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Abstract
Background: Uncomplicated urinary tract infections (UTIs) in women are usually managed in primary care with
antibiotics. However, many women seem to prefer to handle UTI symptoms with nonsteroidal anti-inflammatory
drugs (NSAIDs) and other remedies. The aim of this study was to compare UTI management as recommended by
physicians with the patients’ management at home.
Methods: This prospective cohort study in German primary care is based on clinical data from local practices and
patient questionnaires. Participating women completed a baseline data sheet in the practice; their urine sample
was tested by a dipstick in the practice and cultured by a laboratory. The women reported treatment and
symptom-related impairment on an eight-item symptom questionnaire daily for 7 days. Using growth curve models,
we analysed the influence of time on the total severity score to examine how symptoms changed across days. We
then examined whether symptom severity and symptom course differed between patients who took antibiotics or
NSAIDs.
Results: A total of 120 women (mean age of 43.3 ± 16.6 years) were enrolled. The urine dipstick was positive for
leucocytes in 92%, erythrocytes in 87%, and nitrites in 23%. Physicians prescribed antibiotics for 102 (87%) women
and recommended NSAIDs in 14 cases. According to the women’s reports, only 60% (72/120) took antibiotics, while
the remainder took NSAIDs and other remedies. Symptoms declined from day 0 to day 6, irrespective of whether
women decided to take an antibiotic, NSAIDs, none or both, as confirmed by a significant curvilinear time effect
(B = 0.06, SE = 0.005, p < .001). The symptom course, however, was moderated by taking antibiotics so that the
change in symptom severity was somewhat more pronounced in women taking antibiotics (B = 0.06) than in the
remainder (B = 0.04).
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Conclusion: A substantial proportion of women did not follow their physicians’ treatment recommendations, and
many used NSAIDs. All women had a good chance of recovery irrespective of whether they decided to take antibiotics.
A sensitive listening to patient preferences in the consultation may encourage physicians to recommend and prescribe
symptomatic treatment with NSAID more often than antibiotic medicines.
Keywords: Urinary tract infection, Quality of life, Symptom assessment, Anti bacterial agents, Non-steroidal antiinflammatory agents, Primary health care, Prospective studies, Surveys and questionnaires

Background
Uncomplicated urinary tract infections (UTIs) are common in women and are usually managed in primary care
[1, 2]. Primary care physicians mainly prescribe antibiotics
[3, 4], as recommended by most guidelines [5–7]. Symptomatic treatment with nonsteroidal anti-inflammatory
drugs (NSAIDs) is also recommended by several guidelines for women with mild to moderate symptoms [6–8].
However, many women seem to prefer not to take antibiotics and to handle UTI symptoms with NSAIDs and
other measures or remedies, presumably from their knowledge of potential harms of antibiotics and especially when
they were encouraged by their physicians to delay antibiotic treatment [1, 9, 10]. In Germany, women who
forego antibiotics do not have directs costs, since consultations and most of the drugs costs are covered by the
health insurance [11]. While we are aware of women’s
views towards UTI management, we know little about
their actual management of the symptoms and to what degree their management follows the physicians’ treatment
recommendations. Whether the severity of the subjective
symptoms and the results of the dipstick test or urine culture play a role in women’s use of antibiotics is, to date,
unknown.
The aim of the study was to compare management of
uncomplicated UTI as recommended by the physicians
with the patients’ management strategies at home. We
were especially interested in (1) which therapies were
prescribed or recommended and which treatments were
used by women, (2) whether the symptoms and the
urine test results influenced the therapies used by the
patients and (3) whether the symptom course was different depending on the therapy used.
Methods
Study design

This is a prospective cohort study in the German primary care setting based on clinical data from local practices and patient questionnaires to compare the
physician’s and patients’ strategies for the management
of uncomplicated UTIs. The study is embedded in a
clinical trial that investigates the non-inferiority of an
herbal drug first and antibiotics if needed treatment approach in comparison with immediate antibiotics in

women with uncomplicated UTIs. Ethics approval was
obtained from the ethics committee of Göttingen Medical School (17/4/16).
Participants

