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Prevalence of infections and their risk factors in
geriatric institutions: a one-day multicentre survey*
J.-P. Michel,, B. Lesourd,2 P. Conne,3 D. Richard,4 & C.-H. Rapin5

This one-day prevalence survey of 1919 patients (74% females and 44% aged 85 years) in nine
geriatric hospitals, six of them located in France and three in Switzerland, indicated a high prevalence of
infections in elderly institutionalized patients (infection rate: 18.7% in males and 15.4% in females). The
risk factors for infection were identified and the relative risks assessed.

Prevention of infections in geriatric wards should be one of the goals of every care-giver. A low rate
of infection in elderly inpatients is thus likely to be associated with care of good quality.

Introduction
The world population of over-60-year-olds, which
was 370 million in 1980 and 415.6 million in 1985,
is expected to increase to 1100 million in the year
2025.a This fact, together with our changing values
on life and the inevitable socioeconomic challenges
in the future, will produce major difficulties in the
health field (1, 2). Of the many problems related to
human aging, two are investigated in the present
collaborative study: institutionalization of the eld-
erly and increased infections in this age group.

In western Europe (3) and the USA (4), 5-6%
of the elderly live in nursing homes with geriatic
facilities, in old-age homes, or in long-stay hospitals.
Usually, this age group is the most disabled and
economically less favoured, and care-givers aim to
improve the quality of life in this population (5), in
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spite of reduced functional capacities and multiple
symptoms and signs of disease (6, 7).

The present study focuses on the increased
susceptibility to infection among the elderly who are
in institutions. Although infectious diseases are not
usually recognized to be associated with old age (8),
they are a major cause of death in this age group (9).
Since infectious diseases are not easily diagnosed
because of their atypical manifestations in the
elderly (10), they are often neither efficiently
prevented nor correctly treated (11).

Nine geriatric hospitals collaborated in the
investigation of the prevalence of infectious diseases
in their patients, identifying the risk factors of
infection and establishing a prospective programme
for more appropriate care. The results of this
one-day prevalence survey carried out by the parti-
cipating institutions on 17 December 1987 are
presented and discussed below.

Methods
The survey was conducted on the same day in nine
geriatric teaching hospitals located in France and
Switzerland, the majority of them being associated
with a University. Investigators in each of the
participating centres filled in a simple questionnaire
on their inpatients (both infected and not infected)
concerning age, sex, presence or absence of infec-
tion and, for infected individuals, the site of infec-
tion. In addition, six of the nine hospitals recorded
for all patients the presence of any factors that
favoured infection. Diagnosis of infection con-
formed to the guidelines established by the U.S.
Centers for Disease Control (12).
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In each hospital the questionnaires were filled
in by residents or doctors in charge of the patients
and were revised by the responsible investigator and
mailed to the coordinating centre for statistical
analysis (University Geriatric Institutions, Geneva,
Switzerland).

Prevalence of infection was determined as the
ratio of the number of infected cases detected on the
survey day to the total hospitalized population
investigated on that day. Specific infection rates
were also determined by sex, age group, and site of
infection. Infection rates by site were calculated
separately for patients affected and not affected by
the corresponding risk factors. As hospitalized
patients may not constitute a population sample
representative of the association between potential
risk factors and infection, the estimated odds ratios
and their variances were used to approximate the
values of relative risks and their 95% confidence
intervals (13).

The X2-test was used to evaluate the significance
of differences between infection rates, for all com-
pared groups and subgroups. The statistical signific-
ance was fixed at the 0.05 probability level.

Study population
On the day of the survey, 1919 elderly patients in the
nine participating centres were investigated. On
average, 9.7% of them were in short-stay wards,
21.2% in wards awaiting discharge, and 69.1% in
long-stay wards. This distribution is representative
of the usual bed categories in French and Swiss
geriatric institutions.

The proportion of female patients varied be-
tween centres from 66% to 81% (Table 1) and the
proportion of patients aged 85 years or more from
38% to 56%. The between-centre variation in

prevalence of infection (shown in the last column of
Table 1) was found to be linked with differences in
the relative distribution of ward categories, lower
infection rates usually being observed in the short-
stay wards. As an earlier review of the survey results
did not reveal an association between infection rate
and the investigated parameters, data were pooled
for further analysis.

