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Background: In daily routine, physicians use
history, physical examination and technology-
based information such as laboratory tests and im-
aging studies to diagnose the patients’ disease. We
determined the diagnostic value of lung ausculta-
tion in patients admitted to the Medical emer-
gency room with chest symptoms.

Methods: Two-hundred-and forty-three con-
secutive patients (137 males), mean age 59.2 years
were included. Internal Medicine registrars had to
make a presumptive diagnosis, 1) after having
taken the history and 2) after having auscultated
the lungs. Thereafter, routine diagnostic proce-
dures were performed. The estimated diagnosis
was compared with the final diagnosis based on the
written report to the Family Practitioner.

Results: Two-hundred-eighty-seven diagnoses
were made. Eighteen percent of patients suffered
from left heart failure, 13% from unexplained
chest pain, 10.5% from chest wall pain, and 10.5%
from pneumonia. Forty-one percent of the diag-
noses were already correct when based only on the
patient’s history. Lung auscultation improved the

diagnostic yield only in 1% and worsened it in an-
other 3%. By multiple logistic regression, normal
lung auscultation (OR 0.12 [95CI% 0.053–0.29])
was the independent predictor for not having a
lung or heart disease. However, elevation of B-type
natiuretic peptide (BNP) (OR 1.16 per 100 pg/ml
(95CI% 1.004–1.35), wheezing (OR 0.023
[0.002–0.33]) and pCO2 (OR 0.25 (0.10–0.621)
were independent predictors for having a heart
disease, whereas wheezing (OR 7.41 [3.26–16.83])
and CRP (OR 1.008 per 10 units [1.003–1.014])
were risk factors for having a lung disease. 

Conclusion: In contrast to history taking,
abnormal lung auscultation does not appear to
contribute considerably to the final diagnosis in
patients presenting with chest symptoms in an
emergency room setting. However, normal lung
auscultation is a valuable predictor for not having
a lung or heart disease, whereas wheezing is a
predictor for having a lung disease and not having
a heart disease.
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Standard diagnostic procedures include his-
tory, physical examination, and technology-based
information (e.g. laboratory tests, imaging studies
etc. …). In an out-patient setting, the predicted
diagnosis after taking the history agreed with the
final diagnosis two months after the initial visit in
82% of cases [1]. In a study by Peterson et al. [2],
the final diagnosis was correctly estimated after 
the history was taken in 76%; whereas the physi-
cal examination led to the final diagnosis in only
12%, and the laboratory investigation in another
11%. The diagnostic value of lung auscultation in
patients with chest symptoms has not been evalu-
ated yet.

The stethoscope was introduced by the French
physician Dr. Laennec [3]. Lung auscultation was
acknowledged by a state of the art review a few
years ago [4]. “Time-consuming” skills such as
chest auscultation should be important filters for
more diagnostic technology [5]. As a result, they
have become the focus of recent attention since the
advent of managed care and its renewed emphasis
on more ambulatory and cost-effective medical
care. 

Under emergency room condition, there is a
weak correlation between airway obstruction
measured by spirometry and auscultation based
estimation of airway obstruction [6]. In approxi-

Summary

The study was
financially sup-
ported by the
AstraZeneca-Grant
of the University
Hospital Basel. 

* Jörg D. Leuppi 
and Thomas Dieterle
contributed equally
to the study and
manuscript.

Background



S W I S S  M E D  W K LY 2 0 0 5 ; 1 3 5 : 5 2 0 – 5 2 4  ·  w w w. s m w. c h 521

mately a third of these admitted patients, an air-
way obstruction was wrongly estimated by lung
auscultation; thus, there is a real need and urge to
perform spirometry. 

There is some evidence that the auscultatory
proficiency is not very good among Internal Med-

icine trainees [7]. We conducted a prospective
study to evaluate the diagnostic value of lung aus-
cultation determining the diagnoses in patients’
admitted to the medical emergency ward with
chest symptoms.

