
INTRODUCTION
Variation in the presentation and 
management of symptoms of 
uncomplicated urinary tract infection (UTI) 
has been identified,1–3 but it is not known 
whether such variation is warranted by 
differences in symptom presentation, 
prevalence of microbiologically confirmed 
UTI, or characteristics of infecting pathogens 
between settings, and whether such factors 
are associated with patient recovery. 
Variation in antibiotic prescribing that is not 
warranted on clinical grounds could waste 
resources, put patients at unnecessary risk 
of delayed recovery and adverse events, and 
unnecessarily drive forward antimicrobial 
resistance, particularly where broad-
spectrum antibiotics are used. Antibiotic 
resistance is a growing international 
problem.4

The authors previously investigated 
variation in antibiotic prescribing for acute 
cough/lower respiratory tract infection 
(LRTI) in Europe, and found a four-fold 
variation between primary care networks 
in 14 countries that was not meaningfully 
associated with patient recovery, and 
huge variation in the choice of first-line 

antibiotics.5 This highlighted the need for 
standardising clinical care and promoting 
self-care.6 Although that analysis controlled 
for presentation and case mix, it was not 
able to take microbiological findings into 
account — this is important as clinicians 
may justify their antibiotic prescribing 
on the basis of assumed differences in 
patient characteristics as well as aetiology 
and presumed bacterial antibiotic 
susceptibility.7,8 

Uncomplicated UTI is one of the most 
common bacterial infections managed 
in primary care. Nearly 40% of females 
report having had at least one UTI in 
their lifetime.9 More than 10% report at 
least one episode and some 3% report 
having had ≥3 episodes (recurrent UTI) 
in the past year.9 Most females in the UK 
consult a health professional when they 
have symptoms attributable to a UTI, and 
about three-quarters of these have some 
form of urine test and are prescribed an 
antibiotic for their symptoms.10 However, 
up to 70% of females with symptoms 
attributable to UTI are found not to have 
a UTI confirmed microbiologically when 
routine urine culture is performed — this 
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is dependent on the thresholds and criteria 
used by laboratories, study design, and 
population.11–15

Antimicrobial stewardship interventions 
and clinical practice guidelines aimed 
at optimising standard routine care 
would, therefore, be enhanced by a 
better understanding of the variation in 
presentation and care (for example, patient 
characteristics, dipstick results and 
requesting urine culture, proportion and 
appropriateness of antibiotic prescribing, 
non-antibiotic prescribing, planned follow-
up arrangement, subsequent antibiotic 
prescribing, and re-consultations), and the 
association with microbiological findings 
and recovery. This study, therefore, aimed 
to describe the variation in the presentation 
and management of the condition, as 
well as the association with outcomes 
for females presenting with symptoms of 
uncomplicated UTI to primary care research 
networks in four European settings. 

METHOD

Setting and participants
This study was conducted in primary care 
general practices that were part of primary 
care networks in England, Wales, Spain, 
and the Netherlands between November 
2012 and February 2014. These primary 
care research networks were selected on 
the basis of having well-established primary 

care research capability and reflected the 
countries in which the investigators were 
based. 

Each primary care network aimed to 
recruit approximately 10 general practices 
based on their interest and capacity to 
deliver the study protocol. Each country 
network was set a target to recruit 200 
eligible females. The primary care clinicians 
in the practices were asked to: 

•	 sequentially recruit adult females 
presenting with symptoms of 
uncomplicated UTI;

•	 record patient demographics; 

•	 record their usual care diagnostic 
procedures and treatment; and 

•	 collect and send a urine sample for 
laboratory culture. 

Eligible participants were females: 

•	 aged ≥16 years;

•	 able to provide written informed consent; 

•	 presenting to primary care with at least 
one of three key urinary tract symptoms 
(dysuria, urgency including nocturia, and 
frequency); and

•	 in whom the clinician suspected 
uncomplicated UTI (no known urological 
abnormalities, non-pregnant females).16 

Exclusions were: terminal illness, 
receiving treatment for life-threatening 
cancer, severe systemic symptoms, on long-
term antibiotic treatment or had received 
antibiotics for UTI within the past 4 weeks, 
bladder surgery (including cystoscopy) 
within the past 4 weeks, significant 
immune compromise (for example, long-
term corticosteroid or chemotherapy, 
insulin-dependent diabetes), functional 
or anatomical abnormalities of the 
genitourinary tract, history of pyelonephritis, 
and pregnancy. Fever was not an exclusion 
criterion.

The sample size was based on achieving 
a 95% confidence interval (CI) of 45% to 55% 
around a prevalence of antibiotic prescribing 
estimate of 50%; 50% was chosen as this 
gave the most conservative estimate — 
higher or lower percentages would have 
produced narrower CIs. This required 385 
participants but was inflated to a total of 800 
to account for an estimated practice-level 
intra-cluster correlation coefficient (ICC) 
of 0.057. This value is in line with previous 
work.17,18 No additions were made to this 
sample size for potential dropout, as data 
on prescribing antibiotics were collected at 
the initial baseline visit immediately after 
recruitment.

