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ABSTRACT 

Background. The elderly population, who continues to expand, poses an increased risk of 

infections, creating a significant public health issue. Few studies focus on the incidence of 

infections in nursing homes. This data is essential for estimating the burden of these infections 

and implementing preventive measures for these infections. Antibiotics are widely used in 

nursing homes, and it is crucial to ensure that these medications are prescribed in line with 

the recommendations to treat infections that can have serious consequences in this population. 

Methods. This is a prospective longitudinal monocentric study carried between the 1st of 

February 2022 and the 31st of January 2023. This is a sample from a European study named 

H4LS including 2944 patients from 68 nursing homes in ten countries. All patients present at 

the beginning of the study were included. Each infection and use of antibiotics were recorded 

using electronic medical record. Covariables were age, dementia, incontinence, unit for 

demented elderly, walking capacity, AGGIR score, Charlson, specific history and treatments. 

Results. 82 participants (mean ± SD, 87.0± 7.2 years, 73.2% women) were included. 225 

infections were diagnosed, 19 deaths occurred (23.2%), of which 47.4% attributed to 

infections. 8 patients had no infection. Antibiotics are mainly used in urinary tract infections, 

but only 63% of the molecule choices are in accordance with the recommendations. 

Conclusion. The incidence of infections, associated mortality, and non-compliance with 

antibiotic prescriptions make it necessary to implement educational programs to improve 

practices in nursing homes 

 

Keywords : elderly, nursing home, infection, antibiotics, mortality 



2 

INTRODUCTION 

The 80 and over population in the European Union is projected to increase considerably; from 

26,0 million in 2019 (5,8 %) to 60,8 million (14,6 %) in 2100 [1]. The elderly, due to age-

related dysfunctions of the immune system and physiological changes [2], are more 

susceptible to infections and thus predisposed to the most common infections that occur in 

nursing homes (NH). [3,4,5,6]. These are associated with serious consequences, including loss 

of independence, hospitalization, and death [7,8]. 

 

Since 2008, the European Centre for Disease Prevention and Control (ECDC) conducted point 

prevalence surveys of healthcare-associated infections and antimicrobial use in European long-

term care facilities (HALT, Healthcare-Associated Infections and Antimicrobial Use in Long-

Term Care Facilities). Based on the results of the two European prevalence surveys (HALT-1 

and HALT-2) in 2010 [9] and 2013 [10], the total annual number of infections in European 

LTCF could be estimated to be 4.3 million in 2010 and 4.2 million in 2013.  

 

While prevalence survey data provides valuable information, it alone cannot accurately 

determine the number of residents who have at least one infection or the total count of such 

infections. Prevalence focuses on estimating the total number of existing cases at a specific 

point in time [11], whereas incidence measures the occurrence of new cases over a period. 

Unfortunately, there is a lack of studies investigating the incidence of these infections [12,13]. 

To fully understand the impact of infections in NH, it is imperative to also estimate the mortality 

attributable to these infections [14]. Mortality in NH is not only attributed to the infection itself 

but can be a consequence of antibiotic misuse in addition to the loss of independence. [15,16]. 
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The average prevalence of antimicrobial use in NH in Europe was recorded at 5.8% in 2018 

[17]. However, antibiotic use varies significantly between different NH [18, 19], which exposes 

residents to an increased risk of antibiotic-related harms, even if they haven't directly received 

these agents [20]. Consequently, it becomes imperative to assess the appropriate utilization 

of antibiotics and implement strategies that enhance prescription practices, ultimately aiming 

to reduce mortality associated with infections. [21,22,23]. 

The main objective of this study is to estimate the incidence of infections in a NH over a period 

of one year, and to estimate the mortality attributable to infections in NH. The secondary 

objective is to assess the appropriate utilization of anti-infective medications in NH. 
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METHODS 

The longitudinal study is being conducted using prospective data collection over the course of 

one year, starting on February 1st, 2022 and ending on January 31st, 2023. The study focuses 

on the NH of “La Plesse” in Avrillé, France. This study is part of an European survey named 

H4LS proposed by the ECDC to estimate the incidence of infections in NH. 

