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with respiratory tract infection symptoms
Gitte Bruun Lauridsen*1, Mette Sejr Sørensen*1, Malene Plejdrup Hansen2, 3, Jette Østergaard Rathe3 & Dorte Ejg Jarbøl4

Abstract
INTRODUCTION: Antibiotic resistance is a growing threat to

public health, and antibiotic prescribing increases. About
90% of antibiotics are prescribed in general practice, mostly
for acute respiratory tract infections. It is well known that
patient expectations and general practitioners’ misinter
pretation of patients’ expectations are associated with anti
biotic overuse. The aim of this study was to explore Danish
patients’ expectations when consulting a general prac
titioner with symptoms of acute respiratory tract infection,
and to determine predictors for these expectations.
METHODS: A questionnaire survey was conducted in Danish
primary care during 2014. Patients aged ≥ 18 years were
asked about their expectations to the consultation when
consulting with symptoms of acute respiratory tract infec
tions. Associations between socio-demographic characteris
tics, self-reported antibiotic prescription and patients’ ex
pectations were also explored.
RESULTS: A total of 567 patients with symptoms of acute
respiratory tract infections were recorded as interested in
receiving a questionnaire, 361 of whom responded. The
majority expected an examination (94.6%) and an explan
ation (85.9%). About one third expected antibiotic treat
ment (32.3%). Patients who expected an antibiotic were
more than eight times more likely to be prescribed one
than were patients not expecting an antibiotic (odds ratio =
8.6 (95% confidence interval: 4.63-16.03); p < 0.001).
CONCLUSIONS: Most Danish patients expected an examin
ation and/or an explanation of their symptoms when con
sulting with their general practitioner.
funding: The study was, in part, funded by The Council for
Quality Assurance in Primary Care in both The Region of
Southern Denmark and Region Zealand. Malene Plejdrup
Hansen received a postdoctoral scholarship in general prac
tice and family medicine from The Novo Nordic Foundation.
The sponsors have not been involved in the design or the
development of the study.
TRIAL REGISTRATION: This study was registered with the
Danish Data Protection Agency (R. no. 2013-41-2582).

Antibiotic resistance is a growing threat to public health
worldwide [1]. The rising problem of antibiotic resist
ance is due mainly to high antibiotic prescribing rates
[2]. Overall, 90% of antibiotics are prescribed in general

practice [3], and most of these prescriptions are for
acute respiratory tract infections (RTIs) [4]. However,
most RTIs are self-limiting and often of viral origin, and
antibiotics will therefore have limited or even no effect
[5]. Furthermore, the risk of serious complications like
mastoiditis or quinsy is very low in developed countries,
even without antibiotic treatment [6].
Prescribing rates in Northern Europe, including
Denmark, are relatively low, and often narrow-spectrum
penicillin is prescribed [7]. However, the total antibiotic
use in Denmark has risen during the past decade and the
rise has predominantly been observed for broad-spec
trum antibiotics [3].
Various factors have been associated with high pre
scribing rates in general practice, such as difficulties in
differentiating between viral and bacterial origin [8],
doctor characteristics [9] as well as the patients’ expec
tations and the doctors’ perception of patient expecta
tions [10-12]. Patient expectations of a consultation are
continually being explored, and studies have demon
strated a varying demand for antibiotic treatment [10,
12, 13]. International studies demonstrate that patients
are seeking reassurance and symptom relief [14] and
that patient satisfaction is associated with receiving
proper information [10, 12]. This indicates a need for
better communication and understanding between the
general practitioner (GP) and his or her patients.
The aim of this study was to explore Danish pa
tients’ expectations when consulting their GP with
symptoms of RTI and to determine predictors for these
expectations in order to optimise antibiotic prescribing
in general practice.
METHODS
Study design
During a four-week-period in January to March 2014, a
questionnaire survey was conducted in Danish primary
care in the Region of Southern Denmark and Region Zea
land. This survey was part of an audit of consultations
dealing with patients with RTI symptoms. All GPs in the
two regions were invited to participate in the study.
The GPs had received written information about the
project and were asked to ensure that patients received
thorough information about the survey and gave their
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FigurE 1
Flow diagram of the study
population in the audit of
respiratory tract infection
(RTI).
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TablE 1
Patient characteristics (N = 361).

