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Abstract: Urinary tract infections (UTIs) are highly prevalent in long-term care facilities, constituting the most
common infection in this setting. Our research focuses on analyzing clinical characteristics and antimicrobial
prescriptions for UTIs in residents across nursing homes (NH) in Spain. This cross-sectional report is part of a
before/after intervention study using a multifaceted approach based on the normalization process theory to
improve healthcare quality provided by nursing staff in 34 NHs in Spain. In this study we present the results
of the first audit including 719 UTI cases, with an average age of 85.5 years and 74.5% being women. Cystitis
and pyelonephritis presented distinct symptom patterns. Notably, 6% of asymptomatic bacteriuria cases were
treated. The prevalence of dipstick usage was 83%, raising concerns about overreliance, including in the 46
asymptomatic cases, leading to potential overdiagnosis and antibiotic overtreatment. Improved diagnostic
criteria and personalized strategies are crucial for UTI management in NHs, emphasizing the need for
personalized guidelines on management of UTIs, to mitigate indiscriminate antibiotic use in asymptomatic
cases.
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1. Introduction

In recent decades, Europe has experienced a significant increase in the number of geriatric
individuals. Population projections of European Union, estimate that the old-age dependency ratio
will increase from 33.0 % in 2022 to 59.7 % in 2100 [1].

Demographic changes are transforming the healthcare landscape. Older adults represent a
larger proportion of the population, increasing the demand for long-term care facilities. Nursing
homes (NHs) are intended to mimic the home environment of residents, but often become spaces
where people with significant underlying conditions live in limited spaces, sharing caregivers in a
communal setting [2]. Despite providing less intensive medical care, long-term care facilities have
not been immune to healthcare-associated infections, affecting the vulnerable NH population [3,4].

Infections represent a major challenge for older people living in NH, as their compromised
immune system known as immunosenescence and underlying health problems make them more
susceptible to these conditions [5].

Urinary tract infections (UTIs) are common infections among elderly people living in NHs in
Europe [6]. This pathology ranges from asymptomatic bacteriuria to sepsis associated with UTI,
requiring hospitalization. The diagnosis of symptomatic UTI in older adults usually requires the
presence of localized genitourinary symptoms, fever, pyuria, and a urine culture confirming the
presence of a uropathogen [7]. In cases of symptomatic UTI, antimicrobial therapy is considered
appropriate [8].

Given the potential for UTIs to lead to severe infections, healthcare professionals may diagnose
UTls relying solely on vague symptoms, such as changes in behavior or alterations in the appearance
of urine.

Recognizing the importance that antibiotics are often prescribed for this infection, even though
a considerable portion of these prescriptions are considered inappropriate [9-11]. This practice
contributes significantly to increasing antimicrobial resistance (AMR), which poses a threat to public
health, healthcare systems, and social well-being [12]. Infections caused by antibiotic-resistant
bacteria are associated with increased morbidity and mortality, as well as increased treatment costs
due to the high risk of complications and hospital admissions [13,14].

AMR is linked to significant economic costs. In Europe, for instance, AMR is estimated to result
in an annual economic burden surpassing nine billion euros [15,16]. In NHs this concern is
exacerbated by the problem of suboptimal antimicrobial prescribing due to lack of diagnostic
capacity [17]. The aging of the population in NHs has presented a representative change with an
increase in complexity, including higher rates of multimorbidity and frailty [18]. This demographic
change leads to increased susceptibility to serious complications, especially infectious diseases,
highlighting the need for improved antimicrobial stewardship programs and prevention measures
for healthcare-associated infections [2].

Therefore, the aim of our study is to evaluate the clinical characteristics and prevalence of
antimicrobial prescriptions for UTIs in geriatric residents residing in NHs throughout Spain.

2. Results

2.1. Number of Registrations

Between February and April 2023, our study included 1505 infection registries in 34 NHs across
Spain in five different nodes. During this period, healthcare workers in these facilities documented a
total of 719 suspected cases of UTIs in elderly patients. The mean age was 85.5 (SD: 7.9) years, 74,5%
were women. Additionally, 42 (5.8%) patients had urinary catheters.

