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Abstract

Objective The objective of this study was to evaluate the

epidemiology of infection in Polish long-term care facili-

ties (LTCFs) and to analyse the capabilities and legitimacy

of implementing continuous targeted surveillance.

Methods The study investigated the relationship between

the presence of infection and health status, tested using a

point prevalence study (PPS) and incidence study. A 1-day

PPS was carried out in October 2009, with prospective

continuous surveillance between December 2009 and

November 2010. Infections were defined according to

McGeer’s criteria.

Results The surveillance encompassed 193 people. The

prevalence was 14.0 % in residential homes (RHs) and

18.7 % in the nursing home (NH). Various types of

infections (in the PPS) were observed significantly more

frequently in patients with asthma, wounds, atherosclerosis

of lower extremities, tracheotomy tubes and conditions in

patients hospitalised in intensive care units (ICUs) up to 1

year before the PPS day. The incidence rate was 2.7/

1,000 patient days (pds).

Conclusions The factors determined to be important for

the risk of infection (in the continuous study) include the

general status of patients, expressed using Barthel, abbre-

viated mental and Katz scales, as well as limited physical

activity, stool incontinence and urinary catheterisation. In

the PPS study, only a slight relationship was shown

between the general status of residents and the risk of

infection. None of the general status scales used clinically

were shown to be helpful in estimating that risk, similarly

to the five-point physical activity scale. Prospective con-

tinuous surveillance shows a possibility of limiting the

range of infection control in the LTCFs within targeted

surveillance in a population of patients that requires

intensive nursing procedures. As a marker, one could point

to the low score in the Barthel or Katz scales or low

physical activity/bedridden persons.
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Introduction

In developed countries, the population of elderly people is

steadily increasing, which is associated with increased

needs for permanent institutional care. In 2009 in Poland,

13.3 % of people were aged 65 years or older, and the

annual growth for this age group is about 57,000 people

[1]. Approximately 17,500 persons in this group need

permanent care in different types of nursing homes and

53 % of them are bedridden. The demographic structure of

people in this age group is highly variable. In 1980, people

over 65 years of age comprised 10.1 % of the total popu-

lation, 13.5 % in 2009 and, according to demographic

projections, in the year 2035, it will be 23.2 %.
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The increase in the proportion of the oldest group in the

general population of Poles, i.e. aged 85 years and above,

increased from 0.7 % in 1989 to 1.3 % in 2009 [2]. The

increasing population of people aged over 65 years makes

the health problems of this age group dominant in the

health care system not only in Poland but throughout the

world. With age, there are an increasing number of persons

demanding long-term care, whose primary role is to pro-

vide an older person with the longest possible operational

independence. Home care in the older person’s place of

residence applies in most of the geriatric population with

some degree of disability. However, with much infirmity,

especially in combination with a number of chronic dis-

eases, it often needs to become institutionalised. It is esti-

mated that between 10 and 25 % of older people may

require placement in various forms of care homes [3]. On

the other hand, changes in the immune system occurring

during the aging process pose a higher risk of infections in

this population [4]. The significance of these changes for

healthy elderly people is limited, but with many chronic

conditions and polypharmacy, malnutrition occurs sec-

ondary to the deterioration of the immune function [5].

Residents of nursing homes are at a particularly high risk,

among which a significant degree of functional disability

with urinary incontinence and bowel incontinence, cogni-

tive impairment, weak cough reflex, dysphagia and reduced

mobility are often present. The recognition of infection in

this population is difficult due to the increased likelihood

of atypical infection presentation [6, 7].

At present, infections have never been evaluated in

Polish long-term care facilities (LTCFs). Hence, the

objective of this study was to estimate the epidemiology of

infection, depending on the type of LTCF. The second aim

was to assess the relationship between the frequency of

infection and health status, tested using a point prevalence

study (PPS) and incidence study for the analysis of capa-

bilities to implement targeted continuing surveillance only

in the high-risk portion of LTCF residents.

Materials and methods

Part I: point prevalence study (PPS)

A 1-day PPS was carried out in October 2009 in three

LTCFs: two residential homes (RHs) and one nursing

home (NH). All institutions implemented a voluntary

protocol and cooperated with an external researcher. A

resident was defined as a person being a resident in LTCFs

for [48 h during the study day. An NH was defined as an

institution where residents need medical or skilled nurses’

supervision 24 h a day and which provides more intensive

health care than an RH, where residents are unable to live

independently and require supervision or assistance with

the activities of daily living. Infections were defined

according to McGeer’s criteria [8] and were detected by

trained health personnel with the cooperation of the project

worker.

