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Healthcare-associated infections (HAIs) are a poten-
tially serious threat to elderly people living in long-
term care facilities. Therefore, the European HALT 
(Healthcare-associated infections in long-term care 
facilities) project was launched in 2008. HAIs and the 
use of antibiotics were studied in all 40 nursing homes 
(100% response) in the city of Frankfurt am Main, 
Germany, from January to March 2011, using the HALT 
protocol. Of the 3,732 residents in the homes, 4.3% 
(n=161) had either signs or symptoms of infections 
and/or were on oral antibiotics. The most common 
infections were urinary tract infections (n=45; 1.2%), 
followed by infections of the respiratory tract (n=41; 
1.1%) and skin except mycosis (n=25; 0.7%). The over-
all prevalence of oral antibiotic use was 2.4% (n=90). 
The most frequently prescribed oral antibiotics were 
quinolones (n=31), cephalosporins (n=19), penicillins 
(n=11) and co-trimoxazole (n=11). The prevalence of 
HAIs was about the same as that in a European pilot 
study carried out in November 2009 (5%), but was 
higher than in several national surveys carried out 
between May and September 2010 (1.6–3.6%). 

Introduction
Healthcare-associated infections (HAIs) are among 
the most important threats to health in Europe, espe-
cially those caused by multidrug-resistant bacteria [1]. 
Hygiene and appropriate use of antibiotics is necessary 
for prevention of such infections, not only in hospitals 
but also in long-term care facilities (LTCFs) for elderly 
people. However, surveillance of HAIs is mandatory 
in hospitals only, not in LTCFs. In various studies, the 
prevalence rates of these infections in LCTFs ranged 
from 2.8% to 32.7% [2-8] and incidence rates from 1.8 
to 13.5 infections per 1,000 resident days [6,9-14]. Thus 
prevention of infection in LTCFs is necessary [15]. 
A European project called HALT (Healthcare-associated 
infections in long-term care facilities) was launched 
by the European Centre for Disease Prevention and 
Control (ECDC) in 2008 [16-18]. National HALT pro-
grammes were established and in 2009, a pilot point 
prevalence study on HAIs and antibiotic use was per-
formed in 117 nursing homes in 13 European countries 

[16]. In summer 2010, a point prevalence survey on 
HAIs and antibiotic use in European LTCFs was carried 
out, coordinated by ECDC, with 722 nursing homes 
across 25 European countries taking part [17].The aims 
of the HALT project are to measure and describe HAI, 
antibiotic use, antimicrobial resistance and current 
infection control/prevention practices in LTCFs all over 
Europe in order to establish baseline rates and iden-
tify priorities for improvement [16]. Participating LTCFs 
were asked to survey HAIs and antibiotic use on one 
day, using standardised questionnaires. To date, data 
from the pilot study are available [16], as well as from 
national surveys in Ireland, Scotland, Germany and the 
Netherlands in 2010 [19-22]. 

From January to March 2011, the HALT project was con-
ducted in nursing homes of the city of Frankfurt am 
Main (hereafter referred to as Frankfurt), Germany. As 
all the nursing homes participated, we report here on 
data from this 100% response. 

Methods
From 4 January to 9 March 2011, all nursing homes in 
Frankfurt were visited by an external surveyor, who 
was a member of the local public health service. Data 
on the organisation of the homes as well as point prev-
alence of infections and antibiotic use were obtained 
according to the HALT protocol [16]. Two HALT question-
naires were used to obtain data about the institution 
and residents.

Institutional questionnaire
This questionnaire collected detailed information 
about the home, including bed capacity, staffing, num-
ber of single rooms, medical care, infection control and 
antibiotic stewardship practices. Data were obtained 
on the number of residents present at 8 a.m. of the day 
of the study (eligible residents, hereafter referred to as 
‘all residents’) as well as the number of residents aged 
over 85 years, male residents, recent surgery, antibi-
otic therapy, residents with urinary or vascular cath-
eters, pressure sores and other wounds. 
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Resident questionnaire
This questionnaire was completed for all residents 
who were on antibiotic therapy and/or who had signs 
and/or symptoms of infections on the day of the sur-
vey giving data on resident demographics, recent hos-
pital stay or surgery, presence of indwelling medical 
devices, incontinence, disorientation and impaired 
mobility. We also collected information on diabetes, 
which had been included in the questionnaire used for 
the German HALT project [20]. Details of antimicrobial 
therapy including type of antimicrobial agents, admin-
istration route, indication (therapeutic or prophylactic) 
and prescriber details were collected. We asked for 
information on HAIs, according to the McGeer criteria 
[23], which were adapted by the HALT project, i.e. phy-
sician diagnosis of infection was included as a criterion 
in all categories of infection in order to avoid under-
estimation of the infection rate due to lack of on-site 
diagnostic testing [16]. The following infections were 
included: respiratory tract infection (common cold syn-
dromes/pharyngitis, influenza-like-illness, pneumo-
nia); urinary tract infection; eye, ear, nose and mouth 
infection; skin infection (cellulitis, soft tissue infection, 
wound infection), skin mycosis; herpes simplex and 
herpes zoster infection, scabies); gastrointestinal tract 
infections; systemic infections (primary bloodstream 
infection; unexplained febrile episode). 