The most common symptoms reported included confusion, foul-smelling and cloudy urine. The
most common diagnosis was cystitis. A significant percentage of the patients, specifically 83.6%,
underwent a urine dipstick. Among those tested, 40% were prescribed fosfomycin as part of their
treatment (Table 1).
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Table 1. Demographics, diagnostic tests and symptomatology of registered urinary tract infections.

Total
n (%)
719 (100)
Women (%) 536 (74.5)
Men (%) 183 (25.5)
Age, mean (SD) 85.51 (7.93)
Urinary catheter (%) 42 (5.8)
. . Urine dipstick 601 (83.6)
Diagnotic test
Urinary culture 118 (16.4)
Fever 88 (12.2)
Chills 52 (7.2)
General signs and symptoms Confusion 400 (55.6)
Arthromyalgia 26 (3.6)
No general symptoms 231 (32.1)
Dysuria 124 (17.2)
Urinary urgency 36 (5.0)
Frequency 34 (4.7)
Incontinence 37 (5.1)
Symptoms and signs of urinary .
tract infection Back or flank pain 64 (8.9)
Gross blood in urine 83 (11.5)
Foul-smelling urine 356 (49.5)
Cloudy urine 302 (42.0)
None of the specifics 168 (23.4)

n, number; %, percentage, SD: standard deviation.
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Figure 1. Interaction chart between general symptoms and specific symptoms for urinary tract
infections.

As shown in Figure 1, when cross-referencing variables between general symptoms and those
specific to UTIs, the most prominent circles converged at the intersection of confusion with foul-
smelling and cloudy urine, indicating the highest frequency of recorded symptoms.

A total of 46 residents who exhibited neither general nor specific symptoms indicative of a UTI
were reported. Within this cohort, 43 persons (93.5%) received antibiotic treatment, predominantly
with fosfomyecin for 1 or 2 days. Out of the 43 treated cases, urine dipstick diagnostic tests were
conducted in 65% of instances, while urine cultures were carried out in 35%.

2.2. Diagnoses

The two primary diagnoses of UTIs presented distinct symptom patterns. Notably, there was a
similarity in the percentage of symptoms between cystitis and undetermined infection, suggesting
that the cases in which the diagnosis "none of the above" was selected probably corresponded to cases
of cystitis. In contrast, the symptomatic pattern of patients diagnosed with pyelonephritis diverged
from the other two groups. Patients with pyelonephritis had a higher prevalence of dysuria and gross
hematuria and, surprisingly, a lower presence of confusion compared to cases of cystitis and
undetermined infection (Figure 2).
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Figure 2. Interaction graph between general and specific symptoms and diagnosis.

In the examination and diagnosis of residents with and without urinary catheterization, both
groups shown a similar distribution of genders. Interestingly, the prevalence of undetermined
infections was notably higher among residents with urinary catheterization. Despite the similarity in
the most frequent diagnosis between the two groups, this disparity in the incidence of undetermined
infections suggests a possible association with the presence of urinary catheters. No statistically
significant differences were observed: in patients without catheterization, the p value was 0.1, and
with urinary catheterization, the p value was 0.3. (Table 2).
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Table 2. Distribution of different urinary tract infections according to sex and whether they have a
urinary catheter.

Without urinary catheter . .
With urinary catheter (n=42)

(n=677)
Diagnosis Men Women Men Women Total
(n=157) (n=520) (n=26) (n=16) (n=719)
n (%) n (%) n (%) n (%) n (%)
Cystitis 101 (64.3) 374 (71.9) 13 (50.0) 10 (62.5) 498 (69.3)
Pyelonephritis 3(1.9) 10 (1.9) 0 (0.0 1 (6.25) 14 (2)
None of the above 35 (22.3) 100 (19.2) 12 (46.2) 4 (25.0) 151 (21.0)
Missing 18 (11.5) 36 (6.9) 1(3.8) 1(6.25) 56 (7.7)

N, number; %, percentage.