Ten European countries are participating in the H4LS study with a target sample of 250 

residents in each country from 3 medium-sized NH (with 80 to 90 residents). 

All characteristics at inclusion were collected from the patient’s medical records from the 

facility's software with the coordinating physician’s help [appendix 1]. 

1. Outcomes 

Incidence of infection and mortality 

Each infection was recorded by completing a standardized questionnaire [appendix 2] that 

included information such as the resident's identity, the infection site, whether the diagnosis 

was made in the hospital or not, involvement of any invasive device, start and end dates, 

infection outcome, microorganism, and resistance for certain bacteria. 

All active infections within the included residents during the study period were reported, 

including infections not acquired in the institution. An infection is active when signs or 

symptoms of the infection are present or when signs or symptoms were present in the past 

and the resident is still receiving treatment for the infection. 

The decision algorithms used in this survey are based on clinical criteria, namely the 

CDC/SHEA6 [24] case definitions, which in turn are based on the McGeer7 [25] criteria for 

infection surveillance in NH. 
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Evaluation of Antibiotics Prescription 

Each antibiotic used was reported along with the indication, dosage, duration, and route of 

administration of the prescription. An infectious disease specialist assessed the compliance of 

antibiotic prescriptions according to the SPILF (Société de pathologie infectieuse de langue 

française) recommendations from 2017 and those from 2021 for the duration of the 

prescription. 

2. Covariables 

Potentials confounders were age, dementia (based on the MMSe test), incontinence, walking 

capacity, unit for demented elderly, AGGIR score, Charlson, specific history and treatments 

(number of treatments, psychotropic treatments, long-term antibiotic therapy, number of falls 

in the last 6 months, history of COVID 19). All covariates were recorded at inclusion according 

to medical records. 

3. Statistics 

Characteristics of participants were summarized by medians [Interquartile ranges] or numbers 

and percentages, as appropriate. Comparisons between participants at baseline categorized 

into two groups, based on the occurrence of infection, were performed using the Fisher exact 

test for qualitative variables, and the nonparametric Mann-Whitney U test for quantitative 

variables. The analyses were performed at the University Hospital of Angers, France, using 

SAS, version 9.4, and R, version 3.4.1. 
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4. Ethics 

The study is fully compliant with the reference methodology MR-004. Information was provided 

to residents and legal representatives prior to the study period. No participants or relatives 

objected to the use of anonymized clinical and biological data for research purposes. Ethics 

approval was obtained, notified in Health Data Hub on February 1st, 2022 (N° 

F20220201183433). 
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RESULTS 

1. Population 

The NH has a capacity of 90 residents; 82 were present and included at the beginning of the 

study (mean ± standard deviation, 87.0± 7.2 years, 73.2% women). The residents included 

were followed by 27 different physicians. During the study, one resident has changed for 

another establishment, the vital status was known after one year for the 81 other residents. 

Among them, 63 residents (77.7%) survived after one year of follow-up while 19 participants 

died. 

Table 1. Characteristics and comparisons of participants separated into two groups according to the 

occurrence of infection (n=82) 

         Study group  

    

Total 

cohort 

No 

infection 

At least one 

infection 
 

        N = 82  N=8 
 

N=74  

Demographical data 

 Age (years), med [IQ]  88.0 [83-93] 93.5 [87-97] 87.5 [82-92] 

 Female sex  60 (73.2) 6 (75.0) 54 (73.0) 

 Unit for demented elderly  56 (68.3) 4 (50.0) 52 (70.3) 

 AGGIR score ≤ 3  68 (82.9) 7 (87.5) 61 (82.4) 

 Charlson score > 3  10 (12.2) 0 (0.0) 10 (13.5) 

 Dementia  70 (85.4) 7 (87.5) 63 (85.1) 

 Walking capacity  58 (70.7) 4 (50.0) 54 (73.0) 

 Incontinence  67 (81.7) 8 (100.0) 59 (79.7)  

Comorbidity 

 History of fall in the last 6 months†  41 (50.6) 5 (62.5) 36 (49.3) 

 History of COVID 19 infection 50 (61.0) 7 (87.5) 43 (58.1) 

 History of immunosuppressive disease 7 (8.5) 1 (12.5) 6 (8.1) 

