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Key summary points
Aim  Evaluate nursing staff intervention’s impact on antibiotic use and hygiene for nursing home residents’ infections.
Findings  A 2-h intervention for nursing staff, involving individual and group feedback, evidence-based infection management, 
and infection prevention techniques, improved prescription appropriateness for common infections in nursing homes.
Message  The intervention was effective, but a more comprehensive educational program is required.

Abstract
Purpose  The aim of this study was to assess the impact of a multifaceted intervention aimed at nursing home staff on 
antibiotic use and hygiene elements for nursing home residents with common infections.
Methods  Before-and-after study carried out in nursing homes in five areas of Spain. Nursing staff registered residents with 
common infections and documented hygiene practices over three months, before and after a 2-h educational intervention 
in autumn 2023. The intervention focused on the initial registration results, antibiotic guidelines, infection prevention, and 
management strategies for nursing homes. Indicators for potentially unnecessary antibiotic use and non-first-line antibiotics 
were developed, and results from both registration periods (Feb-Apr 2023 and Feb-Apr 2024) were compared to assess impact.
Results  Of 34 nursing homes, 23 completed the intervention and the two registrations (67.6%). Staff reported 1003 infections 
in the first registration and 789 in the second. The overall antibiotic prescription rate was 84.6%. Potentially inappropriate 
antibiotic use for urinary tract infections decreased from 70.3 to 59.9% (P < 0.005) and use for respiratory infections dropped 
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from 78.1 to 62.7% (P < 0.001), with inappropriate use decreasing from 46.3 to 31% (P < 0.001). The mean duration of 
antibiotics for cystitis reduced from 7 to 5.4 days (P < 0.05). The intervention had no impact on hygiene practices.
Conclusion  Potentially unnecessary antibiotic use was lower after the intervention, whereas hygiene practices were 
unchanged. A more intensive, multifaceted educational approach is needed for a greater impact.

Keywords  Nursing homes · Frail elderly · Hygiene · Antimicrobial stewardship · Medical audit · Overdiagnosis · Anti-
bacterial agents

Introduction

Life expectancy in affluent countries is rising, with Europe’s 
old-age dependency ratio projected to reach 50% by 2050 [1]. 
Nursing home residents are particularly susceptible to frequent 
and severe infections, with respiratory and urinary tract infec-
tions being especially common [2]. Older adults, particularly 
those in nursing homes, present a high prevalence of infections 
[3]. Although recent data are limited, an estimated 2-million 
infections occur annually in nursing homes in the United States 
[4].

Antibiotic overprescribing in nursing homes is high, with 
at least 60% being inappropriate, leading to multidrug-resist-
ant uropathogens [5]. Watch and Reserve broad-spectrum 
antibiotics, as defined by the World Health Organization 
Access, Watch, Reserve (AWaRe) classification [6], are 
often used, worsening antimicrobial resistance and increas-
ing morbidity, mortality, and societal costs [7]. Antibi-
otic prescribing is complex and influenced by social and 
organizational factors, with overdiagnosis contributing to 
overuse [8–11]. Resistant bacteria can spread through con-
tact, making infection prevention crucial. Evidence-based 
antimicrobial stewardship and infection control policies are 
needed to promote appropriate antibiotic use and prevent 
infection spread in nursing homes [12, 13]. Our objective 
was to assess the impact of a multifaceted intervention aimed 
at nursing home staff on antibiotic use and hygiene elements 
for nursing home residents with common infections.

Methods

Setting, study population and study design

This study followed a before/after intervention approach 
with the implementation of a quality control methodology. 
In autumn 2022, a minimum of five nursing homes or 
wards from large nursing homes across five different 
regions in Spain were recruited. To assess the effectiveness 
of the intervention, we conducted two-point prevalence 
audits. These audits were performed before and after the 
intervention, with participating nursing staff professionals 
recording anonymized data on consultations related to 
common infections and hygiene elements using two different 
forms. Each nursing home recruited at least one nursing staff 

professional to collect data on infections in a form during 
each audit registration.

Audit registrations

During the audit period, nursing staff professionals used a 
simple registration form to record all consultations regarding 
common infections. They filled in the form sequentially for 
each consultation related to the selected type of infection. 
The form consisted of 18 main groups of items, with 88 vari-
ables, organized in 2 sections. The first part collected general 
information about the infection (patient demographic data, 
type of infection, antibiotic treatment, allergies, perception 
of antibiotic demand and hospital referrals) whereas the sec-
ond part gathered more information from urinary tract and 
respiratory infections (signs and symptoms, diagnosis and 
test used). Figure S1 displays the original version of the 
form that professionals were required to complete during 
the two registration periods. Each case was recorded on one 
line, with professionals typically only needing to tick boxes, 
avoiding written responses. A pilot test was conducted in 
January 2023 with two nursing staff professionals per region 
ensured that the registration form was relevant to their prac-
tice, easily understood, and confirmed that enough cases 
were available.

In addition to this registration form, professionals were 
asked to complete another form regarding hygiene elements 
available in the nursing home on the first day of the two 
registration periods. Two of the authors gathered hygiene 
elements from the medical literature, and prior to the start 
of the study, the entire consortium prioritized a list of 27 
hygiene elements, covering different aspects of hygiene: 
hand hygiene, hygiene resources at the nursing home, pro-
tective equipment, specific hygiene resources, professional 
hygiene management, resident and family hygiene manage-
ment, perineal care, and diaper changing.

