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    Abstract     Understanding pressure ulcer epidemiology is central to understanding 
disease burden and to efforts to improve pressure ulcer care. A variety of measures 
are commonly used, including incidence, prevalence, and facility acquired rates. 
Each of these measures has specifi c strengths and limitations when used in assess-
ing pressure ulcer rates. Pressure ulcer rates are highly dependent on the data source 
and rates calculated from one source can never be compared to rates from a different 
source. Estimates of pressure ulcer rates from different settings vary considerably 
but indicate that pressure ulcers are among the most common conditions seen in 
hospitalized individuals.  
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     Epidemiology involves understanding the frequency and distribution of disease in a 
well-defi ned population. For many clinicians, their knowledge of pressure ulcer 
epidemiology is limited to being aware that pressure ulcers are among the most 
common conditions encountered in clinical practice and that regardless of specialty, 
they are likely to see many patients with pressure ulcers or at risk for developing an 
ulcer. This underscores the need for nearly all clinicians to understand the basics of 
prevention and treatment. However, for those clinicians with special expertise in 
wound care, additional knowledge on pressure ulcer epidemiology is often required. 
Pressure ulcers are more than a condition affecting the individual patient; they pro-
vide information on the burden of disease in a group of patients and on the quality 
of the care being provided to those patients. Pressure ulcer information can help 

    Chapter 2   
 Incidence and Prevalence of Pressure Ulcers 

             Dan     Berlowitz     

        D.   Berlowitz ,  M.D., M.P.H.      (*) 
  Bedford VA Hospital ,   200 Springs Road ,  Bedford ,  MA   01730 ,  USA   
 e-mail: dan.berlowitz@va.gov  



20

address the question of how good is the care that we are providing and how do we 
compare to others. This information is typically provided through measurements of 
pressure ulcer rates, especially incidence and prevalence. 

 While incidence and prevalence are widely used, the interpretation of these rates 
is not always straightforward and there are a number of important considerations 
when analyzing these data. In addressing these considerations, this chapter will 
specifi cally describe the different measures that are available and their strengths and 
limitations. Next, we will examine the interpretation of these rates particularly 
when incidence and prevalence are used in describing performance of individual 
facilities or units. Finally, this chapter will conclude with a description of what is 
presently known about pressure ulcer prevalence and incidence in the key settings 
of hospitals and nursing homes. 

    Defi ning What You Measure 

 Any consideration of pressure ulcer epidemiology must include a clear defi nition of 
what is considered a pressure ulcer. While standardized defi nitions of pressure 
ulcers do exist, many epidemiological studies fail to provide the specifi c defi nition 
used or they use different defi nitions. This complicates comparisons of different 
studies. For example, in defi ning incidence and prevalence, some studies consider 
all pressure ulcers while others only include stage 2 and higher ulcers. Moreover, 
the defi nition of a pressure ulcer, and how it is interpreted, has changed in a number 
of ways over time. First, there is a much greater appreciation of moisture-associated 
dermatitis as a distinct entity from pressure ulcers. Many sacral and gluteal lesions 
that previously might have been considered a pressure ulcer are now more appropri-
ately classifi ed as moisture-associated dermatitis. Second, in 2007 the National 
Pressure Ulcer Advisory Panel (NPUAP) added deep tissue injury as a distinct stage 
of pressure ulcers [ 1 ]. This raises the possibility that lesions that previously were 
not counted are now recognized as a pressure ulcer. Finally, the important role of 
medical devices as a cause of pressure ulcers, particularly those in atypical loca-
tions, is now better recognized. These pressure ulcers are more likely to be counted 
in more recent studies. The net effect of all these changes on epidemiological studies 
is uncertain.  

    Measures of Pressure Ulcer Rates 

 Efforts to describe the frequency of pressure ulcers have typically relied on incidence 
or prevalence rates [ 2 ,  3 ]. Both of these are measures of disease frequency and provide 
a perspective of the scope of the pressure ulcer problem in a given setting and at a 
specifi c time. Yet both incidence and prevalence rates have limitations. To address 
some of these limitations, recent efforts to describe pressure ulcer rates have relied 
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on a “hybrid” approach known as the facility acquired or nosocomial rate. These 
approaches are described below. 

