief Structured Clinical 
Observations)—These are structured opportu-
nities to observe a learner perform specifi c 
parts of a clinical encounter and are more fl ex-
ible in terms of the setting and time. However, 
faculty must know that multiple observations 
are necessary when using these tools to 
achieve an acceptable level of accuracy in 
assessing a student’s performance [ 5 ].  

•    Formally structured skills courses or  
workshops —These structured learning experi-
ences are specifi cally designed to teach spe-
cifi c skills (for example, cardiopulmonary or 
musculoskeletal examination techniques) that 
use standardized or real patients in small 
group settings and present opportunities for 
direct observation of student performance.  

•    Formal testing —(e.g., OSCEs—Objective 
Structured Clinical Examinations using 
Standardized Patients) [ 6 ]—Multiple sta-
tions with clinical encounters using stan-
dardized patients present opportunities for 
faculty  clinicians to review focused encoun-
ters and to identify defi cits in clinical rea-
soning, knowledge, and skills. In addition, 
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 standardized patients complete checklists of 
historical, PE-related, and interactional 
components of the exam that assess learn-
ers’ clinical performance in a standardized 
setting. These exercises are expensive to 
carry out and thus would not be ideal for 
many clinical learning settings [ 7 ,  8 ]. 
However, especially if they are videotaped, 
OSCEs can provide objective information 
about learner performance. For learners 
with defi cits, faculty can review perfor-
mance with learners, encourage learner self- 
refl ection, and prescribe individualized 
remediation plans [ 9 – 11 ].     

5.4     Approaches to PE Skills 
Remediation 

 Once we identify the learners needing assistance 
and the scope of the problem, we use a three-step 
approach:
    1.    Identifi cation of the students’ defi cit(s)   
   2.    Creation of an individualized remediation 

strategy   
   3.    Reassessment to ensure improvement     

 Exercises can be categorized into four major 
types: clinical activities, independent study, pre-
cepted video review, and organized group activi-
ties [ 12 ]. The remediation strategies 
recommended for the domains below incorporate 
some combination of these exercises to optimize 
learning outcomes. 

5.4.1     Deficit Identification 

  Faculty - Observed Clinical Performance 
Assessment : This assessment can be achieved by 
precepted video review or by any of the direct 
observation opportunities listed above. Certain 
defi cits are clear from direct observations (e.g., 
technical skills and interactional elements) 
while others (especially clinical reasoning) must 
be ascertained by provocative questioning. 
Leading the learners through the thought pro-
cess behind why they chose to examine the 

patient a certain way, what focused exam they 
would do, or how they would examine correctly 
if done again is paramount. A self-refl ection 
exercise can help prepare the student for a video 
review encounter and can also help guide the 
discussion with the clinical faculty member [ 11 ] 
(Example 5.1). 

 It is helpful to review either multiple videos or 
key segments of multiple encounters to see if 
detected defi cits are global or specifi c to an 
encounter. This understanding can point to lack 
of experience or medical knowledge as the source 
of the defi cit. 

 Example 5.1 

 Learners’ instructions for a self-refl ection 
exercise while reviewing video recording 
of their clinical performance examination. 
A similar exercise can be adapted to assess 
learners’ thinking in actual clinical settings, 
rather than in the context of video review; 
however, video reviews present a distinct 
advantage in building in time for refl ection 
and metacognition (Chap.   13    ). 

 Self-refl ection Exercise 

 There are four  QUESTIONS  you need to 
answer for each case. To answer them, you 
will need to think back to when you were 
seeing the patient for the fi rst time and 
refl ect on what you were thinking during 
each of the four segments listed below.
    1.    Before starting your video, read the 

 Presenting Situation  provided in the 
folder and answer: 
 “What were you thinking after reading 
the instructions on the door?”   

   2.    Start the video and stop when you have 
fi nished the history taking portion of the 
encounter and answer: 
 “What did you think was going on at 
this point in the encounter? Do you still 
feel that way?”   

(continued)
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 We name other means of identifying PE 
skills defi cits with the individual cases in the 
next section.    

5.4.2     Individualized Remediation 
Strategies 

5.4.2.1     Real-Time Remediation 
 We fi nd it highly effi cient and meaningful to take 
learners to the bedside to demonstrate correct PE 
techniques, discuss underlying physiological 
rationale for those techniques, and to teach PE 
pearls (e.g., how to examine a ticklish patient). 
Obviously, when a more in-depth teaching con-
versation is needed, teaching at a patient’s bed-
side may be inappropriate.  

5.4.2.2    Independent Study/Self- directed 
Learning Exercises 

 We often pair these activities with other experiential 
activities (for example, practice interactions with 
standardized or real patients) in order to establish the 
fundamental knowledge base needed to learn more 
skills. Many of these activities can be done alone or 
in small study groups. Useful exercises include:
•    Listing differential diagnoses for certain chief 

complaints based on age, gender, and possible 
comorbidities in order of most common and 
most dangerous.  