Intervention

All the professionals undertook a 2-h educational 
intervention in each of the five regions in autumn 2023. 
This intervention was either physical or online and included 
the following elements: (a) individual feedback and group 
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discussion on the results of the first registration at both an 
individual and group level regarding the appropriateness 
of the diagnostic approach, antibiotic use, and type of 
antimicrobials used for the treatment of common infections 
and hygiene elements implemented, (b) evidence-based 
management of common infections based on updated 
national guidelines, including an explanation of the natural 
course, role of testing, and management, and (c) teaching 
and implementation of infection prevention and control 
measures in nursing homes. A report with the results 
of the first registration, as well as recommendations for 
respiratory and urinary tract infections, was distributed to 
each participant.

Data analysis

We analyzed the antibiotic prescribing rates during the two 
registration periods. We developed two indicators to assess 
the impact of the intervention. The first indicator, poten-
tially unnecessary antibiotic use, refers to an antibiotic pre-
scribed to a patient with a suspected urinary or respiratory 
tract infection that did not meet the minimum criteria for 
prescribing an antibiotic, as defined by medical literature, 
which are summarized in Fig. S2. We primarily relied on 
international guidelines [14–17] for this, and for suspected 
urinary tract infections, we applied the algorithm proposed 
by van Buul in 2018 for both residents with and without 
indwelling urinary catheters [8]. The second indicator meas-
ured the percentage of first-line antibiotic use in accordance 
with national guidelines [18, 19].

We applied the Fisher exact test to the frequencies of 
antibiotic courses before and after the audit to test the null 
hypothesis of no effect of the intervention. Student t tests 
were used to compare quantitative variables. Statistical sig-
nificance was considered at P < 0.05. The data were ana-
lyzed with the R v4.3 statistical program.

Results

Study population

A total of 34 nursing homes participated in the first registra-
tion period, with 23 (67.6%) undergoing the intervention and 
participating in the second registration period. As shown in 
Table S1, the demographic characteristics of the residents, 
types of infections, antibiotic prescribing rates, initiation of 
antibiotic courses, and referrals to the hospital were similar 

among the initial nursing homes and those that completed the 
intervention and second registration. The main results pre-
sented here are based on data from nursing home staff who 
participated in both registration periods (2023 and 2024). They 
reported 1003 infections during the first registration and 789 
during the second registration. Table 1 provides a detailed 
summary of the main results.

Urinary and respiratory infections

Urinary tract infections accounted for 772 cases across both 
registrations, while 762 cases were specifically identified as 
respiratory tract infections. Together, these two types of infec-
tions constituted 85.6% of the total infections registered. The 
mean age of the residents included in the forms was 86.6 years 
(standard deviation [SD] 8.2 years), with 73% being women 
(Table 1). The most frequently reported diagnosis in both reg-
istrations was cystitis, with 586 cases, followed by common 
cold and acute bronchitis, with 184 and 139 episodes, respec-
tively (Table 2).

Among residents registered with a suspected urinary tract 
infection, 6% had an indwelling catheter. The most frequent 
symptom and sign was acute or worsened confusion, observed 
in 54.3% of residents, followed by foul-smelling urine and 
darker urine color, present in 48.6% and 42% of residents, 
respectively. The most common urinary tract symptom was 
dysuria, observed in 23.3% of cases, while other symptoms 
were much less frequent. The presence of common urinary 
signs and symptoms such as dysuria, urgency, and frequency 
were significantly more prevalent in the second registration 
period. Among general signs and symptoms, only fever was 
more prevalent in the second registration (Table S2). Urine 
dipsticks were used in 82% of residents with suspected urinary 
tract infections, and a urine culture was sent to the laboratory 
in 19% of cases, with no statistical differences between the 
two registrations.

Cough was the symptom most frequently observed among 
residents with respiratory tract infections, being present in 
nearly 70% of cases, followed by increased sputum produc-
tion and breathlessness, observed in 44.2% and 36.5% of cases, 
respectively. The presence of cough and sputum volume was 
significantly more prevalent in the second registration com-
pared to the first audit (Table S3). The most common test per-
formed in these patients was the COVID-19 antigen test, used 
in 17.9% of cases, while chest X-rays, C-reactive protein rapid 
tests, and rapid antigen detection tests for streptococcal infec-
tion were seldom used. As shown in Table S3, the utilization 
of tests was not significantly different between the two years, 
except for the COVID-19 test, which was used more often 
during the first registration.
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Intervention effect analysis on antibiotic use 
for urinary and respiratory tract infections 
and implementation of hygiene elements

Antibiotics were given to 94.2% of the residents with sus-
pected urinary tract infections, with no statistical differences 
between the two registrations (93.9% in the first registration 
and 94.4% after the intervention). During the first registra-
tion period, 78.1% of residents with respiratory tract infec-
tions received antibiotics. However, this rate significantly 
decreased to 62.7% after the intervention (P < 0.001).

Among all the suspected urinary tract infections, 
potentially unnecessary antibiotic use was 70.3% in the 
first registration and 59.9% after the intervention, reflecting 
a significant reduction of 10.4% (P < 0.005) (Table 3). In 
addition, the overall use of first-line antibiotics significantly 
increased for suspected urinary tract infections in the second 
registration period, with 17.7% of all prescriptions in the 

second registration compared to 10.5% in the first audit 
(P < 0.05). The intervention did impact the use of shorter 
antibiotic courses for cystitis, which dropped from 7.0 days 
in the first registration to 5.4 days in the second (P < 0.05).

Potentially inappropriate antibiotics use for suspected 
respiratory tract infection was 46.3% in the first registration 
and dropped to 31% following the intervention (P < 0.001) 
(Table 3). The use of first-line antibiotics for respiratory 
tract infections increased from 32.2 to 40.7% in the second 
period, but this change was not statistically significant. The 
intervention had no impact on the use of shorter antibiotic 
duration.