General practitioners registering
electronically (n = 77)

Study
population, n (%)a
Sex

Patients with symptoms
of RTI (n = 1,049)

Female

236 (65.6)

Male

124 (34.4)

Age, yrs
18-30
Patients who agreed to participate
in the study (n = 567)
Non-responders (n = 206)
Study population (n = 361)

48 (13.3)

31-45

87 (24.2)

46-60

121 (33.6)

> 60

104 (28.9)

Level of education, yrs
< 10

60 (16.9)

10-12

83 (23.3)

> 12

213 (59.8)

Labour market affiliationb

verbal consent to receive a questionnaire before they
were enrolled. Patients aged ≥ 18 years consulting their
GP with RTI symptoms were informed and asked to par
ticipate in the project. Patients who accepted the invita
tion were sent a questionnaire within a week from their
consultation, and a reminder was sent after one month
to all non-responders.
In accordance with Danish legislation, no ethical ap
proval was needed for this study. The project was ap
proved by the Danish Data Protection Agency (R. no.
2013-41-2582).
Questionnaire and outcomes
A questionnaire was developed to explore Danish pa
tients’ expectations of the management of RTI symp
toms and to clarify their knowledge and beliefs about
RTIs and antibiotic treatment. Results concerning Danish
patients’ knowledge and beliefs will be published separ
ately. The items of the questionnaire were based on a
review of relevant literature as well as on clinical empir
ical knowledge [10, 14].
To explore their expectations to the consultation,
patients were asked the following three questions:
1) “I primarily saw my GP because I wanted an
explanation of my symptoms”
2) “I primarily saw my GP because I wanted to
be examined”
3) “I primarily saw my GP because I wanted to
be treated with antibiotics”.
Patients were asked to rate their agreement with the
questions on a five-point Likert scale, ranging from 1
(= totally agree) through 3 (= neither agree nor disagree)
to 5 (= totally disagree). The respondents were allowed
to choose more than one of the expectations.
In addition, we gathered sociodemographic infor

Within labour market

248 (69.5)

Out of labour market

109 (30.5)

Educated/working in healthcare
Yes

71 (20.2)

No

281 (79.8)

Educated/working in agriculture
Yes

15 (4.3)

No

334 (95.7)

Antibiotic prescription (self-reported)
Yes

201 (55.7)

No

160 (44.3)

a) Total numbers for each group may not add to full sample due to miss
ing values.
b) Within: students, self-employed or salaried employee, on leave or
sick-leave; out of: receiving early retirement pension or old age pension
and unemployed or receiving disability pension.

mation (age, sex, educational level, labour market affili
ation, educated/working in healthcare or agriculture)
and patients were asked if they were prescribed an anti
biotic (self-reported antibiotic prescription).
The development of the questionnaire followed
standardised and widely recognised procedures, includ
ing qualitative pilot testing [15]. Preceding the pilot test
ing, a discussion and content validation was conducted
in an academic setting counting GPs, a clinical pharma
cologist and a clinical microbiologist. The questionnaire
was pilot tested through observational responses to en
sure comprehensibility, relevance, acceptability and
feasibility. This triggered some minor adjustments.
Proofreading was conducted on 5% of data with the
finding of zero errors.
Statistical analysis
The five-point Likert Scale used for the assessment of
patient expectations for the consultation was categor
ised into “Yes” (totally agree and agree), “Don’t know”
(neither agree nor disagree) and “No” (disagree and to
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tally disagree). For regression analysis, we dichotomised
the answers into “Yes” (totally agree and agree) and
“No” (neither agree nor disagree, disagree and totally
disagree). Age was categorised as follows: 18-30, 31-45,
46-60 and > 60 years. Labour market affiliation was
defined as “Within labour market” (students, self-em
ployed or salaried employee, on leave or sick-leave and
other), and as “Out of labour market” (receiving early
retirement pension or old age pension and unemployed
or receiving disability pension). Missing values were ex
cluded from the data. No more than 20 (5.5%) missing
values were deducted from any single variable.
Patient expectations to each of the three outcomes
were reported as numbers and percentages with a 95%
confidence interval (CI), based on the binominal distri
bution. Multiple logistic regression was used to analyse
associations between socio-demographic characteristics,
self-reported antibiotic prescription and patient expec
tations to each of the three outcomes. We adjusted for
possible confounders (gender, age and labour market af
filiation).
STATA statistical software 13.1 (StataCorp, College
Station TX, USA) was used to perform the statistical
analyses.