Results

Home characteristics, hygiene and organisation 
All 40 nursing homes in Frankfurt took part in this sur-
vey. The total number of beds was 4,308. The percent-
age of single rooms per total bed capacity was 60.9% 
(n=2,624), one home provided single rooms only, and 
one provided no single rooms at all. The eligible popu-
lation, i.e. residents present in the home on the day 
of the survey, numbered 3,732 (determined from the 
total number of beds minus the non-occupied beds 
(n=445), minus residents absent because of hospi-
talisation (n=118) or other reasons (n=13)). The mean 
capacity of the homes was 108 beds (range: 23–208). 
All the homes provided round-the-clock professional 
nursing care: in 23 out of 31 homes only, at least one 
of the staff had special training in infection control; in 
the other nine homes, this information was not docu-
mented. In all the homes, standard operating proce-
dures for hygiene and nursing had been established 
to ensure appropriate hygiene and prevention of infec-
tion. All homes also had written protocols for hand 
hygiene, management of indwelling catheters, man-
agement of meticillin-resistant Staphylococcus aureus 
(MRSA) infection, enteral catheters (i.e. percutaneous 
endoscopic gastrostomy tubes). However, an infection 
surveillance system was established in only one home. 

In all homes, medical care was provided by private 
general practitioners, with up to 20 physicians in 
one home. In only one home, an additional so-called 
home physician was available, with daily presence in 
the home. According to the German medical system, 

all these physicians treated only their own patients. 
Medical coordination of infection prevention, infection 
surveillance, medical activity and antibiotic steward-
ship was missing in all the homes. 

Residents’ characteristics, including risk 
factors for healthcare-associated infections
In Table 1, the characteristics of residents at time of the 
study are shown. 

Healthcare-associated infections and antibiotic use 
Of the 3,732 residents, 161 had an infection according 
to the adapted McGeer criteria. Table 2 summarises the 
infections reported: the most common sites of infection 
were urinary tract (n=45), upper and lower respiratory 
tract (n=41), skin (n=25) and skin mycosis (n=20), the 
eye (n=14) and gastrointestinal tract (n=11). 

Point prevalence of all infections was 4.3%, compris-
ing 1.2% urinary tract infections, 1.1% respiratory tract 
infections, 0.7% skin infections except mycosis, 0.5% 
skin mycosis, 0.4% eye infections, 0.3% gastrointes-
tinal tract infections and 0.1% mouth infection (peri-
odontitis). We included three residents diagnosed by 
physicians as having HIV infection, although the HIV 
infections were not nosocomial, as they were treated 
prophylactically with oral antibiotics (Table 2). Other 
infections mentioned in the McGeer criteria such as 
bacteraemia and scabies did not occur.

Table 3 shows the odds ratios for HAIs by residents’ 
characteristics. Residents with an indwelling urinary 

Table 1
Characteristics of residents in 40 nursing homes in 
Frankfurt am Main, Germany, HALT project, January–
March 2011 (n=3,732)

Characteristic Total 
number % Range (%)

Aged >85 years 1,912 51.2 25.0–93.0
Male 1,063 28.5 4.6–47.4
Had urinary catheter 377 10.1 2.0–21.4
Had vascular catheter 10 0.3 0.0–1.8
Had pressure sores 158 4.2 0.0–8.8
Had other wounds 197 5.3 0.0–15.5
Were disoriented 2,215 59.4 32.9–96.8
Had impaired mobility 1,903 51.0 19.1–68.6
Had surgery in the past 30 days 50 1.3 0.0–4.6
Were incontinent 3,015 80.8 42.6–100.0
Had percutaneous endoscopic 
gastrostomy tube 246 6.6 0.0–21.7

