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Abstract
Background: Pressure ulcers frequently occur in hospitalised patients. The prevalence of pressure ulcers grade 2 or

worse varies from 3% to 12% in hospitalised patients. Incidence figures are not frequently reported. While incidence

and prevalence are both measures of disease frequency, they provide different perspectives on pressure ulcers.

Objectives: To describe the incidence rate and prevalence of pressure ulcers in hospitalised patients.

Design: Prospective inception cohort study.

Setting: Two large hospitals, one general (530-beds) and one teaching (1042-beds), in The Netherlands.

Participants: A non-selected, though not strictly random, sample of 1536 patients was eligible for inclusion in the

study. One thousand four hundred and thirty one patients (93.2%) consented to participate. Eventually, 1229 patients

(80%) had a complete follow-up. The sample consisted of patients admitted to the surgical, internal, neurological and

geriatric wards for more than 5 days between January 1999 and June 2000.

Methods: Follow-up once a week until pressure ulcer occurrence, discharge or length of stay over 12 weeks.

Main outcome measures: Occurrence of a pressure ulcer grade 2 or worse during admission to hospital, according to the

classification of the European Pressure Ulcer Advisory Panel.

Results: One hundred and thirty four patients developed 172 pressure ulcers during follow-up. The overall weekly

incidence rate was 0.06 per week (95% confidence interval 0.05–0.07 per week). Highest rates were observed for surgical

patients and lowest for geriatric and neurologic patients (0.08 and 0.02, respectively). The week specific prevalence

varied between 12.8% and 20.3%.

Conclusions: Among patients hospitalised for more than 5 days overall one may expect 6% per week to develop

pressure ulcers. It would appear that any preventive measures can only be effective if taken timely. Accordingly,
e front matter r 2006 Elsevier Ltd. All rights reserved.
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preventive measures should be considered early, because pressure ulcers were observed already within the first week of

admission.

r 2006 Elsevier Ltd. All rights reserved.

Keywords: Cohort studies; Decubitus ulcers; Epidemiologic studies; Incidence; Prevalence; Prospective studies
What is already known about the topic?
�
 The prevalence of pressure ulcers grade 2 or worse

varies from 3% to 12% in hospitalised patients.
�
 While incidence and prevalence are both measures of

disease frequency, they provide different perspectives

on pressure ulcers.
What this paper adds
�
 Among patients hospitalised for more than 5 days

overall one may expect 6% per week to develop

pressure ulcers.
�
 The overall incidence rate of pressure ulcers was quite

constant in the first few weeks after admission, while

the prevalence fluctuated and was much higher.

1. Introduction

Pressure ulcers frequently occur in hospitalised

patients. The prevalence of pressure ulcers grade 2 or

worse ranges from 3.0% to 11.0% in hospitalised

patients in the United States (Allman, 1997). In The

Netherlands the prevalence of pressure ulcers grade 2 or

worse ranges from 7.6% to 11.8% in hospitalised

patients (Bours et al., 2002). Data from prospective

cohort studies suggest that the incidence of pressure

ulcers grade 2 or worse ranges between 3.9% and 8.7%

in the overall hospital population (Goodridge et al.,

1998; Olson et al., 1996; Salvadalena et al., 1992;

Bergstrom et al., 1998). Most hospital-based studies,

however, focused on high risk groups only, i.e. bed- or

chairbound patients, and found incidence figures ran-

ging from 7.7% to 29.5% (Allman et al., 1986, 1995;

Clarke and Kadhom, 1988). Other hospital-based

studies were limited to specific patient groups, e.g.

surgical patients. In surgical patients the reported

incidence of pressure ulcers grade 2 or worse varied

from 15.4% to 29.5% (Papantonio et al., 1994; Grous et

al., 1997; Stordeur et al., 1998). Incidence figures of

pressure ulcers in hospitalised patients are not available

for The Netherlands.

Pressure ulcers are a major burden in terms of

utilisation of healthcare resources and personnel in

Western countries. In The Netherlands it is estimated

that more than 1% of the total budget of health care is
spent on prevention and treatment of pressure ulcers.

Presently, pressure ulcers are the third costliest disorder,

only preceded by cancer and cardiovascular diseases

(Health Council of The Netherlands, 1999).