We aimed to recruit a sample of approximately 20 primary care practices in defined areas in two German federal states (Lower Saxony and Thuringia). The practices
should be run by general practitioners (GPs) or community gynaecologists because both are involved in the treatment of women with uncomplicated UTIs in Germany.
We sent an invitation letter to all 298 physicians in the
area and offered participating physicians and nurses a
honorarium (50 € and 20 € per recruited patient, respectively). All participating physicians provided written informed consent.
Over a period of 18 months, women (18 years and older)
who visited the practice and had a clinical diagnosis of a
UTI (based on the typical symptoms of the condition such
as dysuria, urgency, frequency and low abdominal pain)
were invited to participate. Women with signs of a complicated UTI (e.g., fever), symptom duration > 1 week,
chronic UTI, current antibiotic therapy, UTI in the last 2
weeks, permanent catheter, anatomical abnormalities (e.g.,
cystic kidney), dementia, severe chronic disease, insufficient German language skills, or pregnancy were excluded.
Patients were informed about the study, and those who
gave informed consent received an electronic code that
allowed them to access a daily electronic questionnaire for
the following 7 days and were asked to complete a short
telephone interview on day 28.
Data collection

Using the information from the physicians’ electronic
health records and paper-based documentation sheets,
we collected the following data for each patient at
inclusion:
 Dipstick results for leucocytes, erythrocytes and

nitrites; results of the urine culture
 Drugs (antibiotics, whether NSAIDs were

recommended, other treatment)
 Antibiotic resistance (to fosfomycin, trimethoprim,

co-trimoxazole, nitrofurantoin, ciprofloxacin).
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Patient-reported data included the following:
 Sociodemographic data
 Current medications (antibiotics, NSAIDs, other) at

inclusion and daily until day 7
 Severity of each UTI symptom was assessed with a

self-report questionnaire, the UTI-SIQ-8 Questionnaire. The questionnaire consists of 4 items to assess
the symptom severity for dysuria, urgency, frequency
and low abdominal pain, scored from 1 (no symptoms at all) to 5 (very strong symptoms) and 4 items
to assess the impairment of activity by these symptoms, scored from 1 (no impairment at all) to 5
(very strong impairment).
 Data on recurrent UTI, pyelonephritis.
Study procedures

After inclusion, all participating women completed a
baseline data sheet in the practice. The urine sample of
each patient was tested by a dipstick in the practice and
cultured by a central laboratory. The cut-off value for a
positive urine culture was > 102.
The study centre was informed about each new included patient by fax and email and informed the patients how to access a special website with a personal
code where they could fill in a questionnaire each day.
The patients received either a text message or an email
on each of the following 6 days that reminded them to
complete the questionnaire.
Sample size

One aim of the larger project [12] was to validate a new
symptom questionnaire that we planned to use for this
trial, especially its sensitivity to change. To accomplish
this aim, we calculated a sample size of 250 patients to
detect a medium effect with a power of 85% using latent
variables. Since it proved difficult to reach such a sample
size in busy primary care practices, we made use of
multilevel models on basis of a high number of data entries and manifest variables in the present article, which
ensures the statistical power of our analyses to investigate the symptom course. The questionnaire’s sensitivity
to change will be thoroughly studied, and the results will
be published elsewhere.
Statistical analysis

Baseline data for the clinical and patient characteristics
and the dipstick and urine culture results were first analysed descriptively. We compared the number of women
taking antibiotics, as reported in the practice documentation and reported by the women themselves. We calculated both the single scores of the 8-item
questionnaire and the mean of the 8 items as a total
UTI severity score (“total score”) for each day. The total
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score ranged from 1 (no symptoms/impairment at all) to
5 (very strong symptoms/impairment).
We then investigated the change in symptoms across
days. Because we did not reach our planned sample size
for latent variable analyses, we used growth curve
models based on multilevel modelling with manifest variables [13] with the R package lme4 [14]. These analyses
are useful for handling nested data structures, for example, repeated measures nested within participants,
and can detect significant trends. In the present study,
daily reports about symptoms (level 1) were nested
within patients (level 2). This allowed us to investigate
within-person effects—i.e., how symptoms change across
days—and between-person effects—i.e., whether symptoms at baseline differ between women who took antibiotics or NSAIDs and those who did not, and how the
symptom course differs between patients who did or did
not take antibiotics or NSAIDs.
First, we analysed the influence of time (days) on the
total severity score to examine how symptoms changed
across days. In this model, we controlled for the influence of taking antibiotics or NSAIDs to investigate
whether there was a decline in symptoms over time irrespective of taking antibiotics or NSAIDs.
Two further models were run to examine the impact
of taking antibiotics and taking NSAIDs (both level 2
predictors), as well as time (level 1 predictor) and the respective cross-level interactions on the outcome variable
symptom, severity. For all analyses, we included a linear
and a quadratic effect of time to model the decline in
symptoms as curvilinear. The intercepts and slopes of
the time variables were modelled as random.