Information on potential risk factors was collected from

the medical history, medical and nursing records, and

recorded on a questionnaire form. The functional status of

the study participants was estimated using the Katz scale

(scores range from 0 to 6) and Barthel’s index (scores

range from 0 to 100) [9]. Physical dependence was also

classified according to the following five-point scale: 1

independent, 2 independent with falls, 3 limitations in

movement, 4 bedridden, mobile, 5 bedridden, dependent.

The data collection protocol had been previously tested and

revised in a pilot study. Material for microbiological

examination was collected, depending on the clinical status

of patients, i.e. wound swabs, pharyngeal swabs, sputum,

urine and others.

Part II: continuing surveillance

Prospective continuous surveillance was carried out from

December 2009 to November 2010 in the same three

LTCFs. Infections were defined according to McGeer’s

criteria [8] and were detected by trained health personnel.

Amongst the patients enrolled in the study, two persons

dropped out and 31 patients died.

The relation between types of care, socio-demographic

characteristics, and incidence and prevalence of infections

were analysed with two main groups of statistical tech-

niques: if the numerical parameters (age, length of stage

etc.) were compared by a nominal characteristic (type of

care, form of infection etc.), a simple analysis of variance

(ANOVA) test was used. If the distribution of numerical

characteristics did not fit the normal distribution, the non-

parametric alternative of ANOVA, the Kruskal–Wallis test,

was used. For the contingency of nominal characteristics,

Chi-square (v2) and likelihood ratio frequency tests were

used. In cases where the categorical variable (i.e. type of

care) was obviously dependent on the parameters measured

in a continuous scale (age, Barthel’s scale), the significance

of such relations was analysed using logistic regression.

To obtain the sensitivity of the proposed inclusion cri-

teria based on Barthel’s scale, receiver operating charac-

teristic (ROC) curve analysis was used. As this analysis

demands the criteria of ‘‘true-positive’’ and ‘‘false-posi-

tive’’ recognition, they were based on the following

assumptions: residents with endemic infections fulfilling at

least one of the following criteria were included in the

group that required the monitoring of: urinary catheter,

tracheostomy tube, feeding via gastric catheter, stool

incontinence or stroke. The common results of several risk

2 J. Wójkowska-Mach et al.

123



factors on the probability of infection were analysed with

multivariable models based on nominal logistic regression.

p-values of \0.05 were considered to be statistically

significant. All analyses were performed using the SAS

JMP 7.01 and R 7.0.2 packages.

The study was approved by the Ethics Committee at the

Jagiellonian University and it conforms to the guidelines

set forth by the Declaration of Helsinki.

Results

Description of population

Surveillance (PPS and incidence study) encompassed 193

people, of which 86 comprised residents (44.6 %)

belonging to the RHs group and 107 persons (55.4 %)

made up the NH group. The total number corresponded to

2.6 % of the total population of NH residents (n = 4,154)

in the Małopolska Region for the year 2009 [10].

The study population was not a homogeneous popula-

tion; it differed significantly in body weight, general con-

dition expressed as various (chronic) diseases, problems

maintaining personal hygiene expressed as urinary and/or

stool incontinence, use of tracheotomy tubes, enteral

feeding and frequency of hospitalisation before the PPS

day (Table 1). Differences were observed in the general

condition of residents, expressed specifically in the Barthel

or Katz scales—that is, those with a low scale with a low

value were significantly more likely to be under NH care—

and physical activity, in that NH residents had significantly

more limited mobility. Invasive procedures such as feeding

by gavages, tracheotomy or bladder catheterisation—at

least one—was performed in 36 % of the test group, with

no intravascular injections being applied (Table 1).

Part I: PPS

Thirty-two cases of infection were detected in 30 persons,

and the prevalence was 14.0 % in RHs and 18.7 % in the NH.

Various types of infections were observed significantly more

frequently in patients with asthma, various types of wounds

(pressure sore, ulcers and others), atherosclerosis of lower

extremities and tracheotomy tubes and conditions in patients

hospitalised in the intensive care unit (ICU) within 1 year

before the PPS day. There was no significant association

between prevalence and diabetes, venous insufficiency,

stroke, prostatic hyperplasia, the value of the Barthel or Katz

scales and other determinants of health deficits, such as

urinary and/or stool incontinence or dementia. In addition,

age did not influence the risk of developing an infection.