Despite the fact that many studies have been

performed in various countries to record incidence and

prevalence, data comparisons are difficult due to the use

of different pressure ulcer classification systems, incom-

parable patient groups, small samples and differences in

data sources (Allman, 1997; van-Rijswijk, 2001; Na-

tional Pressure Ulcer Advisory Panel, 2001).

Moreover, while incidence and prevalence are both

measures of disease frequency, they provide different

perspectives on pressure ulcers (National Pressure Ulcer

Advisory Panel, 2001). Prevalence focuses on disease

status, while incidence focuses on events (Rothman and

Greenland, 1998). Prevalence figures may lead to

increased awareness of pressure ulcers and may initiate

the development of a pressure ulcer prevention and

treatment strategy. Incidence, on the other hand,

provides information directly applicable for inferences

about causation and effectiveness of prevention.

This study describes the incidence rate and prevalence

of pressure ulcers in a prospective cohort of 1229

hospitalised patients in The Netherlands.
2. Methods

2.1. Study design and patients

The prevention and Pressure Ulcer Risk Score

Evaluation study (prePURSE) is a prospective cohort

study, including patients from the University Medical

Centre Utrecht (UMCU) and Meander Medical Centre

Amersfoort, The Netherlands, with a capacity of 1042

and 530 beds, respectively. Between January 1999 and

June 2000, patients admitted to the surgical, internal,

neurological and geriatric wards were asked to partici-

pate in the study. Patients older than 18 years, with an

expected admission of at least five days, without

pressure ulcers were eligible. Potential subject names

and expected duration of admission in days were

obtained from the admission lists. Following a check

of the patient’s record to eliminate patients who had an

ulcer at admission, the research nurse approached

patients for consent within 48 hours of admission. For

patients who were unable to consent (e.g. with
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dementia), consent was obtained from family members.

When the patient or his family consented to participate,

the current skin condition was assessed. If at this time an

ulcer was discovered, the patient was excluded from the

study. Based on hospital admission figures the total

number of eligible patients was estimated at 6000

patients. Because data collection was done by a single

research nurse and not by the nurses on the ward we

were not able to include all patients. We visited the

wards twice a week and asked those patients who had

recently been admitted to the ward with an anticipated

length of stay of over five days to participate in the

study. We visited 1536 patients (approximately 25%).

Thirty-eight patients had a pressure ulcer at admission

and were therefore excluded, 67 patients declined to

participate. Of those who consented 93.2% (1431) were

free of pressure ulcers. Eventually, 80% of patients

(1229) had at least one follow-up visit prior to discharge

(Table 1). Because our visits were independent of the

planning of admissions and occurred at intervals

determined purely by logistic constraints, no specific

selection of patients occurred. Therefore we claim that a

representative non-selected, though not strictly random,

sample of the patients was included in the study.

During the study pressure ulcer care was provided

according to the Dutch guidelines (Dutch Institute for

Health Care Improvement (CBO), 1992) for pressure

ulcer prevention and treatment. In brief the guideline

advises: (1) to use a risk assessment scale to direct
Table 1

Characteristics of the patients (n ¼ 1229)

Characteristic

Mean agea

Femaleb

Hospital

University Medical Centre Utrechtb

Meander Medical Centre Amersfoortb

Ward

Surgicalb

Internal Medicineb

Neurologyb

Geriatricsb

Preventive measuresc

Pressure ulcer grade 2 or worseb

Number of pressure ulcers grade 2 or worse per patient

1b

2b

X3b

No of patient weeks

Incidence rate pressure ulcers grade 2 or worse per patient weekd

aData are presented as mean7SD.
bData are presented as number of cases and percentage of the tota
cNumber of patients receiving preventive measures and number of
dMean incidence rate with 95% confidence interval.
prevention to patients at risk, (2) to provide good skin

care and regular skin inspection, and (3) to reposition

the patient regularly, and when necessary use pressure

reducing mattresses or cushions. The ethics committees

of both hospitals approved the study and verbal consent

was obtained from all patients.

2.2. Data collection

Patients were visited by a research nurse within 48

hours after admission and subsequently once a week

until pressure ulcer occurrence, discharge or a length of

stay over 12 weeks. The presence or absence of pressure

ulcers and the locations were determined by a whole

body search and documented for each patient. In

addition, information on preventive measures taken

was collected at each visit. Preventive measures were

considered present if at the time the skin was inspected,

the patient had a pressure reducing mattress or bed,

where necessary combined with a pressure reducing

cushion while seated, or was repositioned regularly. The

information on repositioning was gathered by asking the

patient or if the patient could not answer, by checking

the care plan.

