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Respiratory tract infections (RTIs) are the most
frequent cause for patients to contact family

practitioners (FPs) in Germany and generate consid-
erable economic costs (e.g., antibiotic prescriptions,

work absences, etc.).1 Nevertheless, knowledge about
FPs’ cognitive processes (especially with regard to
decision making) with patients suffering from symp-
toms of RTIs is limited and is mainly focused on the
differential diagnoses between upper and lower RTIs
and between bronchitis and pneumonia.2 Overpre-
scribing of antibiotics has been the central issue of
numerous studies concerning FPs’ therapy of RTIs.
It was recognized that treatment decisions were
influenced by the patients’ and FPs’ characteristics;
however, the main factor is the diagnosis.3 For exam-
ple, antibiotic prescription rates tended to be higher
for sinusitis and tonsillitis and lower for acute upper
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respiratory tract infections (URTIs/common cold).4�6

It is therefore necessary to understand which factors
influence FPs’ decisions about diagnoses, which in
turn result in predictable therapy choices.

FPs’ diagnostic strategies have already been
investigated using chart reviews, questionnaires, or
written case simulations (vignettes).7�11 All these
approaches gathered data indirectly, resulting in
some specific disadvantages. Questionnaires (e.g.,
asking FPs about their procedures in hypothetical
situations) and vignettes have been criticized as
reflecting knowledge (and attitudes) rather than per-
formance, whereas chart reviews tend to under-
estimate real performance (particularly because of
documentation deficits).12;13 In some studies, FPs
were requested to fill out a documentation sheet
about patients’ characteristics and symptoms by
themselves.9;14;15 As in chart review studies, this
design is prone to documentation deficits. Further-
more, by using vignettes, decision making can only
be examined based on a preselection of analyzable
items (predictors) regarded as relevant by the inves-
tigator. This implies the risk of ignoring relevant
predictors that play a decisive role in real patient
contacts. Alternatively, it is possible that predictors
have been chosen that were not relevant under real
conditions.

Therefore, our objective was to explore FPs’ diag-
nostic strategies in patients suffering from symp-
toms of RTIs through the direct observation of real
consultations. This concept has been borrowed
from social and cultural anthropology, where it has
been developed since the late 1950s: starting from
an unstructured (qualitative) approach claiming to
allow open, unbiased data collection, a more sys-
tematic, structured method using checklists (quanti-
tative approach) has been developed over time,
particularly in nursing research.16�18 Because direct
observation is logistically difficult to accomplish,
the method is infrequently used in primary care
research but provides interesting insights into real
practice.12In our study with the data produced by
the direct observation method, we analyze the influ-
ence of presenting complaints and symptoms on
physical examination techniques, as well as the
dependency of diagnoses on complaints, symptoms,
and physical examination techniques and findings.
We use multiple logistic regression to model these
dependencies. In constructing these models, we use
different models to represent the different theories of
what it is that physicians do: make use of all avail-
able information or use a more integrative diagnostic

approach19 with reduced predictors or simple
heuristics.20;21

METHODS

A structured observational study was performed
in family practitioners’ practices in a medium-sized
city in Lower-Saxony and the rural areas of North
Rhine-Westphalia (Germany). Of 62 FPs asked, 30
participated in this study. The FPs were informed
that consultations with patients showing symptoms
of RTIs would be documented using the direct
observation method. To avoid biasing FPs’ behavior,
no specific hypotheses were shared with the partici-
pants. FPs were visited for 1 day by SF (medical
student at time of observation). Because German
patients regularly contact their FPs with symptoms
of RTIs without an appointment, 1-day visits proved
to be sufficient for acquiring a representative num-
ber of patients. All patients (older than 14 years of
age) with symptoms consistent with RTIs were
included. All patients were informed that a medical
student would participate in the consultation.