Results
Out of the 1919 patients surveyed, 507 were males
(26.4%) and 1412 females (73.6%). The mean age
(± SD) was 81.0 (± 7.6) years for males and 83.8
(± 7.0) for females. As shown in Table 2, one third
of the male subjects (32.5%) and almost half of the
females (48.4%) were 85 years old and over
(P < 0.001). The rate of infection was higher for
males (18.7%) than for females (15.4%), but the
difference was not statistically significant (P
< 0.05). While the rates did not differ substantially
between the two lower age groups, they reached
their highest level among the male and female
patients of the oldest age group (85 years or more);
the difference between age groups was statistically
significant for females (P < 0.05).

The distribution of the 362 reported infections
according to the site affected is presented, by sex,
in Table 3. The highest prevalence was observed for
the urinary tract (39.5%), followed by respiratory
tract infections (27.9%) and skin infections (16.0%).
Less than 20% of all infections were of other types,
and the relative frequency did not reach 5% for any
other recognized site of infection (Table 3).

The order of infection types by decreasing
importance was the same for both males and
females. No significant sex difference was observed
between infection prevalences. As indicated in the

Table 1: Sex and age distribution of hospitalized patients and the proportions infected,
by centre

Age distribution (%)
Participating No. of % of %
centresa patients females <85 years 385 years infected

Collonge-Bellerive (CH) 91 65.9 61.5 38.5 20.9
Dijon (F) 345 70.4 52.5 47.5 19.1
Libourne (F) 106 71.7 66.0 34.0 17.0
Loex (CH) 351 67.5 57.3 42.7 14.8
Marseilles (F) 137 72.3 56.2 43.8 7.3
Metz (F) 156 77.6 62.2 37.8 7.1
Paris (F) 318 80.8 57.9 42.1 12.9
Th6nex (CH) 307 75.9 50.8 49.2 23.5
Valence (F) 108 79.6 44.4 55.6 21.3

Total 1919 73.6 55.8 44.2 16.3

a CH = Switzerland; F = France.
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Table 2: Infection rates among hospitalized elderly patients by sex and age group

Males Females

Age group Total number No. infected Total number No. infected

S 74 years 119 (23.5)a 21 (17.6) 172 (12.2) 21 (12.2)
75-84 years 223 (44.0) 37 (16.6) 556 (39.4) 76 (13.7)
- 85 years 165 (32.5) 37 (22.4) 684 (48.4) 120 (17.5)

Total 507 (100) 95 (18.7) 1412 (100) 217 (15.4)

a Figures in parentheses are percentages.

last line of Table 3, the mean number of infections
was 1.16 per infected patient (362 infections for 312
patients), slightly more for males (1.22) than for
females (1.13). Forty patients had 2 infections while
5 patients had 3 infections. All the 45 polyinfected
subjects (e.g., 14.4% of those with infection or 2.3%
of all the investigated elderly) suffered at least from
one respiratory or urinary or cutaneous infection;
for 25 of them, the second infection was also one of
these three main types of infection, while 20 patients
were affected by a second and/or a third infection of
another less frequent type.

In six centres, the presence or absence of
suspected potential risk factors was recorded for
1170 subjects (169 infected and 1001 free of infec-
tion). Table 4 shows that, among the risk factors
tested, the most prevalent were psycho-behavioural
disorders, which were reported for 658 patients
(56.2% of the total number); the three factors next
in importance were nutrition abnormalities, dia-
betes, and chronic bronchitis, which were observed

Table3: Distribution of infections, by site, among male and
female infected patients

No. infected among:

Site of infection Males Females Total

Urinary tract 48 (41.4)a 95 (38.6) 143 (39.5)
Respiratory tract 36 (31.0) 65 (26.4) 101 (27.9)
Skin 16 (13.8) 42 (17.1) 58 (16.0)
Ear, nose, throat 3 (2.6) 14 (5.7) 17 (4.7)
Digestive system 3 (2.6) 11 (4.5) 14 (3.9)
Bone 3 (2.6) 7 (2.8) 10 (2.8)
Eyes 2 (1.7) 6 (2.4) 8 (2.2)
Mouth 2 (1.7) 2 (0.8) 4 (1.1)
Biliary system 2 (1.7) 1 (0.4) 3 (0.8)
Not identified 1 (0.9) 3 (1.2) 4 (1.1)

Total 116 (100) 246 (100) 362 (100)

No. of infections
per patient 1.22 1.13 1.16

a Figures in parentheses are percentages.

in 15.6%, 9.6%, and 8.5% of all patients, respec-
tively. As expected, in the majority of instances, the
infection rate was higher among subjects with
potential risk factors. Table 4 shows that the differ-
ence in patients with or without risk factors was
statistically significant for persons with difficulties in
swallowing (P < 0.001), chronic bronchitis
(P < 0.01), nutrition abnormalities (P < 0.001), or
requiring a urethral catheter (P < 0.001) or in-
travenous catheter (P < 0.001). The infection rate
was particularly high (greater than 40%) in subjects
who had swallowing difficulties or required a
urethral or intravenous catheter. The suspected role
of a recent cerebral vascular accident, induced
immunodepression, and neoplasm was not statistic-
ally confirmed, although the infection rates were
substantially higher in the patients who were af-
fected by these conditions. In this study, infection
did not appear to be associated with parkinsonism,
diabetes, or steroid therapy.