Pressure ulcers were classified in four grades accord-

ing to the classification of the European Pressure Ulcer

Advisory Panel (EPUAP, 1999). Pressure ulcers were

considered present if a patient had developed a pressure

ulcer grade 2 or worse. Because the extent of necrotic
60.1 (16.7)

673 (54.8)

783 (63.7)

446 (36.3)

759 (61.8)

275 (22.4)

122 (9.9)

73 (5.9)

57 (101)

134 (10.9)

106 (79.1)

22 (16.4)

6 (4.4)

2190

0.06 (0.05–0.07)

l. The total number of patients in the analysis was 1229.

patient weeks in which preventive measures are given.
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ulcers cannot be determined as grade 3 or grade 4, those

ulcers were staged as ‘necrosis’.

2.3. Statistical analysis

In this paper prevalence is defined as the proportion

of the patients enrolled and (still) under study that had a

pressure ulcer at a given point in time. Incidence rate is

defined as the number of patients with a first occurrence

of a pressure ulcer per patient week.

An overall incidence rate per patient week including

95% confidence interval was calculated. Also a week

specific incidence rate was calculated for each week of

admission. Prevalence was calculated similarly for each

subsequent week of admission. Incidence rate differ-

ences between medical specialities and between weeks

were analysed using chi-square tests.

Statistical analysis was performed using the Statistical

Package for Social Sciences (SPSSs) 9.0.
3. Results

One hundred and thirty four patients (10.9%)

developed a total of 172 pressure ulcers during admis-

sion. Although most patients (79.1%) developed only

one pressure ulcer, twenty-eight patients developed two

or more pressure ulcers during follow-up (Table 1).

The maximum number of follow-up visits was 12, the

median 2. The total number of patient weeks was 2190,
Table 2

Number of patients included and visited in subsequent weeks, includ

Visit numbera N Number at

riskb
Pressure ulcers grade

2 or worse (new

cases)c

#1 (start) 1229 — —

#2 1229 1228 77

#3 515 451 29

#4 257 196 11

#5 156 111 11

#6 104 64 0

#7 74 43 1

#8 63 37 1

#9 39 23 3

#10 27 14 0

#11 23 10 1

#12 18 8 0

#13 10 5 0

Total 2190 patient weeks 134

aNumber of weeks admitted to the hospital.
bNumber of patients without pressure ulcers per visitnumber.
cNumber of patients with new pressure ulcers per week of admissio
dMean rate with 95% confidence interval.
eNumber of patients with present pressure ulcers per week of admi
resulting in an incidence rate of 0.06 (95%CI: 0.05–0.07)

pressure ulcers per patient week (Table 2). The

prevalence (95%CI) of pressure ulcers grade 2 or worse

ranged from 6% (5–8%) at first follow-up visit (week

one) to 21% (14–27%) by the fourth follow-up visit

(week five).

In the first week most pressure ulcers developed in

surgical patients (w2 (3, N ¼ 1228) ¼ 15.98; p ¼ 0:01)
(Table 3). In subsequent weeks of follow-up the

incidence rate in the surgical patients remained fairly

stable, while there was a significant increase in incidence

rate in the medical patients between the first and second

week (w2 (1, N ¼ 412) ¼ 5.22; p ¼ 0:02) (Table 3).

More than half (51.7%) of the lesions developed in

the sacral area, while 26.7% developed on the heels

(Table 4). Other places where pressure ulcers developed

were, among others, the elbows, hips, ankles and

shoulderblades. The majority of lesions (87.2%) were

limited to grade 2 (Table 4). Pressure ulcers grade 3

developed mainly in the sacral area (78.6%), whereas

necrosis predominantly developed on the heels (75%).