A checklist was developed to record information
on the FP-patient interaction in patients with sus-
pected RTI (for details, see Fischer22). Items were
based on history taking and physical examination
protocols, and the checklist was evaluated and
adapted in a pilot study. Data collection focused on
patient complaints, physical examination findings,
further diagnostic procedures, and diagnoses. Physi-
cal examination findings were coded according to
the level of precision obtained: if the FP indicated
that ‘‘something was wrong’’ without giving a pre-
cise description, ‘‘abnormal finding’’ was marked
(lower level of precision). If more information was
provided during or immediately after the consulta-
tion, this description (i.e., ‘‘coated tonsils’’) was
then added (higher level of precision). Data were
mostly acquired through silently observing and lis-
tening to the consultation. If necessary, FPs were
asked to verbalize results of the physical examina-
tion immediately after the consultation. The student
did neither intervene with nor actively participate
in history taking or the examination; thus, only the
resulting findings could be recorded but not the pre-
cise process or order of information gathering.

Respiratory tract infections were classified accord-
ing to the International Classification for Primary Care
(ICPC):23 upper respiratory tract infection (URTI)/
common cold (R74), sinusitis (R75), tonsillitis (R76),
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laryngitis (R77), and bronchitis (R78). Because
exacerbations of chronic lung diseases are not
defined in the ICPC, we constructed a dummy vari-
able (including R91, R95, and R96). Multiple diag-
noses were accepted. All diagnoses were recorded
as stated by the FPs directly after the consultations.

Multiple logistic regression models were used
to check to what extent the decision to perform
physical examinations (backward elimination with
P < 0:05 for exclusion) depended on patients’ com-
plaints. Degree of effect of a sign or symptom upon
an examination or of a sign, symptom, or finding
upon a diagnosis was reported as an odds ratio
(OR) with a 95% confidence interval (CI). To ana-
lyze the process of decision making (in the 4 most
common diagnoses: URTI/common cold, bronchi-
tis, sinusitis, tonsillitis), we used different logistic
regression models. First, we calculated saturated
(full) models with the most frequent complaints
(see Table 1), abnormal findings in the physical
examinations (see Table 2), age, smoking status,
and duration of symptoms. Second, we performed
backward analyses (P < 0:05 for exclusion) to repre-
sent a more integrative diagnostic approach. Third,
we wanted to analyze if there were specific patterns
or simple heuristics explaining the diagnoses.
Therefore, 1-predictor analyses were performed to
identify relevant independent predictors (inclu-
sion criterion: Wald chi-square, P < 0:05). On the
basis of these significant predictors, we calculated
conjunction patterns (AND-combination of all sig-
nificant predictors [e.g., bronchitis diagnosed if
there were rales AND wheezing AND fatigue AND
sputum AND no smoking]), disjunction patterns
(OR-combination of all significant predictors [e.g.,
bronchitis diagnosed if there were rales OR wheez-
ing OR fatigue OR sputum OR no smoking]), and
several ‘‘k of n’’ patterns (becoming ‘‘1’’ if k of n
predictors were 1; e.g., bronchitis diagnosis if at
least 2 [or 3] of the 5 signs mentioned above were
present). Thereafter, these pattern dummy vari-
ables were entered into logistic regression models.
To compare the overall performance of these
models, we calculated the area under the models’
receiver operating characteristic curve (AUC).24 To
avoid bias in the classification accuracy for any one
model, we selected the cutoff score that maximized
classification accuracy for each model to identify
optimal sensitivity and specificity. In addition, we
calculated R2statistics, although the explanatory
power of this parameter in logistic regression mod-
els is still under debate.25 To see if the different
number of included patients per FP influenced the

results, we repeated the analysis with a reduced
data set based on the first 5 patients seen on the
day in each practice (n= 150 patients).

SAS software (Version 8.2) was used to analyze
the data.26 Because SAS is not able to calculate con-
fidence intervals for AUC, we used a specific SAS
macro.27

RESULTS

Doctors and Patients

The FPs’ median age was 48 years, their median
experience in family practice was 12 years, and 17%
of the FPs were women. A total of 273 patients (51%
women) were included (representing 21.4% of all
patients visiting their FP during the period of obser-
vation). The median number of included patients
with symptoms of RTI was 9 per FP (mean 9.1;
range, 5–17). Patients’ median age was 37 years
(mean 42.4; range, 14–88). The median duration of
patients’ complaints before consultation was 5 days.
The most commonly reported complaints or symp-
toms are shown in Table 1. The median number of
symptoms described was 4 per patient.

