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Family physicians’ ability to detect a physical sign (hepatomegaly)
from an unannounced standardized patient (incognito SP)

FRANCISCO BORRELL-CARRIO!, BENILDE FONTOBA POVEDA?2,
ELENA MUNOZ SECO?, JOSE ANTONIO PRADOS CASTILLEJO?,
MIGUEL PEDREGAL GONZALEZ? & EVA PEGUERO RODRIGUEZ?®

YClinical Sciences Department Campus Bellvitge, Faculty of Medicine, University of Barcelona, Catalan Institute of Health
(ICS), Barcelona, Spain, *Vinyets Health Centre, Catalan Institute of Health (ICS), Barcelona, Spain, >Menorca Health
Centre, Balearic Health Service (Ib-Salut), Psychology Department, University of the Balearic Islands, Menorca, Spain,
4L ucano Health Centre, Andalusian Health Service (SAS), Andalusian Public Health School (EASP), Cérdoba, Spain,
3Public Health Research Department, University of Huelva, Huelva, Spain, Castelldefels Health Centre,

Catalan Institute of Health (ICS), Barcelona, Spain

Abstract

Background: Little is known about the quality of the physical examination and its effectiveness in daily practice. Objecrive:
To determine if family physicians (FPs) were able to detect an important physical sign (hepatomegaly) and to relate this
result with other measures of quality. Methods: 57 of 104 invited FPs from the National Health Service of the Southern
Barcelona Area agreed to schedule an unannounced Standardized Patient (SP) randomly into their daily practice. The SP
presented with hepatomegaly and mild abdominal pain. After the visit clinical notes, medical orders, an audiotape of the
visit and a checklist completed by the SP detailing items in the physical examination (PE) were analysed. The attainment
of a number of quality standards was assessed. Results: The three major findings that resulted from this study were: (a) only
4 of the 57 FPs who examined the patient detected the hepatomegaly; (b) FPs performed better at history taking (84.24%)
than at PE (26.35%); no correlation was found between the two; (c) diagnostic accuracy was associated with older age,
years of experience, history taking skills and better performance at requesting diagnostic tests. Most FPs (88%) requested
the appropriate tests. FPs who scored better on requesting diagnostic tests spent an average of four minutes more with the
patient. None of the participants detected the SP.

Conclusions: Clinical hepatomegaly is difficult to detect, even by well trained FPs. Senior doctors scored better on
physical examination.

Key words: Clinical skills, physical examination, professional competence, process assessment (health care), standardized
patient

Introduction . .
she was capable of doing in a formal examination

Visits by unannounced standardized patients (SP)
randomly inserted into the daily practice seem to be
the best method to assess actual performance in med-
ical practice (1-7). These methods are expensive and
require the physician’s willingness to be assessed (8).
Since 1991, many studies have evaluated professional
performance and its relation to clinical outcome.
Rethans et al., (9) compared what a doctor actually
did in daily practice (performance) and what he or

(competence), showing better competence than per-
formance. In another study, the extent to which clin-
ical notes in the FP’s medical records reflected their
actual performance during patient encounters was
assessed with SPs (10), proving that the audit of clin-
ical notes was a weaker method of assessing quality of
care. Other studies highlighted important differences
between physicians when evaluating the same SP (11),
but consistency when the same doctor evaluated the
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same problem on different days (12). Most of this
research has focused on history taking and communi-
cation skills (13), even though physical examination
(PE) is a crucial part of the encounter, especially when
a physical finding can guide to a relevant diagnosis
(such as liver tumour, liver cirrhosis or fatty liver).

This study aimed at exploring the extent to which
physicians were able to detect significant hepatomeg-
aly in real practice, and whether this physical exam
skill was related to the quality of history taking, phys-
ical examination, diagnostic testing and diagnostic
accuracy. Our initial hypothesis was that physicians
capable of documenting ‘hepatomegaly’ in the med-
ical records would be those with better clinical skills.
We selected hepatomegaly because it is a straightfor-
ward sign to detect on examination compared with
other physical examination findings.

Methods
Study design

An observational study of physicians’ performance
using an unannounced female standardized patient
(SP) was carried out. The SP was covertly introduced
into each physician’s practice with the physician’s
prior consent to assess actual practice (14).