A total of 20 nursing homes reported on the 
implementation of hygiene items across the two 
registration periods. There was a slight improvement 
in the number of correctly performed elements in the 
second registration compared to the baseline results from 
2023, albeit without statistical differences. As shown in 

Table 1   General characteristics of the residents from the nursing homes that completed the two registration audits

SD = Standard deviation
*Infections other than respiratory, urinary, and skin and soft-tissue infections
**It includes the verbal request expressed by family members and/or the residents themselves, but also the perception of the nursing staff that 
they wanted an antibiotic regimen, even if it has not been verbally requested

Characteristics Total First registration Second registration P value

Number of nursing homes 23 23 23
Number of infections/registrations 1792 1003 789
Age, year, mean (SD) 86.6 (8.2) 86.4 (8.2) 86.9 (8.1) 0.229
Female gender, n (%) 1306 (73.0) 711 (71.0) 595 (75.7) 0.029
Previous duration of symptoms, mean days (SD) 2.3 (3.6) 2.4 (4.2) 2.1 (2.7) 0.035
Type of infection, n (%)
 Urinary tract infection 772 (43.1) 475 (47.4) 297 (37.6)  < 0.001
 Respiratory tract infection 762 (42.5) 392 (39.1) 370 (46.9)
 Skin and soft-tissue infection 144 (8.0) 79 (7.9) 65 (8.2)
 Other infections* 114 (6.4) 57 (5.7) 57 (7.2)
 Antibiotic prescribing rate, n (%) 1516 (84.6) 886 (88.3) 630 (79.8)  < 0.001

Indication for antibiotic therapy, n (%)
 Initiation of treatment 1415 (79.0) 819 (81.7) 596 (75.5) 0.002
 Prophylaxis 49 (2.7) 37 (3.7) 12 (1.5) 0.008
 Continuation 63 (3.5) 42 (4.2) 21 (2.7) 0.107
 Unknown 10 (0.6) 3 (0.3) 7 (0.9) 0.180
 Antibiotic taken during the previous 15 days, n (%) 1458 (81.4) 812 (81.0) 646 (81.9) 0.664

Where the antibiotic course was initiated n (%)
 Nursing home 1321 (73.7) 783 (78.1) 538 (68.2)  < 0.001
 Hospital 181 (10.1) 94 (9.4) 87 (11.0) 0.282
 Healthcare center 17 (0.9) 10 (1.0) 7 (0.9) 1.000
 Unknown 6 (0.3) 1 (0.1) 5 (0.6) 0.126
 Duration of the antibiotic course, day, mean (SD) 7.2 (9.8) 7.0 (7.5) 7.5 (12.3) 0.388
 Allergy to penicillin, n (%) 47 (2.6) 22 (2.2) 25 (3.2) 0.257
 Perception of demand for antibiotic**, n (%) 643 (35.9) 395 (39.4) 248 (31.4) 0.001
 Referral to hospital, n (%) 241 (13.4) 128 (12.8) 113 (14.3) 0.373
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Table S4, waterproof aprons and eye protection equipment 
were available in about half of the nursing homes. There 
was a slight improvement in perineal care performed in 
bed and the appropriate use of diapers according to the 
residents’ incontinence after the intervention.

Discussion

We found a significant reduction in antibiotic prescription 
rate and in potentially unnecessary antibiotic prescriptions 
for respiratory and urinary tract infections and in the mean 
duration of antibiotic courses for uncomplicated urinary 
tract infections following this intervention, with little 

Table 2   Percentage of diagnoses, antibiotic prescription rate and mean duration for all infections listed in the registration form, before and after 
the intervention

COPD = Chronic obstructive pulmonary disease; RTI = Respiratory tract infection; SD = Standard deviation; UTI = Urinary tract infection
*Corresponding to ‘other’ infections, different from the diagnoses listed above, according to the judgment of the nursing staff professionals

Diagnosis First registration Second registration

Cases, n (%) Antibiotics 
given, n (%)

Duration, days, 
mean (SD)

Cases, n (%) Antibiotics 
given, n (%)

Duration, 
days, mean 
(SD)

Respiratory tract infections 392 (100.0) 306 (78.1) 6.7 (1.7) 370 (100.0) 232 (62.7) 6.8 (1.6)
Common cold 87 (22.2) 27 (31.0) 6.8 (1.7) 97 (26.2) 9 (9.3) 6.0 (2.4)
Acute otitis media 2 (0.5) 2 (100.0) 7.0 (0.0) 3 (0.8) 3 (100.0) 6.3 (1.1)
Acute sinusitis 0 (0.0) – – 0 (0.0) – –
Acute pharyngitis 22 (5.6) 20 (90.9) 5.8 (1.9) 17 (4.6) 7 (41.2) 6.1 (1.6)
Acute tonsillitis 8 (2.0) 8 (100.0) 6.7 (3.8) 2 (0.5) 2 (100.0) 7.0 (0.0)
Acute bronchitis 77 (19.6) 70 (90.9) 6.5 (1.2) 62 (16.8) 49 (79.0) 6.8 (1.3)
Pneumonia 66 (16.8) 64 (97.0) 7.5 (1.8) 48 (13.0) 46 (95.8) 7.5 (1.9)
COPD exacerbation 26 (6.6) 23 (88.5) 6.4 (1.3) 21 (5.7) 21 (100.0) 7.0 (0.8)
Bronchoaspirative RTI 39 (9.9) 37 (94.9) 6.7 (2.0) 35 (9.5) 32 (91.4) 6.3 (1.8)
Influenza 18 (4.6) 11 (61.1) 6.6 (1.2) 11 (3.0) 11 (100.0) 7.55 (1.2)
COVID-19 infection 7 (1.8) 6 (85.7) 6.3 (1.6) 4 (1.1) 3 (75.0) 5.7 (2.3)
Other RTIs* 26 (6.6) 25 (96.2) 6.7 (1.5) 62 (16.8) 44 (71.0) 6.6 (1.4)
Urinary tract infections 475 (100.0) 446 (93.9) 6.8 (9.3) 297 (100.0) 281 (94.6) 7.2 (16.7)
Cystitis 359 (75.6) 333 (92.8) 7.0 (10.7) 227 (76.4) 216 (95.2) 5.4 (2.6)
Pyelonephritis 12 (2.5) 11 (91.7) 8.3 (3.5) 10 (3.4) 10 (100.0) 8.6 (6.9)
Other UTIs* 78 (16.4) 76 (97.4) 6.4 (2.1) 53 (17.8) 48 (90.6) 7.0 (2.2)