How this fits in 

Regional differences in the presentation 
of uncomplicated urinary tract infection 
(UTI) and pathogen sensitivity to antibiotics 
in primary care have been used to justify 
variation in management. However, such 
differences have not been prospectively 
described, and the association with patient 
recovery, taking microbiological findings 
into account, is unknown. This study found 
little variation in patient presentation, 
or aetiology and sensitivity of urinary 
pathogens cultured in the urine of females 
with symptoms of uncomplicated UTI 
in four European primary care settings. 
However, the proportion of urine cultures 
meeting laboratory definitions of UTI, 
patients prescribed an antibiotic, antibiotic 
classes commonly prescribed, whether 
antibiotic choice was concordant with 
culture results, and subsequent consulting 
and prescribing did differ markedly. Despite 
these differences, patient-reported recovery 
measures did not vary at the country 
network level, before and after controlling 
for severity, prior urine infections, and 
antibiotic prescribing.
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Clinical examination
On a case report form, clinicians were 
asked to record details of the participant’s 
presenting clinical symptoms including 
fever, pain in the side, blood in urine, smelly 
urine, burning or pain when passing urine, 
urgency, daytime frequency, night-time 
frequency, tummy pain, restricted activities, 
and feeling generally unwell. Each feature 
was to be rated using a scale ranging 
from 0 (‘normal/not affected’) to 6 (‘as bad 
as it could be’). Doctors were also asked 
to record temperature, their antibiotic 
management for the suspected UTI, and 
any planned follow-up. The scale used was 
similar to the one used in the patient diary, 
and represented a slight modification of 
previously used instruments. The severity 
of three symptoms (daytime frequency, 
night-time frequency, and urgency) were 
summed to create a GP-rated symptom 
severity score ranging from 0 to 18 (more 
information about this is available from the 
authors on request).

Antibiotic prescribing
Antibiotic prescribing was assessed on: 

•	 index consultation (yes/no); and

•	 whether prescriptions were ‘concordant’ 
(a UTI on laboratory culture and prescribed 
antibiotics matching pathogen sensitivity, 
or no UTI on culture with no antibiotic 
prescribed) or ‘not concordant’ (a UTI 
on laboratory culture and prescribed an 
antibiotic to which the pathogen was 
resistant, or a UTI on culture and no 
antibiotic prescribed, or no UTI on culture 
and an antibiotic prescribed).

Urine dipstick and culture 
Participants were asked to provide a mid-
stream urine sample at baseline, in addition 
to any urine samples the responsible 
clinician wished to obtain to guide usual 
care. Clinicians were asked to record: 

•	 whether they undertook urine dipstick 
testing and the results of dipstick tests 
performed; and 

•	 whether the urine was cloudy or had an 
offensive smell. 

Urine samples (stored in a boric acid 
sample container for microbiological 
investigation) were then referred by usual 
post to a microbiology laboratory — samples 
for England and Wales were sent to Public 
Health Wales Specialist Antimicrobial 
Chemotherapy Unit (PHW SACU); in Spain, 
samples were tested by microbiological 
departments of the hospitals Ramón y Cajal 
(Madrid), Joan XXIII (Tarragona), and Bon 

Pastor (Barcelona); and University Medical 
Center (UMC) Utrecht tested samples for 
females in the Netherlands. 

Isolated bacteria considered to be 
causing a UTI were frozen and subsequently 
sent to PHW SACU, where sensitivities 
to urinary tract antimicrobials were 
determined using agar dilution and the 
European Committee on Antimicrobial 
Susceptibility Testing breakpoints. Urine 
samples were considered positive for UTI 
if there was a pure or predominant (103 
difference between the first and the second 
most abundant isolate on any subsequent 
pathogens) culture at ≥105 colony-forming 
unit (CFU)/mL of any organisms.19 A 
sensitivity analysis was conducted using a 
European definition that required a lower 
quantification threshold: ≥103 CFU/mL of 
any organism cultured.20

Participant follow-up
Participants were asked to complete a 
paper diary each day for 14 days, recording 
their symptoms (fever, pain in the side, 
blood in urine, smelly urine, burning or 
pain when passing urine, urgency, daytime 
frequency, night-time frequency, tummy 
pain, restricted activities, and feeling 
generally unwell) and rating them on a 
scale of 0 (‘no problem’) to 6 (‘as bad as it 
could be’). Any follow-up consultations for 
their UTI and medication use (including 
medication purchased over the counter) 
were also recorded in the diary. Participants 
were contacted by telephone by the research 
team if diaries were not returned 2 weeks 
after the due date. 

All data collection forms were translated 
for use in Spain and the Netherlands, 
then translated back into English so the 
meaning and validity of translations could 
be checked.

Patient-reported recovery
Recovery was assessed in terms of: 

•	 time to full recovery — the first day that 
all 11 symptoms were scored 0 (normal/
not a problem); 

•	 time to resolution of moderately bad 
symptoms — the first day that all 11 
symptoms were scored 2 (slight problem 
or less); and 

•	 time to resolution of daytime frequency, 
night-time frequency, and urgency — the 
first day that all three symptoms were 
scored 0. 

The last recovery outcome was derived 
following a factor analysis of all 11 
symptoms. (More information on this can 
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be obtained from the authors on request.) 

Data analysis
Descriptive statistics by country and overall 
were calculated using means and standard 
deviations (SDs) inflated for clustering, 
medians (interquartile ranges [IQRs]), 
and proportions, as appropriate. The odds 
of having the following were compared 
between various patient characteristics and 
between countries using two-level logistic 
regression models, with patients nested 
within practices. The patient characteristics 
were: 

•	 a dipstick test performed; 

•	 a microbiologically confirmed UTI; 

•	 being prescribed antibiotics; 

•	 receiving an antibiotic prescription 
concordant with urine culture results; 

•	 having a urine sample that would have 
normally been sent for culture by a GP; 

•	 having a planned follow-up arrangement; 

•	 being prescribed subsequent antibiotics; 
and 

•	 re-consulting in the 2 weeks following 
the index consultation. 