Recruitment of health centres, physicians
and encounters

The Southern Metropolitan Area of Barcelona has 12
accredited health centres for teaching Family Medi-
cine Residency Program, and 41 non-accredited. We
randomly selected 10 accredited centres, and two
non-accredited, with 159 physicians involved of which
104 were interested in participating in our study; 61
of them signed the authorization. To be included in
the study, doctors should remain in their posts for at
least 12 months prior to the study.

An agreement to receive a SP presenting as a real
patient on an unannounced day was signed by 61
doctors. They also gave consent to audiotape the
encounter and to have their clinical notes reviewed.
In case they uncovered the SP during the visit, the
doctors and the SP agreed to notify to investigators.

The clinical encounters were excluded from the
study if any of the following circumstances occurred:
the SP visit was uncovered, if part of the visit was com-
pleted by another professional, if the SP did not follow
the standard script, and poor audiotape quality.

The standardized patient

A single SP was used for all of the encounters.
The SP was a 48-year-old female actor who had a

significant hepatomegaly of 6 cm below the ribs in the
midclavicular line, verified by ultrasonography (15),
without jaundice or other stigmata of liver disease. She
signed a confidentiality statement and was provided
with a false identity, including a clinical record with
previous clinical notes as if she was a regular patient
in the health centre. The SP waited for her visit as any
ordinary patient, and during the visit she recorded the
meeting with a hidden microphone. When the visit
ended, she filled out a questionnaire on the physical
examination that had been carried out.

The training of the SP (two months) was con-
ducted according to the methodology of the Catalan
Institute of Health Studies (IES, collaborating insti-
tution of the ECFMG) (16). Throughout the six-
month duration of the study, four meetings with the
SP were held to assess the reliability of her perfor-
mance (intra-rater reliability). The actress played a
middle-aged woman with a 10-day pain in the right
upper abdomen that increased after meals, with urine
a little bit darker than usual and with occasional nau-
sea. She was trained to convey the belief that she was
feeling well, without important concerns. If the doc-
tor reached a diagnosis only with her clinical symp-
toms without performing a clinical examination and
he/she prescribed a medication, the patient would say
‘don’t you need to explore my abdomen (tummy)
today?’ However, if despite this comment the doctor
carried on prescribing, the patient would not insist.
If this verbal prompt had been given, it must be
reported by SP after the interview.

Data collection and analysis

Immediately after each visit we collected the infor-
mation shown in Table I. All the medical notes,
audiotapes and test requests had to be intelligible to
be included. Audiotapes were immediately analysed
to detect technical errors (poor quality), and also
to check SP’s accuracy portraying her role. Quality
standards were based on clinical records, (not audio-
tapes), and they were developed by a group of 6
experienced doctors (2 of them gastroenterologists).
History taking, physical examination, final tests
requested, and diagnosis impression were evaluated
using a weighted score (zero to ten, see Table II)
based on ECFMG standards and other sources
(17-19). Doctors could have detected the hepato-
megaly but they could choose not to write the diag-
nostic impression until ultrasound confirmation, so
we reviewed all reports to the radiologist searching
for ‘hepatomegaly’ or another similar word.

Definition of variables

Doctors older than 45 years old were considered
senior doctors.



Table I. Information collected at the end of each encounter.
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Table II. Quality standard and percentage of compliance.

. Report of physical examination (SP)

. Audio recording of the meeting (SP)

. Physician’s personal data and clinical experience

. Years in his/her job (seniority)

. If prior training in a family medicine residency programme

. If the physician was accredited as teaching tutor

. If a student or resident were present at the encounter

. Duration of interview

. Clinical notes (medical record)

. Tests requested

. Treatment

. Total number of visits (and average length) made by doctor
the same day he/she visited our SP

00~ Ul & Wi~
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Note: Data for items 1, 2 and 7 were collected by the SP.

We evaluated the quality of the encounters based
on the following four points: (a) basic clinical skills in
history taking and physical examination; (b) diagnos-
tic impression; (c) final tests requested at the end of
the interview; and (d) global quality of the encounter
(Table III).