•   Creating charts that discriminate which 
exam fi ndings are consistent with or help 
discern between different but similar entities 
(Example 5.2).  

•   Considering what examination elements 
would be required in a patient with various 
chief complaints—can be done as an exercise 
on a simulated patient (either role play with 
another student or on paper) (Fig.  5.1 ).

•      Considering what examination should be per-
formed in a well-person visit when the patient 
has various underlying medical problems. 
This is usually a two-step process: fi rst, identi-
fi cation of the possible complications of a dis-
ease process, followed by demonstration of an 
exam to look for those items (Example 5.3).  

•   Reading parts of a PE skills textbook or watch-
ing videos that elucidate appropriately and 
correctly performed PE maneuvers. Texts that 
are organized by cases or chief complaints 
rather than by organ system may have the 
added benefi t of modeling more accurate and 
complete examinations   .         

   3.    Start the video again and stop after you 
have fi nished the physical exam portion 
of the encounter and answer: 
 “What did you think was going on at 
this point in the encounter? Refl ecting 
back, is there anything that you would 
have done differently?”   

   4.    Start the video again and stop after you 
have ended the encounter and answer: 
 “What do you think about the encoun-
ter? Refl ecting back, is there anything 
that you would have done differently?”     

  Examples of questions to ask during 
performance review : 

     1.    After completing your history, what are the 
top (3–5) disease processes in your differ-
ential diagnosis in order of likelihood?   

   2.    What are the disease processes you are 
most concerned about that need to be 
ruled out?   

   3.    What do you think is going on at this 
point in the encounter?   

   4.    What pertinent positives or negatives 
were you looking for or would you look 
for now?   

   5.    If you were to perform the physical 
exam again based on this differential, 
describe what you would do.   

   6.    What examination fi ndings would sup-
port or refute that hypothesis?   

   7.    I see that you listened to the [heart]: 
what were you listening for? How 
would you change the exam to fi nd what 
you are looking for?      

   8.    What do you think is the best position 
for the patient to be in in order to elicit 
that fi nding? Why?     
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Indicate on the figure where you
would examine the patient and
what you are looking for in each
of the following chief complaints:
1. Syncope in a young female
2. Chest pain in a middle aged
 male
3. Abdominal pain in a young
 male

  Fig. 5.1    Focused exam worksheet. This exercise can be done on live humans such as standardized patients, on simula-
tors, or on a worksheet like the one in this fi gure (original artwork by Zachai Kalet-Schwartz)       

 Example 5.2: 

 Example of a Focused Physical Exam exercise using a case adapted from the Hypothesis-Driven 
Physical Examination Student Handbook. [13] 
 FOCUSED PHYSICAL EXAMINATION EXERCISE 
 Complaint: Abdominal Pain 
 Daniel, 40 years old, came to the doctor because he has been experiencing abdominal discomfort 
on his right side and appetite loss. He has also noticed a low-grade fever over the past few days. 
He’s been a steady drinker. You are thinking of possible alcoholic hepatitis or cholangitis-cho-
lecystitis. In anticipation of your physical exam of the abdomen, list the positive sign(s) associ-
ated with each diagnostic hypothesis. 

Alcoholic hepatitis Cholangitis – cholecystitis

-

-

-

- -

- -

- -

- -

- -

- -

- -

- -

- -

- -

Observe Sclera

Observe skin

Auscultate abdomen, all 4 quadrants

Percuss liver span

Percuss abdomen, all 4 quadrants

Palpate liver edge

Palpate spleen

Palpate abdomen LUQ

Palpate abdomen RUQ

Palpate abdomen RLQ

Palpate abdomen LLQ
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5.4.2.3     Clinical Activities Focused 
on PE Skills 

 These are activities specifi c to the learners’ defi -
cits and can be incorporated as part of the regular 
clinical rotation. Examples include: (1) practice 
with systematizing approaches to the history and 
physical exams, (2) practice creating an appropri-
ate differential diagnosis that includes dangerous 
entities, asking specifi c questions to rule these in 
or out and then performing an exam that sup-
ports/refutes these entities in the differential, (3) 
increase the speed and fl ow of the encounters to 
improve patient comfort, and (4) practice per-
forming certain examinations (e.g., ophthalmo-
logical or cardiovascular exam) on each patient 
during a clerkship.  

5.4.2.4     Organized Group  Activities/
Courses  

 Courses have been designed for third- or 
 fourth- year students specifi cally to address the 
defi cits identifi ed either via a structured curricu-
lum or faculty teaching at the bedside. They can 
be faculty- intensive but are often very well 
attended and appreciated.
•    Advanced diagnostic skills course uses real 

patients with chronic but stable medical prob-
lems to appreciate the subtleties of the physi-
cal exam.  