2.3. Antibiotic Therapy

A total of 40 residents (5.5%) were not treated with antibiotics. Interestingly, the untreated group
had slightly fewer cases of confusion, cloudy urine, and foul-smelling urine compared to the treated
residents. In addition, there was a slightly increased prevalence of no symptoms in the untreated
group, although the differences between the two groups was minimal (Figure 3).
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Figure 3. Correlation between symptoms and antibiotic prescription.

Concerning the diagnosis, cystitis was the most frequently recorded, accounting for almost 70%
of the patients; however, only 15% of the patients undertook a urine culture (Table 3).

Table 3. Diagnosis and Treatment according by sex.

Total Women Men
n (%) n (%) n (%)
719 (100) 536 (74.5) 183 (25.5)
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Cystitis (%) 498 (69.3) 384 (77.1) 114 (22.9)
Diagnosis Pyelonephritis (%) 14 (1.9) 11 (78.5) 3(21.5)
None of the above (%) 151 (21.0) 104 (68.9) 47 (31.1)
Penicillin V (%) 0 (0.0 0(0.0) 0(0.0)
Amoxicillin (%) 3(0.4) 2 (66,6) 1(33.4)
Amoxicillin/clavulanic acid (%) 65 (9.0) 45(69.2) 20 (30.8)
Macrolide or clindamycin (%) 1(0.1) 1 (100) 0 (0.0)
Cephalosporin (%) 129 (17.9) 92(71.3) 37 (28.7)
Antibiotic dispensed Fosfomycin (%) 288 (40.1) 228(79.2) 60 (20.8)
Nitrofurantoin (%) 54 (7.5) 42 (83.3) 12 (16.7)
Trimethoprim/sulfamethoxazole (%) 34 (4.7) 19 (55.8)  15(44.2)
Quinolone (%) 86 (12.0) 59 (68.6) 27 (31.4)
Other antibiotic (%) 26 (3.6) 19 (73.1) 7 (26.9)
No antibiotic (%) 40 (5.6) 32 (80) 8 (20)

N, number; %, percentage.

In analyzing antibiotic prescriptions, we identified a similarity in the treatment pattern when
the diagnosis "none of the above" was recorded, as opposed to the pattern observed in cases
diagnosed as cystitis. However, there was a variation in antibiotic prescribing practices for
pyelonephritis when compared with acute cystitis. In cases of pyelonephritis, there was a higher
prevalence of quinolones and cephalosporins, whereas fosfomycin was prescribed less frequently
compared with acute cystitis. When cross-referencing the variables diagnosis and antibiotic
prescription, we found all variables had p=>0.05, except for amoxicillin and clavulanic acid, where
we found a p=0.002 (Figure 4).

100
90
B No antibiotic
80
B Other antibiotic
70 W Quinolone
60 B Trimethoprim+sulfamethoxazole
W Nitrofurantoin
50
W Fosfomycin
40
W Cephalosporin
30 Macrolide or clindamycin
20 W Amoxicillin and clavulanic acid
Amoxicillin
10 B
0

Cystitis Pyelonephritis None of the above

Figure 4. Antibiotic prescription and types of antibiotics used in urinary tract infections.

A total of 353 women without an indwelling catheter were diagnosed with uncomplicated
cystitis and treated with antibiotics. Nearly half of these treatments corresponded to fosfomycin, with
cephalosporins, quinolones, and amoxicillin and clavulanic acid following in frequency. The median
treatment duration was observed to be 7 days. For instance, the two-day fosfomycin regimen was
more commonly used than the single-dose regimen, and nitrofurantoin was predominantly given for
7 days. Similarly, a substantial number of quinolones and cephalosporins were prescribed for a

do0i:10.20944/preprints202401.0254.v1
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duration of 7 days. Furthermore, a notable percentage of residents received antibiotic regimens
lasting 10 days or more (Table 4).