We defined C‘sufficient history taking’ as an
encounter with equal or more than 5 points over 10,
but only if the ‘how,” ‘when’ and ‘where’ of abdomi-
nal discomfort were recorded correctly (items 1, 2
and 5 in Table II).

We defined ‘sufficient physical examination’ as an
encounter with equal or more than 5 points over 10,
but only if the abdomen was examined (item 14,
Table IT). We defined ‘sufficient tests requested’ as an
encounter with at least a blood test or an ultrasonog-
raphy requested.

Owing to the above definitions, the overall quality
of the encounter was defined as ‘correct’ if the
encounter had sufficient history taking, physical
examination (PE) and final test requests. We defined
an ‘encounter in need of improvement’ as the
encounter with adequate final test requests, but
with an insufficient history taking or PE. Finally,
we considered ‘unexpected success’ as any encoun-
ter with adequate final test requests but with inap-
propriate history taking and PE, and ‘unacceptable’
the encounter with inadequate final test requests
(Table 1V).

Finally, we analysed the relationship between the
overall quality of the encounter and the diagnostic
impression.

Statistical analyses

Participant characteristics and clinical skills were
measured and summarized using frequencies (per-
centages) for binary variables, with the mean and the
standard deviation (SD) for normally distributed con-
tinuous variables. We compared these characteristics

Score n %
History taking
1. Since when ... duration 1 54 94.7
2. How is the pain? Characteristics 1 46 80.7
3. Radiating pain 1 15 26.3
4. Improves or worsens with...? 1 37 64.9
5. Where is the pain located? 1 57 100
6. High temperature? 1 29 50.9
7. Any previous disease or surgical 0.5 42 73.7
procedure
8. Vomiting or diarrhoea 0.5 48 84.2
9. Allergies? 0.5 39 68.4
10. Medication she was taking 0.5 16 28.1
11. Impact on daily activities 0.5 18 31.6
12. Smoking or drinking 0.5 27 47.4
13. Changes in her urine colour 1 31 54.4
Physical examination
14. Superficial abdominal 2 57 100
palpation of 4 quadrants
15. Deep abdominal palpation 2 24 42.1
in inspiration+expiration
(Murphy sign).
16. Rebound sign 1 12 21.1
17. Abdominal percussion 1 10 17.5
(at least once)
18. Bilateral lung auscultation 1 11 19.3
(at least one location)
19. Cardiac auscultation 1 8 14
20. Bilateral lumbar fist percussion 1 8 14
21. Abdominal auscultation 0.5 12 21.1
(at least once with stethoscope)
22. Jugular engorgement 0.5 4 7
Final procedures (tests requested)
23. ALT and AST and GGT and 3 27 47.4
bilirubin
24. ALT+/—bilirubin or any other 2 10 17.5
combination with AST or GGT
25. Abdominal ultrasound 3 30 52.6
26. B and C Hepatitis serology 1 50 87.7
27. Full blood count 1 38 66.7
28. Creatinine 1 38 66.7
29. Glycaemia 1 38 66.7
Diagnostic orientation (only one option)
30. Pain in right hypochondrium 10 4 7
with hepatomegaly
31. Hepatomegaly 7 0 0
32. Pain in right hypochondrium 5 46 80.7
33. No diagnostic orientation or 0 7 12.3
misdiagnosis

using the 2 or Fisher test for binary variables and
the independent two-sample ¢ test for normally
distributed continuous variables, Welch test for nor-
mally distributed variables with unequal variances,
or non-parametric tests (Mann Whitney’s U test).
We assessed differences among groups by using a
one-way ANOVA analysis of variance for continu-
ous variables, with Bonferroni’s correction for mul-
tiple comparisons, or its non-parametric equivalent
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Table III. Quality features: basic skills and diagnoses.

A. Basic skills
1. Sufficient history taking: equal or more than 5 points, but
only if the ‘how’, ‘when’ and ‘where’ of abdominal
discomfort were recorded.
2. Sufficient physical examination: equal or more than 5
points, but only if the abdomen was examined.
3. Sufficient diagnostic tests: at least either blood tests or
ultrasonography requested.
B. Diagnostic impression
(a) no diagnosis
(b) abdominal pain and/or upper abdominal pain
(c) hepatomegaly
C. Diagnostic tests
(a) ‘appropriate’: when a blood test and an ultrasound were
requested
(b) ‘in need of improvement’: when only either the blood test or
the ultrasound were requested
() ‘inappropriate’: when neither were requested.