•   Teaching pre-clerkship students helps review 
fundamental PE skills.  

•   Hypothesis-driven PE workshops use stan-
dardized patients to act out different medical 
problems to guide learners through the rea-
soning process in conducting a focused physi-
cal examination based on a chief complaint 
[ 14 ,  15 ].  

•   Evidence-based PE workshops that use the 
Rational Clinical Examination series from the 
 Journal of the American Medical Association  
to recap basic PE skills and to learn the 
highest- yield disease-specifi c PE maneuvers.      

5.4.3     Reassessment 

 Reassessment can take the form of any of the strate-
gies used for primary assessment. It is most helpful 
to have an evaluator who is aware of what specifi c 
defi cit(s) had been the focus of the remediation to 
ensure it remains a focus in the reassessment.   

5.5     Tailored Remediation 
for Specific Physical 
Examination Deficits 

 Learners require individualized remediation strat-
egies depending on their learning needs and the 
domain(s) involved. Strategies that incorporate 
hands-on, practical, and interactive activities are 
more effective than reading and shadowing alone 
[ 16 ]. For fundamental knowledge gaps, reading 
ideally precedes interactive case-based exercises 
that promote the transfer of knowledge [ 17 ]. 

 Example 5.3 

 Sample exercise—Considering what 
 examination should be performed in a well-
person visit when the patient has various 
underlying medical problems. 

 What examination would you perform 
in a 48-year-old man with diabetes at his 
3-month visit?
    1.    Consider the possible complications of 

diabetes pertaining to each organ 
system.
•    HEENT  
•   Cardiovascular  
•   Respiratory  
•   Gastrointestinal  
•   Genito-urinary  
•   Muscular  
•   Skin  
•   Neurological      

   2.    What examination would you perform 
to evaluate/rule out each of the compli-
cations above that you identifi ed? 
Describe what exam you would do 
(including special tools used) and spe-
cifi cally what you are looking for (e.g., 
for a patient with a headache—ophthal-
moscopic exam of discs to rule out 
papilledema).     
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 For each PE skills defi cit domain, we provide 
some learner profi le examples and the remedia-
tion plans prescribed for the specifi c defi cits we 
uncovered. 

5.5.1     Motor/Technical Skills Deficit    

    Remediation 

  Step 1 :  Defi cit identifi cation : 
 Engage in a conversation with the student to 
ascertain if there are additional defi cits involved. 

 Besides not understanding the physiology of 
the aorta and where it branches, Frank com-
mented that he did not palpate very deeply for 
fear of hurting the patient. On further discussion, 
the fear of causing patient discomfort was a 

recurrent problem that transcended many exami-
nation elements. This interactional defi cit high-
lighted that Frank still needed to acquire the 
emotional maturity needed to ultimately balance 
the patient’s comfort with the need for an effec-
tive clinical exam. 

 Ming demonstrated an additional defi cit in 
medical knowledge about what exam characteris-
tics suggest severity of disease, as well as how 
the character and timing of a wheeze can confer 
information about the type of obstruction that 
may be present in the respiratory tract. 

  Step 2 :  Real - time remediation : 
 Demonstrate correct technique and rationale 
(e.g., physiology or pathophysiology) so students 
can observe the difference between correct and 
incorrectly performed techniques, and follow by 
close observation of student re-performance of 
the PE elements. Note that if the student requires 
more in-depth teaching due to a concurrent 
knowledge defi cit or complete lack of knowledge 
about approaching a patient, these conversations 
could more appropriately occur away from a 
patient’s bedside. 

  Step 3 :  Planned remediation for motor/technical 
skills defi cit : 
 Recommend resources to improve the technical 
skills aspect of the physical exam. Possible 
resources include:
•    Physical examination textbooks

 –    Bates’ physical examination and history 
taking [ 18 ]  

 –   DeGowin’s diagnostic examination [ 19 ]     
•   Online videos or real-life/real-time demon-

stration of correct exam techniques (Bates’ 
Physical Examination Videos provided as part 
of the textbook package; UCSD Practical 
Guide to Clinical Medicine) [ 20 ]  

•   Course in diagnostic or physical examination 
skills    
 We directed both students to books and online 

resources and suggested studying a certain tech-
nique one day followed by deliberate practice of 
that technique on every patient seen in their 
clerkship the next day, considering what fi ndings 

 Case 1 

  Frank is a third year medical student who 
saw an older male with atherosclerotic dis-
ease who had gnawing back pain .  Frank 
palpated below the umbilicus to a depth of 
about 1 cm, checking for an enlarged pul-
sating aorta .  Frank did not feel the enlarged 
pulsating mass that was quite obvious with 
palpation to the correct depth in the correct 
location and with the correct technique . 