Had diabetes 387 10.4 0.0–17.6

HALT: Healthcare-associated infections in long-term care facilities.
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catheter, pressure sores, other wounds or diabetes had 
significantly higher odds for having an HAI . Having a 
urinary catheter, pressure sores as well as a vascular 
catheter or diabetes were each found to increase sig-
nificantly the odds of urinary tract infection. The odds 
of skin infection were significantly increased by the 
presence of pressure sores, other wounds or diabetes. 
However, sex, age, incontinence and dementia (diso-
riented residents) were not significantly related to a 
higher risk of having any HAI or of having urinary tract, 
respiratory tract or skin infections except mycosis. 
Hence, sex, age, incontinence and dementia proved not 
to be risk factors for infection.  

Of the 161 residents with an HAI, 90 (55.9%) were being 
treated with oral antibiotics, one (0.6%) resident was 
treated intravenously and 27 (16.8%) with topical anti-
biotics; for the remaining 43 (26.7%), no antibiotics 
had been prescribed (Table 4). Oral antibiotics were 
prescribed mainly for urinary tract infections (n=39) or 
respiratory tract infections (n=28), less often for skin 
infections except mycosis (n=15) and gastrointestinal 
tract infections (n=4). Topical antibiotics were pre-
scribed to 27 residents, to 18 residents for treatment of 
skin infections and skin mycosis and to 9 residents for 
eye infection. About 90% of the oral antibiotics were for 
therapeutic use, while 10% were used prophylactically.

Table 2
Prevalence of healthcare-associated infections in 3,732 residents of 40 nursing homes in Frankfurt am Main, Germany, 
HALT project, January–March 2011

Type of infection
Infected residents    n=161 All residents    n=3,732

Number of residents with 
the infection (%)

Percentage of infected residents 
per total number of residents

Range of percentage infection 
in the homes

Urinary tract 45 (28.0) 1.2 0.0–8.7
Respiratory tract 41 (25.5) 1.1 0.0–4.3
Skin infection, except mycosis 25 (15.5) 0.7 0.0–7.8
Skin mycosis 20 (12.4) 0.5 0.0–4.3
Eye 14 (8.7) 0.4 0.0–12.5
Gastrointestinal tract 11 (6.8) 0.3 0.0–2.4
Mouth (periodontitis) 2 (1.2) 0.1 0.0–1.2
Othera 3 (1.9) 0.1 0.0–1.5
Total 161 (100.0) 4.3 –

HALT: Healthcare-associated infections in long-term care facilities.
a  Three residents diagnosed by physicians as having HIV infection were included although the HIV infections were not nosocomial, as the 

residents were treated prophylactically with oral antibiotics.

Table 3
Odds ratios for healthcare-associated infections by residents’ characteristics (161 residents of 40 nursing homes), Frankfurt 
am Main, Germany, HALT project, January–March 2011 

Type of infection

Odds ratio (95% CI)

All infections
n=161

Urinary tract infections
n=45

Respiratory  
tract infections

n=41

Skin infections,  
except mycosis

n=25
Male 0.823 (0.572–1.186) 1.259 (0.675–2.350) 0.514 (0.227–1.163) 0.976 (0.407–2.344)
Aged >85 years 1.096 (0.798–1.504) 0.995 (0.553–1.792) 1.659 (0.876–3.142) 0.746 (0.338–1.649)
Had urinary catheter 3.058 (2.096–4.460) 8.187 (4.512–14.855) 0.962 (0.341–2.713) 1.703 (0.581–4.986)
Had pressure sores 2.463 (1.411–4.299) 2.887 (1.124–7.419) 0.563 (0.077–4.120) 5.807 (2.151–15.680)
Had other wounds 2.385 (1.428–3.983) 0.405 (0.055–2.954) 0.446 (0.061–3.260) 12.549 (5.563–28.310)
Disoriented 0.700 (0.510–0.960) 1.028 (0.564–1.873) 0.588 (0.317–1.090) 0.536 (0.243–1.183)
Incontinent 1.040 (0.694–1.560) 2.457 (0.877–6.883) 0.734 (0.358–1.505) 0.951 (0.356–2.542)
Had surgery in the past 30 days 2.511 (0.983–6.415) 3.526 (0.830–14.974) NA 3.111 (0.413–23.452)
Had vascular catheter 2.474 (0.311–19.644) 9.288 (1.152–74.889) NA NA
Had diabetes 2.642 (1.795–3.890) 2.849 (1.432–5.670) 1.489 (0.564–3.622) 2.757 (1.094–6.945)