Among the infections, infections of the skin and the upper

respiratory tract were dominant (Table 2).

Biological materials for bacteriological examination were

collected from all 32 symptomatic infections, and microbi-

ological confirmation was obtained in two cases out of 11

lower respiratory tract infections. The dominant aetiological

factors of microbiologically confirmed infections were

Staphylococcus aureus (19.4 %) and Gram-negative bacilli:

Escherichia coli and Pseudomonas aeruginosa (Table 3).

Part II: continuing surveillance

The study was performed in the years 2009 and 2010. The total

number of patient days amounted to 62,035 in LTCFs. The

study involved 193 residents in three LTCFs; 94 residents

(48.2 %) had symptoms of infection, while the other partici-

pants did not show signs of any infections. In the studied group

of 94 persons (48.2 % of the total), 175 cases of infections

were detected. These infections were most commonly respi-

ratory tract infections and pneumonia, as well as urinary tract

infections. The total incidence was 2.7/1,000 patient days

(pds); it was higher in the NH at 3.6/1,000 pds compared to 1.9

[relative risk (RR) 1.9] in RHs, but these differences were not

significant. One gastrointestinal (GI) tract infectious outbreak

associated with norovirus aetiology was found among 25

residents of RHs. There were 157 cases of infections other

than GI (endemic) infections observed in 75 residents.

Factors important for the risk of any infection were the

general status of patients, expressed using the Barthel and

Katz scales, as well as limited physical activity, stool

incontinence, urinary catheterisation, tracheostomy tube,

ulcers in PPS and feeding via gastrostomy tube (Table 3).

No correlation was found with diabetes, venous insuffi-

ciency, stroke or prostatic hyperplasia.

The multivariable analysis of the common influence of

age, physical activity, Katz scale and Barthel score

(c2 = 12.1362; df = 5; p = 0.0330) resulted in a rather

low predictability (R2 = 0.0475). ROC curve analysis of

sensitivity supports these conclusions, as the calculated

sensitivity of the model is only 0.64251. The model that

also includes a categorical variable is slightly more sig-

nificant (v2 = 28.8014; df = 16; p = 0.0253) and more

predictable (R2 = 0.1124). The parameter analysis shows

that significant influence was confirmed for two factors:

tracheotomy tube (p = 0.380) and ulcers (p = 0.0280).

Close to significance was also found for asthma (p =

0.701). The ROC curve analysis shows that the sensitivity

of the model is equal to 0.69242.

In the group of residents described by the Barthel scale

as 15 or less (a total of 67 persons—34.7 % of the popu-

lation), there were 81 cases of endemic infections observed

in 42 patients (62.7 % of such residents), which accounted

for 51.6 % of all such infections. The incidence of endemic

infection was significantly dependent on the physical

condition of the residents, as expressed by the Barthel

Infection control: point prevalence study versus incidence study 3
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scale. The lowest value of the scale, 0, was associated with

a 62.5 % risk of developing this type of infection (RR 1.8),

as well as in residents with a scale value of 1–15 (incidence

62.9 %, RR 1.9). In residents with higher values of the

scale, described as 16–50, 51–75 and 76–100, significantly

lower morbidity rates were observed, respectively: 40.0 %

(RR 1.0), 18.2 (RR 0.5) and 15.0 % (RR 0.3).

Based on the assumed Barthel scale, the sensitivity

value for including these patients in two critical groups (0

and 1–15 were calculated) was 0.9355 (R2 = 0.9616, area

under the curve = 0.824).

During the study period (1 year), changes in the

condition of residents were observed in only 24 cases.

The average time between any change was 190 days (SD

106).

Thirty-one persons died during the study (mortality

16.1 %) and 16 deaths (51.6 %) were directly related to the

developed infections.