Associations between patient characteristics,
antibiotic prescriptions and patient expectations
Odds ratios (OR) for the associations between patient
expectations, patient characteristics and antibiotic pre
scriptions are shown in Table 3.
We found that patients aged 46-60 years had signi
ficantly lower odds of expecting an antibiotic treatment
compared with the group aged 18-30 years (OR = 0.3
(95% CI: 0.16-0.74); p = 0.006). Patients who were pre
scribed an antibiotic had lower odds of expecting an
explanation than individuals who were not prescribed
antibiotics (OR = 0.3 (95% CI: 0.17-0.69); p = 0.003).
Furthermore, antibiotic prescribing was positively asso
ciated with expecting an antibiotic treatment (OR = 8.6
(95% CI: 4.63-16.03); p < 0.001) (Table 3).

Trial registration: This study was registered with the
Danish Data Protection Agency (R. no. 2013-41-2582).

Strengths and limitations
To our knowledge, this is the first study to explore Dan
ish patient expectations for consultation regarding RTI
symptoms. However, some limitations need to be kept
in mind when interpreting the study results.
The GPs participated on a voluntary basis in the au
dit and those who participated may have been more in
terested in quality development than other GPs in
Denmark [16]. Strandberg et al have previously shown
that GPs who participate in an audit on RTI treatment
differ from the onset from GP non-participants with re
spect to their prescribing patterns [17]. This may affect
their patients’ expectations, since they may already be
aware of the limited effect of antibiotic treatment on
most RTIs. Consequently, the expectations of an exam
ination and/or an explanation could have been overesti
mated, whereas the expectations for antibiotic treat
ment could have been underestimated.
Only about half of the potential participants were
registered as being interested in participating in this sur
vey (567/1,049). Lack of time for enrolment during GP
consultations, GPs simply forgetting to inform patients
about the survey or GPs judging that the patient should
not take part in this survey might be some of the explan
ations for this finding. This limitation might have been
overcome if the research team had approached patients
with RTI symptoms directly. However, a relatively large
response rate of 64% was obtained among those asked
to participate (361/567).

Results
A total of 1,049 patients were recorded with RTI symp
toms during the study period. About half of the potential
participants (n = 567) were registered as interested in
receiving a questionnaire, 361 of whom responded
(Figure 1).
The sociodemographic characteristics of the study
population are listed in Table 1.
Main findings
The majority of Danish patients consulting the GP with
symptoms of an RTI primarily expected an examination
(94.6%) as well as an explanation of their symptoms
(85.9%). About 32% of the patients expected antibiotic
treatment (Table 2).
Sociodemographic characteristics and
treatment with antibiotics
Table 2 also illustrates socio-demographic characteristics
and self-reported antibiotic prescription in relation to
patient expectations. We observed no major differences
between female and male patients with regard to ex
pecting an explanation (83.9% versus 89.3%) or an ex
amination (94.8% versus 94.2%). However, more female
patients expected an antibiotic treatment for their RTI
symptoms (35.4% versus 26.5%).

Discussion
Summary of main findings
We found that the majority of Danish patients expected
an examination and an explanation when consulting the
GP with RTI symptoms. Furthermore, about one third
expected an antibiotic treatment. Importantly, patients
who expected an antibiotic were more than eight times
more likely to be prescribed one.
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TablE 2
Danish patient expecta
tions for a consultation on
acute respiratory tract
infectiona,b.