History Taking

Patients provided most information on their own.
FPs’ questions focused on just a few topics. The
temperature was ascertained in only 68% of the 69
patients reporting fever. The method of measure-
ment (oral, rectal, tympanic) was not ascertained. In
total, 181 (84%) of the 215 patients reporting cough
were asked if their cough was productive, but only
49 (23%) were queried about a circadian rhythm. Of

Table 1 Most Common Reported Complaints
(Multiple Answers Possible)

Symptoms n (% of 273 Patients)

Cough 215 (78.8)
Sneezing/nasal congestion 135 (49.5)
Sore throat 95 (34.8)
Headache 73 (26.7)
Fever 69 (25.3)
Fatigue 58 (21.2)
Hoarseness 43 (15.8)
Myalgia 36 (13.2)
Earache 35 (12.8)
Facial pain 24 (8.8)
Other 118 (56.0)
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those reporting a productive cough (n= 102), 73%
were asked about the color of the sputum.

Physical Examination

Almost all patients were physically examined
(271 of 273). The most frequent examination techni-
ques were lung auscultation (often performed with-
out undressing the patient) and inspection of the
mouth and throat (Table 2). Most techniques lasted
only a few seconds. Because physical examinations
in family practice tend to be symptom oriented, we
analyzed the relationship between symptoms and
physical examination. A strong association between
common symptoms and physical examination pro-
cedures was found (e.g., earache–otoscopy) (Table
3). In each of the multiple logistic regressions, the
physical examination dependent variable was not
affected by factors such as age, smoking habits, or
the duration of symptoms.

Further Diagnostic Procedures

Additional diagnostic procedures were per-
formed with some patients (n= 32; 11.7%), most fre-
quently complete blood counts (18 patients). In 9

patients, pulmonary function was tested; 7 patients
were referred to specialists (otorhinolaryngology,
pulmonology, radiology), and 4 x-rays were ordered
(2 of the chest, 2 of the paranasal sinuses). No cul-
tures were initiated.

Diagnoses

For 230 (84.2%) patients, the physician assigned
just 1 diagnosis. The most common diagnoses were
URTI/common cold, bronchitis, tonsillitis, and
sinusitis (Table 4), and 87.9% patients were labeled
with at least 1 of these diagnoses.

Diagnostic Process

Logistic regression analyses (with backward
elimination) clearly confirmed that diagnoses were

Table 2 Frequency of Performed Physical
Examinations and Abnormal Results

Physical Examinations n (% of 273 Patients)

Lung auscultation 223 (81.7)
Rhonchi 34 (12.5)
Rales 73 (26.7)

Inspection of mouth and
throat

206 (75.5)

Red/inflammatory throat 180 (65.9)
Tonsils inflamed and/or
coated

186 (68.1)

Paranasal sinus palpation 83 (30.4)
Tenderness 44 (16.1)

Otoscopy 73 (26.7)
Inflammatory auditory
canal

6 (2.2)

Inflammatory tympanic
membrane

16 (5.9)

Cervical lymph node
palpation

68 (24.9)

Lymphadenopathy 44 (16.1)
Lung percussion 37 (13.6)

Abnormal findings 1 (0.4)
Vocal fremitus 10 (3.7)

Abnormal findings 0

Table 3 Relations between Complaints and Ele-
ments of the Physical Examination

Physical Examination
and Associated
Complaints

Odds
Ratio

95%
Confidence

Interval

Inspection of mouth
and throat
Sore throat 11.69 4.39–31.12
Fever 3.60 1.40–9.30
Headache 3.34 1.35–8.27
Sneezing/nasal congestion 2.36 1.22–4.58

Lung auscultation
Cough 49.90 20.88–119.26
Fever 3.92 1.44–10.67
Sore throat 0.28a 0.14–0.54
Facial pain 0.25 0.10–0.64

Otoscopy
Earache 182.07 23.30–999.99
Sneezing/nasal congestion 1.98 1.15–3.42
Fever 1.86 1.01–3.43

Paranasal sinus palpation
Facial pain 60.54 7.88–465.42
Earache 2.58 1.13–5.87
Sneezing/nasal congestion 2.48 1.36–4.53

Cervical lymph node palpation
Pain at neck 10.42 2.50–43.39
Earache 3.08 1.41–6.74
Fever 2.38 1.24–4.57
Fatigue 0.43 0.19–0.96

Lung percussion
Cough 5.48 1.28–23.48

a. An odds ratio lower than 1.0 means that the physicians are less
likely to perform the examination, given the complaint. For example,
sore throat is an obstacle to lung auscultation. For included variables,
see Methods section.
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associated with certain symptoms and complaints
as well as certain results of physical examination
(Table 5). The patients’ age had no influence on the
diagnoses. Smoking reduced the probability of the
diagnosis of bronchitis.