The practice-level ICC was estimated 
using the standard π  2/3 estimator.21 

Time to recovery was compared between 
various participant characteristics and 
between countries using two-level 
Cox proportional hazards models, with 
participants nested within practices.

Candidate variables related to case mix 
comprised: 

•	 age of participant at baseline; 

•	 temperature of participant at baseline; 

•	 clinician-rated symptom severity score; 

•	 number of days off work (0 or >1)); 

•	 previous number of days with symptoms 
(0–7, 8–14, 15–21, ≥22); 

•	 level of leukocytes found in urine on 
dipstick testing (negative, +, ++, +++); 

•	 nitrites, protein, and blood were either 
negative or positive, and the PH level was 
between 5.0–7.0, and between 7.5–8.5 
(results are given as whole numbers, for 
example, 7.0 going up at 0.5 increments);

•	 cloudy urine; 

•	 offensive smelling urine; 

•	 diagnosed with a urine infection in the 
past; 

•	 number of treated urine infections in the 
past year (zero, one, two, three, or >3). 

Candidate variables related to patient 

management comprised: 

•	 performed a dipstick test; 

•	 would have collected urine sample under 
normal circumstances; 

•	 prescribed an antibiotic; and 

•	 organised follow-up. 

All candidate variables that were 
associated with the response variable at 
the 10% significance level (P-value <0.1) 
in a univariable model were entered into 
a multivariable model. Findings from the 
univariable analyses are available from the 
authors on request. 

Each country was compared with the 
overall average in the regression models 
using a sum-to-zero contrast. However, 
each country was also compared with 
England (the country from where the highest 
number of participants were recruited) 
to ensure the findings were not strongly 
influenced by the choice of contrast, as 
indicated by Hardy.22

Data management was performed 
using IBM SPSS Statistics for Windows, 
version 20. All analyses were performed 
using R (version 3.0.1) and the lme4 
package. 

RESULTS
A total of 797 females were included, with 
the smallest proportion being recruited 
in the Netherlands: 246 females were 
recruited in England, 213 in Wales, 205 in 
Spain, and 133 in the Netherlands. Baseline 
data were returned for 793 participants 
(Table 1). 

Urine samples that were analysed for the 
primary UTI identification were provided by 
726 participants (91.1%). For the remainder, 
samples were either not provided (n = 39), 
leaked in transit to the laboratory (n = 24), 
or were unable to be processed by the 
laboratory (n = 6).

The 2-week follow-up diary was returned 
by 567 participants (71.1%) (Figure 1). 
Those who did not return their diaries 
were younger on average (median age 
34 years, IQR 23–48 years, versus median 
age 50 years, IQR 35–64 years), but had 
similar GP-rated symptom severity scores 
at enrolment compared with those who 
did return their diaries. Diary return rates 
were lower in Wales and females recruited 
there tended to be younger than in the other 
networks.

Presentation
Symptom severity at baseline, as rated by 
recruiting GPs, were lowest for participants 
in Spain (mean 8.1, SD 3.7), followed by the 
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Netherlands (mean 9.1, SD 4.2), England 
(mean 10.1, SD 4.0), and Wales (mean 
10.5, SD 4.6) (Table 1). Participants in the 
Netherlands were symptomatic for longer 
before consulting (median 5 days, IQR 
3–10 days) versus responders from all four 
countries (median 3 days, IQR 2–7 days). 

Median age ranged from 39 years 
(IQR 27–54 years) in Wales to 50 years 
(IQR 31–63 years) in England (Table 1). 
The proportion of participants in paid 
employment was similar in Wales, England, 
and the Netherlands, but slightly lower in 
Spain, while the proportion that had taken 
≥1  days off work was highest in England 
and lowest in the Netherlands (Table 1). 

Participants for whom outcome data 
were available were older but had similar 
symptom severity scores at inclusion 
compared with those lost to follow-up. 

Before consulting, of the 567 participants 
who completed the follow-up diary, 184 
(32.5% — ranging from 1.3% [2/155] in Spain 
to 46.6% [61/131] in Wales) — reported 
trying to manage their UTI with cranberry 
juice (Table 1). 

Mean body temperature at baseline was 
normal in all networks. 

Dipstick testing
A total of 669/791 (84.6%) participants had 
a dipstick test performed at baseline; the 
highest number of tests performed was in 
the Netherlands (127/133, 95.5%) and the 
lowest in Spain (141/205, 68.8%). 

Microbiological confirmation of a UTI
Overall, 259/726 (35.7%, 95% CI = 32.3 to 
39.2) participants were identified with a UTI 
according to the primary microbiological 
definition used in this study, with 
similar proportions in England (24.3%, 
95% CI = 19.1 to 30.4) and Wales (24.1%, 
95% CI = 18.7 to 30.5) but larger ones in 
Spain (42.3%, 95% CI = 35.4 to 49.6) and 
in the Netherlands (63.8%, 95% CI = 55.1 
to 71.6) (Table 2). Enterobacteriaceae 
(most commonly Escherichia coli) were 
implicated in 88.8% (230/259) of UTIs and 
Coagulase-negative staphylococci in 5.8% 
(15/259) of UTIs (Table 2). 