Methods
Study population and study design

Two-hundred and thirty-eight consecutive patients
with chest symptoms presenting to the Medical Emer-
gency Room of the University Hospital Basel were in-
cluded during a six week period. Patients had to be older
than 18 years of age, conscious and able to understand the
study. All patients were interviewed and auscultated by In-
ternal Medicine registrars before having access to relevant
clinical information including laboratory investigations,
chest X-ray, ECG, etc. The Internal Medicine registrars
had to estimate the patient’s final chest diagnosis after hav-
ing read the referral letter from the patient’s own physi-
cian and having taken the patients’ history and, again after
having auscultated the lungs. Thereafter, the patient’s di-
agnostic work-up was based on the physicians’ judgement
including laboratory investigations, chest radiography or
other imaging studies etc ... The estimated diagnoses be-
fore and after lung auscultation were compared with the
final diagnoses based on the hospital-discharge letter to
the General Physician. The investigators who read the
hospital-discharge letter and defined the final diagnoses

were blinded to the estimated diagnoses of the Internal
Medicine registrars.

The cut-off-point of being normal was seen at the
level of <100 pg/ml for the B-type natiuretic peptide
(BNP) [8], and <5 mg for the C-reactive protein (CRP)
[9].

The study was approved by the Ethics Committee of
Basel and the patients had to give a written informed con-
sent.

Data analysis

Statistical analysis was performed with SPSS Version
11.0 for Windows. Differences between subgroups were
assessed using one-way ANOVA. Factors that were signif-
icantly associated with having a heart or lung disease were
identified in univariate logistic regression. To identify
independent predictors for having a heart or lung disease,
factors significantly associated with such a disease in uni-
variate analysis were introduced in a multiple stepwise
logistic regression. A p value <0.05 was considered to be
statistically significant.

Results

Two-hundred-and forty-three consecutive pa-
tients were included in this study. There were 137
male patients (56.4%), and 72 patients (29.6%)
were current smokers. The mean age was 59.2
years (range 18–93), and the mean BMI was 
25.7 kg/m2 (SD5). The Internal Medicine Regis-
trars had a median of 2.5 years of training (range
1–7 years). 

The patients’ final diagnosis based on the
medical records and the discharge letter to the
family practitioners is shown in table 1. There
were 287 diagnoses: one diagnosis was found in
181 patients, 2 diagnoses in 45 patients and more
than 2 diagnoses in 5 patients. Eighteen percent of
the patients suffered from left heart failure, 12.9%
from unexplained chest pain, 10.5% from chest
wall pain, 10.5% from pneumonia. In comparison
to the final diagnoses, the estimated diagnoses
after taking the history and after lung auscultation
are shown in table 2. Forty-one percent of the final
diagnoses were already made after taking the his-
tory, whereas correct diagnoses were made in 40%
of the cases after lung auscultation. Lung auscul-
tation improved the diagnosis in 1% (one patient
with pneumonia and one patient with acute coro-
nary disease) and worsened it in 2.8% (one patient
with acute coronary syndrome and 2 patients with
acute bronchitis/pneumonia). Lung auscultation

Diagnoses %

Number of diagnoses 287 100

Left heart failure 52 18.1

Unexplained chest pain 37 12.9

Chest wall pain 30 10.5

Pneumonia 30 10.5

COPD 26 9.1

Coronary syndrome 22 7.6

Asthma 21 7.3

Smoke intoxication 12 4.2

Palpitation/hyperthyreosis 11 3.8

Pleuritis 10 3.5

Lung embolism 8 2.8

Gastroesophageal reflux 6 2.1

Hyperventilation 5 1.7

Acute bronchitis 5 1.7

Bronchiectasis 4 1.4

Pneumothorax 4 1.4

Cholelithiasis 3 1

Vaso-vagal reaction 2 0.7

187 patients had one diagnosis, 45 patients 2 diagnoses 
and 5 patients more than 2 diagnoses

Table 1

Final diagnoses of patients admitted to the Medical 
Emergency Ward with chest symptoms.
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did not change the diagnosis in 96.4% of the
patients. 