Treatments 

 Resident with > 5 treatment  55 (67.1) 3 (37.5) 52 (70.3) 

 Resident with ≥ 1 psychotropic treatment 60 (73.2) 6 (75.0) 54 (73.0) 

 Resident with long-term antibiotic therapy 1 (1.2) 0 (0.0) 1 (1.4) 

Follow-up 

 1-year mortality, all-cause 19 (23.2) 2 (25.0) 17 (23.0) 

 1-year mortality, due to infection 9 (11.0) 0 (0.0) 9 (12.2) 

 

Data presented as n (%) or median [Interquartile range], as appropriate. 
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We performed p-value calculations for between-group comparisons based on the Fisher exact 

test or Mann Whitney Wilcoxon test [appendix 4] to see if any risk factors could emerge from 

this study. Given the significant difference in population between the two groups, statistical 

analysis ultimately did not appear to be relevant, so we did not proceed with further analyses. 

2. Infections 

Table 2. Distribution of infections (number and percentage) and microorganism (MO) found 

Infectious site 
Infections > 1 MO 

MO not 

investigated 

MO not 

found 

n (%) n n n 

All types of infection 225 (100) 98 120 7 

Urinary tract infections (UTIs) 46 (20,4)       

  Confirmed UTIs 40 (17,8) 40 0 0 

  Probable UTIs 6 (2,7) 0 4 2 

Respiratory tract infections (RTIs) 45 (20,0)       

  Common cold/pharyngitis 22 (9,8) 14 5 3 

  Influenza 1 (0,4) 1 0 0 

  Pneumonia 5 (2,2) 0 5 0 

  Other lower RTIs 17 (7,6) 0 17 0 

Gastrointestinal infections 42 (18,7)       

  Gastroenteritis 42 (18,7) 0 41 1 

  Clostridium difficile infection 0 0 0 0 

COVID 19 38 (16,9)       

  Asymptomatic 19 (8,4) 19 0 0 

  Moderate 15 (6,7) 15 0 0 

  Severe 4 (1,8) 4 0 0 

Fungal infections 24 (10,7) 0 24 0 

Skin Infections 13 (5,8) 0 13 0 

Eye, ear, nose, and mouth infections 12 (5,3) 0 12 0 

  Conjunctivitis 2 (0,9) 0 2 0 

  Ear infections 3 (1,3) 0 3 0 

  Oral candidiasis 7 (3,1) 0 7 0 

  Sinusitis 0 0 0 0 

Other infections 3 (1,3)       

  Stye 3 (1,3) 0 3 0 

Herpes simplex or zoster infections 1 (0,4) 0 1 0 

Bloodstream infections 1 (0,4) 1 0 0 

 

Two hundred and twenty-five infections were diagnosed during the study. Twelve infections 

(5.33%) were diagnosed in hospital, three infections (1.33%) related to invasive devices 
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(urinary catheters). 40 microorganisms were found in urinary tract infections, 14 residents 

diagnosed with a cold/pharyngitis had a positive COVID-19 test, one resident had a confirmed 

case of the flu, and a candida albicans bacteremia was diagnosed. 

Table 3. Distribution of urinary tract infections 

Microorganism n MO % 

Escherichia Coli 31 67,4 

Klebsiella pneumoniae 4 8,7 

Enterococcus faecalis 2 4,3 

Lactobacillus spp 1 2,2 

Proteus mirabilis 1 2,2 

Staphylococcus haemolyticus 1 2,2 

Unknown 6 13,0 

 

In UTIs, Escherichia Coli is the microorganism most frequently found (67.4%), of which only 

one was C3G-resistant. Proteus mirabilis was also resistant to C3G. The remaining infections 

were sensitive to third-generation cephalosporins (C3G) and carbapenems. 

 

Figure 1. Evolution of major infections’ prevalence over a year 

During the study, we observed a gastroenteritis epidemic in spring, and two epidemics of 

COVID 19, first in spring and second in winter. Several infections were present throughout the 
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year. The gastroenteritis epidemic in France occurred from November 2021 to March 2022, 

with no observed peak at the national level. However, there was a peak in respiratory 

infections, including COVID-19, in April and in December 2022 [26]. 