With regard to preventive measures it appeared that

in only 57 patients (4.6%) measures were taken at some

point in time during their admission (Table 1).
4. Discussion

Our results show that over one in ten patients

hospitalised develop pressure ulcers grade 2 or worse
ing incident cases of pressure ulcers

Week specific

incidence rated
Pressure ulcers grade

2 or worse (present

cases)e

Week specific

prevalenced

— — —

0.06 (0.05–0.08) 77 0.06 (0.05–0.08)

0.06 (0.04–0.09) 66 0.13 (0.10–0.16)

0.06 (0.03–0.10) 47 0.18 (0.14–0.23)

0.10 (0.05–0.17) 32 0.21 (0.14–0.27)

0 (0–0.06) 20 0.19 (0.12–0.27)

0.02 (0.001–0.12) 13 0.18 (0.10–0.28)

0.03 (0.001–0.14) 11 0.18 (0.09–0.29)

0.13 (0.03–0.34) 12 0.31 (0.17–0.48)

0 (0–0.23) 9 0.33 (0.17–0.54)

0.10 (0.003–0.45) 7 0.30 (0.13–0.53)

0 (0–0.37) 4 0.22 (0.06–0.48)

0 (0–0.52) 0 0 (0–0.31)

n.

ssion.
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Table 3

Pressure ulcers grade 2 or worse per medical specialty in first four weeks of follow-up

Visit 2/week 1 Visit 3/week 2 Visit 4/week 3 Visit 5/week 4 Total

Medical

speciality

Cases No. at

riska
Incidence

rateb
Cases No. at

riska
Incidence

rateb
Cases No. at

riska
Incidence

rateb
Cases No. at

riska
Incidence

rateb
Cases No. at

riska
Incidence

rateb

Surgical 64 758 0.08c 17 224 0.08 6 81 0.07 3 47 0.06 90 1110 0.08

(0.07–0.11) (0.04–0.12) (0.03–0.15) (0.01–0.18) (0.07–0.10)

Medical 7 275 0.03c,d 10 134 0.07d 4 66 0.06 8 40 0.2 29 515 0.06

(0.01–0.05) (0.04–0.13) (0.02–0.15) (0.09–0.36) (0.04–0.08)

Neurological 4 122 0.03c 2 46 0.04 0 26 0.00 0 14 0.00 6 208 0.03

(0.01–0.08) (0.01–0.15) (0–0.13) (0–0.23) (0.01–0.06)

Geriatrics 2 73 0.03c 0 47 0.00 1 24 0.04 0 10 0.00 3 154 0.02

(0.003–0.10) (0–0.08) (0.001–0.21) (0–0.31) (0.01–0.06)

Total 77 1228 0.06 29 451 0.06 11 197 0.06 11 111 0.099 128 1987 0.06

(0.05–0.08) (0.04–0.09) (0.03–0.10) (0.05–0.17) (0.05–0.08)

aNumber of patients still admitted, without pressure ulcers in that week of follow-up.
bNumber of patients with present pressure ulcers per week of admission.
cw2 (3, N ¼ 1228) ¼ 15.98, p ¼ 0:01.
dw2 (1, N ¼ 412) ¼ 5.2, p ¼ 0:02.
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Table 4

Most severe grade per location

Location Grade 2 Grade 3 Necrosis Total %a Cum %b

Sacral area 76 11 2 89 51.7 51.7

Heels 39 1 6 46 26.7 78.4

Elbows 17 17 9.9 88.3

Hip 2 1 3 1.8 90.1

Ankle 5 1 6 3.5 93.6

Shoulder 1 1 0.6 94.2

Other 10 10 5.8 100

Totalc 150 (87.2) 14 (8.1) 8 (4.7) 172 100 100

aPercentage of total number of pressure ulcers per location.
bCumulative percentage of pressure ulcers.
cData are presented as number of lesions and percentage of the total.

L. Schoonhoven et al. / International Journal of Nursing Studies 44 (2007) 927–935932
during their admission. As many as 6% per week

developed pressure ulcers. Our findings corroborate

earlier reports by Langemo et al. (1991) and Bergstrom

and Braden (1992), showing that patients develop

pressure ulcers within the first week following admis-

sion. Therefore, the period directly following admission

should already be considered critical for implementation

of preventive measures.

