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SUMMARY

Background: The incidence of decubitus ulcers is an established quality indi-
cator for external quality assurance in the inpatient setting. Epidemiologic
analyses of the frequency of, and risk factors for, decubitus ulcers in routine
care are lacking.

Method: We analyzed routine decubitus-ulcer documentation data relating to all
inpatients of the University Hospital of Dresden, Germany, from 2007 to 2011

(n = 246 162 patients). The prevalence and incidence of decubitus ulcers and
demographic and illness-related risk factors for them were determined with
the use of descriptive techniques and logistic regression models. The effort-to-
benefit ratio of documenting decubitus ulcers in various care scenarios was
calculated in terms of the number of additional patients to be documented for
each patient with incident decubitus ulcer.

Results: The prevalence of decubitus ulcers was 1.21%, and their incidence
during inpatient treatment was 0.78%, with significant differences across clini-
cal care units (range of ward-specific incidences: 0.0% to 12.7%). Predictors
for the development of a new decubitus ulcer during a hospital stay included
higher age (odds ratio [OR] 1.03 per year, 95% confidence interval [CI]
1.02-1.03), longer hospital stay (OR 1.03 per day, 95% Cl 1.031-1.033), treat-
ment in an intensive care unit (OR 2.88, 95% Cl 2.58-3.22), and transfer to the
hospital from a residential nursing-care facility (OR 6.05, 95% Cl 5.13-7.11).
The patient’s sex and the severity of disease were not correlated with the
incidence of decubitus ulcers. The effort-to-benefit ratio could be improved if
wards with a low incidence of decubitus ulcers (<0.5%) either entirely discon-
tinued the current hospital-wide procedure for documenting decubitus ulcers
(with one new ulcer for every 645 patients) or continued it only for patients
aged 65 or older (with one new ulcer for every 902 patients).

Conclusion: There are major differences between clinical care units in the risk
of decubitus ulcers. Epidemiological analysis of routine quality management
data is useful to assess the benefit of measures taken in medical care. Con-
tinuing evaluation is essential.
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creening for decubitus ulcers is an important

medical issue that has a wider impact than just
inpatient care. Decubitus screening typically incorpo-
rates preventative measures. In order to assure high
quality patient care in German hospitals, there are
guidelines available on how to deal with decubitus
ulcers, such as the Expertenstandard Dekubitusprophy-
laxe (1).

The European Pressure Ulcer Advisory Panel
(EPUAP) defines decubitus or pressure ulcer as a
,localized injury to the skin and/or underlying tissue
usually over a bony prominence, as a result of pressure,
or pressure in combination with shear.” (2, 3). Decubi-
tus ulcers are divided into four stages; the spectrum
ranges from stage 1 (non-blanchable erythema) to stage
4 (full-thickness tissue loss) (4). Intrinsic risk factors
for decubitus ulcers include age, weight, inactivity, and
malnutrition. Extrinsic risk factors include rubbing and
shearing forces, moisture, positioning and treatment
with some medications (for example, analgesics,
sedatives, or sleeping pills) (4).

The recognition and subsequent treatment of a
decubitus ulcer in a clinical setting is a meaningful
indicator of quality of care (5).

Despite its great clinical and health-policy impor-
tance, there is a lack of recent epidemiological data on
the frequency, severity and risk factors for decubitus
ulcers in inpatients. In order to effectively institute
evidence-based health care management, the methods
for quality management must also adhere to scientific
standards. Only when valid data are available can one
evaluate and then implement cost-benefit decisions
both for patients and service providers (6). In order to
address the relevant unanswered questions regarding
quality assurance in inpatient care, we analyzed the
routine data covering five years of decubitus screening
and prophylaxis in a tertiary hospital.

Methods

Type of study and database

The database included all patients admitted to and
discharged from the University Hospital of Dresden,
Germany, between 2007 and 2011 (n= 251 928).
Patients who were admitted before 1 January 2007 or
discharged after 31 December 2011 (n=5766) were
excluded so that a total of 246 162 cases were analyzed.
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Prevalence of decubitus ulcers at admission, course during hospitalization and incidence of new decubitus ulcers
(University Hospital of Dresden; 2007 through 2011; n= 246 162)

