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Background: Overdiagnosis of urinary tract infections (UTIs) is one of the most common reasons for the
unnecessary use of antibiotics in nursing homes, increasing the risk of missing serious conditions.
Various decision tools and algorithms aim to aid in UTI diagnosis and the initiation of antibiotic therapy
for residents. However, due to the lack of a clear reference standard, these tools vary widely and can be
complex, with some requiring urine testing. As part of the European-funded IMAGINE project, aimed at
improving antibiotic use for UTIs in nursing home residents, we have reviewed the recommendations.
Objectives: This review provides a comprehensive summary of the more relevant tools and algorithms
aimed at identifying true UTIs among residents living in nursing homes and discusses the challenges in
using these algorithms based on updated research.
Sources: The discussion is based on a relevant medical literature search and synthesis of the findings and
published tools to provide an overview of the current state of improving the diagnosis of UTIs in nursing
homes.
Content: The following topics are covered: prevalence of asymptomatic bacteriuria, diagnostic chal-
lenges, clinical criteria, urinary testing, and algorithms to be implemented in nursing home facilities.
Implications: Diagnosing UTIs in residents is challenging due to the high prevalence of asymptomatic
bacteriuria and nonspecific urinary tract signs and symptoms among those with suspected UTIs. The fear
of missing a UTI and the perceived antibiotic demands from residents and relatives might lead to
overdiagnosis of this common condition. Despite their widespread use, urine dipsticks should not be
recommended for geriatric patients. Patients who do not meet the minimum diagnostic criteria for UTIs
should be evaluated for alternative conditions. Adherence to a simple algorithm can prevent unnecessary
antibiotic courses without compromising resident safety. Carl Llor, Clin Microbiol Infect 2024;▪:1
© 2024 The Author(s). Published by Elsevier Ltd on behalf of European Society of Clinical Microbiology
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Introduction

The ageing population and healthcare strain in the European
Union have led to an increase in patient care in long-term care
facilities [1]. Nursing home residents frequently present severe
infections, particularly urinary tract infections (UTIs), due to mul-
tiple comorbidities and frailty [2]. A 1-day point prevalence survey
found that 4.9% of residents in 3,052 facilities across 24 European
countries were receiving antimicrobials, with significant inappro-
priate use varying widely [3]. The urinary tract was the most
common site for antimicrobial prescriptions, accounting for nearly
50% of cases, and at least 60% of the prescriptions for UTIs were
inappropriate [3]. This contributes to the development of
multidrug-resistant uropathogens, resulting in fewer therapeutic
options, often requiring parenteral administration. Other studies
have also observed this high rate of inappropriate antibiotic use
among nursing home residents [4,5].

Establishing reliable guidelines is essential for evaluating inap-
propriate antibiotic administration in UTIs. However, diagnosing
UTIs in nursing home residents poses significant challenges. As part
of the European-funded IMAGINE project, a nonrandomized,
before-after intervention and implementation study aimed at
standardizing infection prevention efforts, particularly targeting
UTIs and antibiotic misuse in nursing homes in eight different
European countries [6], we have reviewed the recommendations.
Consequently, we conducted the present narrative review of tools,
algorithms, consensus statements, and guidelines to ascertain the
minimum criteria for diagnosing UTI and for initiating antibiotic
therapy. Using a clear, straightforward algorithm can assist nursing
staff to make more accurate diagnoses and reduce unnecessary
antibiotic use. If the minimum criteria for infection are not met,
other potential diagnoses should be explored. Relatives and care-
givers often urge nursing staff to request urine testing or admin-
istering an antibiotic when a resident's condition deteriorates,
frequently citing past experiences where antibiotics led to an
improvement in the resident's condition [7]. Moreover, nursing
home staff may fear missing a UTI, but concentrating on a UTI
diagnosis without corresponding symptoms can delay the identi-
fication of other serious conditions [8].

Diagnosing a urinary tract infection in a nursing home
resident

Overdiagnosis of UTIs, which results in the overuse of antibi-
otics, is widespread in nursing homes. Diagnosing a genuine UTI in
functionally declined older persons is particularly challenging for
two main reasons [9]. First, the prevalence of asymptomatic bac-
teriuriadthe presence of bacteria in the urine without noticeable
symptomsdis high. It is identified by finding a specific bacterial
species in quantitative counts �105 CFU/mL [10,11]. Although rare
in younger populations, the prevalence of asymptomatic bacteri-
uria is higher among noncatheterized residents in long-term care
facilities, ranging from 25% to 50% inwomen and 15% to 40% in men
[2,12e14]. However, less than 2% have a true UTI [15,16]. Residents
with indwelling catheters are at least twice as likely to develop a
UTI and are also at a higher risk for asymptomatic bacteriuria.