Another point of interest may be the severity or grade

of the lesions occurring. Despite the small number of

patients that received preventive measures only 12.8%

of the observed lesions were pressure ulcers grade 3 or

necrosis. As such this finding is reassuring as it appears

that even without adequate prevention the average

hospitalised patient does not develop full thickness

pressure ulcers. Most pressure ulcers occurred in the

sacral area and heels, which is consistent with previous

studies (Bours et al., 2002; Gawron, 1994). However, the

fact that the most severe pressure ulcers predominantly

appear on the heels should be noted. Heel ulcers prevent

patients from walking, and thus make them bed- or

chair-bound. This may yet increase their risk of

developing pressure ulcers on other locations. As the

heel is among the areas of greatest pressure concentra-

tion (Pinzur et al., 1991) and hence particularly

vulnerable, special care should be taken when applying

preventive measures.

With regard to differentiation in risk we also noted

that pressure ulcers occurred more frequently in surgical

patients (0.08 per week, 95%CI 0.07–0.10) than in the

medical, neurological and geriatric patients (0.04 per

week, 95%CI 0.03–0.06). Although the incidence rate

was not as high as in earlier studies reporting over 20%

pressure ulcers grade 2 or worse in surgical patients

(Stordeur et al., 1998; Versluysen, 1986), the data

confirm that surgical patients are at relatively high risk

for pressure ulcer development. During surgery patients

are immobile and not able to feel pain or respond to

other signs of imminent tissue damage caused by
prolonged pressure and shearing forces. They cannot

change their position to relieve the pressure and shearing

forces (Schoonhoven et al., 2002). Accordingly, surgery

may be considered a risk factor, even in patients not

otherwise at risk. In the first week of admission most

pressure ulcers develop in surgical patients, while

patients from other medical specialities do not appear

to have an equally high risk. This suggests that

prevention in the first week should also be aimed at

the preoperative and immediate postoperative period.

As for the low incidence rate in neurological and

geriatric patients, this may be explained by the nursing

methods. Patients on these wards were submitted to

activity programs as soon as possible and therefore

spent little uninterrupted time in bed or chair.

Obviously, other risk factors than medical speciality

are associated with pressure ulcer development. We feel,

however, that exploring differences in incidence between

subgroups of risk factors is beyond the scope of this

article. Therefore, we will report on the independent

association between risk factors and pressure ulcers in

another paper (Schoonhoven et al., 2006).

To fully comprehend our results some aspects should

be discussed. We performed our study in a realistic

clinical setting. This implies that in some patients

enrolled preventive measures were taken. However, as

to the potentially distorting effect of preventive mea-

sures, we feel that since only a small proportion received

any measures at all, and the fact that some patients still

developed pressure ulcers, this effect is quite limited.

We observed patients once a week. As a grade 1

pressure ulcer, i.e. non-blanchable erythema, is a

reversible lesion (Maklebust, 1987), it was impossible

to accurately and reliably monitor these ulcers at this

observation frequency. Therefore, we limited the analy-

sis to pressure ulcers grade 2 or worse. Older lesions of

the skin would still have been visible as a scab at

a subsequent visit. Consequently, we are confident

no pressure ulcers grade 2 or worse have been missed.
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It goes without saying that pressure ulcers that devel-

oped in the period prior to discharge or death were not

observed if these occurred prior to a planned follow-up

visit.

In order to enhance the reliability of the observations,

data were not collected by the ward nurses but by two

independent trained research nurses. We opted to rely

on dedicated and trained research nurses rather than to

rely on nurses involved in routine care. Moreover, we

did determine interrater reliability in 128 patients.

Cohen’s Kappa was very high (0.96). It would appear

that the data on pressure ulcer presence and grade are

very reliable.

A point of statistical or technical concern pertains to

the way incidence rate is calculated. While the incidence

rate accounts for the length of stay of patients in the

hospital it cannot capture all aspects of pressure ulcer

occurrence (National Pressure Ulcer Advisory Panel,

2001; Rothman and Greenland, 1998). A small number

of patients with a long follow-up time can contribute as

much to the denominator as a large number of patients

followed for a short time. Yet, it would appear that

follow-up time should be considered when interpreting

the incidence rate. If the patients with a long follow-up

time are systematically different from the patients with a

short follow-up time, the resulting incidence rate may be

biased (National Pressure Ulcer Advisory Panel, 2001).

In our study, follow-up time varied considerably

between patients as they were followed for a maximum

of 12 weeks, while the median follow-up was 2 weeks.

Most pressure ulcers occurred in the first four weeks of

follow-up. We showed that the overall incidence rate

was quite constant in the first few weeks after admission.