Table 1 Characteristics of the studied population at baseline

RHs (no./%) NH (no./%) p value

Male residents 36 41.9 35 32.7 –

Residents with recent hospitalisation 20 23.3 8 7.5 \0.001

Intensive care unit 2 2.3 1 0.9

Internal medicine unit 13 15.1 4 3.7

Surgery unit 5 5.8 1 0.9

Normal body weight 75 87.2 82 76.6 0.003

Overweight 9 10.5 16 15.0

Obesity 0 0.0 0 0.0

Malnutrition/cachexia 2 2.3 6 5.6

Diabetes 23 26.7 31 29.0 –

Asthma/chronic obstructive pulmonary disease 17 19.8 19 17.8 –

Venous insufficiency 21 24.4 15 14.0 –

Pressure sore 3 3.5 6 5.6 –

Prostatic hyperplasia 10 27.8 19 54.3 0.010

Stroke 5 5.8 25 23.4 \0.001

Urinary incontinence: diapers 23 26.7 39 36.4 \0.001

Bladder catheterisation (on a permanent basis) 0 0.0 39 36.4

Stool incontinence 6 7.0 67 62.6 \0.001

Peripheral vascular disturbances 24 27.9 32 29.9 –

Atherosclerosis of lower extremities 8 9.3 14 13.1 –

Varicose veins of lower extremities 19 22.1 12 11.2 0.020

Dysphagia 4 4.7 26 24.3 \0.001

Gastric catheter 0 0.0 26 24.3 \0.001

Tracheostomy tube 1 1.2 4 3.7 –

Gastrostomy tube 0 0.0 3 2.8 –

Ulcers 5 5.8 4 3.7 –

Other wounds 1 1.2 1 0.9 –

Feeding via gastric catheter 0 0.0 24 22.4 \0.001

Feeding via gastrostomy tube 0 0.0 3 2.8 –

Age, mean ± SD (95 % CI) (years) 76.2 ± 10.5 (73.9–78.4) 76.8 ± 11.1 (74.6–78.9) –

Length of stay in the facility, mean (years) 6.5 4.2 –

Barthel’s index, mean ± SD (95 % CI) 75.6 ± 34.5 (68.2–83.0) 19.5 ± 17.4 (16.1–22.9) 0.001

Katz scale, mean ± SD (95 % CI) 4.7 ± 2.1 (4.2–5.1) 1.3 ± 1.6 (0.9–1.6) \0.001

Physical activitya, mean ± SD (95 % CI) 1.9 ± 1.2 (1.7–2.2) 3.7 ± 1.1 (3.5–3.9) \0.001

Estimated number of infections in 2008, mean 1.4 0.6 \0.001

RHs residential homes, NH nursing home, SD standard deviation, CI confidence interval
a Physical activity, expressed on a five-point scale: 1 independent patient, no limitations, 2 independent no limitations, recurrent falls, 3
limitations in mobility, 4 bedridden, able to change body position on his/her own, 5 bedridden, dependent on others
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Table 2 Characteristics of patients with at least one detected infection in the point prevalence study (PPS) and in the prospective continuing

surveillance (CS) study (n = 193)

Participants with an infection(s)

in the PPS (no./%)

p value Participants with an infection(s)

in the CS (no./%)

p value

Male residents 11 14.3 – 34 44.2 –

Type of care

Residential home 12 14.0 \0.001 40 46.5 –

Nursing home 20 18.7 53 49.5

Asthma/chronic obstructive pulmonary disease 14 7.3 0.020 23 11.9 –

Pressure sore 11 5.7 \0.001 9 4.7 –

Urinary incontinence: diapers 15 7.8 – 37 19.2 0.034

Urinary catheterisation (on permanent basis) 10 5.2 24 19.2

Stool incontinence 17 8.8 – 45 23.3 0.021

Atherosclerosis of lower extremities 12 6.2 0.004 19 9.8 –

Tracheostomy tube 1 0.5 0.001 5 2.6 0.006

Ulcers 4 2.1 – 8 4.1 0.011

Other wounds 3 1.6 0.007 3 1.6 –

Feeding via gastrostomy tube 1 0.5 – 3 1.6 0.034

Age mean ± SD (95 % CI) (years) 79.5 ± 12.0 (75.9–83.1) – 78.0 ± 11.4 (75.6–80.2) –

Barthel’s index, mean ± SD (95 % CI) 48.2 ± 39.3 (36.2–60.1) – 41.1 ± 39.2 (33.4–48.8) 0.009

Katz scale, mean ± SD (95 % CI) 2.8 ± 2.6 (2.1–3.6) – 2.5 ± 2.5 (2.0–3.0) 0.006

Physical activitya, mean ± SD (95 % CI) 3.1 ± 1.6 (2.6–3.6) – 3.1 ± 1.6 (0.1–3.1) 0.041

RHs residential homes, NH nursing home, SD standard deviation, CI confidence interval
a Physical activity, expressed on a five-point scale: 1 independent patient, no limitations, 2 independent no limitations, recurrent falls, 3
limitations in mobility, 4 bedridden, able to change body position on his/her own, 5 bedridden, dependent on others