Table 4. Days of antibiotic treatment given in women with simple cystitis without catheterization.

Total Duration of antibiotic treatment (days)
N. 1 2 3 5 6 7 8 9 10 >1
antibiotic 0
prescriptio n  n (%) n n n n (%) n n n n
n (% (%) (%) (%) %) (o () (%
) ) )
Penicillin V (%) 0 0 0 0 0 0 0 0 0 0 0
Amoxicillin (%) 1 0 0 0 0 0 1 0 0 0 0
(100)
Amoxicillin- 28 0 0 0 1 0 26 0 0 1 0
clavulanic acid (3.6) (92.8) (3.6
(%) )
Macrolide or 1 0 0 0 0 0 1 0 0 0 0
clindamycin (%) (100)
Cephalosporin 59 1 0 0 8 1 41 0 0 8 0
(%) (1. (13.6 (1.7 (69.5) (13.
7) ) ) 6)
Fosfomycin (%) 169 14 80 2 4 0 60 2 1 3 1
8. (473) (12 (24 (35.5) (1.2 (0. (1.8 (0.
3) ) ) 6 ) 6
Nitrofurantoin 29 0 1 0 5 0 16 1 0 5 1
(%) (3.4) (17.2 (55.2) (34 (17. (.
) ) 2) 4
TMP-SMX (%) 13 0 0 0 0 1 8 0 1 2 1
(7.7 (61.5) 7. (@15. (7.
7y 4 7
Quinolone (%) 39 1 0 0 2 1 28 0 0 6 1
(2. (5.1) (6 (71.8) (15. (2.
6) ) 4 6
Other antibiotic 14 0 0 0 0 0 10 0 0 3 0
(%) (71.4) (21.
4)
TOTAL 353 16 81 2 20 3 192 3 2 28 4

N, number; %, percentage; TMP-SMX, Trimethoprim+sulfamethoxazole.

3. Discussion

We found a prevalent pattern in which general symptoms, especially confusion, converged with
specific symptoms, such as foul-smelling urine and cloudy urine as the most frequently recorded
manifestations in cases with a diagnosis of cystitis. In contrast, patients diagnosed with
pyelonephritis presented a distinct symptom profile, characterized by a higher prevalence of dysuria
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and gross hematuria and a lower presence of confusion compared to cases of cystitis and
indeterminate infection. However, 6% of residents showed no general or specific symptoms, most of
which were treated with antibiotics. Another remarkable finding was the high prescription of
cephalosporins and fluoroquinolones and the high use of long therapies, which are not in line with
the current clinical guidelines.

3.1. Limitations

The study has several limitations. Participants participated on a voluntary basis and as shown
in some studies volunteer professionals might have greater interest in quality improvement
programmes and research than the general population of professionals [19]. From a theoretical
perspective, the treatment decision ideally follows the diagnosis decision-making. Diagnostic
procedures and treatment decisions are closely intertwined. Healthcare professionals may determine
antibiotic prescription concurrently with or even prior to definitively diagnosing the patient's
condition. Subsequently, participants might adapt the diagnosis to align with the treatment decision,
potentially introducing a diagnostic misclassification bias [20].