Table 3   Appropriateness of 
antibiotic prescription

*Based on the information registered on the form and the current guidelines
**Infections without a specific diagnosis of respiratory tract infection are excluded

Characteristics Total First registration Second registration P value

Urinary tract infections, n (%) 772 475 297
Actual antibiotic prescription rate 727 (94.2) 446 (93.9) 281 (94.6) 0.798
Antibiotics theoretically not indicated* 553 (71.6) 361 (76.0) 192 (64.6) 0.001
Potentially inappropriate antibiotic use 512 (66.3) 334 (70.3) 178 (59.9) 0.004
First-line antibiotics given 76 (13.3) 36 (10.5) 40 (17.7) 0.018
Respiratory tract infections**, n (%) 649 352 297
Actual antibiotic prescription rate 449 (69.2) 268 (76.1) 181 (60.9) < 0.001
Antibiotics theoretically not indicated* 437 (67.3) 239 (67.9) 198 (66.7) 0.803
Potentially inappropriate antibiotic use 255 (39.3) 163 (46.3) 92 (31.0) < 0.001
First-line antibiotics given 104 (35.6) 56 (32.2) 48 (40.7) 0.173
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effect on the use of first-line antibiotics and number of 
hygiene elements implemented.

In 2019, the World Health Organization listed antimi-
crobial resistance as one of the ten threats to global health 
[20]. To address this threat, antimicrobial stewardship 
programs, which promote responsible use of antimicrobi-
als, are needed in all settings [21]. However, while these 
programs are common in hospitals and primary care, they 
are less prevalent in nursing homes, where antibiotic use 
is high [22]. Two recent cluster randomized controlled tri-
als conducted in Europe have shown a striking reduction of 
slightly over 50% in antibiotic prescribing rates in nursing 
homes in the intervention groups, compared to the control 
groups, without increasing complications. In the first trial, 
conducted across four European countries, three of which 
had low antibiotic prescribing rates, healthcare professionals 
received a multifaceted stewardship intervention, including a 
decision tool and educational materials from an expert team. 
Although initially planned for four months, the intervention 
was modified due to the COVID-19 outbreak, incorporat-
ing education, evaluation, and local adaptation [23]. In a 
Danish randomized clinical trial, the healthcare profession-
als in the intervention group attended a 75-min session to 
learn how to distinguish between UTIs and asymptomatic 
bacteriuria, evaluate non-specific symptoms, and use a dia-
logue tool, which was employed when nursing home staff 
suspected a UTI. This tool included both reflection and com-
munication elements [24]. Two recent systematic reviews of 
studies on antimicrobial stewardship programs in nursing 
homes revealed a lack of high-quality interventional studies. 
However, multifaceted interventions, including education, 
monitoring, and feedback, appear to be the most promising 
strategy [25]. The latest meta-analysis found that antimicro-
bial stewardship interventions were associated with a 14% 
reduction in antibiotic use. Although study designs varied 
considerably, the effect size in randomized clinical trials was 
larger compared to most other studies [26].

Our study showed a reduction in potentially unnecessary 
antibiotic use among nursing home residents with suspected 
infections, but the reduction achieved with our intervention 
was not as relevant as anticipated. When the professional 
is certain that a resident has a true urinary tract infection, 
an antibiotic course is justified. However, many suspected 
infections are not actual infections, as professionals still 
rely on criteria that are not evidence-based. The presence of 
asymptomatic bacteriuria is very prevalent among nursing 
home residents, and the strongest predictors for antibiotic 
use found in our study, such as acute confusion, foul-smell-
ing urine and dark urine color, are unclear criteria for diag-
nosing urinary tract infections [27]. Typical urinary signs 
and symptoms were present in less than a quarter of the 
suspected urinary tract infections in this study, suggesting a 
high prevalence of asymptomatic bacteriuria being wrongly 

treated with antibiotics. However, the intervention had a sig-
nificant impact, as the prevalence of these symptoms was 
significantly higher in the second registration compared to 
the first, suggesting a lower percentage of residents with 
asymptomatic bacteriuria being treated with antibiotics after 
the intervention.

Nearly 80% of all respiratory tract infections during the 
first registration period were treated with antibiotics. There 
is a growing body of evidence about the self-limiting nature 
of these infections, even in older people, and in most cases, 
antibiotic use in this age population causes more harm than 
benefit [28]. Guidelines clearly recommend against the use 
of antibiotics for mainly suspected viral infections, such as 
acute bronchitis, influenza, common cold, and COVID-19, 
as well as for other common self-limiting infections like 
rhinosinusitis, otitis, or pharyngotonsillitis, unless a rapid 
antigen detection test confirms the presence of streptococ-
cal infection, which is uncommon among older people. As 
also shown in other studies, professionals usually rely upon 
the presence of some signs and symptoms, such as tonsillar 
exudate in pharyngotonsillitis or purulent sputum in lower 
respiratory tract infections [29, 30]. Nursing staff profession-
als performed better in the second registration period with 
fewer cases of potentially unnecessary antibiotic use for both 
respiratory and urinary tract infections, but the reduction in 
the percentage of antibiotic use in the second registration, 
despite being statistically significant, was not great, as more 
than 60% of residents continued receiving antibiotic courses. 
First-line use of antibiotics slightly improved after the inter-
vention, being significant only for urinary tract infections, as 
a result of shorter antibiotic courses in cystitis, and not for 
residents with respiratory infections. Neither did the inter-
vention have any impact on the mean antibiotic duration 
for respiratory tract infections nor on the hygiene elements 
implemented.