 Case 2 

  Ming was auscultating the lungs of a stan-
dardized patient with possible asthma or 
COPD during a diagnostic skills course . 
 She listened only to the beginning of expi-
ration before moving her stethoscope to 
another area .  After a discussion about the 
pathophysiology of the diseases, she recog-
nized that it would be diffi cult to hear end - 
expiratory   wheezes with her technique . 
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they would expect (even if normal). We encour-
aged them to choose a new technique once they 
feel they had perfected the prior set of skills. 

  Step 4 :  Remediation for other defi cits : 
 Frank and I returned to the patient to solicit his 
experience with the “correct” exam that we had 
conducted. The patient’s reassurance that the 
exam was more “uncomfortable” than painful 
and that he understood that we needed to do 
“whatever was necessary to fi gure out what was 
going on,” referring specifi cally to infl icting pain 
as part of the exam, reassured the student. Frank 
also found it advantageous to have the exam per-
formed on him to experience the depth and degree 
of discomfort. 

 Ming read more about lung diseases and made 
extra efforts to practice auscultation on patients 
with lung diseases. She was also directed to 
online audio recordings that demonstrated differ-
ent breath sounds and their diagnoses (recom-
mendation: search on MedEd Portal   www.
mededportal.org    ) [ 21 ]. 

  Step 5 :  Reassessment : 
 This step must involve direct observation of 
learner’s performance with specifi c feedback 
after steps 1–4 above.
•    Formal (standardized patient experience) or 

informal (at the clinic/bedside) direct observa-
tion of learner performance  

•   Testing to verify improvement/mastery of 
skills    
 Frank was reassessed at the end of his rotation 

on another patient presenting with back pain. 
 Ming was reassessed during a clinical perfor-

mance examination of a patient with shortness of 
breath.  

5.5.2     Experiential/Medical 
Knowledge Deficit 

 We divide this section into experience/knowl-
edge defi cits for initial diagnosis and for manage-
ment of chronic illness. 

5.5.2.1   Initial Diagnosis          

  Step 1 :  Defi cit identifi cation : 
 This defi cit is usually detected during a patient 
presentation, with direct inquiry about how the 
student could differentiate between similar dis-
ease processes. It is helpful to go to the bedside 
and ask for a demonstration of the PE (if not 
already witnessed) to ensure correct technique 
and to ascertain if there are additional defi cits 
involved. 

 Paulina had a basic understanding about soft 
tissue infections but thought that necrotizing fas-
ciitis was just a very bad cellulitis that needed 
intravenous medications. 

 Carlos recalled something about polyarticular, 
oligoarticular, and monoarticular arthritis and 
that they affected different joints. He even 
recalled that PIP vs. DIP involvement was a dif-
ferentiating characteristic, but could not recall 
which joints were involved with which disease 
process between rheumatoid, psoriatic, gout, and 
osteoarthritis. 

 Case 3 

  Paulina recognized that her patient had 
cellulitis .  She even knew that she should 
consider necrotizing fasciitis in her differ-
ential, but did not have the medical knowl-
edge or experience to identify the fi ndings 
that would help differentiate the two . 

 Case 4 

  During an observed history and exam, 
Carlos determined that his middle aged 
female patient had some sort of arthritis . 
 He couldn’t recall whether distal interpha-
langeal (DIP) joint involvement was more 
common in rheumatoid arthritis or psori-
atic arthritis . 
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  Step 2 :  Real - time remediation : 
 Discuss using a query format about physiology 
or pathophysiology and how to differentiate 
between disease processes. 

 Paulina and her faculty advisor returned to the 
patient to discuss exam fi ndings—toxic appear-
ance, satellite lesions, pain out of proportion to 
exam, rate of spread, etc.—as well as laboratory 
evaluations that would be most consistent with 
necrotizing fasciitis. 

 Carlos demonstrated his PE fi ndings of asym-
metric joint swelling with DIP involvement. On 
closer observation, we were able to discern pit-
ting in the nails and mild scaling of several exten-
sor surfaces. 

  Step 3 :  Planned remediation :
•    Reading about similar diseases and examina-

tion fi ndings that help discriminate between 
them  

•   Making a chart of similar diseases with 
expected historical and physical differences 
(see Chap. 6)  

•   Pairing with a clinician who can provide 
 one-on- one guidance: practice creating dis-
criminating questions/exam characteristics that 
differentiate between similar disease processes    
 Paulina read about soft tissue infections. 
 Carlos created a spreadsheet of the different 

arthritides and how they differ both clinically and 
historically. 

  Step 4 :  Reassessment : 
 This step must involve direct observation of 
learner’s performance with specifi c feedback 
after steps 1–3 above.
•    Formal (standardized patient experience) or 

informal (at the clinic/bedside) direct observa-
tion of learner performance  

•   Testing to verify improvement/mastery of 
skills    
 After reading about soft tissue infections, 

Paulina sought out additional patients and pre-
sented her fi ndings to another attending. 