After adjusting for age, sex, smoking and body-
mass-index (BMI), normal lung auscultation (OR
0.12 [95CI% 0.053–0.29]) was an independent
predictor for not having a lung or heart disease.
However, BNP (OR 1.16 per 100 pg/ml [95CI%

1.004–1.35]), wheezing (OR 0.023 [0.002–0.33])
and pCO2 (OR 0.25 [0.10–0.621]) were independ-
ent predictors for having a heart disease, whereas
wheezing (OR 7.41 [3.26–16.83]) and CRP (OR
1.008 per 10 units [1.003–1.014]) were risk factors
for having a lung disease. 

Final diagnosis N Correct diagnosis Correct diagnosis 
after history taking after lung auscultation

Left heart failure 52 38 (73%) 35 (73%)

COPD/Asthma 47 38 (80.8%) 36 (76.6%)

Respiratory infectious diseases 49 22 (44.9%) 24 (49%)

Chest wall pain 30 1 (3.3%) 1 (3.3%)

Coronary syndrome 22 2 (9.1%) 3 (13.6%)

Smoke intoxication 12 12 (100%) 12 (100%)

Disease of the Intestine 9 1 (11.1%) 1 (11.1%)

Lung embolism 8 4 (50%) 4 (50%)

Other 58 1 (1.7%) 1 (1.7%)

Total 287 119 (41.6%) 117 (40.7%)

Respiratory infectious diseases: pneumonia, acute bronchitis, bronchiectasis; Diseases of the Intestine: gastro-oesophagel reflux disease,
cholelithiasis

Table 2

Estimated diagnosis
after history taking 
in comparison with
the final diagnosis.

Discussion

The results of the present study suggest that
under emergency room conditions, Internal Med-
icine Registrars estimate correctly the patient’s
chest disease in 40% of cases after taking the his-
tory. Lung auscultation hardly changes the esti-
mated diagnosis; however, a normal lung ausculta-
tion is a predictor for not having a lung or heart
disease, whereas wheezing in lung auscultation is a
predictor for having a lung disease and also for not
having a heart disease. Further, elevation of B-type
natiuretic peptide (BNP) is an independent risk
factor for having a heart disease. 

After having read the referral letter from the
Family physician and having taken the patients’
history, the Internal Medicine Registrars diag-
nosed correctly in 40% of the cases. The useful-
ness and importance of the patient’s history is not
new. In a study by Hampton et al. [1], tdiagnoses
agreed after taking the history in 66 out of 80 new
out-patients (82.5%). Similar results were demon-
strated by Peterson et al. [2] who found that tak-
ing the history led to the final diagnosis in 76% of
out-patients. In a study with a “cardiological bias”,
56% of the diagnoses were made from the history
[10]. In comparison with these earlier studies, the
correct estimation of the diagnosis after taking the
history was overall lower in our study. However,
there is quite a variation between diagnoses. Thus,
chest diseases such as asthma or COPD were
mainly correctly diagnosed after history taking;
whereas chest wall pain had to be “worked-up”
with further investigations and exclusion of other
diseases. By using standardised patient cases,
physicians seem to ask more than half of the essen-

tial history items; however, they may miss impor-
tant patient information in their initial interactions
with patients [11]. It has been further shown, that
Internal Medicine training is associated with an in-
crease in the perceived value of the medical history
[12]. Our Internal Medicine Registrars had in av-
erage 3 years of training which might explain that
difference. Therefore, we suggest that more time
should be invested to improve the history-taking
skills during clinical training.