(Jonckheere-Terpstra). To compare two quantitative
variables we used univariate linear regression, verify-
ing the conditions of application and the residual
normality. We calculated kappa coefficient (intra-
rater reliability) of SP, when assessing the physical
examination performed by trainer doctors.

Ethical requirements

The study was approved by the Research Ethics
Committee of the Jordi Gol i Gurina Foundation
(Catalan Health Institute).

Results

The study invited 104 physicians to participate. The
encounter with the SP was completed by 61 physi-
cians, but 4 were rejected because of poor audiotape
quality. The remaining 57 encounters constituted the
study encounters. No differences were found in either
age or sex between the participants and the overall
population of physicians in the Southern Metropoli-
tan Area of Barcelona. 45 of the physicians taking
part in the study (78.9%) were accredited as Family
Medicine tutors, (they were responsible for tutoring

Table IV. Overall quality of the encounter.

family medicine residents). The baseline characteris-
tics of the participants are shown in Table V.
Physicians completed an average of 34.5 = 9.8
visits per day and an average of 7 minutes per patient
(measured on the day of the SP encounter). There
was no significant association between the number
of visits and the physician’s age (P = 0.53).The aver-
age time spent with our SP was 9.28 min * 5.5,
exceeding almost by 3 min the average time for
other encounters of the same day (7 £ 3.4 min).
The encounters with older doctors were longer
(P < 0.001). Physicians never reported having uncov-
ered the SP. Intra-rater reliability of our SP assessing
clinical examinations was K = 0.61 to 0.63.

Basic clinical skills

Physicians scored better at history taking (84.24%
obtained ‘sufficient history taking’) than at physical
examination (26.35% obtained ‘sufficient PE’)
(P < 0.01). The complete dataset is summarized in
Table VI. Two participants obtained the highest score
in history taking and one in PE.

All participants performed at least superficial pal-
pation of the abdomen not needing verbal SP prompt
to perform it, and 12 carried out an auscultation. 6
participants (10%) performed a more complete
physical examination, which included cardiopulmo-
nary examination, jugular engorgement and costo-
vertebral angle tenderness. 12 (21%) physicians
tested for abdominal rebound tenderness and 24
(42%) looked for Murphy’s sign. Senior doctors had
better scores on history taking (P = 0.02) and phys-
ical examination (P = 0.03). Longer visits were also
associated with higher scores (P = 0.001).

Fewer total visits during the day correlated with
better history taking scores (P = 0.03). Doctors with
residency training had better scores on physical
examination (P = 0.026) and on history taking, but
this association fell just outside statistical significance
(P = 0.053). Physicians working at health centres
accredited for teaching obtained better scores in his-
tory taking (P = 0.03). Figure 1 summarizes these
findings.

History taking Physical examination Final tests requested n (%)
Correct encounter > or = 5 points > or = 5 points Blood tests or ultrasound 17 (30)
Encounter in History taking or PE less than 5 points Blood tests or ultrasound 28 (49)
need of
improvement
Encounter < 5 points < 5 points Blood tests or ultrasound 5 (8.7)
showing
unexpected
success
Unacceptable < or > 5 points Neither blood tests or ultrasound 7 (12.2)




Table V. Characteristics of the physicians who participated in
the study.

Mean SD
Physician’s age 40.60 5.95
Experience in primary care (years) 13.60 5.70
Time in the workplace (years) 9.58 5.53
Interview duration (minutes)? 9.28 5.56
Number of visitsP 34.58 9.80

#The average time spent with our SP.
Number of visits on the day of the encounter.

Diagnostic impression

Abdominal pain was the diagnosis given by 80.7%
of the family physicians, 7% (4 participants) docu-
mented abdominal pain with hepatomegaly, and
12% did not report any diagnosis. Senior physicians
obtained better scores for diagnostic impression
(P = 0.04).