3.2. Interpretation of Results and Comparison with Literature

The most prevalent symptoms in the current study were confusion, foul-smelling urine and
cloudy urine. This contrasts with a cohort study, which identified dysuria, change in urine
characteristics, and change in mental status as significantly associated with the combined outcome of
bacteriuria plus pyuria [21]. Yet, in another study, the most common presentation of symptomatic
infection in patients was noted as fever without localizing genitourinary symptoms or signs [22].
Nevertheless, a prevalent challenge is identified in some residents since they may present with
altered mental status, falls, lack of appetite, or compromised mobility, coupled with a positive urine
culture, were often diagnosed with UTI, leading to concerns of overdiagnosis and inappropriate
antibiotic use. This trend, observed in various care centers, highlights the importance of refining
diagnostic criteria to ensure accurate identification of UTIs and mitigate the risk of unnecessary
antibiotic treatment [23]. Hence, McGeer's criteria provide a systematic framework for diagnosing
UTIs in both non-catheterized and catheterized residents. These criteria offer a comprehensive and
standardized approach to guide healthcare professionals in accurately diagnosing UTIs in diverse
clinical scenarios, promoting consistency in evaluation and management [24]. However, the
utilization of these criteria in patients with advanced dementia continues to be a subject of debate,
with antibiotic overuse being particularly prevalent within this subgroup. A descriptive study
focusing on patients with advanced dementia residing in NHs revealed that merely 19% of probable
UTIs, treated with antibiotics, aligned with these diagnostic criteria [25]. Subsequent research further
indicated that despite the widespread administration of antibiotics for suspected UTIs in
institutionalized patients with severe dementia, such treatment did not correlate with any noticeable
improvement in survival outcomes [26,27].

Recognizing that the diagnosis of UTIs cannot rely solely on signs and symptoms in geriatric
population; thus, the necessity for additional diagnostic testing becomes evident, particularly to
enhance antimicrobial prescribing in NH residents suspected of having a UTL. Bacteriological urine
culture has emerged as a standard diagnostic test for UTIs, especially crucial for older individuals
given the microbiological differences in this demographic [26]. Another frequently employed
diagnostic tool is the urine dipstick. According to a meta-analysis, urine dipstick tests prove beneficial
primarily in ruling out the presence of an infection when both nitrites and leukocyte-esterase yield
negative results [28]. Furthermore, it is noteworthy that a substantial proportion of older adults show
bacteria in their urine, a condition known as asymptomatic bacteriuria, i.e. >100,000 colony forming
units on urine culture, without urinary tract specific symptoms [29]. The prevalence of bacteriuria
varies significantly, ranging from 25% to 50% in institutionalized women and from 15% to 40% in
men [8,30]. A Belgian study further supported this observation, revealing an exceptionally high
prevalence, reaching 80-90%, of asymptomatic bacteriuria in a specific subpopulation of female NH
residents characterized by urinary incontinence or a high degree of dependence and disorientation
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[31]. Although asymptomatic bacteriuria may act as a protective barrier to symptomatic UT]I,
antimicrobial therapy is generally not indicated as it is unnecessary and even harmful [7,8,32].

In our study, we observed that urine culture was conducted in a relatively low proportion,
accounting for only 15% of the patients, while the dipstick method was used in 85% of the reported
cases. This distribution prompts a discussion on UTI diagnostics in NHs. The predominant use of
dipstick testing may be influenced by factors such as ease of implementation, rapid results, and
practical considerations, especially in a setting like long-term care facilities where efficient and
feasible diagnostic approaches are crucial. The utilization of urine dipstick testing is recommended
when symptoms indicative of UTI is present, aiming to either confirm or rule out the diagnosis based
on the results, particularly in cases where the test yields negative outcomes [33]. Consideration
should be given to elderly residents with dementia because this population group is more prone to
colonization with antibiotic-resistant pathogens than other residents [34]. This cautious approach
emphasizes the importance of personalized and thoughtful diagnostic strategies, especially in
vulnerable populations within NH settings. It is remarkable that only 15% of the records requested
urine cultures with antibiograms, indicating a relatively low rate of thorough microbiological
investigation. However, despite this, there was substantial empirical antibiotic use, underscoring a
notable discrepancy between diagnostic testing practices and the prevalence of antibiotic prescribing.
This raises concerns about the potential for indiscriminate antibiotic use without a clear
understanding of the microbial landscape, emphasizing the importance of aligning therapeutic
decisions with comprehensive diagnostic information to optimize patient care and address antibiotic
resistance.