Growing evidence shows that reasons for potentially inap-
propriate and first-choice antibiotics are at least partly psy-
chologically and socially rooted, meaning that antibiotic use 
is as much a behavior as a scientific decision [31]. Chang-
ing practice behavior is challenging and requires the imple-
mentation of a systematic approach following components 
of the normalization process theory. This theory suggests 
that individual and group reflection on the actions needed 
to reduce inappropriate antibiotic use ensures high-impact 
and sustainable results [32]. In our study perceived pressure 
to prescribe antibiotics was associated with antibiotic use 
for suspected respiratory tract infection, as was observed in 
other studies [33]. The results of the first registration audit 
were provided, and professionals were able to check their 
own practice by comparing these results with the current 
recommendations based on current guidelines. Our study 
only considered a punctual intervention, which could explain 
the limited effect achieved. Multifaceted interventions seem 
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to be more successful than simple interventions, and those 
that are sustainable over time also achieve better outcomes 
[25, 34].

The before-and-after design without a control group is 
a clear limitation. In uncontrolled before-and-after stud-
ies, the assumption of causal inference regarding changes 
observed before and after the intervention is less robust than 
it would be if a control group were included for comparison 
[35]. A control group helps provide evidence that changes 
occurring over time were not due to natural temporal trends 
or unmeasured events that coincided with the intervention 
studied. However, the fact that the audit registration was 
conducted in 2 consecutive years during the same months, 
with no changes in clinical care across periods, ensures 
minimal fluctuation in the incidence of infectious diseases. 
In addition, there was no selection based on severity (as 
all infectious diseases were required to be registered), and 
no other interventions took place during this period, which 
helps minimize the risk of unidentified confounders [36].

One of the main limitations is the dropout rate observed 
in our study, which exceeded 30% of the baseline nursing 
homes. However, no significant differences were observed in 
the general results of the first registration between the initial 
nursing homes and those that completed both registration 
periods. Nursing staff participated voluntarily, and volun-
teers often have a higher interest in quality improvement 
programs and research compared to the general professional 
population [37]. The act of participating in this quality con-
trol study may have influenced the behavior of the nursing 
staff. Nevertheless, this Hawthorne effect would affect both 
the first and second registration periods [38].

Some variables were not included in the forms, which, 
despite their limitations, contained 88 items. The diagnosis 
provided by nursing home professionals was based on their 
clinical judgment, primarily informed by signs, symptoms, 
and tests performed. While this approach introduces poten-
tial bias, it is important to note that this bias likely affected 
both registration periods similarly. Another limitation is 
the lack of clinical outcome evaluation, leaving uncertainty 
about differences in complication rates or clinical failures 
between groups. However, resident referrals to hospitals 
were recorded. Since all information was gathered anony-
mously, correcting incorrect or missing values was not pos-
sible. However, completing the forms was straightforward, 
with nursing staff professionals simply checking off criteria 
without writing, allowing them to maintain their usual rou-
tines during both registration periods.

This pragmatic study, conducted in diverse areas 
within a country with high antibiotic prescription rates, 
demonstrates a reduction in potentially unnecessary anti-
biotics for urinary and respiratory tract infections, as 
well as a reduction in the duration of antibiotic courses 
for suspected uncomplicated cystitis. In our study, the 

intervention included a 2-h workshop where we presented 
the results from the first registration, facilitated group 
discussions, and provided an explanation of updated 
guidelines on antibiotic use, infection management, and 
infection prevention and control. However, healthcare pro-
fessionals received the report prior to the workshop, which 
also served as an initial intervention. The impact of this 
low-intensity intervention was significant, and although 
it was not as great as in the two randomized clinical tri-
als, our study was highly pragmatic and much easier to 
replicate in other areas. There is still room for improve-
ment, highlighting the need for alternative, multifaceted, 
and sustainable approaches in antimicrobial stewardship 
strategies in long-term care facilities. Key factors for suc-
cess may include the active participation of nursing staff 
and the incorporation of reflection to address the behav-
ioral aspects of decision-making. In addition, a clear 
emphasis should be placed on two crucial areas. Despite 
the intervention, the percentage of episodes of asympto-
matic bacteriuria and viral respiratory tract infections, 
such as most upper respiratory tract infections and acute 
bronchitis, treated with antibiotics remained considerable. 
Therefore, a more focused intervention is needed, specifi-
cally, emphasizing: (1) the importance of typical urinary 
tract symptoms and debunking myths about the role of 
general symptoms in urinary tract infections, as well as 
the limited benefit of urine strips among residents due to 
the high prevalence of bacteriuria, and (2) the self-limiting 
nature of most respiratory tract infections and promoting 
strategies other than antibiotic therapy for managing these 
conditions.

Supplementary Information  The online version contains 
supplementary material available at https://​doi.​org/​10.​1007/​
s41999-​025-​01193-0.

Acknowledgements  The authors would like to thank all the nursing 
staff professionals who voluntarily completed the audit registrations.