The 4 participants who reported hepatomegaly
did not differ significantly from the rest in their
scores on history taking and physical examination.
The only physicians who informed the radiologist of
the presence of hepatomegaly were these 4 doctors,
all of them accredited as Family Medicine tutors.

The association between the duration of the
encounter and the accuracy of the diagnosis was not
statistically significant, nor between the scores of
history taking and physical examination.

Requested final tests

66% of participants requested a full blood count and
blood chemistry tests, which included a liver panel.
An abdominal ultrasonography was requested by
52%. Both blood tests and ultrasonography were
requested by 18 (31.5%) physicians. 7 participants
(12%) did not request further tests.

The encounters for those who ordered both types
of testlasted 12.6 = 3.2 min, compared to 8.14 = 2.67

Final goal: to discover
the hepatomegaly

Variables that can influence:

| Main mediator variable:

to perform a good physi

1 time for each visit,

Secondary mediator variable:
| to performe a good history taking

| Main Result:
We did not find
relationship between enhanced
physical examination or a better
data collection

| and capacity to find hepatomegaly.

workload, physician's age,
prior training period (residency),
king in an dited 4

team.

|
Other results:

Senior doctor scored better.
Longer visits better scores.

Fewer visits better history taking
Doctors with Residency Training
better physicial exam

Doctors in accredited Healt Centers
better history taking

Figure 1. Main results.
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minutes for those who did not order either type of
test (P < 0.05), a difference of almost four minutes.

Owerall quality

The overall quality of the encounter is shown in
Table IV. In the case of two of the seven encounters
considered ‘unacceptable,’ the physicians had
shown good clinical skills but had not completed
the interview with the request of diagnostic tests
appropriate to the clinical case.

Discussion

This study was carried out mainly with accredited
doctors (Family Medicine Residency). The three
major findings that resulted from this study were: (a)
only 4 of the 57 FPs who examined the patient
detected the hepatomegaly; (b) FPs performed better
at history taking (84.24%) than at PE (26.35%) and
no correlation was found between the two; (c) diag-
nostic accuracy was associated with older age, years
of experience, history taking skills and better perfor-
mance at requesting diagnostic tests. Most FPs
(88%) requested the appropriate tests. FPs who
scored better on requesting diagnostic tests spent an
average of four minutes more with the patient. None
of the participants detected the SP. The following
variables were associated with a successful encoun-
ter: longer duration of the interview, lower number
of visits per day, older physician’s age, longer time in
the same workplace, and working in an accredited
health centre. More experienced and older physi-
cians were more likely to be tutors of the Family
Medicine Residency Program and to work in accred-
ited health centres.

If we consider the request of appropriate diagnos-
tic tests as the best indication of the search for a more
accurate diagnosis, most of encounters met this cri-
terion. A major concern was that 5 of the 57 par-
ticipants (almost 10%) scored poorly both on history
taking and physical examination, but requested
abdominal ultrasonography and/or blood tests. We
have labelled these cases as ‘unexpected success.” It
is possible that these physicians routinely order tests
without a sound basis for doing so, perhaps they were
practicing defensive medicine (20), or they might
have detected the hepatomegaly without recording
their finding. By contrast, two encounters illustrated
the opposite phenomenon, where good clinical skills
were not followed by any further diagnostic testing.