Results
Clinical and patient characteristics

A total of 18 practices took part in the study, and 131
women were included. We excluded 11 patients due to
screening failure or technical reasons, such as missing or
erroneous data, resulting in a valid sample of 120
women with a total of 769 symptom reports across 7
days of measurement. The women’s mean age was
43.3 ± 16.6 years; 62% of them were employed, 77% lived
in a partnership, 68% had children, 16% were pupils, 6%
were homemakers and 13% were retired. One-third (38/
118) reported that the symptoms lasted no longer than
2 days, another third (42/118) had symptoms for 3 to 5
days, while 98 (82%) expected to have a UTI, and 25%
felt feverish.
Dipstick test and urine culture results

The urine dipstick test was performed for all participating women and was positive for leucocytes in 92% (108/
118), for erythrocytes in 87% (103/118) and for nitrites
in 23% (26/111) (Table 1); 82% (96/118) of the women
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Table 1 Test results and drug intake; n (%)
a

Test results

Taking antibiotics
Yes

All

P***

b

No

Leucocytes

0.17

Positive

67

(62.0)

41

(38.0)

108

(91.5)

Negative

4

(40.0)

6

(60.0)

10

(8.5)

Positive

64

(62.1)

39

(37.9)

103

(87.3)

Negative

7

(46.7)

8

(53.3)

15

(12.7)

Erythrocytes

0.25

Nitrites

0.34

Positive

18

(69.2)

8

(30.8)

26

(23.4)

Negative

50

(58.8)

35

(41.2)

85

(76.6)

Positive

60

(62.5)

36

(37.5)

96

(81.4)

Negative

12

(54.6)

10

(45.4)

22

(18.6)

c

Urine culture

0.49

a

According to patient reports
b
Percentages in this column comparing positive vs negative results
c
Bacterial count > 102 cfu/mL
***Chi2-test for the association between test results and the women’s decision
whether or not to take antibiotics

had positive urine culture. E. coli was found in 78% (74/
96) of the positive urine cultures. Other bacteria were
Enterococcus faecalis in 8% (8/96), Staphylococcus saprophyticus in 5% (5/96), and Proteus mirabilis and Acinetobacter baumanii in 2% (2/96) each. The resistence of E.
coli was as follows: fosfomycin: 0%, nitrofurantoin: 1%,
ciprofloxacin: 6%, and cotrimoxazole: 19%. Of those
women who suspected a UTI, 81% (79/97) had a positive
urine culture (data for 1 woman was missing).
Physician and patient management of UTI

Physicians prescribed antibiotics to 102 (87%) of the participating 120 women, most often fosfomycin (55%),
cotrimoxazole (11%), nitrofurantoin (9%), ciprofloxacin
(9%), and cefuroxime (7%). According to the women’s
reports, 37 (31%) took antibiotics alone, 15 (13% took
NSAIDs alone, 35% (30%) took both and 31 (26%) took
neither. In other words, only 60% (72/120) of the patients reported having taken antibiotics. While the physicians recommended additional treatment with NSAIDS
to only 14 women, 51 (43%) women decided to take
NSAIDs; 35 (49%) of those who took NSAIDS also took
antibiotics, and 16 (33%) did not take antibiotics.
Associations among treatment, symptom course and
urine test results

Table 2 shows the symptom course, as perceived by the
women, divided into those who took antibiotics and those
who did not. Of all symptoms, the frequency and urgency
of micturition was perceived as the strongest on day 0,
with a score of 3.5 each reported by women taking antibiotics, and 3.2 or 3.1, respectively by the remainder (Table

2). All symptoms declined over the next days and were
below 2.0 (= “moderate”) on day 3. This tendency can also
be seen in the total score, the mean of all 8 items, which
sharply fell from 3.0 (antibiotic drugs) or 2.7 (no antibiotic
drugs) on day 0 to 1.9 or 1.7, respectively on day 2 and
below 1.7 on day 3.
Based on multilevel models, the difference in symptom
severity at baseline between women who decided to take
antibiotics and those who did not was not significant
(B = 0.36, SE = 0.20, p = .08). Women who decided to
take NSAIDs had a somewhat higher baseline score
compared to the remainder (B = 0.43, SE = 0.16, p = .01).
Symptoms declined from day 0 to day 6, irrespective
of whether women decided to take an antibiotic, NSAI
Ds, none or both, as confirmed by a significant curvilinear time effect (B = 0.06, SE = 0.005, p < .001). The
symptom course, however, was moderated by taking antibiotics (Fig. 1). The results revealed a significant crosslevel interaction between the change in symptoms and
antibiotics (B = 0.02, SE = 0.01, p = .03), whereas there
was no such effect for taking NSAIDs (B = 0.001, SE =
0.01, p = .92). This can also be seen in Fig. 1, where the
change in symptom severity was more pronounced in
women taking antibiotics (B = 0.06) than in women who
refrained from taking antibiotics (B = 0.04).
We found no strong associations between the dipstick test
and the women’s decision to take an antibiotic. Of those
women with a positive test for leucocytes, 62% (67/108) took
an antibiotic; of those with a negative test for leucocytes, 40%
(4/10) took an antibiotic (Table 1). The associations were
weaker in the case of erythrocytes and nitrites.
There was also no strong association between the
urine culture results, as later reported by the laboratory,
and the treatment strategy (antibiotic or symptomatic)
women decided to follow. Of those women with a confirmed UTI (positive urine culture), 63% took an antibiotic, while 55% of those with a negative result also
took an antibiotic (Table 1). The respective figures for
NSAIDs were 42% (40/96) in the case of a positive urine
culture and 45% (10/22) in the case of a negative result.
A re-occurrence of a UTI during the follow-up period
was reported by 13/103 (13%;) patients on day 28 at the
telephone interview (data were missing for 13 women);
of those who took antibiotics at inclusion (n = 65), it was
6 women (9%) and of those who did not (n = 38), it was
7 women (18%); 12 (92%) of the 13 women with a reoccurence had received an antibiotic prescription from
their physicians. One case of pyelonephritis occurred in
a woman who was treated with fosfomycin at inclusion.
This woman was treated with cefuroxim.