Table 3 Cases of infections and their aetiology in the PPS versus incidence study

Clinical type of infection Point prevalence study (PPS) Incidence study

No. % Prevalence

rate (%)

No. % Cumulative

rate (%)

Density rate

(1,000 pds)

Wound 17 53.1 8.8 19 10.9 9.8 0.3

Upper respiratory tract 11 34.4 5.7 2 1.4 1.0 0.0

Lower respiratory tract 3 9.4 1.6 11 6.3 5.7 0.2

Pneumonia 0 0.0 0.0 42 24.0 21.8 0.7

Urinary tract infection 1 3.1 0.5 30 17.1 15.5 0.5

Others 0 0.0 0.0 71 40.6 36.8 1.1

Total 32 100.0 16.6 175 100 90.7 2.8

Microbial etiology No % No %

Staphylococcus aureus 7 19.4 8 9.5

Pseudomonas aeruginosa 7 19.4 25 29.8

Escherichia coli 7 19.4 11 13.1

Klebsiella spp. 4 11.1 10 11.9

Proteus spp. 3 8.3 10 11.9

Acinetobacter spp. 2 5.6 3 3.6

Other 6 16.7 17 20.2

Total 36 100.0 84 100.0

Polyaetiological 4 22.2 17 32.1
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Fifty-three biological samples in total were collected for

microbiological examinations (30.3 % of all cases of

infections). Materials for microbiological examination

were collected from 14 cases of wound infection, seven

cases of pneumonia and seven cases of urinary tract

infections and others.

The dominant aetiological agents were P. aeruginosa

(29.8 %) (Table 3).

Discussion

The results presented originate from the first infection

surveillance system in Polish LTCFs.

The study encompassed various populations of patients

and was conducted in two parts: PPS and continuing sur-

veillance study (incidence study). The rates from the two

studies cannot be compared directly, owing to different

methodologies, but both are used in national programmes

in Europe and throughout the world. In Italy, the incidence

was estimated to be 11.8/1,000 pds, with a prevalence of

8.4/100 residents [11, 12], and in Norway, it was 5.2/1,000

pds and 6.7/100 residents, respectively. In the USA, inci-

dence was shown to be 7.7/1,000 pds [13], in Canada

1.8–9.5/1,000 pds [14] and in Germany 6/1,000 pds [15].

The methodology of the two types of studies is different,

and the results are incomparable, but the results are dif-

ferent than what was expected. The prevalence rate was

much higher than expected in both studied LTCF popula-

tions (RHs and NH), but incidence rates were lower than

expected for both populations. However, infections are

common among residents in LTCF, with a frequency

comparable to rates observed in acute care facilities [11,

12]. The prevalence of infections depends on the profile of

the residents of LTCFs—they are very heterogeneous

populations. Patients vary in age, may be admitted for

psychiatric or medical care and, moreover, may remain in

LTCFs permanently or for a given period. The frequency of

infections is higher among elderly residents who perma-

nently stay in an LTCF. Our study only involved such a

population.

The reason for the observed differences (between high

prevalence and low incidence) was also the method of data

collection, as the PPS was performed in cooperation with

an external investigator, who based his findings mostly on

ward documentation and, secondly, on nurse and doctor

interviews, while the continuing study was performed

mainly by the physician in charge in cooperation with

specially trained nursing personnel, which may have

resulted in differences in sensitivity. However, we are not

able to exclude the effects of some prevention strategies,

because almost all residents of the NH had undergone

vaccination against influenza and pneumococcal disease.

Infections in LTCFs are usually considered to be endemic

infections, outbreaks and/or the presence of alert pathogens

with multiple antimicrobial resistances. The most frequent

endemic infections are respiratory tract infections, urinary

tract infections, and skin and soft tissue infections [11].

However, skin infections were the most frequent in our

residents. This was probably connected with the clinical

status of those persons, because they suffered from ath-

erosclerosis of lower extremity arteries, had mobility

problems and, consequently, skin ulcers and pressure sores.

Among the risk factors of infections, advanced age is

usually an important factor increasing this risk. In our

observations, however, age did not increase the incidence of

disease. Only an insignificant trend of more pronounced and

frequent development of infections appeared in the subgroup

of the oldest residents ([90 years of age). The average age of

patients with and without infections did not differ signifi-

cantly (about 78 vs. 76.6 years), but it was lower than the age

of residents of such facilities in other countries.