Resistance to at least one of the tested 
antibiotics was recorded in 52.6% (110/209) 
of isolated strains (Table 3). Trimethoprim 
resistance was similar between countries 
(16.7% [8/48] in England to 22.7% [10/44] 
in Wales), but nitrofurantoin resistance was 
higher in England and the Netherlands; 
numbers, however, are small (Table 3). 

Slightly more participants had a 
microbiologically confirmed UTI according 
to the European definition for a UTI, which 
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requires a lower quantification threshold 
of 103 CFU/mL (285 participants, 39.3%)
compared with the primary definition used 
in the study (urine samples were considered 
positive for UTI if pure or predominant (103 
difference between the first and the second 
most abundant isolate on any subsequent 
pathogens) culture at ≥105 CFU/mL of 
any organisms). The prevalence of UTI in 
the Netherlands (65.4%, 83/127) remained 
highest when compared with other 
countries (England: 22.5%, 49/218; Wales: 
26.6%, 53/199; Spain: 54.9%, 100/182) using 
this definition.

Antibiotic prescribing
A total of 232/244 participants in England 

(95.1%), 196/211 in Wales (92.9%), 
195/205 in Spain (95.1%), and 79/133 in 
the Netherlands (59.4%) were prescribed 
empirical antibiotics (Table 4). 

After adjusting for participant 
characteristics, the odds of being prescribed 
an antibiotic were 150% higher for 
participants in England (odds ratio [OR] 2.50, 
95% CI = 1.11 to 5.62, P = 0.027) and 222% 
higher for participants in Spain (OR 3.22, 
95% CI = 1.32 to 7.86, P = 0.010) compared 
with the overall average. The odds of being 
prescribed an antibiotic in the Netherlands 
were 82% lower (OR 0.18, 95% CI = 0.08 to 
0.39, P<0.001) compared with the overall 
average. Changing the comparator from the 
overall average to England, it was found that 

URINALYSIS 2-WEEK FOLLOW UP

Wales:              n = 48
England:              n = 53
Spain:              n = 77
The Netherlands:               n = 81

Positive urine samples n = 259
Wales:              n = 131
England:              n = 177
Spain:              n = 154
The Netherlands:               n = 105

Patient 2-week diaries received n = 567

Urine samples analysed n = 726
Wales:              n = 199
England:              n = 218
Spain:              n = 182
The Netherlands:               n = 127

Urine samples received at 
laboratory n = 728

Wales:              n = 199
England:              n = 218
Spain:              n = 183
The Netherlands:               n = 128

Samples lost to follow-up (not 
provided/leaked on transit) n = 69
Wales:              n = 14
England:              n = 28
Spain:              n = 22
The Netherlands:               n = 5

Patients recruited n = 797
Wales:              n = 213
England:              n = 246
Spain:              n = 205
The Netherlands:               n = 133

GP practices open to recruitment n = 49
Wales:              n = 11
England:              n = 11
Spain:              n = 17
The Netherlands:               n = 10 Eligibility screening:

Sites were requested to keep 
screening logs; however, these 
data are incomplete and not 
reliable, and so therefore are
not reported.

Diaries lost to follow-up (not 
returned) n = 230

Wales:              n = 82
England:              n = 69
Spain:              n = 51
The Netherlands:               n = 28

Figure 1. STROBE participant flowchart. 
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participants in Wales and the Netherlands 
had lower odds of receiving an antibiotic 
prescription (multivariable OR for Wales 
0.28, 95% CI = 0.08 to 0.97; the Netherlands 
0.07, 95% CI = 0.02 to 0.27; and Spain 1.29, 
95% CI = 0.32 to 5.19) (data not shown). 
England was chosen as the reference 
category as it is the country where most 
participants were recruited. 

The odds of being prescribed an antibiotic 
were also higher for those participants with 
a positive dipstick test for blood in urine (OR 

2.95, 95% CI = 1.42 to 6.14, P = 0.004) or 
a higher clinician-rated symptom severity 
score (for one-unit increase OR 1.20, 
95% CI = 1.10 to 1.31, P<0.001) (data not 
shown). 

Trimethoprim was the most commonly 
prescribed antibiotic in Wales (76.5%, 
150/196), fosfomycin in Spain (75.9%, 
148/195), nitrofurantoin in the Netherlands 
(79.7%, 63/79), and trimethoprim and 
nitrofurantoin in England (46.1%, 107/232 and 
48.7%, 113/232 respectively) (Table 4). Spain 