3. Evaluation of antibiotic prescription 

An antibiotic treatment was prescribed for 83 out of the 225 infections during the year. It was 

initiated for 46 UTIs, 23 RTIs, 12 skin infections, and 2 ear infections. 

Table 4. Appropriate antibiotic prescription assessed by an infectious disease specialist 

  

Indication 

n (%) 

Molecule 

n (%) 

Dosage n 

(%) 
Duration n (%) 

Route of 

administration n (%) 

Compliant 38 (45,8) 64 (77,1) 68 (81,9) 57 (68,7) 76 (91,6) 

Not compliant 13 (15,7) 16 (19,3) 12 (14,5) 22 (26,5) 0 (0) 

Not evaluable 32 (38,6) 3 (3,6) 3 (3,6) 4 (4,8) 7 (8,4) 
 

The treatment indication was justified in 45,8% of cases and not assessable in 38,6% due to 

unclear clinical presentation. The molecule’s choice was compliant in 77,1% of the cases, and 

the dosage was compliant in 81,9%. In 26,5% of the prescriptions, the treatment duration 

was incorrect.  

3.1. Urinary tract infections 

Table 5. Indication notified in medical record for diagnosis of UTI 

Indication noted in the medical record Infection n (%) 

Burning during urination or frequent urination 10 (21,7) 

Confusion 6 (13,0) 

Foul-smelling urine 6 (13,0) 

Fall 5 (10,9) 

Asymptomatic 4 (8,7) 

Asthenia 4 (8,7) 

Urinary incontinence 3 (6,5) 

Pyelonephritis 2 (4,3) 

Urinary retention 2 (4,3) 

Hematuria 2 (4,3) 

Abdominal pain 1 (2,2) 

Itching 1 (2,2) 
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1 patient diagnosed with pyelonephritis at the hospital and 10 patients with burning during 

urination or frequent urination were treated for a UTI in accordance with recommendations. 

11 patients, without any symptoms, foul-smelling urine, or itching, were treated with 

antibiotics, but symptoms do not confirm the presence of a urinary tract infection. For 24 

patients, representing 52,2% of treated UTI, the symptoms were nonspecific or the medical 

records were insufficient to confirm the diagnosis. 

Table 6. Prescription compliance in UTIs 

  

Indication 

n (%) 

Molecule 

n (%) 

Dosage n 

(%) 
Duration n (%) 

Route of 

administration n (%) 

Compliant 11 (23,9) 29 (63,0) 39 (84,8) 30 (65,2) 43 (93,5) 

Not compliant 11 (23,9) 15 (32,6) 5 (10,9) 14 (30,4) 0 (0) 

Not evaluable 24 (52,2) 2 (4,3) 2 (4,3) 2 (4,3) 3 (6,5) 
 

The treatment indication was recommended in 23,9% of cases and not evaluable in 52,2% of 

cases. The prescribed molecule was in line with recommendations in 63,0% of cases. The 

treatment duration was too long in 2 cases and too short in 12 cases. 

Table 7. Antibiotics compliance in UTIs 

  Total n (%) Compliant n Not compliant n Not evaluable n 

Amoxicillin 5 (10,9) 5 0 0 

Augmentin 2 (4,3) 2 0 0 

Cefixime 13 (28,3) 0 13 0 

Ceftriaxone 3 (6,5) 1 0 2 

Ciprofloxacin 3 (6,5) 3 0 0 

Fosfomycin 2 (4,3) 2 0 0 

Levofloxacin 1 (2,2) 0 1 0 

Nitrofurantoin 5 (10,9) 5 0 0 

Pivmecillinam 12 (26,1) 12 0 0 
 

Regarding the antibiotics used, the recommendations were followed except for cefixime and 

levofloxacin. Two uses of ceftriaxone were not evaluable due to a lack of information on clinical 

aspects and therapeutic choices made at the hospital, once not continued at the NH, and once 

extended without reevaluation. 
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3.2. Respiratory tract infections 

The clinical presentation of respiratory infections varied, according to the criteria determined 

by the H4LS study [appendix 5]. In 3 cases, the medical records did not allow for justification 

for antibiotic treatment. Two cases of bronchitis, including one that had not undergone a clinical 

examination, did not warrant antibiotic treatment. 