In addition to the backward models, we calcu-
lated logistic regression models based on combina-
tions of those predictors previously identified as
significant in 1-dimensional analyses (see Methods
section and Table 5). It was not possible to construct
reliable regression models based on conjunction pat-
terns (AND-combinations) of all significant predic-
tors because a complete set of signs and symptoms
was recorded in less than 5% of the patients. Dis-
junction patterns (OR-combinations) of all signifi-
cant predictors showed weak model performance
because of the low calculated specificity in all 4
examined diagnoses. The best-fitting reduced mod-
els consisted of only a few predictors (k of n pat-
terns; see Methods); for example, in the diagnosis of
bronchitis, the most powerful model was cough in
combination with any abnormal result in lung aus-
cultation (rhonchi or rales). We could not demon-
strate a significant difference in the prediction
between saturated (full) and best-fitting (k of n pat-
terns) models in the diagnoses of bronchitis, sinusitis,
and tonsillitis (P < 0:05) (see Table 6). For the diagno-
sis of URTI/common cold, the saturated (full) model
predicted results with significantly more accuracy.

The analysis based on the reduced data set
(n= 150; according to the first 5 patients seen per
FP) showed no statistically significant differences
when compared with the results of the full data set
(data not shown).

DISCUSSION

Our study showed a strong association between
patients’ complaints and FPs’ choice of physical
examination procedures. Diagnoses were associated
with both typical patient complaints and findings

Table 4 Frequency of Diagnoses

Diagnoses
Number of Patients
(% of 273 Patients)

URTI/common cold 117 (42.9)
Bronchitis 70 (25.6)
Sinusitis 33 (12.1)
Tonsillitis 30 (11.0)
Acute exacerbation of

chronic lung diseases
24 (8.8)

Otitis media 17 (6.3)
Laryngitis 12 (4.4)
Other 16 (5.9)

Multiple diagnoses were possible. In total, 319 diagnoses were given.
URTI, upper respiratory tract infection.

Table 5 Diagnostic Predictors of the 4 Most Com-
mon Diagnoses

Patient Complaints and
Physical Examination
Results Associated with
the Following

Odds
Ratio

95%
Confidence

Interval

URTI/common cold
Sneezing/nasal
congestion

3.35 1.95–5.77

Cough 2.94 1.33–6.50
Earache 2.92 1.29–6.59
Hoarseness 2.63 1.27–5.45
Rales 0.03a 0.01–0.10
Paranasal sinus
tenderness

0.11 0.04–0.28

Wheezing 0.14 0.05–0.47
Sputum 0.33 0.18–0.61
Facial pain 0.34 0.12–0.94

Bronchitis
Rales 12.01 5.25–27.50
Wheezing 5.69 2.12–15.27
Fatigue 3.53 1.53–8.17
Sputum 2.74 1.22–6.18
Current smoking 0.28 0.10–0.76

Tonsillitis
Sore throat 44.53 5.63–352.03
Abnormal findings
in mouth and
throat inspection

13.32 1.74–102.07

Abnormal findings
in cervical lymph
node palpation

4.9 1.8–13.36

Sneezing/nasal
congestion

0.06 0.02–0.26

Cough 0.13 0.04–0.39
Sinusitis

Paranasal sinus
tenderness

163.98 34.16–787.18

Facial pain 20.03 6.39–62.82
Headache 4.12 1.56–10.85
Cough 0.35 0.12–0.96

For included variables, see Methods section. URTI, upper respiratory
tract infection.
a. An odds ratio lower than 1.0 means, for example, that rales were an
obstacle to the diagnosis of URTI.
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on physical examinations. FPs tended to make their
diagnosis based on a few patient symptoms and a
limited physical examination: there were no signifi-
cant statistical differences between ‘‘simple heuristic’’
models based on few cues and saturated regression
models in the prediction of bronchitis, sinusitis, or
tonsillitis. The full model, however, better explained
URTI/common cold.