Discussion
The results of this prospective cohort study show that a
substantial proportion of women did not follow their
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Table 2 Symptom severity across days
Symptom /
impairmenta

Day; m (SD)
0

1

2

3

4

5

6

ABb

3.5 (1.0)

2.7 (1.0)

2.3 (0.9)

1.9 (0.9)

1.7 (0.8)

1.7 (0.9)

1.6 (0.8)

Non-ABc

3.2 (1.2)

2.2 (1.0)

2.1 (1.0)

1.8 (0.8)

1.7 (0.7)

1.6 (0.8)

1.5 (0.8)

AB

3.0 (1.3)

2.3 (1.2)

1.8 (0.9)

1.5 (0.7)

1.3 (0.6)

1.4 (0.8)

1.3 (0.6)

Non-AB

2.4 (1.3)

1.9 (0.8)

1.6 (0.7)

1.5 (0.7)

1.4 (0.7)

1.4 (0.8)

1.4 (0.6)

AB

3.5 (1.0)

2.6 (1.0)

2.1 (0.9)

1.8 (0.9)

1.6 (0.9)

1.6 (0.8)

1.4 (0.7)

Non-AB

3.1 (1.2)

2.2 (0.9)

2.0 (1.0)

1.7 (0.8)

1.5 (0.7)

1.5 (0.7)

1.6 (0.7)

AB

2.4 (1.1)

2.0 (1.0)

1.6 (0.6)

1.5 (0.7)

1.3 (0.6)

1.3 (0.6)

1.2 (0.5)

VNon-AB

2.7 (1.2)

2.1 (1.1)

1.9 (0.9)

1.6 (0.8)

1.6 (0.7)

1.5 (0.9)

1.4 (0.7)

Urgency

Dysuria

Frequency

Lower abdominal pain

Impairment due to urgency
AB

3.0 (1.1)

2.3 (1.0)

2.0 (1.0)

1.6 (0.8)

1.5 (0.7)

1.4 (0.7)

1.4 (0.7)

Non-AB

2.8 (1.2)

2.0 (1.1)

1.7 (0.8)

1.5 (0.7)

1.4 (0.7)

1.5 (0.7)

1.3 (0.6)

Impairment due to dysuria
AB

2.8 (1.3)

2.2 (1.1)

1.7 (0.8)

1.4 (0.6)

1.3 (0.6)

1.3 (0.7)

1.3 (0.6)

Non-AB

2.3 (1.2)

1.7 (0.9)

1.5 (0.7)

1.4 (0.7)

1.4 (0.7)

1.4 (0.8)

1.3 (0.6)

Impairment due to frequency
AB

3.1 (1.2)

2.3 (1.0)

1.8 (0.9)

1.6 (0.8)

1.4 (0.7)

1.4 (0.7)

1.3 (0.7)

Non-AB

2.7 (1.2)

2.0 (0.9)

1.7 (0.8)

1.5 (0.7)

1.4 (0.6)

1.5 (0.8)

1.5 (0.7)

AB

2.3 (1.1)

1.9 (1.0)

1.6 (0.7)

1.4 (0.7)

1.2 (0.6)

1.2 (0.6)

1.2 (0.4)

Non-AB

2.5 (1.2)

2.0 (1.0)

1.6 (0.7)

1.5 (0.7)

1.5 (0.7)

1.5 (0.8)

1.4 (0.7)