Patients presenting with diagnosed psycho-
behavioural disorders had a lower infection rate
(12.5%) than those without such a diagnosis
(17.0%). One possible explanation of this unex-
pected finding is that certain high-risk factors may
be more frequently associated with the absence than
the presence of psycho-behavioural disorders. Thus,
a relatively large proportion of patients with psycho-
behavioural disorders may have been admitted to
the hospital because they no longer had the mental
capacity to take care of themselves, while many
patients without a psycho-behavioural disorder had
to be admitted because of their poor physical
condition.

Table 5 shows that, in general, significant risk
factors for infection did not affect uniformly the
respiratory tract, urinary tract, or other systems.
The relative risk, as approximated by the odds ratio
(O.R.), was particularly high for infections of the
respiratory tract among patients with swallowing
problems (O.R. 5.74), chronic bronchitis (O.R.
5.00), or intravenous catheter (O.R. 5.49). The
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Table 4: Association of potential risk factors with infection

Patients with risk factor Patients without risk factor

Total No. Infection Total No. Infection Significancea
Potential risk factors number infected rate (%) number infected rate (%) (P)

Recent stroke 77 16 20.8 1093 153 14.0 NS
Swallowing disorders 61 26 42.6 1109 143 12.9 < 0.001
Parkinsonism 61 * 9 14.8 1109 160 14.4 NS
Chronic bronchitis 100 25 25.0 1070 144 13.5 < 0.01
Diabetes 112 15 13.4 1058 154 14.6 NS
Nutrition abnormalities 182 49 26.9 988 120 12.1 < 0.001
Induced immunosuppression 20 4 20.0 1150 165 14.3 NS
Neoplasm 78 16 20.5 1092 153 14.0 NS
Steroid therapy 28 4 14.3 1142 165 14.4 NS
Intravenous catheter 13 8 61.5 1157 161 13.9 < 0.001
Urethral catheter 47 24 51.1 1123 145 12.9 < 0.001
Other catheters 30 10 33.3 1140 159 13.9 < 0.01
Psycho-behavioural disorders 658 82 12.5 512 87 17.0 < 0.05

a Significance of difference in infection rates between the two groups (with and without risk factor). NS = not significant at the 0.05
probability level.

Table 5: Odds ratios and 95% confidence intervals of infections, by site, for selected risk factorsa

Infection in:

Risk factor Any infection Respiratory tract Urinary tract Other systems

Swallowing disorders 5.02 (2.93-8.59)b 5.74 (2.92-11.27) 4.15 (1.99-8.66) 1.28 (0.39-4.26)
Chronic bronchitis 2.14 (1.32-3.48) 5.00 (2.77-9.03) 0.75 (0.27-2.13) 0.74 (0.22-2.43)
Nutrition abnormalities 2.66 (1.82-3.89) 3.18 (1.84-5.47) 1.71 (0.92-3.17) 2.23(1.15-4.32)
Intravenous catheter 9.90 (3.20-30.63) 5.49 (1.47-20.45) 5.79 (1.55-21.62) 4.60 (0.99-21.38)
Urethral catheter 7.04 (3.87-12.80) 3.33 (1.43-7.78) 8.75 (4.34-17.68) 2.39 (0.82-6.98)
Other catheters 3.08 (1.42-6.71) 4.75 (1.87-12.08) 0.63 (0.08-4.72) 2.83 (0.83-9.71)
Psycho-behavioural disorders 0.70 (0.50-0.96) 0.69 (0.42-1.15) 0.46 (0.27-0.79) 1.34 (0.73-2.47)

a Odds ratios in italics differ significantly from 1 at the probability level of 0.05 or less.
b 95% confidence intervals are in parentheses.

patients most at risk for infection of the urinary tract
were those with a urethral catheter (O.R. 8.75) and
those with a swallowing problem (O.R. 4.15).
Among patients with psycho-behavioural troubles,
the odds ratio was significantly lower than 1 for only
infections of the urinary tract. This might indicate
that catheters were used less frequently in demented
patients, because of the higher risk of manipulation
and removal by this category of patients. Further-
more, it is highly probable that symptoms of
dementia were more frequently observed among
patients admitted for medico-social problems than
among those admitted for physical problems, includ-
ing incontinence.