Table 3. Resistance profiles of identified urinary pathogensa

	 Wales 	 England	 Spain	 The Netherlands	 Total  
	 (N = 44)	 (N = 48)	 (N = 44)	 (N = 73)	 (N= 209)

	 n	 %	 n	 %	 n	 %	 n	 %	 n	 %

Amoxicillin	 15	 34.1	 25	 52.1	 27	 61.4	 18	 24.7	 85	 40.7

Trimethoprim 	 10	 22.7	 8	 16.7	 8	 18.2	 13	 17.8	 39	 18.7

Co-amoxiclav	 0	 0.0	 4	 8.3	 12	 27.3	 0	 0.0	 16	 7.7

Nitrofurantoin	 0	 0.0	 4	 8.3	 1	 2.3	 6	 8.2	 11	 5.3

Fosfomycin	 3	 6.8	 2	 4.2	 3	 6.8	 3	 4.1	 11	 5.3

Ciprofloxacin	 2	 4.5	 1	 2.1	 2	 4.5	 2	 2.7	 7	 3.3

Gentamicin	 1	 2.3	 2	 4.2	 1	 2.3	 1	 1.4	 5	 2.4

Cefalexin	 0	 0.0	 2	 4.2	 2	 4.5	 1	 1.4	 5	 2.4

Meticillin	 0	 0.0	 2	 4.2	 3	 6.8	 0	 0.0	 5	 2.4

Cefotaxime	 0	 0.0	 2	 4.2	 0	 0.0	 2	 2.7	 4	 1.9

Ceftazidime	 0	 0.0	 1	 2.1	 1	 2.3	 2	 2.7	 4	 1.9

Ertapenem	 0	 0.0	 1	 2.1	 2	 4.5	 0	 0.0	 3	 1.4

Temocillin	 0	 0.0	 0	 0.0	 0	 0.0	 0	 0.0	 0	 0.0

Sensitive to all tested antibiotics	 24	 54.5	 16	 33.3	 13	 29.5	 46	 63.0	 99	 47.4

Resistant to single antibiotic	 12	 27.3	 18	 37.5	 13	 29.5	 14	 19.2	 57	 27.3

Resistant to >1 antibiotic	 8	 18.2	 14	 29.2	 18	 40.9	 13	 17.8	 53	 25.4 

aBased on those who have a microbiologically confirmed UTI. UTI = urinary tract infection.

Table 2. Prevalence of UTI and urinary pathogens

	 Wales	 England	 Spain	 Netherlands	  
	 N = 199	 N = 218	 N = 182	 N = 133	 Overall

			   n 	 %	 n 	 %	 n 	 %	 n 	 %	 n 	 %

No UTI confirmed	 Mixed growth (≥2 organisms)	 103	 51.8	 118	54.1	 9	 4.9	 37	 29.1	 267	 36.8 
		  Single organism growth at <105	 34	 17.1	 37	 17.0	 26	 14.3	 2	 1.6	 99	 13.6 
		  No growth	 14	 7.0	 10	 4.6	 34	 18.7	 7	 5.5	 65	 9.0 
		  Unclear organism names (mixed growth)	 0	 0.0	 0	 0.0	 36	 19.8	 0	 0.0	 36	 5.0 
		  Total	 151	  75.9	 165	75.7	 105	 57.7	 46	 36.2	 467	 64.3

UTI confirmed	 Pure culture at ≥105 	 34	 17.1	 38	 17.4	 77	 42.3	 81	 63.8	 230	 31.7 
	 Predominant culture at ≥105 	 14	 7.0	 15	 6.9	 0	 0.0	 0	 0.0	 29	 4.0 
	 Total	 48	 24.1	 53	 24.3	 77	 42.3	 81	 63.8	 259	 35.7

Urinary pathogen 	 Enterobacteriaceae	 44	 91.7	 48	 90.6	 66	 85.7	 72	 88.9	 230	 88.8 
identificationa	 Coagulase negative staphylococci (S. saprophyticus)	 2	 4.2	 1	 1.9	 9	 11.7	 3	 3.7	 15	 5.8 
	 Other pathogens	 2	 4.2	 4	 7.5 	 2	 2.6	 6	 7.4	 14	 5.4 
	 Total	 48	 100.0	 53	 100.0	 77	 100.0	 81	 100.0	 259	 100.0

aBased on those who have a microbiologically confirmed UTI (as per primary definition of UTI in this study). UTI = urinary tract infection.

e836  British Journal of General Practice, December 2017



had the highest proportion of co-amoxiclav 
prescribing (9.7%, 19/195) and ciprofloxacin 
prescribing (9.2%, 18/195) (Table 4). Ten 
participants (1.4%) received a prescription 
for cephalosporins (Table 4). Overall, 13/702 
(1.9%) participants were given a delayed 
antibiotic prescription (data not shown).

A total of 225/675 (33.3%) participants 
were prescribed an antibiotic that was 
concordant with the culture result (antibiotic 
class matched to a microbiological 
definition for UTI on culture and to pathogen 
sensitivity, as well as those who did not 
have a microbiological UTI and were not 
prescribed an antibiotic). The Netherlands 
had the highest proportion of concordant 
prescribing and Wales had the lowest 
(66.7%, 82/123 compared with 23.8%, 
46/193) (Table 4). 

In total 450/675 (66.7%) participants were 
prescribed antibiotics non-concordantly 
(Table 4). Overall, most non-concordant 

antibiotic prescribing related to females with 
a culture negative for UTI being prescribed 
an antibiotic (400 females, 59.3%), and 
few prescriptions were non-concordant 
because of resistance to the prescribed 
antibiotic (28/675, 4.8%) (data not shown). 
The proportion of participants prescribed a 
concordant antibiotic was almost identical 
(32.5%, 203/625) when the European 
laboratory criteria for UTI were used. 

Non-antibiotic prescribed medication 
Spain had the highest proportion of females 
who were prescribed paracetamol (20.5%, 
42/205) or ibuprofen (5.9%, 12/205), while 
England had the highest proportion of 
females whose clinicians advised them 
to take paracetamol (28.5%, 70/246) or 
ibuprofen (10.6%, 26/246). Prescriptions for 
paracetamol or ibuprofen, or advice to self-
medicate with these, was negligible in the 
other research networks.