AB

3.0 (0.8)

2.3 (0.8)

1.9 (0.7)

1.6 (0.6)

1.4 (0.6)

1.4 (0.6)

1.3 (0.5)

Non-AB

2.7 (0.9)

2.0 (0.8)

1.7 (0.6)

1.6 (0.6)

1.5 (0.6)

1.5 (0.7)

1.4 (0.6)

Impairment due to pain

Total score

a

Symptom severity was assessed from 1 (no symptoms at all) to 5 (very strong symptoms) and impairment of activity by these symptoms from 1 (no impairment
at all) to 5 (very strong impairment)
b
Women taking antibiotic drugs
c
Women not taking antibiotic drugs

physicians’ recommendation for antibiotic treatment and
many of them used NSAIDs, although NSAIDs were
rarely prescribed or recommended by their physicians.
Dipstick results, urine culture results and symptom severity were not strongly associated with women’s decisions for or against the recommended treatment. Only
the decision to take NSAIDs was significantly associated
with the symptom severity at baseline. The UTI symptoms significantly declined across days, irrespective of
whether women decided to take an antibiotic, NSAIDs,
none or both. However, we detected a significant crosslevel interaction between the change in symptoms and
use of antibiotics, meaning that the change in symptom
severity was somewhat more pronounced in women taking antibiotics than in the remainder.

Strengths and limitations

The study provides information about management of
uncomplicated UTI in primary care beginning with the
consultation, investigations and tests and proceeding to
the physicians’ treatment decisions and the women’s actual management strategies at home, including interactions with and outcomes of the symptom course.
Although the number of participating women was rather small, the data suggest that the study population was
representative compared with other UTI studies in
Germany. Baseline data, such as the proportion of patients
with a positive urine culture (approx. 75%) [15–18], the
proportion of patients with E. coli infections (ca 75%) and
the susceptibility data, were comparable with the results
of other observational studies in Germany [19, 20]. Most
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Fig. 1 Change in symptom severity for patients taking or not taking antibiotics. * Mean total score, ranging from 1 (no symptoms/impairment at
all) to 5 (very strong symptoms/impairment); all values are predicted values, based on growth curve modeling

importantly, the sample was large enough to investigate
longitudinal changes in symptom severity across days with
high statistical power, especially when using multilevel
modelling on basis of 769 reports within person and 120
units between person. Finally, since we found a significant
decline in symptom severity across days and, given the
number of patients and data reports, we can conclude
with high statistical power that women had a good chance
of recovery irrespective of whether they decided to take
antibiotics.

In contrast, an observational study is not adequate to
compare the outcomes of the two treatment approaches.
Therefore, we cannot conclude that a symptomatic approach is more or less equivalent to antibiotic treatment.
In a previous trial we could demonstrate a better treatment success of fosfomycin in terms of symptom burden
compared with ibuprofen (15).
Although the safety of the symptomatic treatment approach was not a main focus of the study, we should
emphasize that only one case of pyelonephritis occurred
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in a woman who was treated with antibiotics first and
that only 13 women had a second episode of a UTI in
the following 3 weeks, nearly half of whom had been
treated with antibiotics.
The observational study allowed us to investigate the
daily symptoms of patients with uncomplicated UTIs.
Growth curve modelling allows the estimation of different growth patterns and the estimation of interindividual differences in intra-individual change over
time, and it is more robust to violations of assumptions
than, for example, repeated-measures ANOVA.
Comparison with existing literature

Previous research investigated both the physicians’ treatment approach [21–23] and the patients’ management
of UTIs [3, 10, 24]. These studies provided data about
tests used in local practices, the susceptibility and resistance of UTI bacteria and/or physicians’ guideline adherence [25–27]. In patient-focused studies, variations in
symptom presentation or patient views of the reason for
their infection have been investigated. Our study sheds
light on whether the decisions made in the consultation
were implemented by patients at home, illuminating the
gap in the doctor-patient interaction.
Although not all women were prescribed antibiotics,
the rate of antibiotic prescriptions was rather high
(87%), but it is in accordance with data from other countries [25, 28], for example, an antibiotic prescription rate
of 82% in a recent Hong Kong study in primary care,
and data from a Spanish study with an even higher proportion of antibiotic treatment (96%).
In several randomized controlled trials [15–18], the
symptom course of UTIs, usually assessed and documented by the women themselves, was compared between
those immediately prescribed antibiotics and those prescribed symptomatic treatment. The symptoms mostly resolved in both groups, with a somewhat longer duration
with symptomatic treatment. Similar to the results of
these RCTs, we also found that the women taking antibiotics recoverd somewhat faster. No less remarkable is the
fact that women who did not take antibiotics also reported
a rapid decline of the UTI symptoms, as also found by Little et al. [29] under standardized conditions.
We found only moderate, non-significant associations
between dipstick results, which were immediately available at the consultation and the women’s decision
whether to take antibiotics. There was no association between the results of the urine culture, available several
days after the first consultation, and the initial decision
to take antibiotics. On first view, this result may be surprising because one might have supposed that their decision intuitively follows the ‘real biochemical facts’. This
is obviously too simplistic a view that reduces patients to
their disease, as Di Paleo et al. [30] suggested it in their
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review of personalized medicine; rather, the women
seem to balance the invasive character of an antibiotic
drug against the severity of symptoms.
Implications for practice