Detecting hepatomegaly

Only 4 doctors detected hepatomegaly. These four
professionals did not score above average on clinical
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skills; therefore, one of our hypotheses was rejected:
detection of hepatomegaly was neither a marker for
quality of overall clinical skills nor associated with
quality of subsequent care. Detection of hepatomeg-
aly might depend upon other unmeasured factors.
First, hepatomegaly may be difficult to detect in
clinical practice. There is evidence from a number of
studies that the detection of hepatomegaly depends
on several variables. Sajjad et al. found that liver vol-
ume calculated on the basis of CT scans correlated
to liver size based on the hepatologist’s clinical exam
(21). Zoli et al. noted that correlation between phys-
ical examination and ultrasonographic evaluation of
liver size was low in healthy controls, but excellent
for those who had hepatomegaly (22). However,
other authors agreed that PE is not a reliable method
to detect hepatomegaly (23—25). In our case, highly
qualified doctors in an environment of time con-
straint were unable to detect a clinically obvious
hepatomegaly. Were the clinicians mainly interested
in whether the point of maximum tenderness was
epigastric or over the gall bladder and thus failing to
notice the liver edge? Alternatively, were they avoid-
ing hurting the patient with a clinical examination,
which was unlikely to influence the further diagnos-
tic tests that they had already decided to request?
Second, doctors may consider physical examina-
tion data less important than verbal information and
tests results. Eric Cassell has labelled as ‘soft data’
the facts arising from the history, as opposed to the
‘hard data’ that arise from tests (26). Currently,
physical examination data may be regarded as even
‘softer’ than verbal data, when there are available
‘objective tests’ such as CT scans and ultrasound.
Third, the PE was conducted in a psychological
context where our SP was not transmitting a special
concern about her liver, but rather the expectation
that everything was fine. Typically, in this context a
physician might think ‘I do not trust my finding
because I want the patient to be healthy’, or ‘I won’t
find anything relevant in the PE’. Even if the doctor
might perceive the hepatomegaly, he/she might think
that ‘the patient may have hepatomegaly, but I did

Table VI. Assessment of clinical skills in 57 physicians.?

Mean SD Minimum Maximum

History taking 6.39 1.59 2 9.5
(maximum score: 10)

Physical examination 3.84 1.40 2 8
(maximum score: 10)

Final tests score 6.23 3.21 0 10
(maximum score: 10)

Diagnosis score 4.74 2.20 0 10

(maximum score: 10)

2A panel of experts weighted the diagnostic and therapeutic
behaviour of physicians.

not expect that based on the symptoms, so it is bet-
ter to perform an ultrasound without documenting
this finding on the clinical record, to avoid confusing
other colleagues or even put my reputation at risk
with false information’. Campbell and Croskerry call
this phenomenon ‘framing effect,” a decision being
influenced by the way in which the scenario is pre-
sented or ‘framed,’ and ‘ascertainment effect,” when
thoughts are preconceived by expectations (27,28).
It can be caused either by the physician not wanting
to stress the patient, or by the concern about his/her
own reliability and reputation.

Limitations

This study has some limitations. First, it cannot be
considered representative of the Spanish Primary
Care system because a large percentage of doctors
were accredited for postgraduate teaching. Second,
other studies with more participants may discover a
stronger link between clinical skills and the ability to
find specific physical signs. Third, our approach
allows us to measure errors of omission, but not
errors of commission. Therefore, it was not possible
to determine the extent to which hepatomegaly was
diagnosed incorrectly in a patient with abdominal
pain but without hepatomegaly, or the extent to
which unnecessary tests were requested. The results
may not be applicable to settings where physicians
can spend more time with patients, even though the
relationship between encounter time and the quality
of the physical examination has not been established.
None of the participants reported that they had dis-
covered the SP, but we do not know if any of them
suspected her presence. This fact could have been
found out by calling each participant a few days after
the visit of the SP. Finally, the patient was a ‘new’
patient and the results might not apply in the con-
text of a more established relationship. It has not
been established if a physical examination differs
between a patient who the doctor knows well and a
new unexpected patient.

Implications

Future studies should determine the extent to which
highly trained doctors are able to detect signs such
as murmurs, thyroid nodules or pulmonary abnor-
malities in their daily practice, and what factors influ-
ence their performance. The frequency of undetected
physical findings should be addressed to ascertain its
effect on quality of care and to guide efforts to
improve clinical performance. Since many countries
are considering revalidation programmes, Incognito
SP would be useful to assess basic clinical skills,
especially if SP reliability is considered (29).



As clinical encounters become more pressured
and complex, the detection and documentation of
obvious physical findings such as hepatomegaly is
likely to suffer. With the availability of sophisticated
diagnostic testing, physicians may discount the value
of physical findings that might alter clinical decisions.
Since many patients in primary care present with
symptoms but few clinically important physical find-
ings, the teaching of physical examination skills in
Family Medicine Residency and Continuing Medi-
cal Education Programs should promote skills to
overcome the ‘ascertainment effect,” and other atti-
tudinal barriers to accurate physical diagnosis.
This may be particularly important for the less expe-
rienced young physicians.
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