Funding sources  This work was supported by the Pfizer inc. managed 
by Global Medical Grants & Global Bridges Mayo Clinic Quality 
Improvement, grant ID 71388143. The funders had no role in the 
design of the study; in the collection, analyses, or interpretation of 
data; in the writing of the manuscript; or in the decision to publish 
the results.

Data availability  Data for this study will be made available to others in 
the scientific community upon request after publication.

Declarations 

Conflicts of interest  All authors declare no competing interests.

Ethical approval  The study was conducted in accordance with the 
Declaration of Helsinki and 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). Informed consent 

https://doi.org/10.1007/s41999-025-01193-0
https://doi.org/10.1007/s41999-025-01193-0


	 European Geriatric Medicine

was obtained from all the nursing home staff professionals participating 
in the study.

Open Access  This article is licensed under a Creative Commons 
Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, 
as long as you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons licence, and indicate 
if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless 
indicated otherwise in a credit line to the material. If material is not 
included in the article’s Creative Commons licence and your intended 
use is not permitted by statutory regulation or exceeds the permitted 
use, you will need to obtain permission directly from the copyright 
holder. To view a copy of this licence, visit http://creativecommons.
org/licenses/by/4.0/.

References

	 1.	 European Union (EU) Eurostat (2021) Old-age dependency ratio 
increases across EU regions. EU Eurostat, Europe. Available 
from: https://​ec.​europa.​eu/​euros​tat/​en/​web/​produ​cts-​euros​tat-​
news/-/​edn-​20210​930-1/

	 2.	 Montoya A, Mody L (2011) Common infections in nursing homes: 
a review of current issues and challenges. Aging Health 7:889–
899. https://​doi.​org/​10.​2217/​AHE.​11.​80

	 3.	 Beckett CL, Harbarth S, Huttner B (2015) Special considerations 
of antibiotic prescription in the geriatric population. Clin 
Microbiol Infect 21:3–9. https://​doi.​org/​10.​1016/j.​cmi.​2014.​08.​
018

	 4.	 Strausbaugh LJ, Joseph CL (2000) The burden of infection in 
long-term care. Infect Control Hosp Epidemiol 21:674–679. 
https://​doi.​org/​10.​1086/​501712

	 5.	 Ricchizzi E, Latour K, Kärki T, Buttazzi R, Jans B, Moro ML et al 
(2018) Antimicrobial use in European long-term care facilities: 
results from the third point prevalence survey of healthcare-
associated infections and antimicrobial use, 2016 to 2017. Euro 
Surveill 23:1800394. https://​doi.​org/​10.​2807/​1560-​7917.​ES.​2018.​
23.​46.​18003​94

	 6.	 World Health Organization (2021) 2021 AWaRe classification: 
WHO access, watch, reserve, classification of antibiotics for 
evaluation and monitoring of use. Available from https://​www.​
who.​int/​publi​catio​ns/i/​item/​2021-​aware-​class​ifica​tion

	 7.	 Vyas N, Good T, Cila J, Morrissey M, Gravel Tropper D (2022) 
Antibiotic prescribing and antimicrobial stewardship in long-term 
care facilities: past interventions and implementation challenges. 
Can Commun Dis Rep 48:512–521. https://​doi.​org/​10.​14745/​ccdr.​
v48i1​112a04

	 8.	 van Buul LW, Vreeken HL, Bradley SF, Crnich CJ, Drinka PJ, 
Geerlings SE et al (2018) The development of a decision tool for 
the empiric treatment of suspected urinary tract infection in frail 
older adults: a Delphi consensus procedure. J Am Med Dir Assoc 
19:757–764. https://​doi.​org/​10.​1016/j.​jamda.​2018.​05.​001

	 9.	 Bilsen MP, Conroy SP, Schneeberger C, Platteel TN, van 
Nieuwkoop C, Mody L et al (2024) A reference standard for 
urinary tract infection research: a multidisciplinary Delphi 
consensus study. Lancet Infect Dis 24(8):e513–e521. https://​doi.​
org/​10.​1016/​S1473-​3099(23)​00778-8

	10.	 van Buul LW, van der Steen JT, Doncker SMMM, Achterberg WP, 
Schellevis FG, Veenhuizen RB et al (2014) Factors influencing 
antibiotic prescribing in long-term care facilities: a qualitative 
in-depth study. BMC Geriatr 14:136. https://​doi.​org/​10.​1186/​
1471-​2318-​14-​136

	11.	 Mayne S, Sundvall PD, Gunnarsson R (2018) Confusion strongly 
associated with antibiotic prescribing due to suspected urinary 
tract infections in nursing homes. J Am Geriatr Soc 66:274–281. 
https://​doi.​org/​10.​1111/​jgs.​15179

	12.	 World Health Organization (2022) WHO launches first ever global 
report on infection prevention and control, 6 May 2022. Available 
from https://​www.​who.​int/​news/​item/​06-​05-​2022-​who-​launc​hes-​
first-​ever-​global-​report-​on-​infec​tion-​preve​ntion-​and-​contr​ol

	13.	 Directorate-General for Health and Food Safety (2017) EU 
Guidelines for the prudent use of antimicrobials in human health 
(2017/C 212/01). Available from https://​eur-​lex.​europa.​eu/​legal-​
conte​nt/​EN/​TXT/?​uri=​CELEX%​3A520​17XC0​701%​2801%​29

	14.	 Bouza E, Asensio A, García Navarro JA, González P, Costa Benito 
MA, Aguilar J et al (2023) Recommendations for the prevention 
of healthcare-associated infections in nursing homes. Rev Esp 
Quimioter 36:552–561. https://​doi.​org/​10.​37201/​req/​078.​2023