Table 4. Antibiotic prescriptions at initial consultation

	 Wales	 England	 Spain	 The Netherlands	  
	 N = 211	 N = 244	 N = 205	 N = 133	 Overall

	 n	 %	 n	 %	 n	 %	 n	 %	 n	 %

No prescribed antibiotics	 15	 7.1 	 12	 4.9 	 10	 4.9 	 54	 40.6 	 91	 11.5

Prescribed antibiotics	 196	 92.9 	 232	 95.1 	 195	 95.1 	 79	 59.4 	 702	 88.5

Fosfomycin	 0	 0.0 	 0	 0.0 	 148	 75.9 	 5	 6.3 	 153	 21.8

Trimethoprim	 150	 76.5 	 107	 46.1 	 0	 0.0 	 9	 11.4 	 266	 37.9

Nitrofurantoin 	 34	 17.3 	 113	 48.7 	 6	 3.1 	 63	 79.7 	 216	 30.8

Co-amoxiclav	 2	 1.0 	 1	 0.4 	 19	 9.7 	 1	 1.3 	 23	 3.3

Cephalosporins	 3	 1.5 	 5	 2.2 	 2	 1.0 	 0	 0.0 	 10	 1.4

Ciprofloxacin	 2	 1.0 	 0	 0.0 	 18	 9.2 	 1	 1.3 	 21	 3.0

Other antibiotica	 5	 2.6 	 6	 2.6 	 2	 1.0 	 0	 0.0 	 13	 1.9

Receiving antibiotic prescription 
  OR (95% CI)  P-valueb,c	 0.70	 2.50	 3.22	 0.18	 1.00 
	 (0.34 to 1.46) 0.346	 (1.11 to 5.62) 0.027	 (1.32 to 7.86) 0.010	 (0.08 to 0.39) <0.001

Concordant antibiotic prescriptions 
  UTI and antibiotic and sensitive	 33	 17.1 	 40	 19.0 	 38	 25.7 	 51	 41.5 	 162	 24.0 
  No UTI and no antibiotic	 13	 6.7 	 12	 5.7 	 7	 4.7 	 31	 25.2 	 63	 9.3

Total	 46	 23.8 	 52	 24.6 	 45	 30.4 	 82	 66.7 	 225	 33.3

Non-concordant antibiotic prescriptions  
  UTI and antibiotic and resistance	 10	 5.2 	 8	 3.8 	 4	 2.7 	 6	 4.9 	 28	 4.1 
  UTI and no antibiotic	 1	 0.5 	 0	 0.0 	 1	 0.7 	 20	 16.3 	 22	 3.3 
  No UTI and antibiotic	 136	 70.5 	 151	 71.6 	 98	 66.2 	 15	 12.2 	 400	 59.3

Total	 147	 76.2 	 159	 75.4 	 103	 69.6 	 41	 33.3 	 450	 66.7

Overall	 193	 100.0 	 211	 100.0 	 148	 100.0 	 123	 100.0 	 675	 100.0

Receiving concordant antibiotic prescription 
  OR (95% CI) P-valueb,d	 0.57	 0.60	 0.80	 3.66	 1.00 
	 (0.43 to 0.77) <0.001	 (0.45 to 0.79) <0.001	 (0.59 to 1.08) 0.144	 (2.67 to 5.02) <0.001

aOther antibiotic includes: amoxicillin, metronidazole, pipemidic acid, and doxycycline. bTwo-level model, with centre as the second level and participants as the first level. 
cCompared with the overall average. Adjustment made for participant characteristics including age, clinician-rated symptom severity score, previous number of days with 

symptoms, positive protein test, and positive blood test. Model based on 455 participants (57.1%) nested within 47 practices, practice-level ICC = 0.140. dAdjusted for country. 

ICC = intra-cluster correlation coefficient. OR = odds ratio. UTI = urinary tract infection.
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Planned follow-up with a GP or nurse
Overall, 225/779 (28.9%) participants had 
follow-up contact arranged with a GP or 
nurse (14 out of 793 were missing in planned 
follow-up with a GP or nurse questions). This 
varied widely between countries, from 12.4% 
(30/242) of participants in England to 55.0% 
(112/204) of those in Spain. After adjusting for 
participant characteristics, having a follow-
up contact arranged was associated with: 

•	 age of the participant (OR for 10-year 
increase: 1.16, 95% CI = 1.01 to 1.32, 
P = 0.029); 

•	 presence of leukocytes (+++ result 
compared with a negative result: OR 0.43, 
95% CI = 0.21 to 0.88, P = 0.021); 

•	 positive dipstick test for nitrites (OR: 0.55, 
95% CI = 0.32 to 0.96, P = 0.035);

•	 cloudy urine (OR 1.69, 95% CI = 1.00 to 
2.86, P = 0.049); and 

•	 temperature of participant (OR for 1°C 
increase: 1.83, 95% CI = 1.10 to 3.04, 
P = 0.019). 

Participant recovery
The median time to full recovery was 
10 days (IQR 6–14 days). For those who had 
a microbiologically confirmed UTI, median 
recovery time was 9 days (IQR: 6–14 days); 
for those who did not, it was 10 days (IQR 
6–14 days). Antibiotic prescription at the 
index consultation was associated with time 
to full recovery (adjusted hazard ratio 1.69, 
95% CI = 1.05 to 2.72, P = 0.006). Those who 
were prescribed an antibiotic recovered 
faster than those who were not (median 
9 days [IQR 5–14 days] versus 13 days [IQR 
7–14 days]). 