 Carlos referred to his spreadsheet when evalu-
ating other patients with arthritis complaints. 

5.5.2.2   Management of Chronic Illness    

     Step 1 :  Self - refl ection exercise : 
 In preparation for a face-to-face meeting, Beth 
was asked to review her video and complete a 
self-guided refl ection exercise. 

  Step 2 :  Defi cit identifi cation : 
 We engaged in a conversation to ascertain if there 
were additional defi cits involved or any other 
issues that may have prevented her from per-
forming better. Beth stated that she had no idea 
what, if any, examination was expected from her 
with this kind of patient. She thought she was 
being tested on how well she counseled the 
patient on diet and exercise. During our discus-
sion, Beth demonstrated appropriate knowledge 
about the expected disease progression and pos-
sible consequences of poorly controlled diabetes, 
including problems involving the ocular, cardio-
vascular, renal, and neurological systems. The 
additional defi cit elicited in the discussion per-
tained to knowledge about which neuroanatomi-
cal tract is most affected in diabetes and about 
the use of a microfi lament to test for peripheral 
neuropathy. 

 Case 5 

  During a clinical performance exam, Beth 
does poorly on a case involving a patient 
with diabetes who presented for a 6 - month 
follow - up .  She does a great job assessing 
the patient’s history since the last visit in 
regard to diet and medication and even 
asks questions about potential conse-
quences of his disease, but she has diffi -
culty focusing the physical exam .  She 
examines the feet for peripheral neuropa-
thy using light touch only and fails to per-
form a fundoscopic exam, a cardiovascular 
exam, or check for neuropathy with a 
microfi lament or tuning fork . 
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  Step 3 :  Real - time remediation : 
 Review general expectations of chronic care/fol-
low-up/well-person visits—focusing a query- 
based discussion on rationale and correct 
technique (e.g., pathophysiologic consequences 
of progression of disease process or expected 
“screening exam”). 

 After our discussion, Beth appropriately dem-
onstrated which head-to-toe exam maneuvers she 
would have performed if allowed to repeat the 
case. 

  Step 4 :  Planned remediation for awareness defi cit :
•    Videos of an encounter/observe a clinician 

conducting such type of encounter  
•   Reference to national standards/guidelines 

(e.g., Standards of Medical Care in 
Diabetes-2012 by the American Diabetes 
Association)  

•   Shadowing an expert clinician (must make 
sure this is someone who can demonstrate the 
“correct” approach or one agreed upon by a 
consensus panel)  

•   Deliberate practice during clerkships    

  Step 5 :  Planned remediation of other defi cit : 
 It was suggested that Beth review the pathophysi-
ology of diabetic neuropathy and the examina-
tion maneuvers that elicit fi ndings in each of the 
spinal tracts. 

  Step 6 :  Reassessment : 
 This step must involve direct observation of 
learner’s performance with specifi c feedback 
after steps 2–5 above.
•    Formal (SP experience) or informal (at the 

clinic/bedside) direct observation of learner 
performance  

•   Testing to verify improvement/mastery of 
skills    
 Beth was required to take a mini-clinical per-

formance exam where a clinical educator 
observed her and provided feedback. 

  Step 7 :  Curricular questions : 
 A students’ expression of knowledge and skill 
not only refl ects his/her own abilities but is also 
an expression of the education and training he or 

she is receiving. If multiple students are noted to 
have similar defi cits of this type, the question 
arises whether there is a defi ciency in the curricu-
lum and whether there needs to be additional 
education and/or skill building in this arena. 

 Once a consensus is reached (perhaps by the 
medical education committee or other assigned 
committee) about what should constitute a 
“screening examination” or “well patient visit,” a 
decision about where to implement this learning 
needs to be reached, and, ideally, the educators 
need to be trained to teach consistently with this 
vision. Should this be part of a Fundamentals 
course? Should it be a required lecture during a 
clerkship? Should a patient encounter be required 
during a primary care clerkship?  

5.5.3     Interactional Deficit    

 Case 6 

  Ivan was uncomfortable with having to 
perform a rectal exam on a male patient to 
assess for a perirectal abscess .  His 
extremely tenuous and awkward approach 
was met with so much hesitation and con-
cern from the patient, the patient ultimately 
requested that a faculty clinician perform 
the exam instead . 