Explanation

Examination

Antibiotic treatment

Patient characteristic

n

% (95% CI)

n

n

% (95% CI)

All

298

85.9 (81.78-89.18)

331

94.6 (91.63-96.52)

110

32.3 (27.49-37.43)

Female

188

83.9 (78.48-88.21)

217

94.8 (90.97-97.01)

79

35.4 (29.38-41.97)

Male

109

89.3 (82.39-93.76)

113

94.2 (88.15-97.22)

31

26.5 (19.20-35.35)

18-30

38

80.9 (66.51-89.98)

43

89.6 (76.69-95.74)

21

43.8 (30.09-58.42)

31-45

70

80.5 (70.57-87.61)

81

94.2 (86.57-97.60)

31

36.5 (26.78-47.40)

46-60

99

83.9 (76.00-89.56)

112

95.7 (90.02-98.23)

26

22.6 (15.79-31.28)

> 60

90

95.7 (89.03-98.42)

94

95.9 (89.46-98.49)

32

34.8 (25.62-45.23)

< 10

52

96.3 (85.81-99.11)

58

100.0 (-)

16

29.1 (18.37-42.79)

10-12

69

86.3 (76.60-92.32)

76

93.8 (85.78-97.46)

29

38.2 (27.76-49.77)

> 12

174

83.3 (77.51-87.76)

192

61

29.8 (23.85-36.42)

Within labour market

201

82.7 (77.39-87.00)

228

71

29.6 (24.11-35.71)

Out of labour market

95

95.0 (88.39-97.94)

99

35

36.1 (27.02-46.26)

Yes

52

80.0 (68.18-88.19)

63

22

33.3 (22.82-45.82)

No

240

87.6 (83.10-91.02)

260

82

30.7 (25.44-36.54)

% (95% CI)

Sex

Age, yrs

Level of education, yrs

93.2 (88.81-95.95)

Labour market affiliation
93.8 (89.98-96.26)
96.1 (89.96-98.56)

Educated/working in healthcare
92.7 (83.19-96.98)
94.9 (91.53-96.96)

Educated/working in agriculture
Yes

13

No

279

100 (-)
85.6 (81.31-89.01)

306

14

Yes

155

80.7 (74.47-85.75)

183

No

143

92.3 (86.79-95.58)

148

100.0 (-)

6

42.9 (18.27-71.57)

99

31.2 (26.34-36.57)

93.9 (89.43-96.49)

93

48.4 (41.38-55.55)

95.5 (90.76-97.85)

17

11.4 (7.17-17.67)

94.2 (91.00-96.25)

Antibiotic prescription (self-reported)

CI = confidence interval.
a) Expectations for explanation, examination and antibiotic treatment were dichotomised into “Yes” (totally agree and agree) and “No” (neither agree
nor disagree, disagree and totally disagree).
b) Total numbers for each group may not add to full sample due to missing values.

Previous studies have found that patient expecta
tions did not change significantly between pre-and postvisit questionnaires [10, 14]. However, we still find it
important to emphasise that this study is based on a
post-visit questionnaire and that patient expectations
may have been influenced by the information given dur
ing the preceding consultation.
Many patients stated more than one “primary ex
pectation” for the consultation. Consequently, it is not
possible to report which one was more important for
the patients. In order to estimate patients´ true priority
of expectations, a rating of these could have been re
quested.
Dichotomisation might lead to loss of information.
However, this approach is commonly applied and we be
lieve that patients who neither agreed nor disagreed
could not have had a clear expectation about the ques
tion, why these were included in “No”.
Finally, it is important to acknowledge the variety of
diseases when dealing with RTI symptoms. Some pa
tients might have been presenting with symptoms of

pneumonia, others might have been presenting with
symptoms of a common cold. We cannot rule out co
hesion between severity of the symptoms and expecta
tions of antibiotics. However, the indication and severity
of the symptoms were not available in our data and thus
could not be adjusted for in a multivariate analysis.
Comparison with existing literature and implications
This study demonstrates that Danish patients were more
likely to expect an examination and an explanation than
an antibiotic treatment when contacting their GP with
RTI symptoms. Our findings are in accordance with
Welschen et al who showed that 90% of Dutch patients
expected information, while only 50% expected antibiot
ics [12]. Furthermore, they found that information/reas
surance was more strongly associated with patient satis
faction than antibiotic treatment.
Van Driel et al found that the three most frequently
endorsed reasons for visiting the physician were examin
ation, pain relief and information [14]. Interestingly,
they demonstrated that patients who considered that
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Table 3
Predictors for patient expectations when presenting with symptoms of a respiratory tract infectiona.
Of an explanation
Patient characteristic

OR

Of an examination

adjusted
ORb (95% CI)

p-value

1.7 (0.81-3.46)

0.160

OR

Of an antibiotic treatment

adjusted
ORb (95% CI)

p-value

OR

0.8 (0.28-2.11)

0.615

0.7

adjusted
ORb (95% CI)

p-value

0.7 (0.41-1.17)

0.175

Sex
Female

Ref.