Observation Method

In this report, we demonstrate that an observation-
based study is a useful approach for gaining insights
on primary care patient contacts and the process of
FPs decision making. As with indirect methods (such
as chart reviews, vignettes, etc.), observation-based
studies can reveal quantitative data (e.g., frequencies
of symptoms and diagnoses). However, observation-
based studies can also provide more detailed infor-
mation on FP-patient interaction. Further research is
needed to confirm these results, especially to com-
pare observation-based results with indirectly gath-
ered information. This investigation was planned as
a nonparticipating observation, and the observer
usually could maintain this role. It was possibly
helpful that the observer was a medical student, as
the FPs probably did not feel their performance was
being assessed. In 1994, Pretzlik suggested the impos-
sibility of planning the exact extent of the observer’s
involvement.17 In some situations, FPs tried to
involve the observer—for example, by demonstrating
diagnostic findings. However, our observer spent
most of the time silently recording information with a
very limited proportion of time spent in discussions
with the FP. According to Gold,16 this amounts to
nonparticipation.

One possible disadvantage of such a study metho-
dology is the ‘‘observer effect’’ (or Hawthorne
effect).28 It seemed, however, that even major dis-
tractions are quickly forgotten by both doctor and
patient.29 Nevertheless, we cannot exclude the pos-
sibility that an FP’s behavior (e.g., the high rate of
performed physical examinations) was partly due to
an ‘‘observer effect.’’

History Taking

Most patients with the symptom of cough were
asked about the productivity and the character of
sputum. Because productive cough (sputum) is
associated with the diagnosis of bronchitis (OR =
2.74), this is possibly an effort to distinguish
patients with this ‘‘complication’’ from those with
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the diagnosis of URTI. Overall, FPs rarely asked for
a detailed description of symptoms.

Physical Examination

Regression analysis confirmed that the physical
examination procedures performed by the FPs
depend on the patients’ initial complaints. Although
scientific evidence for the utility of most of these
physical examination procedures is weak, FPs may
have expected to improve patient satisfaction with
consultations when physical examinations were per-
formed.30Furthermore, this practice may represent
an effort to identify reliable ‘‘red flags.’’31In this con-
text, most studies describing physical examination
in RTIs focused on discriminating uncomplicated
(mostly viral) RTIs from bacterial sinusitis, otitis
media, or tonsillitis.32�36 However, the diagnostic
value of physical findings is uncertain (e.g., parana-
sal sinus tenderness increases the likelihood of acute
sinusitis) but has been shown to have low sensitivity
and specificity for the diagnosis.34 Therefore, a com-
bination of abnormal findings and symptoms (scores)
has often been recommended to increase diagnostic
accuracy.32 However, in this study, FPs apparently
did not aim at collecting all information required
by ‘‘sore throat’’ scores.37;38 In only 1 of 30 patients
subsequently given the diagnosis of tonsillitis was
all the sore throat score information collected by
the FPs (examination of cervical lymph nodes, throat
inspection, history of fever, and cough).38 This may
result in overdiagnosing ‘‘tonsillitis’’ if FPs use
this term as a synonym for bacterial tonsillitis or
strep throat, which has been shown to result in high
rates of antibiotic prescriptions in this study39 and
elsewhere.9;40;41

In addition to the quantitative results of just count-
ing the examination techniques performed, watching
the performance provided some additional informa-
tion about the ‘‘quality’’ of these techniques to the
observer. This ‘‘qualitative’’ information is an advan-
tage of the direct observation method. For example,
lung auscultation was frequently done without
completely undressing the patient and lasted only a
few breaths. Consequently, the observer had the
impression that this procedure represented a symbolic
activity. This subjective observer impression was con-
sistent with the regression analyses showing that, for
example, bronchitis was diagnosed if lung ausculta-
tion revealed abnormality, irrespective of the classifi-
cation of the diagnostic findings (rhonchi or rales).
Furthermore, in patients with sore throat combined
with no sneezing/nasal congestion, the diagnosis of

tonsillitis was made, irrespective of the result of the
throat inspection.