	15.	 Kranz J, Bartoletti R, Bruyère F, Cai T, Geerlings S, Köves B et al 
(2024) European association of urology guidelines on urological 
infections: summary of the 2024 guidelines. Eur Urol 86:27–41. 
https://​doi.​org/​10.​1016/j.​eururo.​2024.​03.​035

	16.	 Woodhead M, Blasi F, Ewig S, Garay J, Huchon G, Ieven M et al 
(2011) Guidelines for the management of adult lower respiratory 
tract infections–full version. Clin Microbiol Infect 17(Suppl 
6):E1-59. https://​doi.​org/​10.​1111/j.​1469-​0691.​2011.​03672.x

	17.	 Stone ND, Ashraf MS, Calder J, Crnich CJ, Crossley K, Drinka 
PJ et al (2012) Surveillance definitions of infections in long-term 
care facilities: revisiting the McGeer criteria. Infect Control Hosp 
Epidemiol 33:965–977. https://​doi.​org/​10.​1086/​667743

	18.	 Pérez Abascal N, Corcuera Catalá J, Cruz-Jentoft AJ (2022) 
Protocolo diagnóstico y terapéutico de la infección urinaria en el 
paciente mayor. Medicine 13(62):3682–3685

	19.	 Patología infecciosa, Martín Zurro A, Cano Pérez JF, Gené Badia 
J (eds) (2024) Atención Primaria, Principios, organización y 
métodos en Medicina de Familia. Elsevier España, Barcelona, pp 
856–892

	20.	 WHO (2019) Ten threats to global health in 2019. 
Available from https://​www.​who.​int/​emerg​encies/​ten-​threa​
ts-​to-​global-​health-​in-​2019

	21.	 Dyar OJ, Huttner B, Schouten J, Pulcini C (2017) What is 
antimicrobial stewardship? Clin Microbiol Infect 23:793–798. 
https://​doi.​org/​10.​1016/j.​cmi.​2017.​08.​026

	22.	 van Buul LW, van der Steen JT, Veenhuizen RB, Achterberg 
WP, Schellevis FG, Essink RTGM et al (2012) Antibiotic use 
and resistance in long term care facilities. J Am Med Dir Assoc 
13:568.e1–13. https://​doi.​org/​10.​1016/j.​jamda.​2012.​04.​004

	23.	 Hartman EAR, van de Pol AC, Heltveit-Olsen SR, Lindbæk M, 
Høye S, Lithén SS et al (2023) Effect of a multifaceted antibiotic 
stewardship intervention to improve antibiotic prescribing 
for suspected urinary tract infections in frail older adults 
(ImpresU): pragmatic cluster randomised controlled trial in four 
European countries. BMJ 380:e072319. https://​doi.​org/​10.​1136/​
bmj-​2022-​072319

	24.	 Arnold SH, Nygaard Jensen J, Bjerrum L, Sierma V, Bang CW, 
Kousgaard MB et al (2021) Effectiveness of a tailored intervention 
to reduce antibiotics for urinary tract infections in nursing home 
residents: a cluster, randomised controlled trial. Lancet Infect Dis 
21:1549–1556. https://​doi.​org/​10.​1016/​S1473-​3099(21)​00001-3

	25.	 Tandan M, Thapa P, Maharjan P, Bhandari B (2022) Impact of 
antimicrobial stewardship program on antimicrobial-resistance 
and prescribing in nursing homes: a systematic review and meta-
analysis. J Glob Antimicrob Resist 29:74–87. https://​doi.​org/​10.​
1016/j.​jgar.​2022.​02.​002

	26.	 Aliyu S, Travers JL, Heimlich SL, Ifill J, Smaldone A (2022) 
Antimicrobial stewardship interventions to optimize treatment 
of infections in nursing home residents: a systematic review and 

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://ec.europa.eu/eurostat/en/web/products-eurostat-news/-/edn-20210930-1/
https://ec.europa.eu/eurostat/en/web/products-eurostat-news/-/edn-20210930-1/
https://doi.org/10.2217/AHE.11.80
https://doi.org/10.1016/j.cmi.2014.08.018
https://doi.org/10.1016/j.cmi.2014.08.018
https://doi.org/10.1086/501712
https://doi.org/10.2807/1560-7917.ES.2018.23.46.1800394
https://doi.org/10.2807/1560-7917.ES.2018.23.46.1800394
https://www.who.int/publications/i/item/2021-aware-classification
https://www.who.int/publications/i/item/2021-aware-classification
https://doi.org/10.14745/ccdr.v48i1112a04
https://doi.org/10.14745/ccdr.v48i1112a04
https://doi.org/10.1016/j.jamda.2018.05.001
https://doi.org/10.1016/S1473-3099(23)00778-8
https://doi.org/10.1016/S1473-3099(23)00778-8
https://doi.org/10.1186/1471-2318-14-136
https://doi.org/10.1186/1471-2318-14-136
https://doi.org/10.1111/jgs.15179
https://www.who.int/news/item/06-05-2022-who-launches-first-ever-global-report-on-infection-prevention-and-control
https://www.who.int/news/item/06-05-2022-who-launches-first-ever-global-report-on-infection-prevention-and-control
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52017XC0701%2801%29
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A52017XC0701%2801%29
https://doi.org/10.37201/req/078.2023
https://doi.org/10.1016/j.eururo.2024.03.035
https://doi.org/10.1111/j.1469-0691.2011.03672.x
https://doi.org/10.1086/667743
https://www.who.int/emergencies/ten-threats-to-global-health-in-2019
https://www.who.int/emergencies/ten-threats-to-global-health-in-2019
https://doi.org/10.1016/j.cmi.2017.08.026
https://doi.org/10.1016/j.jamda.2012.04.004
https://doi.org/10.1136/bmj-2022-072319
https://doi.org/10.1136/bmj-2022-072319
https://doi.org/10.1016/S1473-3099(21)00001-3
https://doi.org/10.1016/j.jgar.2022.02.002
https://doi.org/10.1016/j.jgar.2022.02.002