Male

1.6

Ref.
0.9

Ref.

Age, yrs
18-30

Ref.

31-45

1.0

0.9 (0.36-2.26)

0.820

Ref.
1.9

1.9 (0.52-7.27)

0.326

0.7

Ref.
0.7 (0.35-1.54)

0.419

46-60

1.2

1.1 (0.43-2.61)

0.908

2.6

2.6 (0.70-10.0)

0.152

0.4

0.3 (0.16-0.74)

0.006

> 60

5.3

2.6 (0.58-11.7)

0.211

2.7

2.5 (0.40-15.9)

0.329

0.7

0.5 (0.20-1.36)

0.184

3.2 (0.64-15.6)

0.157

–

–

0.5 (0.25-1.22)

0.139

0.7 (0.37-1.18)

0.164

1.6 (0.74-3.28)

0.248

0.883

Level of education, yrs
< 10

4.1

10-12

Ref.

> 12

0.8

–

0.7

–

Ref.

0.9 (0.31-2.68)

0.864

0.7

1.2 (0.25-5.99)

0.804

1.3

1.5 (0.50-4.80)

0.449

0.9

1.0 (0.52-1.76)

Ref.
1.0 (0.45-2.06)

0.916

2.2 (0.68-7.48)

0.186

1.4 (0.65-2.98)

0.389

0.9

Labour market affiliation
Within labour market

Ref.

Out of labour market

4.0

Ref.
1.6

Ref.

Educated/working in healthcare
Yes

Ref.

No

1.8

Ref.
1.5

Ref.

Educated/working in agriculture
Yes

–

–

1

1

No

–

–

0.6

0.6 (0.18-1.8)

0.334

7.3

8.6 (4.63-16.03)

0.000

Antibiotic prescription
Yes

0.4

No

Ref.

0.3 (0.17-0.69)

0.003

0.7
Ref.

0.7 (0.25-1.73)

0.395

Ref.

CI = confidence interval; OR = odds ratio; ref. = reference.
a) Expectations for explanation, examination and antibiotic treatment were dichotomised into “Yes” (totally agree and agree) and “No” (neither agree nor disagree, disagree and to
tally disagree).
b) Adjusted for sex, age and labour market affiliation.

antibiotics were very/rather important valued pain relief
significantly more than patients who considered that
antibiotics were of little/no importance. This finding may
indicate that patients who report that they expect anti
biotics are actually asking for pain relief medication.
Other studies have also found that patients want a diag
nosis, reassurance and relief from symptoms or pain
rather than antibiotic treatment [13].
This study contributes to a better understanding of
Danish patient expectations. Interestingly, 55.7% re
ported that they were treated with an antibiotic, while
only 32% expected an antibiotic prescription. Appro
priately managing patient expectations in consultations
for an RTI is crucial in reducing inappropriate prescrib
ing. GPs are nearly three times more likely to prescribe
antibiotics if they believe that their patients expect anti
biotics [18] as perceived patient demand has been found
to have a significant and independent effect on prescrib
ing behaviour [19]. However, it has also been shown
that there is a large degree of inaccuracy in doctors’ per
ception of their patients´ desire for antibiotics [10].

Consequently, interventions that reduce patients’ per
ceived need for antibiotics and reduce demand should
be tested in Danish general practice. For example, a
newly published Cochrane review found that interven
tions facilitating shared decision-making for RTIs signifi
cantly reduced antibiotic prescribing in general practice
[20].
Conclusions
Danish patients with RTI symptoms mainly expected an
examination and an explanation, and to a far lesser ex
tent antibiotic treatment, when consulting their GP. Im
portantly, patients who reported that they expected an
antibiotic prescription were more than eight times more
likely to be prescribed one.
The results of this study indicate that GPs should
verbalise and reconcile patients’ expectations prior to
antibiotic prescribing for RTIs. A better understanding of
patients’ expectations may assist GPs in reducing the
use of antibiotics and consequently have a positive ef
fect on the growing problem with antibiotic resistance.
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