Although the median time to recovery in 
those who had a microbiologically confirmed 
UTI and were prescribed antibiotics was the 
shortest, there was no evidence of any 
differential association between antibiotic 
prescribing and a microbiologically 
confirmed UTI. (More information about this 
is available from the authors on request.) 

There was also no evidence of any 
differences in recovery at a country level. 
Similarly, there was no evidence of any 
differences by country with regard to the 
time taken to resolve moderately bad 
symptoms (median 4 days, IQR 2–6 days) 
or daytime frequency/night-time frequency/
urgency (median 8 days, IQR: 4–14 days). 
Findings were similar in unadjusted and 
adjusted models. (Further data are available 
from the authors on request.)

Subsequent antibiotic prescribing
In the 2 weeks following inclusion, 55/531 

(10.4%) participants were prescribed at 
least one subsequent antibiotic for their UTI 
symptoms, with 19 of the 113 participants 
in Wales (16.8%), 24/165 in England (14.5%), 
11/104 in Netherlands (10.6%), and 1/149 in 
Spain (0.7%) (data not shown).

Re-consultation
During the follow-up period, 130/547 
(23.8%) participants reported that they had 
consulted with their GP or out-of-hours 
provider for their UTI symptoms: 41/121 
participants in Wales (33.9%), 28/102 in the 
Netherlands (27.5%), 47/172 in England 
(27.3%), and 14/152 in Spain (9.2%). 

DISCUSSION
Summary 
This observational study of the 
presentation, management, and outcomes 
of uncomplicated UTI in primary care in 
four European countries involving almost 
800 participants found remarkably 
little difference in GP-rated symptom 
severity at presentation, pathogens, and 
their sensitivity to antibiotics. However, 
considerable differences were found in UTI 
positivity on culture, antibiotic prescribing, 
subsequent antibiotic prescriptions, and 
re-consultations at the country primary 
care network level. 

Antibiotic prescribing was favourably 
associated with recovery. However, there 
was no notable difference in participant 
recovery at the country level, after controlling 
for case mix and initial antibiotic prescribing. 
Delayed antibiotic prescribing was rare, as 
were non-antibiotic prescriptions. These 
findings indicate that there is considerable 
unwarranted clinical variation in care — 
particularly in the use of broad-spectrum 
antibiotics — and, as such, highlight the 
opportunity for determining the most cost-
effective pathway of care for uncomplicated 
UTI. This could also help to minimise 
unnecessary exposure to antibiotics.

Strengths and limitations 
To the authors’ knowledge, this is the 
first prospective study to describe 
the presentation and management of 
uncomplicated UTI in primary care settings 
in Europe, and to explore the association 
with patient recovery, taking microbiological 
findings and case mix into account. No 
attempt was made to standardise 
investigations and management across 
the centres because the goal was to 
describe variation and to explore whether 
any variation identified was associated 
with recovery and microbiological findings, 
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thereby being clinically warranted. 
Participants were recruited using the 

same eligibility criteria, outcome measures, 
and data collection tools in four European 
settings; sample numbers were adequately 
powered to determine variation at a primary 
care network level. In addition, susceptibility 
testing was standardised in a central 
microbiology research laboratory. 

Clinicians may have altered their 
behaviour because of research conditions, 
despite clear communication that the 
purpose was to describe routine care. Their 
assessment of the patients’ symptoms at 
study inclusion may have been influenced 
by personal, interpersonal, and cultural 
factors. In addition, although this study 
largely met the authors’ pre-specified 
power requirements, relatively few patients 
from each network were included, and 
fewer participants were recruited in the 
Netherlands. 

Primary care research networks in 
Eastern or Northern European countries 
were not included. Participating networks 
were local organising groups that recruited 
general practices into the study. Networks 
were selected partly because of their 
research experience and because of their 
ability to implement the study protocol to a 
high standard. However, it is important to be 
aware that each of the four networks does 
not necessarily reflect consulting behaviour 
and care of the whole country. 

Study participants may have been 
selectively rather than sequentially invited 
to participate, and there are no reliable 
logs of those patients who were eligible to 
participate but not invited to do so. Studies 
in both hospitals and primary care that 
rely on opportunistic recruitment of acutely 
unwell patients during times of busy service 
delivery may be prone to selection bias that 
is difficult to fully assess. In addition, not all 
clinicians in the practices were participating 
in the study, and not all of those who did 
participate worked full time or recruited 
each time they were at work. 

Although local laboratories followed 
their standard operating procedures for 
urinalysis and storage of microorganisms, 
sample transport times and arrangements 
may have differed, leading to variation in the 
proportion of samples that were considered 
positive for UTI. 

Differences in the proportion of urine 
samples considered positive for a UTI 
and proportion of patients prescribed 
an antibiotic between the Netherlands 
compared with the other countries may 
partly be explained by distinct characteristics 
of usual care in the Netherlands, where, for 

example, it is common for females who 
are symptomatic to leave a urine sample 
at the practice and, if it is positive for nitrite 
on dipstick, it is then tested with a dipslide 
culture. This is done before any antibiotic 
prescribing decision is made or the urine is 
sent for laboratory culture.