European Geriatric Medicine	

meta-analysis. J Appl Gerontol 41:892–901. https://​doi.​org/​10.​
1177/​07334​64821​10182​99

	27.	 Nicolle LE (1999) Urinary infections in the elderly: symptomatic 
or asymptomatic? Int J Antimicrob Agents 11:265–268. https://​
doi.​org/​10.​1016/​s0924-​8579(99)​00028-x

	28.	 Soraci L, Cherubini A, Paoletti L, Filippelli G, Luciani F, Laganà 
P et al (2023) Safety and tolerability of antimicrobial agents in the 
older patient. Drugs Aging 40:499–526. https://​doi.​org/​10.​1007/​
s40266-​023-​01019-3

	29.	 Llor C, Bjerrum L, Munck A, Hansen MP, Córdoba GC, 
Strandberg EL et al (2013) Predictors for antibiotic prescribing 
in patients with exacerbations of COPD in general practice. Ther 
Adv Resp Dis 7:131–137. https://​doi.​org/​10.​1177/​17534​65812​
472387

	30.	 Llor C, Cots JM, Bjerrum L, Cid M, Guerra G, Arranz J et al 
(2010) Antibiotic prescribing in respiratory tract infections and 
predictive factors for their use. Aten Primaria 42:28–35. https://​
doi.​org/​10.​1016/j.​aprim.​2009.​04.​018

	31.	 Borek AJ, Anthierens S, Allison R, Mcnulty CAM, Anyanwu 
PE, Costelloe C et al (2020) Social and contextual influences on 
antibiotic prescribing and antimicrobial stewardship: a qualitative 
study with clinical commissioning group and general practice 
professionals. Antibiotics (Basel) 9:859. https://​doi.​org/​10.​3390/​
antib​iotic​s9120​859

	32.	 Johnson MJ, May CR (2015) Promoting professional behaviour 
change in healthcare: what interventions work, and why? A 
theory-led overview of systematic reviews. BMJ Open 5:e008592. 
https://​doi.​org/​10.​1136/​bmjop​en-​2015-​008592

	33.	 Carter RR, Montpetite MM, Jump RLP (2017) Mixed-methods 
pilot study to assess perceptions of antimicrobial stewardship in 
nursing homes. J Am Geriatr Soc 65:1073–1078. https://​doi.​org/​
10.​1111/​jgs.​14766

	34.	 König E, Kriegl L, Pux C, Uhlmann M, Schippinger W, Avian 
A et al (2024) Implementation of an antimicrobial stewardship 
program for urinary tract infections in long-term care facilities: 
a cluster-controlled intervention study. Antimicrob Resist Infect 
Control 13:43. https://​doi.​org/​10.​1186/​s13756-​024-​01397-2

	35.	 Harris AD, Bradham DD, Baumgarten M, Zuckerman IH, Fink 
JC, Perencevich EN (2004) The use and interpretation of quasi-
experimental studies in infectious diseases. Clin Infect Dis 
38:1586–1591. https://​doi.​org/​10.​1086/​420936

	36.	 Paulus JK, Dahabreh IJ, Balk EM, Avendano EE, Lau J, Ipet S 
(2014) Opportunities and challenges in using studies without a 
control group in comparative effectiveness reviews. Res Synth 
Methods 5:152–161. https://​doi.​org/​10.​1002/​jrsm.​1101

	37.	 Baker R, Robertson N, Farooqi A (1995) Audit in general practice: 
factors influencing participation. BMJ 311:31–34. https://​doi.​org/​
10.​1136/​bmj.​311.​6996.​31

	38.	 Sedgwick P, Greenwood N (2015) Understanding the Hawthorne 
effect. BMJ 351:h4672. https://​doi.​org/​10.​1136/​bmj.​h4672

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

https://doi.org/10.1177/07334648211018299
https://doi.org/10.1177/07334648211018299
https://doi.org/10.1016/s0924-8579(99)00028-x
https://doi.org/10.1016/s0924-8579(99)00028-x
https://doi.org/10.1007/s40266-023-01019-3
https://doi.org/10.1007/s40266-023-01019-3
https://doi.org/10.1177/1753465812472387
https://doi.org/10.1177/1753465812472387
https://doi.org/10.1016/j.aprim.2009.04.018
https://doi.org/10.1016/j.aprim.2009.04.018
https://doi.org/10.3390/antibiotics9120859
https://doi.org/10.3390/antibiotics9120859
https://doi.org/10.1136/bmjopen-2015-008592
https://doi.org/10.1111/jgs.14766
https://doi.org/10.1111/jgs.14766
https://doi.org/10.1186/s13756-024-01397-2
https://doi.org/10.1086/420936
https://doi.org/10.1002/jrsm.1101
https://doi.org/10.1136/bmj.311.6996.31
https://doi.org/10.1136/bmj.311.6996.31
https://doi.org/10.1136/bmj.h4672

	The impact of a multifaceted intervention on antibiotic use for common infections in nursing homes in Spain. A before and after study
	Key summary points
	Aim 
	Findings 
	Message 

	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Setting, study population and study design

	Audit registrations
	Intervention
	Data analysis
	Results
	Study population

	Urinary and respiratory infections
	Intervention effect analysis on antibiotic use for urinary and respiratory tract infections and implementation of hygiene elements
	Discussion
	Acknowledgements 
	References