Nevertheless, the results show that there is a need for

improvement not only when it comes to the sensitivity of

the surveillance but also high prevalence rates, i.e. the risk

of infection for a resident of a Polish LTCF is high.

There are significant differences in the identified types

of infections between prevalence and incidence. The main

reason is methodology: the short time frame of the PPS is

too sensitive for, for example, pneumonia, because resi-

dents with pneumonia are more likely to be hospitalised

than patients with various forms of wound infections usu-

ally treated in an LTCF. For the surveillance of rapidly

progressing disease, like lower respiratory tract infections

or urinary tract infection, a continuous study is more

appropriate. Thus, even though the presence of the test is

easier and less expensive, it does not include all phenom-

ena which are infections in LTCFs.

The presented analysis also points to various results

when it comes to the risk factors for developing an infec-

tion. The PPS results showed only a slight relationship

between the general status of patients and the risk of

developing an infection. None of the commonly used scales

for estimating the patients’ general status, e.g. the Barthel or

Katz scales, were helpful in estimating the risk of devel-

oping an infection, similarly to physical activity described

in a five-point scale. This shows the arbitrary way that these

infections occurred. The incidence study, on the other hand,

showed more expected results, with confirmation of the

relationship between many procedures characteristic for

LTCFs. In this study, the data on the general status of

patients was also confirmed as having value in the sur-

veillance of residents. The results shown should be helpful

in performing infection surveillance in LTCFs.

The prospective active surveillance for endemic infec-

tions in LTCFs should be restricted to the selected groups
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of residents with the highest risk of infection (low score on

the Barthel or other scales). Targeted incidence surveil-

lance could be a valid alternative: a Barthel score of 15 was

showed to have the best sensitivity and specificity and,

together with other risk factors, proved to have a good

predictive value—thus, patients with a Barthel score of 15

or more could be included in such a targeted surveillance.

Such targeted surveillance is particularly important in

countries such as Poland, with limited resources in infec-

tion control, which is generally associated with both a

small number of infection control officers and a lack of

infection surveillance infrastructures in the LTCF. A focus

on the high-risk population might be a solution for cost-

effective surveillance; similarly among hospitalised

patients [16], it seems that this type of approach could also

be implemented in the LTCF.

During the study period, the average time between any

change of health status of the residents was 190 days (SD

106). However, as the lower limit of the 95 % confidence

interval for the calculated mean is 149, we propose this

value as the check value for the Barthel scale period. For

practical reasons, it is reliable to check it every 6 months.

Both prevalence and incidence methods of surveillance

are currently recommended by the EU [17], but, at the

same time, beginning in 2006, there has been an on-going

European programme called Improving Patient Safety in

Europe (IPSE) [18]. It seems reasonable not to limit the

studies of infections in LTCFs only to PPS, but to wage the

decision of the need to introduce prospective continuous

surveillance based on the specific situation.

This has a special meaning in countries that are only

preparing to introduce surveillance to LTCFs, such as

Poland, where the development in this field of health care

is not complete. A good confirmation of this is the age of

residents encompassed in this study, which was much

lower than the age of LTCF residents in other countries.

In Norway, 78 % of residents were [81 years old [19], in

Italy, the median age was 81 years [12], with values of

89 years in Canada [14] and 83 years in Germany [15].

That may be the reason for the lower incidence of

infections than that seen in the literature and important

information for public health.

A main source of the study limitation is the small

number of patients included. This was due to a mistrust of

residents (who had to agree to participate) and staff who

participated in such studies for the first time, as they had

not yet been implemented in Poland.

Conclusions

In small long-term care facilities (LTCFs), prospective

infection surveillance is more valuable, because the

prevalence data are limited in terms of variation, distribution,

risk factor of infections and also risk of lost data in con-

nection with, for example, the hospitalisation of residents.

Prospective surveillance may be targeted using a

threshold of the Barthel scale of 15, as identified with a

specificity/sensitivity analysis.

Target surveillance based on the Barthel scale may

especially be used in countries with limited resources in

infection control. Further research on the basis of a larger

group of residents is needed in order to be able to discuss

the possibility of targeted surveillance in LTCFs.

The identified infection rates in the incidence study in

Polish LTCFs are similar to other reports.