 Case 7 

  During Ken’s clinical performance exam, 
he acted very distracted and disinterested —
 repeating questions, looking at his watch, 
leaning back in his chair with his leg 
crossed over his knee and his arms crossed . 
 The exam was curt and dissociative .  The 
standardized patient’s response was quite 
negative and cited feeling uncared for, not 
listened to, and unimportant .  Ken failed the 
physician interaction component of the 
exam . 
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       Step 1 :  Defi cit identifi cation : 
 Discuss with the learner about how the encounter 
went and how well he/she interacted with patient. 
It is important to determine whether the learner 
was aware of what the patient’s reaction to the 
encounter was. Ascertain whether there are addi-
tional defi cits. This can be done after the patient 
encounter or after reviewing a video-recorded 
encounter. Self-refl ection exercises that target 
communication/interactive type of skills are 
often useful. 

 After Ivan’s encounter, when asked about his 
tenuousness, he reported feeling uncomfortable 
“probing a man there.” He felt it was disgusting. 
He also lacked knowledge about the differential 
diagnosis of perirectal abscess. 

 Ken was assigned to complete a self-refl ection 
exercise prior to his video review. Upon review, 
he lacked insight into why he failed—he felt he 
 said  all the right things. 

  Step 2 :  Real - time remediation :
•    Discussion and acknowledgement of 

 discomfort with exam maneuvers  
•   Simulated student experience—student 

becomes the patient who would have a simu-
lated physical exam while having legs dangle 
off end of gurney, uncovered while in lithot-
omy position (though clothed), or awkwardly 
vs. confi dently requesting to perform exam 
maneuvers for which the patient may feel 
uncomfortable  

•   Simulated feedback—Experience of the reme-
diation itself with negative followed by posi-
tive nonverbal communication while providing 
feedback (body language, distractibility vs. 
focus, etc.)    
 It was critical to acknowledge Ivan’s discom-

fort and distaste for the exam. At the end of our 
discussion, he recognized the need to differentiate 
perirectal from perianal abscess because of the 
differences in work-up and management. Ivan 
also came to realize that the patient was probably 
more uncomfortable than he was, and that dis-
playing confi dence and normalizing the exam to 
patients can help alleviate their discomfort. 

 During the fi rst part of Ken’s video review, the 
remediator provided feedback on the case while 
displaying distracted nonverbal behaviors such 
as repeatedly checking the cell phone and watch, 
sitting back, crossing arms, and looking away 
disinterestedly. Then the remediator asked Ken 
to consider how he felt about the feedback 
encounter. The remediator then continued the 
session while leaning forward, focused and 
engaged in the discussion of the case, followed 
by discussing how different these experiences 
could be for the patient and while reviewing por-
tions of the history and exam with special note to 
his nonverbal communication. 

  Step 3 :  Planned remediation :
•    Readings about patient experience. We often 

add reading on the potential legal ramifi ca-
tions of positive vs. negative patient experi-
ences and bad outcomes [ 18 ]  

•   Possible counseling about personal aversions 
to performing exam maneuvers  

•   Deliberate practice being empathetic to the 
patient experience during exam maneuvers 
assuming that the patient is scared, wary, and 
in pain with each encounter  

•   Shadowing clinical faculty with excellent bed-
side manner    
 Both Ivan and Ken were provided some read-

ings and were asked to deliberately practice per-
forming examinations paying attention to patient 
experience. 

  Step 4 :  Reassessment : 
 This step must involve direct observation of 
learner’s performance with specifi c feedback 
after steps 1–3 above
•    Formal (standardized patient experience) or 

informal (at the clinic/bedside) direct observa-
tion of learner performance  

•   Testing to verify improvement/mastery of 
skills    
 Ivan was observed performing a pelvic exam 

on a young woman (another procedure he felt 
uncomfortable with). Again, the clinician 
needed to guide him through maneuvers that 
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ensured patient comfort such as properly cover-
ing the patient and explaining what he was 
doing. He  continued to feel awkward with 
 subsequent observed examinations, but did 
eventually perform the appropriate mechanics of 
the maneuvers. 

 Ken retook a clinical performance exam and 
demonstrated some improvement in nonverbal 
communication skills. However, he needed fur-
ther coaching in communication skills overall.  

5.5.4     Cognitive/Clinical Reasoning      

 Case 8 

  On three different presenting situations 
on the clinical performance exam, Leon 
performed the following exam: Swung 
light back and forth between patient’s 
eyes, listened to the heart in four places, 
listened to the lungs in four places, and 
palpated the abdomen in four places . 
 When asked what the student was looking 
for during each of these maneuvers, he 
had no clear idea . 

 Case 9 

  A patient presented to the Emergency 
department with RLQ pain .  Her history 
was concerning for appendicitis .  Upon 
presenting the patient, Martin reported his 
exam fi ndings that included rebound and 
guarding of the abdomen and tenderness 
at McBurney’s point .  His plan was to per-
form a CT scan .  He missed considering 
gynecological causes and did not perform 
a pelvic exam .  The patient had an ectopic 
pregnancy . 