HALT: Healthcare-associated infections in long-term care facilities; NA: not applicable.
Numbers in bold figures are statistically significant odds ratios. 
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The majority of the antibiotics were prescribed in the 
nursing homes (81% (73/90) of the oral and all of the 
27 topical antibiotic prescriptions), whereas 17 (19%) 
of the oral antibiotics had been prescribed in hospital. 
Most antibiotics were prescribed by a general practi-
tioner (59 (66%) of the oral and 26 (96%) of the topical 
antibiotics), 21 (23%) of the oral and 1 (4%) of the topi-
cal antibiotics had been prescribed by a specialist (i.e. 
urologist and ophthalmologist) and 10 (11%) of the oral 
antibiotics by an emergency specialist.

The most frequently prescribed oral antibiotics were 
quinolones (n=31), other beta-lactam antibacterials 
(n=19), 17 of which were second-generation cephalo-
sporins and two of which third-generation cephalospor-
ins, penicillins (n=11) and co-trimoxazole (combination 
of a sulfonamide and trimethoprim) (n=11). A total of 
19 of the 45 residents with urinary tract infections, 6 
of the 25 residents with skin infections except mycosis 
and 6 of the 41 residents with respiratory tract infec-
tions received quinolone therapy. Antivirals were given 
to two residents with skin infection (no mycosis) and 
to another with skin mycosis. Penicillins or cephalo-
sporins were given to 14 of the residents with respira-
tory tract infections, to eight of those with urinary 
tract infections and to six of those with skin infections 
except mycosis. Seven urinary tract infections were 
treated with co-trimoxazole and four with nitrofuran-
toin (Table 5). 

Oral antibiotics were given for 39 urinary tract infec-
tions; however, tests had been documented for only 17 
of the 39 before therapy (in 14 cases, a urine stick test 
had been used and in three, microbiological tests had 
been carried out). 

Discussion
Due to demographic changes, more and more elderly 
people will depend on qualified nursing in the coming 
years – at home or in LTCFs: in Germany, for example, 
the population depending on nursing is estimated to 
increase between 2007 and 2030 from 2.65 million 
to 3.37 million [24]. Structures of LTCFs differ greatly 
throughout Europe, including having different nursing 
and medical facilities for the residents.

In Frankfurt, all homes were privately run, mostly on 
a non-profit basis. All residents had their own private 
physician, so there was no common antibiotic steward-
ship in the facilities. 

The data of our study, conducted from January to Mach 
2011, can be compared with the results of the European 
pilot study in November 2009 [16] as well as the preva-
lence studies in Ireland, June 2010 [19], Germany, May 
to September 2010 [20], Scotland, July 2010 [21], and 
the Netherlands, May to June 2010 [22] (Table 6). The 
residents in our study were older, more often inconti-
nent than in all other studies cited. More of them also 
had an indwelling urinary catheter than the residents 
of the Irish and Scottish cohorts, whereas prevalence 
of a urinary catheter was roughly the same as in the 
pilot study and the German and Dutch cohorts. The 
Frankfurt residents exhibited fewer pressure sores and 
other wounds compared with the pilot study and the 
Irish cohort, whereas the rate was nearly the same in 
the German study. The rate of impaired mobility was 
comparable to that in the pilot study and the Irish sur-
vey, was lower than in the Dutch study, but was higher 
than in the Scottish and German national surveys. 

Table 4
Antibiotics prescribed for healthcare-associated infections in 40 nursing homes in Frankfurt am Main, Germany, HALT 
project, January–March 2011 (n=161)

Type of infection
Infected residents

Number  infected Number given 
 oral antibiotics

Number given  
topical antibiotics

Number given  
no antibiotics

Urinary tract 45 39 0 5
Respiratory tract 41 28 0 13
Skin, except mycosis 25 15 3 7
Skin mycosis 20 1 15 4
Eye 14 0 9 5
Gastrointestinal tract 11 4 0 7
Othera 3 3 0 0
Mouth (periodontitis) 2 0 0 2
Total 161b 90 27 43

HALT: Healthcare-associated infections in long-term care facilities. 
a  Three residents diagnosed by physicians as having HIV infection were included although the HIV infections were not nosocomial, as the 

residents were treated prophylactically with oral antibiotics. 
b  Includes one resident treated intravenously with antibiotics.