 Prevalence is a measure of the number of cases of pressure ulcers at a specifi c 
time, providing a description of the total burden of the disease. By providing insights 
into the magnitude of the pressure ulcer problem, it allows for the planning for 
health resource needs. The cases used in calculating prevalence may have recently 
developed or they may have been present for months or years. Prevalence may be 
described two ways. Point prevalence describes the situation at a specifi c point in 
time such as a specifi c date (fi rst of the month) or an event (date of discharge). 
Period prevalence, in contrast, describes the cases over a prolonged time period 
such as the entire hospitalization. The main advantage of prevalence rates is their ease 
of calculation. However, since the cases may have developed elsewhere, prevalence 
rates provide fewer insights into the quality of care being delivered. 

 Incidence describes the number of new pressure ulcers in people without an ulcer 
at baseline. Since it only captures new cases, it provides the most direct measure of 
quality of care as well as allowing the identifi cation of causative factors for pressure 
ulcer development. Calculation of incidence, though, is more complicated as it 
requires several assessments of pressure ulcer status, fi rst to determine that there is 
no ulcer at baseline and subsequently to determine whether or not an ulcer has devel-
oped. Time plays a critical role when describing incidence as longer periods of fol-
low-up will result in more pressure ulcers and a higher incidence rate. Consequently, 
it is often preferable to describe incidence over a defi ned time span such as 1 or 2 
weeks rather than over an event such as an entire hospitalization that may sometimes 
last for a month or longer. An alternate approach is to describe incidence density 
which describes number of new pressure ulcers per 1,000 days of care rather than 
per patient. Central to this calculation is the assumption that pressure ulcer risk is 
stable over time so that the chance of developing a pressure ulcer on day 1 is the same 
as on day 30. This is most likely to be true in long-term care settings where people 
tend to be stable on admission rather than acute hospitals where people are generally 
sickest on admission and then improve. 

 Prevalence rates have the advantage of ease of calculation while incidence rates 
provide a better indication of quality of care. The facility acquired rate attempts to 
combine these advantages through a two-step process. First, prevalence is determined. 
Then, among those patients with a prevalent pressure ulcer, a further review is 
undertaken to determine whether the pressure ulcer was present on admission. 
Those present on admission are not counted in determining the rate.  

    Data Sources for Calculating Pressure Ulcer Rates 

 There are four main sources of data that could be used in calculating pressure ulcer 
rates; direct examination of patients, use of medical records, administrative databases, 
and patient survey. Each of these data sources has distinct advantages and limita-
tions. Moreover, the pressure ulcer rate that is calculated will vary considerably 
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depending on the source so that rates calculated from one data source should never 
be compared to another. 

 Direct examination of the skin, performed as part of a comprehensive skin assess-
ment, provides the most accurate information regarding pressure ulcer status. When 
performed by an appropriately trained assessor, results should be reliable and valid, 
and even stage 1 ulcers will be detected. By performing assessments at regular inter-
vals, nearly all pressure ulcers will be detected and this approach may be considered 
the “gold standard.” However, direct examination of the skin is labor- intensive and 
expensive. The examinations are also intrusive so that informed consent will be 
required when performed as part of a research study. Consequently, pressure ulcer 
studies involving direct examination tend to be small and involve only a few sites. 

 Accurate data on pressure ulcer status may also be obtained from medical record 
reviews. Available data relies on detection of the pressure ulcer by a clinician, entry of 
this data into the medical record, and collection of the data during the medical record 
abstraction. The complexity of this process indicates the many ways in which informa-
tion may be missed. In particular, stage 1 pressure ulcers will often not be detected. 
This suggests that pressure ulcer rates calculated from medical record abstraction may 
be lower than that obtained from direct examination of patients [ 4 ]. While chart abstrac-
tions are often labor-intensive, it involves less effort than examining patients. 