This study is another plea for patient participation and
shared decision making to form key parts of patientcentred care [31], this time in the case of uncomplicated
UTIs. Women seem to know the best treatment approach to manage their UTI symptoms. Sensitive listening to patient preferences in the consultation may
encourage physicians to recommend and prescribe
symptomatic treatment more often than antibiotic medicines. However, GPs who prefer to delay antibiotic treatment are sometimes frustrated with patients who expect
to get well quickly with antibiotics. They are faced with
a complex diversity of factors influencing the culture of
antibiotic prescribing, as described in an Irish study [32],
and have to accept that the path to prudent prescribing
is long and strenuous. In this respect, studies such as
ours may provide physicians with arguments that can
motivate and support more women in choosing a symptomatic treatment, at least initially.
Following the principles of medicines optimization of
the National Institute for Health and Care Excellence
(NICE) [33], physicians could help women by discussing
their preferences and what is important to them about
managing their condition and their medicines and
recognize and accept that the women’s values and preferences may be different from their own.
Doctors should understand that women’s disease management will be affected by individual preferences for
particular treatment modalities, the avoidance of certain
side effects and a personal benefit-harm trade-off analysis of the available interventions and may differ in the
level of priority they give to health and symptom recovery compared to other problems [30]. In the end, their
decisions seem to have been wise because those who decided to take only NSAIDs fared nearly as well as those
who took antibiotics.

Conclusions
Women with uncomplicated UTIs clearly know best
what they need and have a good chance of recovery irrespective of whether they decide to take antibiotics. The
need to alleviate UTI symptoms with NSAIDS should be
considered in treatment recommendations. When physicians are aware of this fact, they may feel encouraged to
recommend and prescribe symptomatic treatment more
often than antibiotics.
Abbreviations
UTI: Urinary tract infection; NSAIDs: Nonsteroidal anti-inflammatory drugs;
GP: General practitioner; NICE: National Institute for Health and Care
Excellence (United Kingdom)

Gágyor et al. BMC Infectious Diseases

(2020) 20:813

Page 8 of 9

Acknowledgements
The authors thank all participating women and all primary care investigators
and their teams. Hannelore Schneider-Rudt helped organize the data. We
also thank Professor Utz Reichard, Laboratory Wagnerstibbe (Amedes Group),
Göttingen for the support of the study by providing the urine culture and
sensitivity testing.

7.

Authors’ contributions
IG had the initial study idea; IG, SSP and WH worked out the final design of
the study. SSP collected the data. All authors analyzed and interpreted the
data. KR was responsible for the final statistical analysis. IG and WH were the
major contributors in writing the manuscript and are the gurantors of the
paper. All authors read and approved the final manuscript.

9.

Funding
The trial was funded solely by the German Federal Ministry of Education and
Research (BMBF) No: (01KG1105). The funding body had no role in the
design of the study and collection, analysis, and interpretation of data and in
writing the manuscript.

11.

Availability of data and materials
The data used for the current study are available from the corresponding
author on reasonable request.
Ethics approval and consent to participate
The ethics committee of Göttingen Medical School approved the study (17/
4/16). All participating physicians and patients provided written informed
consent.
Consent for publication
Not applicable.

8.

10.

12.

13.
14.
15.

16.

Competing interests
The authors have declared no competing interests.
17.
Author details
1
Department of General Practice, Universitätsklinikum Würzburg,
Josef-Schneider-Str. 2/D7, 97080 Würzburg, Germany. 2Department of
General Practice, Göttingen University Medical Center, Humboldtallee 38,
37073 Göttingen, Germany. 3Department of Psychology, Psychologische
Hochschule Berlin, Am Köllnischen Park 2, 10179 Berlin, Germany.
Received: 21 October 2019 Accepted: 26 August 2020