 Case 10 

  On review of a clinical performance exam 
in a patient with chest pain, Paris recog-
nized that the patient needed a “cardiac” 
exam .  She palpated and auscultated the 
heart in the appropriate places with the 
patient upright, at 30°, and lying on his left 
side with both the bell and the diaphragm . 
 She felt for PMI and heaves in various 
positions, then she looked for pedal edema . 
 She did not listen to the lungs . 

 Case 11 

  Jody recognized that her patient present-
ing with mechanical falls needed a neuro-
logic exam to determine whether the cause 
was muscular, sensory, or balance .  She 
discovered that the patient had diffi culty 
with gait and her Romberg test was posi-
tive .  She tested for strength and sensation 
and noted rapid alternating hand and fi n-
ger nose tests were all normal .     Lacking an 
understanding about what the Romberg 
maneuver tests are for, she did not pro-
ceed to test position or vibration sense in 
order to assess for pathology in the dorsal 
columns . 

 Case 12 

  Xavier was evaluating a young male with 
syncope .  He recognized that he should lis-
ten for a cardiac murmur consistent with 
hypertrophic cardiomyopathy but did not 
recall the exam maneuvers that would 
express the murmur so he did as many as 
he could think of . 
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  Step 1 :  Defi cit identifi cation : 
 In order to identify defi cits in clinical reason-
ing, one must fi rst ascertain what differential 
diagnosis forms the basis for a student’s physi-
cal exam. This is especially true for chief 
complaint- based examinations that require 
more focused maneuvers to rule in and out the 
various disease processes in the differential. In 
addition, it is important to determine if the stu-
dent has developed any kind of systematic 
approach to the examination, as it will aid in 
providing remediation strategies. Finally, one 
must ascertain if there are additional defi cits 
involved. 

 We found Leon to be disorganized in all 
aspects of data collection. He suffered from 
examination anxiety and was attempting to pass 
via a shotgun approach to collecting as much data 
as possible to accrue points. He also lacked the 
ability to limit a differential diagnosis to the most 
common and most dangerous entities because of 
his disorganization that proved to transcend test-
ing situations. 

 Martin felt that he has seen patients with 
symptoms of appendicitis like this one so many 
times on his surgery clerkship, that the diagnosis 
seemed obvious. 

 We questioned Paris about the incompleteness 
of her examination. She stated that auscultating 
the lung was part of the “pulmonary” exam and 
was therefore not part of a focused exam for car-
diac concerns. We diagnosed that she lacked 
understanding of how a pulmonary examination 
helps with cardiac diagnoses such as congestive 
heart failure, and likely had insuffi cient under-
standing of cardiac pathophysiology. 

 Jody performed the neurological maneuvers 
she learned without having a clear understanding 
what a positive result represented or what further 
testing would be required. 

 Xavier had created a good differential and 
even performed the cardiac examination with 
technical skill. His defi cit was a lack of under-
standing of the pathophysiology of hypertrophic 
cardiomyopathy and a lack of recall about how to 
elicit the murmur. 

  Step 2 :  Real-time remediation : 
 Faculty demonstration of correct technique and 
rationale (e.g., physiology or pathophysiology) pro-
vides the most useful and immediate feedback. 
Almost every student who requires remediation can 
benefi t from suggestions about how to improve 
organization or how to employ strategies to gener-
ate memory triggers to help prevent missing histori-
cal or examination data that would help hone the 
differential. Over the years, we have included in 
almost every remediation session a brief discussion 
about how to utilize the review of systems to ensure 
that no important historical data is missed. This 
exercise can be done as part of a systematic approach 
to a “relevant and focused” head-to-toe exam.

   An example script: “My clinical examination 
begins with an assessment of the eyes of every 
patient .  It establishes rapport and gives relevant 
information — for patients with abdominal pain, I 
look for icterus and conjunctiva pallor, for dia-
betic patients, I perform a funduscopic exam, 
and for rheumatological complaints I look for 
evidence of uveitis .  While I begin the exam 
with the same body part systematically, I con-
sider the differential in the fi ndings for which 
I am searching . ”  

    Step 3 :  Planned remediation :
•    Creating a “scut sheet” exercise (Fig.  5.2 ) that 

helps organize historical and exam data, in 
addition to lab data and patient to-do lists

•      Constructing an individual or group exercise 
to go through appropriate differential diagno-
ses for chief complaints given different demo-
graphics, followed by an exercise in creating 
lists of discriminating questions and focused 
exam maneuvers to differentiate between sim-
ilar disease processes  

•   Referring to books or videos that demonstrate 
system-based or chief complaint-based physi-
cal examinations (e.g., hypothesis-driven 
physical examination) [ 15 ]     

•   Referring to online or computer-based soft-
ware (several commercial offerings available) 
that provide exercises in systematic approaches 
to doing PE, for example, asking “what exam 
would I do to support/refute items in a given 
differential?”  
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(neuro, card, pulm, GI, renal, FEN, heme, ID)