Acknowledgments This study was supported by a grant from the

Ministry of Science and Higher Education (no. N N404 047236). The

authors would like to especially thank the staff in the LTCFs for their

help and interest in the study.

Conflict of interest None to disclose.

Open Access This article is distributed under the terms of the

Creative Commons Attribution License which permits any use, dis-

tribution, and reproduction in any medium, provided the original

author(s) and the source are credited.

References

1. Demographic yearbook of Poland 2010. Warsaw: Central

Statistical Office; 2010. p. 75–6, 128–30, 167.

2. Demographic yearbook of Poland 2010. Warsaw: Central

Statistical Office; 2010. p. 474–5, 506–8.

3. American Medical Association (AMA). American Medical

Association white paper on elderly health. Report of the Council

on Scientific Affairs. Arch Intern Med. 1990;150:2459–72.

4. Castle SC. Clinical relevance of age-related immune dysfunction.

Clin Infect Dis. 2000;31:578–85.

5. Strausbaugh LJ. Emerging health care-associated infections in the

geriatric population. Emerg Infect Dis. 2001;7:268–71.

6. Yoshikawa TT. Geriatric infectious diseases: an emerging prob-

lem. J Am Geriatr Soc. 1983;31:34–9.

7. Strausbaugh LJ, Joseph CL. The burden of infection in long-term

care. Infect Control Hosp Epidemiol. 2000;21:674–9.

8. McGeer A, Campbell B, Emori TG, et al. Definitions of Infection

for surveillance in long-term care facilities. Am J Infect Control.

1991;19:1–7.

9. Ward KT, Reuben DB. Comprehensive geriatric assessment.

2011. http://www.uptodate.com/contents/comprehensive-geriatric-

assessment. Accessed 5 Sep 2011.

10. Basic data on health care in 2009. Warsaw: Central Statistical

Office; 2010. p. 146.

11. Moro ML, Jans B, Cookson B, Fabry J. The burden of healthcare-

associated infections in European long-term care facilities. Infect

Control Hosp Epidemiol. 2010;31:S59–62.

12. Brusaferro S, Regattin L, Silvestro A, Vidotto L. Incidence of

hospital-acquired infections in Italian long-term-care facilities: a

prospective six-month surveillance. J Hosp Infect. 2006;63:

211–5. doi:10.1016/j.jhin.2006.01.012.

13. Stevenson KB, Moore J, Colwell H, Sleeper B. Standardized

infection surveillance in long-term care: interfacility comparisons

Infection control: point prevalence study versus incidence study 7

123

http://www.uptodate.com/contents/comprehensive-geriatric-assessment
http://www.uptodate.com/contents/comprehensive-geriatric-assessment
http://dx.doi.org/10.1016/j.jhin.2006.01.012


from a regional cohort of facilities. Infect Control Hosp Epi-

demiol. 2005;26:231–8. doi:10.1086/502532.

14. Darnowski SB, Gordon M, Simor AE. Two years of infection

surveillance in a geriatric long-term care facility. Am J Infect

Control. 1991;19:185–90. doi:10.1016/0196-6553(91)90002-T.

15. Engelhart ST, Hanses-Derendorf L, Exner M, Kramer MH. Pro-

spective surveillance for healthcare-associated infections in

German nursing home residents. J Hosp Infect. 2005;60:46–50.

doi:10.1016/j.jhin.2004.09.037.

16. Lee TB, Montgomery OG, Marx J, Olmsted RN, Scheckler WE;

Association for Professionals in Infection Control and Epidemi-

ology. Recommended practices for surveillance: Association for

Professionals in Infection Control and Epidemiology (APIC),

Inc.. Am J Infect Control. 2007;35:427–40.

17. Council recommendation of 9 June 2009 on patient safety,

including the prevention and control of healthcare associated

infections (2009/C 151/01). 2009. http://ec.europa.eu/health/

patient_safety/docs/council_2009_en.pdf.

18. Moro ML, Mongardi M, Marchi M, Taroni F. Prevalence of long-

term care acquired infections in nursing and residential homes in

the Emilia-Romagna Region. Infection. 2007;35:250–5. doi:

10.1007/s15010-007-6200-2.

19. Eriksen HM, Koch AM, Elstrøm P, Nilsen RM, Harthug S, Aa-

vitsland P. Healthcare-associated infection among residents of

long-term care facilities: a cohort and nested case–control study.

J Hosp Infect. 2007;65:334–40. doi:10.1016/j.jhin.2006.11.011.
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