References
1. Butler CC, Hawking MKD, Quigley A, McNulty CAM. Incidence, severity, help
seeking, and management of uncomplicated urinary tract infection: a
population-based survey. Br J Gen Pract. 2015;65:e702–7. https://doi.org/10.
3399/bjgp15X686965.
2. Foxman B. Urinary tract infection syndromes: occurrence, recurrence,
bacteriology, risk factors, and disease burden. Infect Dis Clin N Am. 2014;28:
1–13. https://doi.org/10.1016/j.idc.2013.09.003.
3. Butler CC, Francis N, Thomas-Jones E, Llor C, Bongard E, Moore M, et al.
Variations in presentation, management, and patient outcomes of urinary
tract infection: a prospective four-country primary care observational cohort
study. Br J Gen Pract. 2017;67:e830–41. https://doi.org/10.3399/
bjgp17X693641.
4. Fahey T, Webb E, Montgomery AA, Heyderman RS. Clinical management of
urinary tract infection in women: a prospective cohort study. Fam Pract.
2003;20:1–6. https://doi.org/10.1093/fampra/20.1.1.
5. Beahm NP, Nicolle LE, Bursey A, Smyth DJ, Tsuyuki RT. The assessment and
management of urinary tract infections in adults: guidelines for pharmacists.
Can Pharm J (Ott). 2017;150:298–305. https://doi.org/10.1177/
1715163517723036.
6. The German Society for General and Family Medicine (DEGAM). S3
guideline: Burning when urinating. 2018. https://www.degam.de/files/
Inhalte/Leitlinien-Inhalte/Dokumente/DEGAM-S3-Leitlinien/053-001_
Brennen%20beim%20Wasserlassen/053-001l_Brennen%20Wasserlassen_
Langversion_29-08-18.pdf. Accessed 30 Aug 2020.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Scottish Intercollegiate Guidelines Network. Management of suspected
bacterial urinary tract infection in adults. Edinburgh; 2012. https://www.sign.
ac.uk/patient-and-public-involvement/patient-publications/managingbacterial-urinary-tract-infections-in-adults/. Accessed 30 Aug 2020.
National Institute for Health and Care Excellence (UK). Urinary tract infection
(lower): Antimicrobial prescribing. Manchester; 2018. https://www.nice.org.
uk/guidance/ng109. Accessed 30 Aug 2020.
Knottnerus BJ, Geerlings SE, van Moll Charante EP, ter Riet G. Women with
symptoms of uncomplicated urinary tract infection are often willing to
delay antibiotic treatment: a prospective cohort study. BMC Fam Pract.
2013;14:71. https://doi.org/10.1186/1471-2296-14-71.
Leydon GM, Turner S, Smith H, Little P. Women's views about management
and cause of urinary tract infection: qualitative interview study. BMJ. 2010;
340:c279. https://doi.org/10.1136/bmj.c279.
Busse R, Blümel M, Knieps F, Bärnighausen T. Statutory health insurance in
Germany: a health system shaped by 135 years of solidarity, selfgovernance, and competition. Lancet. 2017;390:882–97. https://doi.org/10.
1016/S0140-6736(17)31280-1.
Afshar K, Fleischmann N, Schmiemann G, Bleidorn J, Hummers-Pradier E, Friede
T, et al. Reducing antibiotic use for uncomplicated urinary tract infection in
general practice by treatment with uva-ursi (REGATTA) - a double-blind,
randomized, controlled comparative effectiveness trial. BMC Complement
Altern Med. 2018;18:203. https://doi.org/10.1186/s12906-018-2266-x.
Raudenbush SW, Bryk AS. Hierarchical linear models: Applications and data
analysis methods. Thousand Oaks: Sage Publ; 2002.
Bates D, Mächler M, Bolker B, Walker S. Fitting Linear Mixed-Effects Models
Using lme4. J Stat Softw. 2015. https://doi.org/10.18637/jss.v067.i01.
Bleidorn J, Gagyor I, Kochen MM, Wegscheider K, Hummers-Pradier E.
Symptomatic treatment (ibuprofen) or antibiotics (ciprofloxacin) for
uncomplicated urinary tract infection?--results of a randomized controlled
pilot trial. BMC Med. 2010;8:30. https://doi.org/10.1186/1741-7015-8-30.
Gagyor I, Bleidorn J, Kochen MM, Schmiemann G, Wegscheider K,
Hummers-Pradier E. Ibuprofen versus fosfomycin for uncomplicated urinary
tract infection in women: randomised controlled trial. BMJ. 2015;351:h6544.
https://doi.org/10.1136/bmj.h6544.
Vik I, Bollestad M, Grude N, Baerheim A, Damsgaard E, Neumark T, et al.
Ibuprofen versus pivmecillinam for uncomplicated urinary tract infection in
women-a double-blind, randomized non-inferiority trial. PLoS Med. 2018;15:
e1002569. https://doi.org/10.1371/journal.pmed.1002569.
Kronenberg A, Bütikofer L, Odutayo A, et al. Symptomatic treatment of
uncomplicated lower urinary tract infections in the ambulatory setting:
randomised, double blind trial. BMJ. 2017;359:j4784. https://doi.org/10.1136/
bmj.j4784.
Klingeberg A, Noll I, Willrich N, Feig M, Emrich D, Zill E, et al. AntibioticResistant E. coli in uncomplicated community-acquired urinary tract
infection. Dtsch Arztebl Int. 2018;115:494–500. https://doi.org/10.3238/
arztebl.2018.0494.
Schmiemann G, Gágyor I, Hummers-Pradier E, Bleidorn J. Resistance profiles
of urinary tract infections in general practice - an observational study. BMC
Urol. 2012;12:33. https://doi.org/10.1186/1471-2490-12-33.
Hummers-Pradier E, Ohse AM, Koch M, Heizmann WR, Kochen MM.
Management of urinary tract infections in female general practice patients.
Fam Pract. 2005;22:71–7. https://doi.org/10.1093/fampra/cmh720.
Llor C, Rabanaque G, López A, Cots JM. The adherence of GPs to guidelines
for the diagnosis and treatment of lower urinary tract infections in women
is poor. Fam Pract. 2011;28:294–9. https://doi.org/10.1093/fampra/cmq107.
O'Brien K, Hillier S, Simpson S, Hood K, Butler C. An observational study of
empirical antibiotics for adult women with uncomplicated UTI in general
practice. J Antimicrob Chemother. 2007;59:1200–3. https://doi.org/10.1093/
jac/dkm108.
Heytens S, de Sutter A, de Backer D, Verschraegen G, Christiaens T. Cystitis:
Symptomatology in women with suspected uncomplicated urinary tract
infection. J Women's Health (Larchmt). 2011;20:1117–21. https://doi.org/10.
1089/jwh.2010.2302.
Holm A, Cordoba G, Aabenhus R. Prescription of antibiotics for urinary tract
infection in general practice in Denmark. Scand J Prim Health Care. 2019;37:
83–9. https://doi.org/10.1080/02813432.2019.1569425.
Ganzeboom KMJ, Uijen AA, Teunissen DTAM, Assendelft WJJ, Peters HJG,
Hautvast JLA, van Jaarsveld CHM. Urine cultures and antibiotics for urinary
tract infections in Dutch general practice. Prim Health Care Res Dev. 2018:
1–8. https://doi.org/10.1017/S146342361800066X.