5www.eurosurveillance.org

The infection prevalence was 4.3% and thus roughly 
the same as the prevalence in the pilot study, but 
higher than in the national studies published. This 
might be influenced by the season: our study, like 
the pilot study, had been carried out in autumn/win-
ter (between November and March), whereas the other 
cited national surveys were carried out between May 
and September. In all studies, infections of the res-
piratory tract, urinary tract and skin infection were the 
most abundant. The 1.2% prevalence of urinary tract 
infections in our study is less than that in the Irish 
and the Scottish studies although indwelling urinary 
catheters were used much more often in the Frankfurt 
homes than in Irish and Scottish LTCFs. However, the 
prevalence of urinary tract infections in our study was 
higher than in the German and Dutch studies. 

The prevalence of all HAIs was less than in the pilot 
study, but higher than in the other four studies. 
Comparability of the data may be limited, as in three 
other studies (in Ireland, Germany and Scotland), the 
data were collected by staff from each nursing home, 
whereas in our study and that from the Netherlands, 
all homes were visited by the same external surveyor, 
documenting the data in the same standardised way. 
Moreover, in our study, all homes agreed to participate 
in the study (100% response rate), so any bias related 
to the voluntary participation of homes that are espe-
cially interested in the subject need not to be taken 
into account. 

Although the Frankfurt study was done to from January 
to March, the prevalence of respiratory infections was 
low, compared with the pilot study (November 2009), 
but higher than the German, Irish and Scottish ones, 

which were carried out between June and September 
2010, and no influenza was reported. However, 3% of 
the residents were in hospital on the day of investiga-
tion and some of them might have been hospitalised 
because of infections, pneumonia, etc.

Although antibiotics were prescribed by external pri-
vate physicians in the Frankfurt LTCFs and there were 
no standard guidelines for antibiotic therapy in the 
homes, the use of oral antibiotics was low (2.4%) in our 
study compared with the pilot study (5.2%), the Irish 
study (10.2%), the Dutch study (3.5%) and the Scottish 
study (7.3%). It was roughly comparable to the German 
study (1.15%), though somewhat higher. Antibiotic pre-
scription for prophylactic reasons was 10% and thus in 
line with the German national survey (6.4%), but much 
lower than in Ireland and Scotland, where 42% and 
48% of the cases received antibiotics for prophylaxis. 
The German guidelines of the Paul Ehrlich Society for 
antibiotic therapy [25] of ambulatory infections seem 
to have been followed in the Frankfurt nursing homes, 
although compliance to these guidelines is not obliga-
tory. In these guidelines, regarding infections of the 
lower respiratory tract in persons at risk (i.e. residents 
of LTCFs), the first choice for therapy is beta-lactam 
antibacterials, with quinolones and third-generation 
cephalosporins as second choice. With regard to uri-
nary tract infections, acute cystitis should be treated 
with trimethoprim and sulfonamides, with third-gener-
ation cephalosporins as a second alternative. The first-
choice antibiotic for pyelonephritis are quinolones, 
alternatives are trimethoprim and sulfonamides, with 
third-generation cephalosporins and penicillins with 
an extended beta-lactamase spectrum [25-27]. 

Table 5
Oral antibiotics prescribed for healthcare-associated infections in 40 nursing homes in Frankfurt am Main, Germany, 
HALT project, January–March 2011 (n=90)

Type of infection
Infected residents

All 
infections 

Respiratory tract 
infections

Urinary tract 
infections

Skin infections,  
except mycosis 

J01A Tetracyclines 4 3 0 1
J01C Beta-lactam antibacterials, penicillins 11 7 1 3
J01D Other beta-lactam antibacterials 19 7 7 3
J01E Sulfonamides and trimethoprim 11 2 7 0
J01F Macrolides, lincosamides and streptograminsa 4 3 0 0
J01M Quinolone antibacterials 31 6 19 6
J01X Other antibacterialsb 6 0 4 0
J05 Antivirals for systemic usec 3 0 0 2
No data 1 0 1 0
Total 90 28 39 15

HALT; Healthcare-associated infections in long-term care facilities. 
a  Only macrolides (n=2) and lincosamides (n=2) were used. 
b  Nitrofurantoin was used.
c  Given to two residents with skin infection (no mycosis) and to a third with skin mycosis.
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In only six (3%) of the 161 infections identified in our 
study were the results of microbiological tests availa-
ble, i.e. in 155 infections neither the bacteria nor antibi-
ogram was available. This level is in line with data from 
the German survey, but far lower than in the Scottish 
survey. 