 Administrative databases, because of their widespread availability and ease of 
use, have frequently been utilized in epidemiological studies of pressure ulcers. 
Because they often have been developed for reimbursement purposes, they typically 
will provide information on thousands, or even millions of patients. There are two 
main types of databases. First are databases, such as hospital discharge abstracts, 
that provide a summary description of pressure ulcer status during an entire episode 
of care. Typically, this relies on an ICD-9 code for pressure ulcer listed among the 
discharge diagnoses. Until recently, though, databases based on discharge diagnoses 
did not contain information on pressure ulcer stage and whether the ulcer was present 
on admission. This would limit the ability to differentiate incident from prevalent 
ulcers. Second are databases such as the nursing home Minimum Data Set (MDS) 
or homecare Outcome and Assessment Information Set (OASIS) that capture pres-
sure ulcer status on a specifi c date [ 5 ]. As assessments are repeated at periodic 
intervals, by examining serial entries for a patient, changes in pressure ulcer status 
over time can be determined allowing the identifi cation of incident ulcers. However, 
rates cannot be determined for patients discharged prior to a second assessment. 
This may introduce bias in calculating rates as both healthier patients discharged 
home and sicker patients who die may be missed [ 6 ]. Databases often may miss 
information on pressure ulcer status due to incomplete entry. While this is particu-
larly true for stage 1 ulcers, discharge diagnoses may miss even larger pressure ulcers 
[ 7 ]. As a result, rates calculated using administrative data tend to be lower than rates 
based on direct examination. 

 Finally, patients (or surrogates) may self-report their pressure ulcer status [ 8 ]. 
This approach has rarely been used in epidemiological studies due to its many 
limitations including diffi culties in data collection, patients’ unawareness of pressure 
ulcer status, and failure to recollect past events. Rates collected by patient self- report 
would be expected to be very low.  
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    Understanding Differences in Pressure Ulcer Rates 

 Pressure ulcer rates are often measured in order to compare the relative performance 
of different providers or to examine changes in performance over time. The assump-
tion is that a lower rate is indicative of better quality of care. Whenever comparing 
rates, the fi rst question must be whether the same method was used in calculating 
the different rates. Very simply, pressure ulcer rates calculated with different 
methods are not comparable. However, even when the same methods are used, two 
other factors must be considered before assuming that differences in pressure ulcer 
rates refl ect differences in quality of care. 

 Individual patients differ in their risk of pressure ulcer development. A mobile, 
incontinent patient will be at lower risk than one who is comatose. Some providers 
are likely to have more of these high-risk patients than others, and these providers 
would then be expected to have a higher rate of pressure ulcers even when providing 
similar quality of care as a provider with many low-risk patients. These differences 
in case mix are important to account for when considering differences in pressure 
ulcer rates [ 9 ]. Case mix of providers may also change over time, such as in response 
to changes in reimbursement policies. Thus, even for a single provider, case mix 
may need to be considered when evaluating changes in pressure ulcer rates over 
time [ 10 ]. A variety of approaches to case mix adjustment are available including a 
simple stratifi cation into high- and low-risk groups as done by the Centers for 
Medicare and Medicaid Services (CMS) or the development of detailed statistical 
models [ 5 ]. Without such adjustments, it will always be uncertain whether higher 
rates are due to worse quality of care or care of a “sicker” population. 

 Pressure ulcer rates may also differ among providers due to random variation [ 11 ]. 
When we measure pressure ulcer rates, we try to infer the “true” rate indicative of 
quality based upon observations in a fi nite sample of patients. However, when this 
sample is relatively small, we may be uncertain as to what is the true rate. In a 50 
bed nursing home, one additional pressure ulcer will raise the rate by 2 % and we 
would not be surprised if a 10 % rate in one time period is followed by a 6 % or 
14 % rate in a subsequent period. In contrast, with 1,000 patients, we would be 
surprised if there was much variation in the pressure ulcer rate over time due to 
chance. Estimates of provider performance based on relatively few observations 
should be viewed with caution.  

    Pressure Ulcer Rates in Specifi c Settings 

 Pressure ulcer rates have been examined in many studies and in a variety of clinical 
settings. The National Pressure Ulcer Advisory Panel (NPUAP) has recently 
reviewed this literature for the years 2000 through 2011 [ 12 ] and contrasted results 
with an earlier data synthesis [ 13 ]. While results of this literature are readily sum-
marized, it must be recognized that due to the multitude of methods employed, it 
remains diffi cult to provide an accurate assessment of pressure ulcer incidence and 
prevalence. Results from three settings are described below. 
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    Critical Care 