Table 8. Prescription compliance in RTIs 

  

Indication 

n (%) 

Molecule 

n (%) 

Dosage n 

(%) 
Duration n (%) 

Route of 

administration n (%) 

Compliant 18 (78,3) 23 (100) 20 (87,0) 19 (82,6) 20 (87,0) 

Not compliant 2 (8,7) 0 (0) 3 (13,0) 3 (13,0) 0 (0) 

Not evaluable 3 (13,0) 0 (0) 0 (0) 1 (4,3) 3 (13,0) 
 

The prescription of antibiotics for respiratory infections is in compliance in 78,3%. The 

molecule’s choice has always been in accordance with the recommendations. Out of the 5 

prescriptions of injectable antibiotics, 3 were not evaluable as they were not justified in the 

medical records. We did not identify issues with patient compliance or swallowing that could 

justify injectable treatment. 

Table 9. Antibiotics compliance in RTIs 

 Total n (%) Compliant n 

Amoxicillin 6 (26,1) 6 

Augmentin 12 (52,2) 12 

Azithromycin 1 (4,3) 1 

Ceftriaxone 4 (17,4) 4 
 

Penicillins were the most commonly used antibiotics, while ceftriaxone was prescribed for 

severe infections. 

3.3. Skins infections 

7 cases of erysipelas of a lower limb were diagnosed. In 4 other cases, patients presented both 

lower limbs with edema and erythema, clinical findings alone were insufficient to indicate 

antibiotic treatment. Additionally, 1 case of Bartholinitis was diagnosed. Given the patient's 

age and the absence of recommendations in this population, this case was not evaluated. 
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Table 10. Prescription compliance in skin infections 

  

Indication 

n (%) 

Molecule 

n (%) 

Dosage n 

(%) 
Duration n (%) 

Route of 

administration n (%) 

Compliant 7 (58,3) 10 (83,3) 7 (58,3) 7 (58,3) 11 (91,6) 

Not compliant 0 (0) 1 (8,3) 4 (33,3) 4 (33,3) 0 (0) 

Not evaluable 5 (41,7) 1 (8,3) 1 (8,3) 1 (8,3) 1 (8,3) 
 

Choice of molecule was adapted in 83,3%, the treatment duration was too long in 33,3%, 

dosage was too low in 33,3%. 

Table 11. Antibiotics compliance in skin infection 

  Total n (%) Compliant n Not evaluable n 

Amoxicillin 3 (25) 3 0 

Augmentin 2 (16,7) 2 0 

Pristinamycin 7 (58.3) 6 1 
 

Only penicillins and pristinamycin were prescribed, in accordance with the recommendations. 
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DISCUSSION 

The main finding of this part of a longitudinal study is an estimated incidence of 225 infections 

over a one-year period among 82 residents. H4LS is the first study to estimate the incidence 

of infections in NH, while several other studies have focused on prevalence. A first French study 

in 2011 estimated prevalence at 4.60% in NH [12]. In 2016, Prev'EHPAD study estimated 

prevalence at 3.04% in NH, excluding fungal infection [27]. In our study, the most common 

infections are urinary tract infections followed by respiratory infections, as reported in the 

literature [28,29,30]. 

47.3% of the deaths were due to infection in our study, it is difficult to compare these figures 

in the literature because the criteria are not the same; they do not study all infections or use 

broader criteria such as falls. A Brazilian study published in 2011 which found 53.4% of deaths 

related to infections in a NH [31]. A study published in 2000 found that infectious diseases 

represent 21% of the death in NH [32], and a recent European study found 4% of deaths 

related to pneumonia and 4.2% of deaths related to "certain infectious and parasitic diseases" 

in NH populations [33]. There are limited statistics on the specific causes of death in the NH 

population. 

The initiation of antibiotic treatment was indicated in 45.8% of infections in general, with a 

lower percentage for urinary tract infections, as found in several studies [34, 35]. The choice 

of treatment was correct for respiratory infections and skin infections, but it was in the line 

with the recommendation in only 63,0% of the case of urinary tract infections, as found in a 

Norwegian study [36]. Several studies showed antibiotic prescription durations exceeding 7 

days in NH [37,38].  