All the Frankfurt homes have been supplied with the 
aggregated data as well as those relating to their par-
ticular home. The data have been discussed with the 
homes and the physicians in order to achieve further 
improvements in antibiotic therapy and restrictions for 
the use of invasive medical devices, which are well-
known risk factors for HAIs [28,29]. 

Our data can serve as baseline data for forthcoming 
surveillance studies in Frankfurt, thus giving an oppor-
tunity for observation of trends in the Frankfurt nursing 
homes. Furthermore, the Frankfurt data and national 
German data could be used as reference for future 
HALT projects in Germany, which would preferably be 
coordinated by the local or regional public health ser-
vices in addition to the hygiene control visits they are 
obliged to conduct according to the German Protection 
against Infection Act. 

Because of the standardised and harmonised meth-
odology, it is possible to compare the data from vari-
ous HALT surveys in other European countries. Such 

Table 6
Characteristics of residents and healthcare-associated infections in the Frankfurt HALT study 2011, compared with 
previous HALT projects

 Characteristic
Frankfurt, Germany

European  
pilot study 

(13 countries)
Ireland Germany Scotland The 

Netherlands

Jan–March 2011 Nov 2009 Jun 2010 May–Sep 2010 Jul 2010 May–Jun 2010
% (range)a %a %a %a %a %a

Number of homes 40 117 69 73 83 10
Number of residents 3,732 14,491 4,170 6,496 4,870 1,429
Residents
Aged >85 years 51.2 (25.0–93.0) 44.3 34.3 47.6 40.8 40
Male 28.5 (4.6–47.4) 25.8 NR 26.6 25.7 32
Incontinent 80.8 (42.6–100.0) 67.5 63.0 74.5 61.3 61
Disoriented 59.4 (32.9–96.8) 55.1 50.6 56.7 57.6 59
Had Impaired mobility 51.0 (19.1–68.6) 51.1 52.4 44.8 34.8 57
Had urinary catheter 10.1 (2.0–21.4) 9.1 5.6 10.2 7.4 12
Had vascular catheter 0.3 (0.0–1.8) 1.5 0.3 0.2 0.0 0
Had pressure sores 4.2 (0.0–8.8) 6.7 2.9 3.8 2.9 7
Had other wounds 5.3 (0.0–15.5) 8.0 9.4 5.1 4.1 NR
Had surgery in the past 30 days 1.3 (0.0–4.6) 2.0 1.1 1.8 0.0 3
Infection type
Urinary tract infection 1.2 (0.0–8.7) 1.50 1.5 0.6 1.4 0.7
Respiratory tract infection 1.1 (0.0–4.3) 2.10 1 0.3 0.5 NR
Skin infection except mycosis 0.7 (0.0–7.8) 0.68

0.7
0.4 0.4 NR

Skin mycosis 0.5 (0.0–4.3) NR NR 0.0 NR
Eye 0.4 (0.0–12.5) 0.19 0.1

0.03
0.2 NR

Mouth 0.1 (0.0–1.2) 0.03 0.1 0.1 NR
Gastrointestinal tract 0.3 (0.0–2.4) 0.23 0.2 0.09 0.0 NR
Other 0.1b (0.0–1.5) 0.08  NR  NR 0.0 NR
Prevalence of all infections 4.3 4.98 3.6 1.6 2.6 2.8
Antibiotic therapy
Number of residents undergoing 
oral antibiotic therapy 90 762 426 75 357 50

Prevalence of oral antibiotic therapy 2.4 5.4 10.2 1.15 7.3 3.5

HALT; Healthcare-associated infections in long-term care facilities; NR: data not reported.
a  Unless otherwise indicated.
b  Three residents diagnosed by physicians as having HIV infection were included although the HIV infections were not nosocomial, as the 

residents were treated prophylactically with oral antibiotics. 

Source: European pilot study [16] and studies from Ireland [19], Germany [20], Scotland [21] and the Netherlands [22].
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comparisons, including a discussion of differences 
seen, i.e. in antibiotic stewardship, can help to prevent 
infections and the further increase in the prevalence of 
multidrug-resistant organisms.
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