To the best of our knowledge, this is the first
study investigating the diagnostic value of lung
auscultation under emergency room conditions.
After lung auscultation, the estimated final diag-
nosis did not change in more than ninety percent
of patients. However, lung auscultation improved
the diagnosis in two patients with pneumonia and
one with coronary heart disease, and worsened it
in two patients witch COPD and three patients
with left heart failure. Overall, in patients with
chest wall pain or coronary heart disease, lung aus-
cultation did not contribute substantially to the
final diagnosis. This might explain, at least in part,
the low overall performance of lung auscultation
in these patients. However, our findings are sup-
ported by former studies in which the diagnosis
was also only improved in less than 12% of the pa-
tients after performing a physical examination [1,
2]. It has been also suggested that chest ausculta-
tion might account for one third of the errors in
physical diagnoses [13]. There is some evidence
that the auscultatory proficiency is not very well
established among Internal Medicine trainees [7].
They seem to recognise less than half of all diag-
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noses directly from patients’ recorded respiratory
events. Teaching of lung auscultation seems to be
performed less often than cardiac auscultation
[14]. Thus, there is a real need to improve the lung
auscultation skills during clinical training. On the
other hand, it really has to be noticed that lung aus-
cultation contributes to final diagnosis in very few
patients.

In our study, normal lung auscultation was an
independent predictor for not having a lung or
heart disease and wheezing in lung auscultation a
clear predictor for having a lung disease and also
for not having a heart disease. The value of lung
auscultation has been quite controversially dis-
cussed in the literature: Based on an earlier French
study [15], auscultatory breath sound intensity cor-
relates quite well with impaired lung function;
however, by using a histamine challenge test, tra-
cheal sound patters seem not to be proportionally
related to lung function measurements [16]. By
looking at “costs of unnecessary tests”, Sandler et
al. [10] found that taking the history was the most
important factor in both diagnosis (56%) and man-
agement (46%) of different diseases; physical ex-
amination, however, was helpful in respiratory dis-
eases, mainly in diagnosing chronic bronchitis and
emphysema, and rather less useful in cardiovas-
cular problems. Publications on evidence based
physical examination have proposed to use deci-
sion trees to improve the diagnostic accuracy [17].
Our study represents the current status in an emer-
gency room setting. Therefore, additional studies
comparing evidence based decision trees with cur-
rent practice would be useful. Physical examina-
tion including lung auscultation might have an im-
portant psychological effect on the patient-physi-
cian-relationship [18]. This issue should also be
further investigated.

Elevation of BNP was an independent risk fac-
tor for having a heart disease, and CRP for having
a lung disease. Several studies have now shown,
that BNP correlates well with left heart failure,
severity of its symptoms and prognosis [8, 19, 20].

BNP seem also to be useful for diagnosis and treat-
ment of congestive heart failure [21]. There is
evidence that BNP is helpful in the differential di-
agnosis of dyspnea [22, 23]: In severe dyspneic
patients with normal left ventricular systolic func-
tion, BNP levels were higher in patients with dias-
tolic heart failure than those with obstructive lung
disease. Therefore, BNP might be very useful in
excluding left heart failure in patients which could
suffer from both left heart failure and COPD. C-
reactive protein has been shown to be an impor-
tant and sensitive marker of infections in many
clinical situations, including COPD exacerba-
tions, although it does not seem to be necessarily
a marker of bacterial infection per se [24]. How-
ever, we do not think that it should be recom-
mended to measure BNP and CRP uncritical in all
patients presenting with chest symptoms; the use
of these biochemical markers should still be based
on the pretest probability. 

In conclusion, medical history taking remains
the cornerstone of diagnosis in patients presenting
with chest symptoms in an emergency room set-
ting. Abnormal lung auscultation does not appear
to contribute considerably to the final diagnosis in
these patients. However, normal lung auscultation
is a valuable predictor for not having lung or heart
disease, whereas wheezing is a predictor for hav-
ing a lung disease and not having a heart disease.
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