Pyuria is defined as more than 10 white blood cells per high-
power field in urinalysis. Unlike younger populations, in which
pyuria is generally absent in those not infected, the prevalence of
pyuria among long-term care residents is very high. Asymptomatic
bacteriuria is associated with pyuria in more than 90% of cases [13].
Pyuria can arise fromvarious conditions besides UTIs, such as intra-
abdominal infections, pneumonia, inflammatory conditions, renal
diseases, malignancies, and the use of certain medications
commonly used by older people, such as analgesics and proton
Please cite this article as: Llor C et al., Diagnosing probable urinary tract
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pump inhibitors [17,18]. In the absence of acute urinary symptoms,
this colonization state has a benign natural history andmay even be
protective against symptomatic UTI [19]. Treatment of asymptom-
atic bacteriuria in older people in a reduced health state confers no
benefit andmay even be harmful [20]. Therefore, clinical guidelines
of organizations, such as the European Association of Urology In-
fectious and the Diseases Society of America, advise against treating
asymptomatic bacteriuria with antibiotics in this group of patients
[10,21].

Another diagnostic challenge is the high prevalence of
nonspecific signs and symptoms among nursing home residents,
which is greater than that of typical urinary symptoms, as
described in some prospective and cross-sectional studies, with
changes in mental status and fever being themost frequent [22,23].
Moreover, nearly one-third of geriatric patients with bacteraemia
have a urinary source of infection but do not present typical urinary
symptoms [24], which could be attributed to factors such as the
presence of urinary catheters or cognitive impairment related to
dementia or delirium. Moreover, multimorbid older patients may
experience chronic urinary symptoms involving incontinence,
nocturia, and urgency unrelated to UTI, further complicating the
diagnosis. Three systematic reviews investigated the link between
delirium and UTIs in mostly noninstitutionalized older adults and
found that delirium was more common in patients with UTIs than
in those without infections. However, all the studies included in
these reviews had significant methodological flaws with potential
for bias [25e27]. Moreover, in a review of nonspecific signs and
symptoms, Rowe et al. [28] found that behavioural changes not
related to delirium, functional decline, falls, and anorexia were not
associated with a greater likelihood of infection in residents of
nursing homes.

The problem is the lack of a definitive reference standard for
diagnosing a true UTI in this age population. The only diagnostic
test that confirms symptomatic UTI is a positive blood culture with
the same isolate grown from blood and urine [29]. In addition, a
negative urine culture obtained before commenced antibiotic
therapy excludes a diagnosis of UTI. However, taking urine and
blood samples for culture in all residents with suspected UTIs
seems unrealistic and unviable.

Guidelines designed for diagnosing younger individuals in bet-
ter health conditions often rely on the presence of urinary tract
symptoms, but this alone is not sensitive enough to accurately di-
agnose many frail older adults [2]. A diagnosis of UTI in acutely
unwell older patientsmay be incorrect in a high percentage of cases
and can lead to inappropriate antibiotic exposure and delays in
establishing a correct diagnosis. Table 1 describes the different
types of signs and symptoms used for diagnosing UTI.

Usefulness of urine testing in nursing home residents

Requesting urine cultures in the absence of a minimum number
of UTI symptoms often leads to the detection of asymptomatic
bacteriuria, resulting in unnecessary antibiotic treatment [30].
Studies conducted in nursing homes reveal that only a small per-
centage of urine samples collected meet the minimum symptom
criteria for culturing, and up to 80% of residents with asymptomatic
bacteriuria undergo unnecessary urine testing [31]. A recent survey
found that over 70% of general practitioners prescribe antibiotics
for asymptomatic bacteriuria, with 90% mistakenly believing the
patient has a UTI [32]. Urinalysis, commonly used for UTI diagnosis
through pyuria detection [33], is not recommended in long-term
care residents due to the high prevalence of pyuria.

Urine dipsticks are still commonly used for the diagnosis of UTI
in most countries as they are quick, cheap, and noninvasive tools.
These dipsticks test for leukocyte esterasedindicative of
infections in nursing home residents without indwelling catheters: a
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Table 1
Signs and symptoms related to urinary tract infection

Type of criteria Signs and symptoms

Lower urinary tract signs and symptoms Dysuria
Urinary frequency
Urinary urgency
Urinary incontinence
Suprapubic pain or low abdominal pain
Pain, swelling or tenderness of the testes, epididymis, or prostate

Upper urinary tract signs and symptoms Flank pain or renal angle tenderness
Systemic signs and symptoms Fever (temperature � 38�C)

Shaking chills
White blood cell count � 12 � 109/L (if available)
C-reactive protein levels � 50 mg/L (if available)