However, the rates per medical speciality fluctuate. The

rate in surgical patients decreases from 0.08 to 0.06,

while the rate in medical patients increases from 0.03 to

0.2 in the first 4 weeks of follow-up. These figures

suggest that the patients who are admitted for four

weeks differ from the patients who are admitted for only

two weeks. However, as numbers are small, particularly

for long follow-up, the fluctuations may also represent

random variation.

With regard to prevalence our results show that the

prevalence beyond week one was at least twice as high as

the week specific incidence rate. In a stable population

prevalence may be expressed as the product of incidence

and duration of the disease (Rothman and Greenland,

1998). With regard to pressure ulcers in hospitalised

patients, however, duration of disease is a variable entity

influenced by discharge policy and possibilities of the

hospital, the quality of care for the wound, but also by

the severity of illness and even mortality. As mentioned

above, the incidence rate in our study remained fairly

stable. The prevalence, however, increased during the

first four weeks from 6.3% at the first follow-up visit to

20.5% by the last follow-up visit. This demonstrates that
patient selection and discharge are major determinants

of prevalence. Moreover, in our study 94 patients were

discharged with a pressure ulcer grade 2 or worse. This

suggests that even higher figures of prevalence might

have been found, had these patients not been discharged

or had we observed more frequently. Moreover, our

prevalence figures do not include patients admitted with

a pressure ulcer, thus resulting in an underestimation of

overall prevalence compared to studies that did include

these patients. In the literature on pressure ulcers,

however, prevalence and incidence rates are often

suggested as equivalent markers of quality of care

(Gallagher, 1997). Yet, because particularly prevalence

is influenced by more than quality of care alone, it does

not suffice to adjust for patient characteristics when

comparing prevalence figures between hospitals or even

within hospitals. Any change or difference in prevalence

is therefore difficult to interpret (Clark and Watts,

1994). Incidence rate on the other hand, is a more

straightforward measure. Although incidence rate is

influenced by case mix, discharge policy and mortality

do not affect the estimates. Also incidence figures allow

direct inferences about what is actually happening in a

hospital over time, thereby indicating possible short-

comings in care provided. In summary, accurate

prevalence proportions do have practical implication

in providing estimates for resource allocation and by

increasing awareness of pressure ulcers and thereby

possibly initiating the development of a pressure ulcer

prevention and treatment strategy. However, prospec-

tively gathered incidence data generally are more

accurate and sensitive when compared to prevalence,

and should be considered the marker of quality of

preventive care (Gallagher, 1997).

Prospective studies are more costly and labour-

intensive than cross-sectional studies. Therefore, cross-

sectional studies have been used to gather incidence

data. In many of these cross-sectional studies the

medical record is used to determine retrospectively if a

pressure ulcer was present on admission. Hospital

databases and medical records notoriously have been

found to underreport the number of pressure ulcers

(National Pressure Ulcer Advisory Panel, 2001; Berg-

quist and Frantz, 1999; Berlowitz et al., 1999). There-

fore, incidence rates based on cross-sectional studies are

less accurate than incidence rates based on prospective

studies (Frantz, 1997).
5. Conclusion

We showed that the overall incidence rate was quite

constant and relatively high already in the first few

weeks after admission. We feel that the overall incidence

rate of 0.06 per week is a good reflection of the incidence
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rate in the ‘average’ patient hospitalised for more than

five days.

It would appear that preventive measures can only be

effective if taken timely, i.e. before the pressure ulcer

occurs. As we showed that patients develop pressure

ulcers within the first week of admission, the period

directly following admission should already be consid-

ered critical for implementation of preventive measures.

Moreover, the high incidence of pressure ulcers in

surgical patients suggests that prevention in the first

week should also be aimed at the preoperative and

immediate postoperative period.

Also, the fact that the most severe pressure ulcers

predominantly appeared on the heels implies extra

attention to the prevention of heel ulcers by using

pillows or devices that lift the heel from the mattress.

As stated in Section 1 it is very difficult to compare

prevalence and incidence data between studies. The

Defloor et al., 2005 advises to examine the data in light

of the specific study methodology. In their statement on

prevalence and incidence monitoring they give practical

suggestions for measuring and reporting on prevalence

and incidence which, when taken into account, may

allow a cautious comparison of data in future studies.
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