Name: ID:

DOB/Age:

HPI: (quality, onset, duration, frequency, severity, better/worse, relief, assoc
symptoms)

PMH/PSH:

Fam Hx: (CAD, HTN, CA, DM)

Soc Hx.:

Mom

Dad

EtOH

tob

IVDA

PE:

T

O2 sat

HEENT:

Neck:

Cor:

Pulm:

Abd.:

Back:

GU/Rectal:

Ext:

Skin:

Neuro – CN II – XII

Motor

Sens

Cereb/Gait

Reflexes

BP P R

All.:

Meds:

DOA:

Room:

  Fig. 5.2    This “scut sheet” exercise can help organize historical, examination, laboratory, and imaging data - this example 
only lists the history and physical examination       
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•   Offering a course in diagnostic or physical 
examination skills that provides practice in 
creating appropriate differential diagnoses 
with case exercises  

•   Practicing a systematic approach to both his-
tory and PE  

•   Shadowing exemplary clinical faculty  
•   Practicing an organized review of systems 

approach (for example, head-to-toe) to gather 
relevant data and prevent premature closure    
 All of the above was recommended to Leon. 

He was required to take the skills course and 
online practice prior to re-testing for the clinical 
performance exam. He was also given a referral 
to a specialist to discuss his testing anxieties. 

 We pushed Martin to consider all dangerous 
entities when generating differential diagnoses. 
We asked him to purposefully broaden his differ-
ential if he noted that a diagnostic conclusion 
came to him quickly during patient encounters, 
and recommended that he deliberately practice 
using the review of systems and “head-to-toe” 
exam to ensure that he didn’t miss any important 
organ systems. 

 We recommended that Paris and Jody review 
the anatomy, physiology, and pathophysiology of 
the cardiovascular and neurologic examination, 
respectively. We offered them a preceptor shad-
owing experience. We also enrolled them in our 
diagnostic skills course and asked them to delib-
erately practice what they learned during their 
subsequent clerkships. 

 Xavier took an online cardiac course created 
for students and residents to learn with visual and 
auditory cues about physiology and pathophysi-
ology of the cardiac exam [ 22 ]. He was also 
asked to deliberately practice such an exam. 

  Step 4 :  Reassessment : 
 Must involve direct observation of student’s per-
formance with deliberate feedback after steps 
1–3 above.
•    Formal (standardized patient experience) or 

informal (at the clinic/bedside) direct observa-
tion of student performance  

•   Testing to verify improvement/mastery of 
skills. (See Chap.   6     for additional information 
on Clinical Reasoning defi cits.)    

  Step 5 :  Curricular questions : 
 As previously mentioned, a students’ expression 
of knowledge and skill refl ects the education and 
training they receive. If multiple students are 
noted to have similar defi cits, this may indicate a 
systematic defi ciency in the curriculum and 
whether students need additional education and/
or skill building in this arena. For example, 
 several students independently claimed that their 
teaching of the cardiovascular exam omitted the 
pulmonary component. Perhaps confusion arises 
when these examinations are taught in separate 
contexts. Should this be further and more explic-
itly or even repeatedly taught? Should there be 
some methodological change in an area of the 
curriculum that focuses on system or chief com-
plaint-driven examinations?   

5.6     Conclusion 

 Remediation of PE skills is a complex enterprise. 
We have discussed four defi cit domains, but most 
learners requiring remediation will demonstrate a 
combination of defi cits, suggesting that remedia-
tion strategies must be individualized for best 
results. Though remediation can occur simply at 
the bedside using role modeling and impelling 
students toward deliberate practice, strategies 
increasingly include technological aids, for example, 
using simulation, multi-headed teaching or digi-
tally enhanced stethoscopes, simultaneous cardiac 
echo, online games that reward accuracy, among 
others. Even You-Tube videos of examination 
skills can be useful teaching aids, though, ideally, 
there would be a catalog of “approved” ones that 
are most accurate and effective. Early identifi ca-
tion, use of diverse remediation strategies targeted 
to learner needs, and confi rmation of improving 
skill represent the core three steps to maximize 
learner profi ciency in the physical examination. 

 Yet, signifi cant logistical constraints in the 
remediation process remain to be addressed. 
Accumulating common themes of student PE 
errors can indicate a need to reassess or alter 
medical school curricula to ensure effective 
teaching of PE skills. Faculty clinicians with 
exemplary PE skills must have time and resources 

T. Spector and C.-C. Fung

http://dx.doi.org/10.1007/978-1-4614-9025-8_6


83

available in order to perform assessments, 
 remediate, and then reassess learners. Ultimately, 
with these approaches and close coaching, we 
believe that learners will attain the skills to be 
both excellent clinicians and capable teachers for 
future generations.     
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