Worsened mental or functional status Acute confusion
Acutely changed behaviour (delirium, agitation, and apathy)
Acute general malaise
Loss of apetite (also vomiting and nausea)
Reduced fluid intake

Impaired urine characteristicsa Foul-smelling urine
Gross haematuria
Cloudy urine

Potential testing Urine dipstick: leukocyte esterase and nitrites
Urinalysis: flow cytometry for quantification of pyuria
Dipslide: positivity or negativity
Culture: urine cultureb and blood culture

a Not considered in the common algorithms, only gross haematuria is included in the Loeb minimum criteria.
b A urine culture should only be ordered if the resident has a recurrent urinary tract infection, a suspected serious infection without

specific urinary symptoms, or if antibiotic treatment needs to be guided by antibiotic susceptibilities.
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pyuriadand urinary nitrites formed by coliform bacteria reducing
nitrates in the urine. The dipstick has different test characteristics
depending on the population studied and the clinical presentation
of the patient. In a review of six studies aimed at assessing the
validity of urine dipsticks for diagnosing UTIs in older patients in
both nursing homes and hospital settings, Eriksen and Bing-
Jonsson [34] found a sensitivitydpositive for leukocyte esterase,
nitrite, or bothdfor determining a positive urine culture ranging
from 72% to 100%, a specificity of 20% to 70%, a negative predictive
value of 85% to 100%, and a positive predictive value of 31% to 93%,
with most studies reporting values below 50% [34]. Ducharme et al.
[35] also found that 61% of patients with a positive urine dipstick
test did not have bacteriuria according to urine culture. In a more
recent study conducted in nursing homes, which was not included
in this meta-analysis, Latour et al. [36] found a 14% positive pre-
dictive value among residents with suspected UTI. This issue is
further complicated among institutionalized women with inconti-
nence, where the prevalence of pyuria is even higher [15].

Consequently, the impact of the high negative predictive value
of urine dipsticks on appropriate antibiotic use is minimal when
compared with the extensive low-value care resulting from their
poor positive predictive value [6]. In addition, it is important to
recognize that published performance characteristics are based on
urine culture cutoffs of >105 CFU/ml. However, symptomatic in-
fections with lower colony counts may not be detected during
urinalysis, reducing the negative predictive value [37,38].

There is a common belief among nurses and doctors that a
positive urine dipstick supports a UTI diagnosis. However, they
often do not consider Bayesian reasoning or understand pretest
probabilities, sensitivity, and specificity of tests, which
frequently results in the prescription of an antibiotic [39e41].
This power of a positive result mentality often leads to cogni-
tive bias, especially when pyuria is present without typical
urinary signs or symptoms [42e44]. This has also been
confirmed in qualitative studies when questioning health care
professionals in nursing homes [45]. Furthermore, a prospective
study of older patients in the emergency department found that
positive urinalysis results were associated with an increased
Please cite this article as: Llor C et al., Diagnosing probable urinary tract i
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probability of undergoing urine culture without an appropriate
indication [46].

Public Health England no longer recommends urine dipsticks for
the diagnostic work-up of UTIs in older patients, whether in the
community or in nursing homes, regardless of whether they are
catheterized or not [47]. This approach is increasingly being
adopted by other countries as well. Because of the high prevalence
of pyuria and asymptomatic bacteriuria, both urine culture and
dipstick tests have limited diagnostic value in older people. More-
over, obtaining urine samples can be challenging due to urinary
incontinence, cognitive impairment, contamination, or previous
antibiotic use. Consequently, urine dipsticks should not be used in
nursing homes. A quality control study called ‘to dip or not to dip’
conducted across nursing homes in the United Kingdom, aimed at
decreasing the inappropriate diagnosis of UTIs, strongly discour-
aged the use of dipsticks. This led to a significant reduction in
dipstick use, from 72% before to 12% after the intervention,
resulting in a 56% reduction in antibiotic prescriptions for sus-
pected UTIs [48].

Decision tools available for the empiric treatment of
suspected UTIs

International infectious disease experts have recommended
minimum criteria for initiating antibiotics in nursing home resi-
dents to balance the risk of antibiotic overuse with the risk of poor
outcomes from sepsis. The first decision tool for defining UTIs and
other infections in nursing homes was published by McGeer et al.
[49] in 1991, primarily for infection surveillance. Recognizing the
limitations of the criteria by McGeer, in 2001, Loeb et al. [50]
introduced a minimum set of clinical criteria for empirically start-
ing antibiotics for UTIs (Tables S1 and S2). The Loeb criteria led to a
25% reduction in antibiotic usage in a randomized trial based on a
clinical algorithm also known as the revised Loeb criteria, without
increasing the risk of hospitalization or mortality [51]. However,
another study observed no reduction in antibiotic use [52].