Diagnoses

The proportion of diagnoses is comparable to pre-
vious studies involving German FPs (obtained from
questionnaires).9A higher frequency for tonsillitis
(24% v. 11% in our study) was shown in a recent
Swedish FP study, which could have been due to
extensive testing according to their guidelines and
to the inclusion of children.7 The latter might be
responsible for the high rate of otitis media in other
studies of Nordic countries, too.42 In contrast to diag-
noses made by American family physicians, age was
not a contributory factor.36 Smoking habits had an
influence only on the diagnosis of bronchitis (OR =
0.28). In smokers, coughing was apparently consid-
ered ‘‘normal.’’

Decision Making Regarding Diagnoses

FPs’ diagnostic decision-making processes have
been described by several theoretical concepts—
for example, by simple heuristics (or fast and
frugal models), prototype models, script models (or
‘‘mindlines’’), pattern recognition, or even rules of
thumb.19;20;21;43All of these studies showed FPs’
efforts to simplify and accelerate the decision-
making process. This corresponds to our observa-
tions: short phases of history taking to ascertain the
patient’s leading symptoms (resulting in a median
of only 4 symptoms per patient), rare efforts to ask
for detailed descriptions, followed by symptom-
oriented (and sometimes even symbolic) physical
examinations. However, because we did not use
‘‘think-aloud’’ protocols or (structured) interviews
with the FPs, to avoid interfering with the normal
consultation process, our observations alone could
not identify the theoretical concepts with which
FPs’ decisions most closely corresponded.44

Statistical analyses gave further evidence for a
‘‘simplified’’ process. Because there were only a few
patients in the sample for whom all of the relevant
predictors were identified, using history taking and
physical examination, we expected that logistic
regression models containing all relevant predictors
(saturated model) would be significantly overfit-
ted.45By the same token, models based on fewer pre-
dictors could be expected to include more cases and
hence be more robust and yet explain a smaller pro-
portion of the cases.24;25;27 We could not demonstrate
a relevant difference in model prediction between
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saturated (based on up to 14 predictors) or ‘‘best
identified’’ reduced models (with 2–4 predictors) in
the diagnoses of bronchitis, sinusitis, and tonsillitis
(see Table 6); only the diagnosis of URTI/common
cold was better predicted by a saturated mod-
el.24;25;27 Thus, the cues included in the reduced
models corresponded well with ‘‘simple heuristics.’’
For example, the ‘‘rule’’ to explain the diagnosis of
bronchitis (which might be simplified as follows: if
a patient describes the symptom of coughing, per-
form a lung auscultation, and if there is anything
conspicuous, call it bronchitis) can be interpreted as
a fast and frugal classification tree using binary
features.21 The combination of sore throat and no
sneezing for the diagnosis of tonsillitis may be
another simple heuristic, representing probably an
effort to distinguish between a localized infection
(here possibly a streptococcal tonsillitis) and a more
systemic disease (probably viral caused by URTI/
common cold if sneezing is present). The absence of
a simple heuristic for URTI/common cold might
demonstrate that the diagnosis of URTI/common
cold was made by exclusion, probably if no other
simple heuristic applies.

Limitations of the Study

Despite a relatively high participation rate (half of
all invited FPs in this noncommercial study), we can-
not exclude selection effects of the participants. An
observer (Hawthorne) effect due to the presence of a
student in the consulting room cannot be excluded.
Furthermore, the statistical analysis based on all 273
patients (representing independent entries in the
logistic model) is a simplification, which neglects the
variation in patient number per FP. However, per-
forming logistic regression analyses based on clus-
tered data (grouped by individual FPs) did not result
in significant models because of the low case number
per FP (data not shown). Results of an analysis of a
data set reduced to 5 patients per FP yielded results
very similar to those of the full sample.

Conclusions

Methodologically, this study has shown that direct
observation is a feasible method to obtain insights into
FPs’ diagnostic processes, yielding both quantitative
data and additional qualitative information about the
FP’s way of working. Concerning content, FPs’ diagnos-
tic decision-making processes in patients with respira-
tory tract infections were predominantly based on
simple cues in line with a concept of simple heuristics.

As prescription of antibiotics in RTIs strongly
depends on the diagnostic decision, these simple
heuristics should be considered in efforts to modify
FPs’ prescribing behavior.
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