The strength of the study lies in its prospective examination of infection incidence, as seasons 

and epidemics can introduce variations in point prevalence rates [12]. The population in NH is 
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not well-studied, even though it is particularly susceptible to infections. All infections were 

recorded, including those diagnosed at the hospital.  

This study has some limitations. First, it was a single-centered study, the population is not 

representative of French or European NH, the H4LS study will provide a representative 

population. Second, the sample size is too small to identify risk factors for infection due to low 

statistical power. Third, the data was collected from the electronic medical record, and some 

information was missing. Fourthly, the diagnosis was made by the patient's physician, there 

was no systematic clinical examination by a second practitioner to confirm the infection. 

Furthermore, each positive urine culture has led to antibiotic treatment, even if the clinical 

examination was not sufficient to make the diagnosis. Finally, the analysis of prescription 

compliance was conducted by a single infectious disease specialist; a second opinion could 

have influenced the results. 

Our sample of non-infected patients was too small to compare risk factors for infection. The 

elderly are more vulnerable to infections, but many factors are associated with this 

vulnerability, including age, as well as nutrition, environment, iatrogenesis, and vaccination 

[6, 7, 39]. A larger sample would help identify risk factors and enable the prevention of 

infections in NH. There is a lack of studies on the causes of death in NH, and the studies 

conducted have significant differences in criteria for causes of death [31, 32, 33]. The 

comprehensive H4LS study could provide a more representative figure of mortality related to 

infections. 

Despite the studies conducted [40,41], it is first necessary to improve the diagnostic criteria 

for UTIs in the elderly. Furthermore, it is important to continue working on the appropriate 

prescription of antibiotics, as several studies [41,42,43] have shown that educational 

interventions can reduce non-adherent antibiotic prescriptions. Educational interventions 

should target both physicians and paramedical staff to modify common practices.  
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Adherence is also a point of consideration in NH. Indeed, due to cognitive decline and 

swallowing disorders, subcutaneous treatment is often used in this population, even in the 

absence of marketing authorization [44]. 

To go further, it would be interesting to conduct studies on antifungal agents, given the 

underestimated number of fungal infections in NH. Additionally, a study on antiviral agents 

would be valuable considering the development of these treatments following the COVID-19 

crisis. 

 

CONCLUSION  

The incidence of infections in NH and the associated mortality highlight that the proper 

prescription of antibiotics is a major public health concern. UTIs are the most common, but 

they are also the ones for which treatment recommendations are the least adhered to. A clinical 

evaluation remains essential for making the diagnosis and determining the need for treatment, 

along with a systematic urine analysis before treatment. Medical and paramedical training 

programs could help improve antibiotic prescription practices.  
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Appendix 3. Infection questionnaire 

 

 

 

 



 

Appendix 4. Characteristics and comparisons of participants separated into two groups according to 

the occurrence of infection (n=82) 

         Study group  

    