Gágyor et al. BMC Infectious Diseases

(2020) 20:813

27. Lindbäck H, Lindbäck J, Melhus Å. Inadequate adherence to Swedish
guidelines for uncomplicated lower urinary tract infections among adults in
general practice. APMIS. 2017;125:816–21. https://doi.org/10.1111/apm.
12718.
28. Wong CKM, Kung K, Au-Doung PLW, Ip M, Lee N, Fung A, Wong SYS.
Antibiotic resistance rates and physician antibiotic prescription patterns of
uncomplicated urinary tract infections in southern Chinese primary care.
PLoS One. 2017;12:e0177266. https://doi.org/10.1371/journal.pone.0177266.
29. Little P, Moore MV, Turner S, Rumsby K, Warner G, Lowes JA, et al.
Effectiveness of five different approaches in management of urinary tract
infection: randomised controlled trial. BMJ. 2010;340:c199. https://doi.org/10.
1136/bmj.c199.
30. Di Paolo A, Sarkozy F, Ryll B, Siebert U. Personalized medicine in Europe: not
yet personal enough? BMC Health Serv Res. 2017;17:289. https://doi.org/10.
1186/s12913-017-2205-4.
31. Truglio-Londrigan M, Slyer JT, Singleton JK, Worral P. A qualitative
systematic review of internal and external influences on shared decisionmaking in all health care settings. JBI Libr Syst Rev. 2012;10:4633–46. https://
doi.org/10.11124/jbisrir-2012-432.
32. Duane S, Domegan C, Callan A, Galvin S, Cormican M, Bennett K, et al.
Using qualitative insights to change practice: exploring the culture of
antibiotic prescribing and consumption for urinary tract infections. BMJ
Open. 2016;6:e008894. https://doi.org/10.1136/bmjopen-2015-008894.
33. National Institute for Health and Care Excellence (UK). Medicines
optimisation: the safe and effective use of medicines to enable the best
possible outcomes. Manchester; 2015. https://www.nice.org.uk/guidance/
ng5. Accessed 30 Aug 2020.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 9 of 9