Discussion
Prevalence studies of infectious diseases in the
elderly are rare (14) and the "one-day prevalence
study" is not commonly used in geriatrics (15, 16),
although it is a simple and specific method of study.

As the results from this type of survey must be as
precise as those that define both physical signs and
diseases, three meetings were organized before the
study with the persons in charge of each selected
geriatric centre in order to ensure a common
terminology. Precise criteria were applied for items
such as infection, swallowing disorders, chronic
bronchitis, nutrition abnormalities, etc. For exam-
ple, the malnutrition syndrome described a cachexic
status, which was identified by a loss of > 10% of
the body weight in the previous 6-month period
based on the Master weight table (17), or a loss of
10 kg in the last 3 months and/or a serum albumin
level of less than 30 g/l (18).

The surveyed population represented the
largest group ever included in a "one-day prevalence
study". As usual, the female patients were more
numerous and older than male patients. There was
no evidence of a sex differential in the general health
status of the subjects investigated; this contrasts with
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the higher percentage of infections observed in male
patients. It has been suggested that the higher
tendency of infections in men could be related to a
greater decrease of immune function in this sex, or
linked with an increasing prevalence of risk factors
favouring infection (19-21). In both sexes, the
infection rates did not increase substantially with
"advancing age".

The findings of seven other studies, summar-
ized in a review of the literature (22), revealed that
urinary and respiratory tracts, followed by skin,
were among the most commonly infected sites in
elderly patients. In our survey, 83% of all infections
involved these three sites, while a similar proportion
(89%) was reported by others (23).

With regard to the very high infection rates
displayed in Table 4 for patients with an intravenous
catheter (61.5% versus 13.9% for patients not
exposed to this risk factor) and those with a urethral
catheter (51.1% versus 12.9% for non-exposed
patients), it is interesting to note that comparable
rates were observed in another survey (23): 87.5%
versus 12.8%, respectively, for patients with and
without an intravenous catheter, and 50.0% versus
13.6%, respectively, for patients with and without a
urethral catheter.

It should be noted that the date of the study was
determined by common agreement, and that the
staff was not told of it until one day before the
survey, thereby preventing any pre-investigation or
change of attitude. For example, urinary tract infec-
tions were defined in patients with a demonstrated
positive urinary culture (bacteriuria > 105/ml)
and/or in patients treated on the day of the study.
When this criterion could not be applied, the
investigators were invited to adhere to the guidelines

established by the U.S. Centers for Disease
Control (see the section on Methods): it is, for
instance, well known that there is no simple non-
invasive bacterial investigation method for lower
and upper respiratory tract infections, and therefore
standard criteria cannot be rigorously applied in a
"one-day prevalence study". Despite this difficulty,
the results from the various geriatric centres were
similar (no statistically significant differences were
observed in the between-centre distributions of the
sites of infection).

An interesting feature of this study was the
survey of old people with or without the suspected
risk factors for infection in their geriatric institu-
tions. This analysis could only be made on approxi-
mately two thirds of the population studied (about
1200 subjects).

For a correct appraisal of the situation, which is
required to develop and implement suitable policies
and programmes for prevention and care, it is
important to clearly distinguish between the prev-
alence of risk factors and the corresponding level
of risk for infection. Fig. 1 shows that the most
prevalent risk factors were not necessarily associated
with the highest odds ratios for infection. Relative
risks larger than 3 were noted for catheters and
swallowing disorders, but only for the latter factor
did the prevalence rate reach 5% of the total
investigated population. Among the other potential
risk factors reported for more than 5% of the
subjects, nutrition abnormalities and chronic
bronchitis were characterized by significantly posi-
tive odds ratios (respectively, 2.66 and 2.14). It has
been well demonstrated that the elderly usually
constitute a poorly nourished population with high
rate of protein-energy deficiency (18). Malnutrition

Fig. 1. Prevalence and relative risk of factors suspected to favour infection among the elderly.
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of protein origin can increase the risk of infection
even in institutionalized old people (24). Factors of
comparable prevalence like recent stroke, neo-
plasm, or diabetes did not appear to favour infection
in a statistically significant way.