Comparison with existing literature
The authors’ systematic search in January 
201411,12,14,15,23–30 and update in November 
20162,31,32 found that this is the first 
prospective study to compare routine 
management of UTI in primary care 
between country settings, taking case mix 
and microbiological findings into account.

Daytime frequency and urgency were 
both the most prevalent and severely graded 
(rated ‘bad’) symptoms across all networks. 
Frequency and dysuria were the most 
prevalent symptoms reported in previous 
European studies, although urgency was 
reported by fewer studies and had a lower 
prevalence.12,24,25,30,32 

Urinalysis dipsticks were the most 
commonly used tests across all four 
networks; the findings presented here are 
similar to those of studies undertaken in 
Spain, Sweden, and Germany, in which use 
of dipstick urinalysis ranged from 84% to 
93%.23,27,30 UTI on culture was identified in 
just over a third of cases overall; similar 
proportions were identified in England 
(24.3%) and Wales (24.1%), whereas those in 
Spain (42.3%) and the Netherlands (63.8%) 
were much higher. Vellinga et al found that 
70% of urine samples from patients with 
suspected UTI had no evidence of UTI on 
culture in a study in Ireland.15 Hummers-
Pradier et al found 65.6% of patients in 
Germany had a positive result (using a 
definition of 103 CFU/mL and no more 
than two pathogens),27 and Etienne et al31 
found that 78% had a positive urine culture 
in a French study; however, both of these 
studies used a lower threshold for positivity 
compared with the primary definition used 
here in this current study. Three UK studies 
reported positivity of samples between 25% 
and 38%.11,14,25 Little et al ’s observational 
study, also conducted in the UK, found that 
50% of females with symptoms attributed to 
a UTI met microbiological criteria for a UTI 
that was similar to that used in this current 
study;18 and, as with the current study, 
these authors also found that females 
treated with antibiotics recovered faster.12 

As with the study presented here, 
Etienne et al found that Escherichia 
coli predominated, with generally high 
rates of sensitivity to commonly used 
antibiotics; 13% of isolates were resistant 
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to trimethoprim-sulfamethoxazole 
compared with this study’s overall finding 
for trimethoprim resistance of 18.7%.31 

In this curent study overall, antibiotics 
were prescribed for 88.5% (59.4% in the 
Netherlands and >92.0% in the other 
settings). Antibiotic prescribing ranged 
from 56.0% to 98.6% in previous European 
studies.15,24,27 Two English studies12,25 found 
prescribing rates similar to those reported 
here for the network in England, and a 
Spanish study found a similar proportion to 
the prescribing rate in the Spanish network 
in this current study.30 A Welsh study found 
a much lower prescribing rate than the 
one presented here, but that study relied 
on patient recall of antibiotic prescription 
rather than GPs’ recording it at the time of 
consultation.11 

In the study presented here, trimethoprim 
(in Wales), nitrofurantoin (in Wales, England, 
and the Netherlands), and fosfomycin (in 
Spain) were most commonly prescribed, but 
quinolone antibiotics were fairly commonly 
prescribed in Spain, which confirms 
previous findings.28,31 Studies from across 
Europe also demonstrate the wide variation 
between countries in terms of the choice 
of antibiotics prescribed for uncomplicated 
UTI.2,23,24,26,28,29,31,32 

Guideline-concordant antibiotic prescribing 
ranged from 23.8% in Wales to 66.7% in 
the Netherlands. Philips et al compared 
adherence to guidelines, regarding the type 
of antibiotics prescribed for the primary 
care out-of-hours management of UTI in 
four European countries, and found that it 
ranged from 25% to 100%.1 Other studies 
have similarly confirmed poor adherence to 
guidelines for managing uncomplicated UTI 
in primary care.2,23,24,28,30,33 

Implications for research and practice 
This study has demonstrated the little 
variation in presentation, pathogens, and 

sensitivity of pathogens to antibiotics 
causing UTI in four European settings. 
However, in contrast, the proportion of 
cases meeting laboratory definitions of 
UTI, the proportion of patients prescribed 
an antibiotic, the antibiotics commonly 
prescribed, subsequent antibiotics 
prescribed, and consulting behaviour did 
differ markedly. In spite of this, a variety 
of participant-reported recovery measures 
showed no variation at country level and 
antibiotics were associated with improved 
outcomes overall. Further research is 
needed to better define the relationship 
between microbiological findings (using 
optimal diagnostic testing), patient 
symptoms at presentation, prognosis, and 
response to antimicrobials. 

Given the low rates of microbiologically 
confirmed UTI on culture (especially in the 
UK) and the response of some females 
with uncomplicated UTI to non-antibiotic 
treatment, such as ibuprofen,34 it is likely 
that symptoms of uncomplicated UTI 
represent a syndrome caused by a range of 
aetiology. This range could include infection 
that may or may not be routinely cultured,35 
and inflammation at various sites in the 
urinary tract due to non-infectious causes. 

Although more of the UTI treatment in 
the Netherlands was concordant, according 
to the definition used in this study, it was 
also at a cost of undertreating a greater 
proportion of cases of microbiologically 
confirmed UTI than other countries. The 
most cost-effective care pathway for 
managing symptoms of uncomplicated 
UTI should now be determined and care 
standardised to maximise symptom 
resolution, resource use, and better 
targeted antibiotic prescribing; current 
variation in care is not warranted on clinical 
grounds.
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