A total of 94.4% of the records involved the prescription of antibiotics. The inappropriate use of
antibiotics in healthcare settings poses a significant public health threat, primarily due to the rise of
antibiotic-resistant bacteria. NHs are particularly notable for their elevated rates of antibiotic use,
with estimates suggesting that as much as 75% of prescribed antibiotics may be inappropriate [35].
The most prevalent antibiotics prescribed in our study were fosfomycin, accounting for 40% of all the
cases, followed by cephalosporins and fluoroquinolones. In this line Pulia, et al. found that
fluoroquinolones constituted the most prescribed class of antibiotics for UTIs, with a frequency of
35.6% [35]. While nitrofurantoin and trimethoprim took precedence in a study with a prevalence of
39% and 41%, respectively [36], fluoroquinolones, sulfonamides, and first-generation cephalosporins
were noted as the most prescribed antibiotics in another study [37]. Moreover, the use of specific
antibiotics like levofloxacin, ciprofloxacin, and sulfamethoxazole-trimethoprim was highlighted in
different study [3].

We analyzed the time of antibiotic treatment given in women with simple cystitis without
catheterization. The median treatment duration was observed to be 7 days. For instance, the two-day
fosfomycin regimen was more commonly used than the single-dose regimen. A substantial number
of quinolones, nitrofurantoin and cephalosporins were prescribed for a duration of 7 days.
Furthermore, a notable percentage of residents received antibiotic regimens lasting 10 days or more.
In this line, a meta-analysis, including 9605 adult non-pregnant women with uncomplicated cystitis,
compared the efficacy of 3-day oral antibiotic therapy with prolonged therapy lasting 5 days or more.
The findings indicated no significant difference in symptomatic failure rates between the 3-day and
prolonged antibiotic regimens, both in the short term (RR 1.16, 95% CI: 0.96-1.41) and long-term
follow-up (RR 1.17, 95% CI: 0.99-1.38). However, the 3-day treatment was less effective than
prolonged therapy in preventing bacteriological failure, with a relative risk of 1.37 (95% CI: 1.07-1.74)
for short-term follow-up and 1.47 (95% CI: 1.22-1.77) for long-term follow-up. More importantly
adverse effects were more common in the prolonged therapy group, indicating a relative risk of 0.83
(95% CI: 0.79-0.91) [38]. In a systematic review encompassing 61 randomized clinical trials and
involving 20,780 patients with acute uncomplicated cystitis in adult women, the efficacy of various
antibiotic regimens for treating UTIs concluded that treatment durations with third generation and
fourth-generation quinolones and pivmecillinam could be shorter than the currently recommended
regimens for acute uncomplicated cystitis. Even though there is a suggestion for shorter regimens
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with other antibiotics, it is emphasized that further research is essential given the currently low
quality of supporting evidence [39].

Previous investigations conducted in long-term care facilities have disclosed that, generally, the
decision to initiate antibiotic therapy was deemed appropriate in 49% to 63% of cases [40-42]. The
Antimicrobial consumption in the EU/EEA (ESAC-Net) report provided insights into the prevalence
of antimicrobial agents in long-term care facilities across 24 European Union countries during 2016—
2017. Among 181,462 eligible residents in 3052 long-term care facilities, 5035 individuals had received
at least one antimicrobial agent on the survey day. These results accounted for an overall prevalence
of antimicrobial use at 5.8%, with Spain recording the highest consumption rate at 11.7% [43].
Another study carried out in Canada found that 2190 (5.9%) long-term care residents were receiving
antibiotic prescriptions on the study date [11]. The Centers for Disease Control and Prevention
highlighted a parallel impact in the United States, contributing an additional 20 billion dollars to
direct healthcare costs, with an associated annual loss of productivity totaling about 35 billion dollars
[44]. Given the high incidence of antibiotic prescription in this population, which can be both
ineffective and potentially harmful, the research group recommended a treatment protocol tailored
to the diagnosis of UTIs and highlighting the no need to treat asymptomatic bacteriurias [20,45,46].

The treatment of 43 out of the 46 cases with asymptomatic bacteriuria using antibiotics, and the
observation that a majority of these patients underwent dipstick analysis, emphasize the tendency
among professionals to treat patients based on urinary dipstick results even in the absence of specific
symptoms. This indicates that NH professionals might rely on diagnostics too much, while not
paying enough attention to patients’ symptoms [47].