In a prospective study evaluating nursing home residents with
suspected UTIs versus the McGeer, Loeb, and revised Loeb
nfections in nursing home residents without indwelling catheters: a
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consensus-based criteria, using urine culture as the reference
standard, the sensitivity ranged from 19% to 30% depending on the
criteria used, with a specificity of 82e89%, a positive predictive
value of 52e57%, and a negative predictive value of 59e61% [53].
Approximately half of the residents with urinary tract symptoms
tested negative in cultures, despite high rates of asymptomatic
bacteriuria, suggesting that symptoms alone were not reliable for
diagnosing UTIs and new algorithms were necessary. To enhance
the accuracy of diagnosing UTIs, the updated McGeer criteria
necessitated a positive urine culture to confirm the diagnosis [54].

Several studies using Delphi consensus analyses have been un-
dertaken to identify which signs and symptoms indicate UTI in
older people (Fig. S1). These studies aimed to establish decision-
making tools for diagnosing UTIs and initiating antibiotic treat-
ment, with the inclusion of international expert panels. The
simplest study was led by van Buul et al. [55], who devised a
practical algorithm to determine when antibiotic therapy should be
initiated for suspected UTIs. This algorithm relied solely on clinical
criteria and the results of a urine dipstick test, which were used to
rule out a UTI diagnosis if both leukocyte esterase and nitrites were
negative, as also recommended in some reviews [56]. Other algo-
rithms based on Delphi consensus analyses were published by Nace
et al. [57] and more recently by Bilsen et al. [58], who developed a
diagnostic algorithm for suspected UTIs across all age groups,
including a specific algorithm for the elderly population. However,
this required urinalysis and urine culture for all suspected cases.

The diagnostic process in residents with suspected urinary
tract infection needs to be simplified

Despite the availability of various tools, algorithms, Delphi-
based consensus of expert opinion, and guidelines for suspecting
UTIs, observational studies in nursing homes across different
countries show that 30e80% of residents with asymptomatic
bacteriuria receive antibiotics [4,5,31]. In addition, in six studies,
Mylotte [59] recently found that antibiotic therapy was appropri-
ately initiated using the Loeb minimum criteria in only 8-44% of
residents with suspected UTI. Nursing staff has shown to have a
central role in diagnosing UTI in nursing home residents. Nurses
observe patients' conditions and symptoms on a daily basis,
perform urine testing, and influence the initiation of antibiotics
[60]. Consequently, it is important for health care providers,
particularly nursing staff, to possess correct and solid knowledge on
UTIs in the elderly, with clear instructions, to enable correct
assessments.

The lack of a reference standard for diagnosing UTIs in nursing
home residents makes it impossible to construct a perfect set of
criteria for initiating antibiotic therapy. However, the evidence base
regarding signs and symptoms (particularly those that are
nonspecific) indicating the need for antibiotic therapy, needs
improvement. Most research on this topic consists of observational
trials, primarily retrospective studies. There is a clear need for well-
designed randomized controlled trials to assess the impact of
evaluation and treatment approaches for suspected UTIs when
specific urinary tract symptoms are absent in nursing home
residents.

This lack of rigorous studies has led and will lead to the publi-
cation of new consensus of expert opinion, which are usually
complex and difficult to implement. However, collaboratively
developed guidelines that prioritize simplicity, transparency, and
rigorous evidence can provide numerous advantages. They can
standardize practices, discourage the use of outdated and ineffi-
cient methods like dipsticks, and improve health care delivery ef-
ficiency. This approach might also help reduce antibiotic overuse,
thereby conserving valuable resources. The classical minimal Loeb
Please cite this article as: Llor C et al., Diagnosing probable urinary tract
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criteria [50] and the algorithm proposed by van Buul et al. [55].
represent two of the most straightforward algorithms published to
date. Despite their simplicity, both algorithms have the potential for
further simplification. Urinary dipstick analysis should not be rec-
ommended for anyone over the age of 65, whether institutionalized
or not, with or without an indwelling catheter, and urine cultures
should only be ordered in a few specific cases (Table 1).

Conclusion

The misattribution of nonspecific signs and symptoms to
infection, the fear of missing a UTI, perceived antibiotic demands
from residents and relatives, along with the existence of various
consensus guidelines and tools that are often inconsistent and
difficult to implement, represent major barriers to improving the
appropriateness of antibiotic use in nursing homes. Health care
providers working with this group of vulnerable patients should be
trained to use simple or easy-to-apply algorithms that primarily
focus on clinical symptoms and the functional appearance of pa-
tients for diagnosing a UTI and making the decision for antibiotic
treatment. Similarly, health care staff should also be encouraged to
abstain from antibiotic treatment if the diagnosis of a UTI is based
on invalid diagnostic tools, such as a positive dipstick result.
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