 Refl ecting the high frequency of serious medical conditions that predispose to 
pressure ulcer development, reported rates in critical care units are often high. As one 
example, an old randomized clinical trial performed in an intensive care unit 
described an incidence rate of over 50 % in patients placed on a standard bed [ 14 ]. 
Most of these incident pressure ulcers were stage 1. More recently, the NPUAP 
review for the years 2000–2011 performed by Cuddigan identifi ed 23 studies on 
pressure ulcer rates with 6 being from the USA [ 15 ]. Although rates generally were 
not as high as seen in some of the earlier studies, pressure ulcers remain a signifi cant 
problem. A study performed in a neurological intensive care unit reported a 12.4 % 
incidence rate for stage 2 or greater pressure ulcers [ 16 ]. The most comprehensive 
data comes from the International Pressure Ulcer Prevalence surveys which has 
been collecting data using a standardized methodology for over 20 years and typi-
cally includes over 90,000 acute care patients in each of its surveys. In 2009, facility 
acquired rates for critical care units ranged from 8.8 % in cardiac care to 10.3 % in 
surgical intensive care units [ 17 ]. Around one in three of these ulcers were stage 3 or 
deeper. Prevalence rates in various types of intensive care units were in the range of 
15–20 %. These results illustrate that signifi cant opportunities exist for improving 
pressure ulcer preventive practices in critical care.  

    General Acute Care 

 As with critical care, pressure ulcer rates from general acute care settings tend to 
vary considerably depending on the data source and methods used. In the NPUAP 
review performed by Goldberg, 42 studies were identifi ed of which 18 were from 
the USA [ 18 ]. Highest rates are generally seen in smaller studies of high-risk 
patients. For example, following hip fracture, pressure ulcers developed in 14.6 % 
of the patients during the initial hospital stay and increased to 36.1 % by day 32 
following surgery [ 19 ]. The hospital rate translated into 48 incident ulcers per 1,000 
days of care. Databases based on hospital discharge diagnoses can examine pressure 
ulcers among millions of patients and have reported, for example, that in 2006 there 
were 503,300 hospital stays with a pressure ulcer diagnosis [ 20 ]; the actual preva-
lence rate, though, was not calculated in this analysis. More accurate data is avail-
able from some of the large surveys that have been performed using standard data 
collection protocols. In the previously described International Pressure Ulcer 
Prevalence survey, prevalence rates in 2009 on various acute care medical and surgi-
cal units were in the 8–14 % range with the facility acquired rate in the range of 
3–5 % [ 17 ]. Another large study that has collected data over several years at multiple 
sites reported a prevalence rate of 16.0 % among nearly 32,000 patients in 2004 
[ 21 ]. The incidence rate in this study was described as 7 %. Results had shown little 
change compared to preceding years, again illustrating the tremendous opportunities 
for improvement.  
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    Nursing Homes 

 Pressure ulcers are also very common among nursing home residents. An early 
study using a forerunner of the Minimum Data Set examined nearly 20,000 resi-
dents of 51 nursing homes and found that 11.3 % possessed a stage 2 or deeper 
pressure ulcer on admission and among those ulcer-free residents remaining in the 
nursing home for 1 year, 13.2 % developed a new pressure ulcer [ 22 ]. The NPUAP 
review by Pieper identifi ed 34 distinct studies published between 2000 and 2011 of 
which 20 were from the USA [ 23 ]. Further complicating an analysis of this litera-
ture is the fact that prevalence studies have looked at pressure ulcers on admission 
to the nursing home, at some point during the stay, or when nursing home residents 
are admitted for an acute hospital stay. Each of these approaches conveys different 
information. Prevalence rates in most studies have been in the 8–12 % range, 
although both higher and lower rates have been noted depending on the methodol-
ogy employed. Incidence rates have varied so much that it is diffi cult to make any 
fi rm conclusions. It will be interesting to determine whether the enhanced pressure 
ulcer data collected as part of the new Minimum Data Set Version 3.0 will allow for 
better assessments of pressure ulcer rates.   

    Conclusions 

 Clinicians will encounter data on pressure ulcer rates in a variety of settings. There 
rates may be calculated from different data sources and there are many options in 
subsequently presenting these pressure ulcer rates. It is very clear that there is no 
preferred approach to calculating pressure ulcer rates that should be used in every 
situation. Rather the selected approach will depend on many factors. The wound 
care specialist should understand the strengths and limitations of whichever 
approach is selected.     
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