4. Materials and Methods

4.1. Design

This is a cross-sectional report and is part of a before/after intervention study. We performed a
quality control methodology, which is an evidence-based multifaceted intervention to improve
quality of care by implementing guidelines. The proposed multifaceted intervention seeks to address
all the dimensions of the normalization process theory by facilitating the open discussion of variation
in the behavior of the different NHs and strengthening the communication between the nursing staff
and the residents. To evaluate the results of the intervention, two point-prevalence audits are
performed. These audits are carried out before and after the multifaceted intervention, where the
participants register in two charts anonymized data of the consultations they have regarding UTIL in
two short periods of time: before the intervention and after the intervention. In this study we describe
the characteristics of the registrations of UTIs reported in the first audit in the period from February
to April 2023. Thirty-four NHs across Spain were recruited. The participants who documented the
infections were either a doctor, a nurse, a nurse assistant, or a nurse helper in each nursing home.

4.2. Audit registrations

The first day the participants registered the infection audit and counted the percentage of
residents on antibiotic use. The chart included cases of UTI, their general symptoms (fever, chills,
confusion, arthromyalgias or no general symptoms), specific symptoms (dysuria, urinary urgency,
frequency, urinary incontinence, back or flank pain, blood in urine, foul-smelling urine, cloudy urine
and no symptoms), diagnosis (cystitis, pyelonephritis, none), and antibiotic treatment penicillin V,
amoxicillin, amoxicillin and clavulanic acid, macrolide or clindamycin, cephalosporin, fosfomycin,
nitrofurantoin, trimethoprim +sulfamethoxazole, quinolone, another antibiotic, or none.

4.3. Statistical Analysis

We used the Fisher exact test to the frequencies of prescriptions after and before the audit for
each group of professionals and setting/country, to test the null hypothesis of no effect of the audit.
Antibiotic prescription was considered as the dependent variable (yes/no). Those models control for
symptoms and duration, as well as for the demand for antibiotics by the resident. The goodness of fit
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was assessed using the Wald test of the model, with the deviance test to compare alternative models.
Statistical significance was considered with P<0.05. The data were analyzed with the Stata v17
statistical program.

4.4. Informed Consent

All professionals that were willing to participate in the study were given written and verbal
information (Participant Information Sheet) and had time to consider the information and asked
questions. If they accepted to participate, they were asked to complete and signed 2 copies of the
Participant Consent Form on paper, one copy was securely stored in the coordinator site and a copy
was given to the participant. Each professional was identified by a code. The audit templates
identified the professional by this code.

4.5. Ethical Considerations

The study was reviewed and approved by the Ethics Committee Board of the Primary Care
Research Institute IDIAP Jordi Gol, Barcelona, Spain (reference number 22/119-P).

5. Conclusions

The study highlights the prevalence and challenges of urinary tract infections in NH,
emphasizing the need for refined diagnostic criteria to avoid overdiagnosis and inappropriate
antibiotic use. McGeer's criteria are suggested for systematic UTI diagnosis, although challenges
persist in advanced dementia cases. We also discuss the diagnostic tools employed, such as urine
culture and dipstick tests, emphasizing the importance of tailored and thoughtful diagnostic
strategies, particularly in vulnerable populations. The discrepancy between diagnostic testing
practices and empirical antibiotic prescribing raises concerns about potential indiscriminate
antibiotic use. The study also reports a high rate of antibiotic prescription, primarily involving
fosfomycin, cephalosporins, and fluoroquinolones, echoing concerns about antibiotic resistance. The
analysis of antibiotic treatment duration reveals variability, with a substantial number of residents
receiving regimens lasting 10 days or more. We conclude by recommending a tailored treatment
protocol for UTIs in long-term care, considering factors such as gender, comorbidities, and infection
type, while discouraging unnecessary antibiotic use for asymptomatic conditions.
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