Total 

cohort 

No 

infection 

At least one 

infection 
p value* 

        N = 82  N=8 
 

N=74   

Demographical data 

 Age (years), med [IQ]  88.0 [83-93] 93.5 [87-97] 87.5 [82-92] 0.046 

 Female sex  60 (73.2) 6 (75.0) 54 (73.0) 1.000 

 Unit for demented elderly  56 (68.3) 4 (50.0) 52 (70.3) 0.256 

 AGGIR score ≤ 3  68 (82.9) 7 (87.5) 61 (82.4) 1.000 

 Charlson score > 3  10 (12.2) 0 (0.0) 10 (13.5) 0.587 

 Dementia  70 (85.4) 7 (87.5) 63 (85.1) 1.000 

 Walking capacity  58 (70.7) 4 (50.0) 54 (73.0) 0.224 

 Incontinence  67 (81.7) 8 (100.0) 59 (79.7) 0.340 

Comorbidity 

 History of fall in the last 6 months†  41 (50.6) 5 (62.5) 36 (49.3) 0.712 

 History of COVID 19 infection 50 (61.0) 7 (87.5) 43 (58.1) 0.141 

 History of immunosuppressive disease 7 (8.5) 1 (12.5) 6 (8.1) 0.527 

Treatments 

 Resident with > 5 treatment  55 (67.1) 3 (37.5) 52 (70.3) 0.107 

 Resident with ≥ 1 psychotropic treatment 60 (73.2) 6 (75.0) 54 (73.0) 1.000 

 Resident with long-term antibiotic therapy 1 (1.2) 0 (0.0) 1 (1.4) 1.000 

Follow-up 

 1-year mortality, all-cause 19 (23.2) 2 (25.0) 17 (23.0) 1.000 

 1-year mortality, due to infection 9 (11.0) 0 (0.0) 9 (12.2) 0.589 
 

Data presented as n (%) or median [Interquartile range], as appropriate. 

*: between group comparisons based on Fisher exact test or Mann Whitney Wilcoxon test, as 

appropriate; †: Missing data n=1 

 

  



 

Appendix 5. Case definition of infections
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Introduction. La population âgée, qui continue de croître, présente un risque accru d'infections, créant ainsi un 
problème majeur de santé publique. Peu d'études se concentrent sur l'incidence des infections dans les maisons 
de retraite. Ces données sont essentielles pour estimer le fardeau de ces infections et mettre en place des mesures 
préventives. Les antibiotiques sont largement utilisés en maison de retraite, il est essentiel de s'assurer que ces 
médicaments sont prescrits selon les recommandations pour traiter les infections qui peuvent avoir de graves 
conséquences dans cette population. 
 

Méthode. Il s'agit d'une étude longitudinale prospective monocentrique menée du 1er février 2022 au 31 janvier 
2023. Il s'agit d'un échantillon d'une étude européenne appelée H4LS comprenant 2944 patients de 68 maisons de 
retraite dans dix pays. Tous les patients présents au début de l'étude ont été inclus. Chaque infection et utilisation 
d'antibiotiques ont été enregistrées à l'aide du dossier médical informatique. Les covariables comprenaient l'âge, 
la démence, l'incontinence, la vie en unité protégée, la capacité de marche, le score GIR, le score de Charlson, les 
antécédents et les traitements. 

 
Résultats. 82 participants (moyenne ± écart-type, 87,0 ± 7,2 ans, 73,2 % de femmes) ont été inclus. 225 

infections ont été diagnostiquées, 19 décès sont survenus (23,2 %), dont 47,4 % étaient attribués aux infections. 
8 patients n'avaient aucune infection. Les antibiotiques sont surtout utilisés dans les infections urinaires, mais 
seulement 63% des choix de molécule sont en accord avec les recommandations. 
 
Conclusion. L'incidence des infections, la mortalité associée et la non-conformité à la prescription d'antibiotiques 

rendent nécessaire la mise en place de programmes éducatifs visant à améliorer les pratiques dans les maisons de 
retraite. 
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Background. The elderly population, which continues to increase, poses an increased risk of infections, creating 
a significant public health issue. Few studies focus on the incidence of infections in nursing homes. This data is 
essential for estimating the burden of these infections and implementing preventive measures for these infections. 
Antibiotics are widely used in nursing homes, and it is crucial to ensure that these medications are prescribed in 
line with the recommendations to treat infections that can have serious consequences in this population. 
 

Methods. This is a prospective longitudinal monocentric study between 1st February 2022 and 31st January 2023. 
This is a sample from a European study named H4LS including 2944 patients from 68 nursing homes in ten 
countries. All patient present at the beginning of the study were included. Each infection and use of antibiotics 
were recorded using electronic medical record. Covariables were age, dementia, incontinence, unit for demented 
elderly, walking capacity, AGGIR score, Charlson score, specific history and treatments. 
 

Results. 82 participants (mean ± SD, 87.0± 7.2 years, 73.2% women) were included. 225 infections were 
diagnosed, 19 deaths occurred (23.2%), of which 47.4% attributed to infections. 8 patients had no infection. 
Antibiotics are mainly used in urinary tract infections, but only 63% of the molecule choices are in accordance with 

the recommendations. 
 
Conclusion. The incidence of infections, associated mortality, and non-compliance with antibiotic prescriptions 
make it necessary to implement educational programs to improve practices in nursing homes 

 