Two important factors were not investigated in
this study: the place where the patient was infected
(nosocomial versus community-acquired infection),
and the duration of hospitalization at the time of the
survey. A second multicentric one-day survey was
carried out in 1988 to collect information on the role
of these two factors in the process of infection and
the results are being analysed.

Conclusions
This one-day prevalence survey of 1919 patients in
nine geriatric hospitals in France and Switzerland
has confirmed the high prevalence of infections
among them. The risk factors for infection were
identified and the relative risks assessed.

The study has indicated the need for basic
treatment of certain frequently neglected symptoms
or signs of disease. For example, (1) the origin of
swallowing disorders must be detected, their eti-
ology correctly established, and appropriate care
given (especially oral and dental hygiene); (2) the
nutritional intake of these patients must be closely
followed and nutrient supplements must be given
when necessary; (3) appropriate oral care is essential
for normal feeding and to avoid having to use an
intravenous catheter; (4) the limitations of urinary
catheters must be recognized.

Prevention of infections in geriatric wards
should be one of the goals of every care-giver. A low
rate of infection in elderly inpatients is thus likely to
be associated with care of good quality.
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Resume
Infection et facteurs de risque dans les insti-
tutions geriatriques: resultats d'une enquete
multicentrique
Une enquete menee le meme jour, simultanement
aupres de 1919 patients hospitalises dans neuf insti-
tutions geriatriques suisses et francaises, a

revele une pr6valence globale d'infection de 16,3%.
Le taux a e plus eleve chez les hommes (18,7%)
que chez les femmes (15,4%), mais la difference n'a
pas atteint le seuil de probabilite statistiquement
significative (0,05).

Pres de 40% des infections affectaient les voies
urinaires, 30% le systeme respiratoire et 16% la
peau. L'ordre des systemes affect6s s'est trouve etre
le m6me chez les hommes et les femmes.

Un objectif important de l'enquete etait l'identifi-
cation des principaux facteurs de risque associes a
l'infection et a sa localisation. Les facteurs potentiels
investigues les plus frequemment rapport6s ont ete
les troubles psycho-comportementaux observes chez
56% des patients, suivis par la d6nutrition, le diabete
et la bronchite chronique, respectivement notes chez
pratiquement 16%, 10% et 9% de 1'ensemble des
patients g6riatriques.

Comme on pouvait s'y attendre, dans la majorite
des cas, des taux d'infection plus elev6s ont carac-
terise les patients qui se trouvaient exposes aux
facteurs de risque. En particulier, des differences de
prevalence statistiquement significatives entre les
deux categories de patients (expos6s ou non aux
facteurs de risque) ont e relevees pour les troubles
de la deglutition, la bronchite chronique, la denutri-
tion, les cath6ters et la sonde urinaire. Le r6le
favorisant d'autres facteurs tels que I'accident cer6bro-
vasculaire recent, l'immunodepression induite et la
neoplasie, n'a pas e statistiquement confirme, bien
que des taux d'infection nettement plus eleves aient
ete observes chez les patients qui en 6taient affec-
tes.

La pr6valence de l'infection s'est trouv6e
negativement associ6e au diagnostic de troubles
psycho-comportementaux, mais la corr6lation n'etait
significative que pour l'infection des voies urinaires,
ce qui pourrait s'expliquer par la pose moins frequen-
te d'une sonde urinaire chez les patients dementifies,
a cause du risque de manipulation, ou par une
meilleure condition physique chez ces patients, dont
I'hospitalisation est souvent liee a des problemes
psycho-sociaux.

Les facteurs de risque significatifs n'etaient pas
associes uniform6ment aux infections des differents
systemes. Par exemple, chez les patients souffrant
de troubles de la deglutition, le risque relatif a ete
particulierement fort (5,74) pour les infections du
systeme respiratoire, alors que les patients avec
sonde urinaire ont accuse le risque relatif le plus
eleve (8,75) pour les infections des voies urinaires.

Pour le d6veloppement d'une strategie pr6ven-
tive etcurative efficace et Iamiseen placedeprogrammes
adaptes, il y a lieu de distinguer, d'une part, la prevalence
des facteurs favorisant l'infection et, d'autre part, leur
risque relatif respectif, les facteurs a plus haut risque
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n'etant pas toujours les plus communs.
L'enquete a confirme ('existence d'une forte preva-

lence de l'infection dans les institutions geriatriques et la
necessite d'un meilleur controle de quelques facteurs
favorisants, tels que les troubles de la deglutition, le
recours aux catheters et a la sonde urinaire.
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