Decubitus prevalence n = 544; n = 550; n=618; n=634; n =625; n=2971;
(n; %) 1.20% 1.13% 1.23% 1.24% 1.23% 1.21%
- healed n =236; n=199; n=223; n = 216; n=215; n =1089;
(n; %) 43.4% 36.2% 36.1% 34.1% 34.4% 36.6%
— improved n = 285; n=257; n=244; n = 263; n=229; n=1278;
(n; %) 52.4% 46.7% 39.5% 41.5% 36.6% 43.1%
- worsened n=62; n =55; n=71; n="74; n =65; n=327;
(n; %) 11.4% 10% 11.5% 1.7% 10.4% 1%
Decubitus incidence n = 364; n =416; n=401; n=391; n=342; n=1914
(n; %) 0.80% 0.86% 0.80% 0.76% 0.67% 0.78%

During the entire study period, all inpatients in all
clinical care units underwent decubitus screening. The
evaluation points were admission, change in general
condition (subjective opinion of treating physician),
seven days after last evaluation, and at discharge.
Specially trained nursing personnel performed the de-
cubitus prophylaxis examination including evaluation
of the entire skin surface and documentation of
pre-existing or new decubitus ulcers. If the nursing per-
sonnel identified a decubitus ulcer, this was confirmed
by the treating physician or a consultant and coded
either as a primary diagnosis or a (care-relevant) sec-
ondary diagnosis (7). In addition, the stage (stage 1-4)
and location of the decubitus ulcer were noted.

The primary study outcome was de novo decubitus
ulcer developed during hospitalization. In addition, de-
cubitus ulcers already present at the time of admission
were analyzed. Both new and pre-existing ulcers were
stratified according to patient-related factors (age, sex,
patient clinical complexity level [PCCL], care of pa-
tient before admission, duration of stay, type of ward
(medical, surgical, mixed, psychiatric, palliative) and
level of care (intensive care unit versus normal care
unit).

The Braden scale (8) was used for each patient in
each assessment to estimate the risk of a patient devel-
oping a new decubitus ulcer. The Braden scale is a
validated instrument for estimating decubitus risk using
Six parameters:
sensory perception
moisture
activity
mobility
nutrition
friction and shear (9-11).

Each item is assigned one to four points (in one case,
three); their sum is the total score, ranging between 6
and 23 points; a higher Braden score indicates a lower
decubitus risk. The wusual cut-off for increased
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decubitus risk is 19 points (12, 13). An experienced
evaluator can determine the Braden score in one to
three minutes, as shown by random measurements. The
documentation of the Braden score was accomplished
in our patients with a special program in the hospital in-
formation system (ORBIS). In addition to the Braden
score, other potentially relevant data regarding decubi-
tus risk were also recorded; these included demo-
graphic characteristics (age and sex), type of care prior
to admission, duration of stay, and PCCL.

Statistical analysis

The incidence of new and prevalence of pre-existing
decubitus ulcers were first analyzed on an annual basis.
Since there was no trend towards an increase or de-
crease in frequency over the study period, all further
analyses were based on data covering the entire period
from 2007 through 2011. In addition to the decubitus
ulcer incidence during hospitalization (primary out-
come) and prevalence on admission, the clinical course
of the ulcer during the hospital stay was also consid-
ered.

Explorative univariate logistic regression models
were employed to identify the determinants of new de-
cubitus ulcers during hospitalization while considering
both patient characteristics and the characteristics of
the hospitalization. For the cost-benefit analysis, the 30
different specialty services and wards were categorited
based on their incidence rates for decubitus ulcers into
low (<0.5%), medium (0.5-2.0%) and high (>2.0%)
risk sites. The risk factors were analyzed using odds
ratios and 95% confidence intervals.

To assess the cost-benefit relation for decubitus
screening in different care scenarios, the number
of additional patients screened per patient with
incident decubitus ulcer was calculated. In this
approach we distinguished between scenarios which
incorporated the Braden score or did not employ it. The
scenarios without Braden score were based upon
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socio-demographic factors such as the patient’s age, the
admitting service, or a combination of both. Scenarios
employing the Braden score varied only in the cut-off
point for an increased decubitus risk. The scenarios
were developed considering both the risk factors
identified for new decubitus ulcers and the practical
implementation of decubitus screening in daily care.

Results

The prevalence of decubitus ulcers during the entire
S-year period was 1.21% (n=2971). A total of 1914
patients developed a new decubitus ulcer during their
hospitalization (incidence 0.78%), but with clear differ-
ences Dbetween different specialties (incidence
0.0%—-12.7%). In 43.1% (n = 1278) of the patients, the
decubitus ulcer improved during the hospitalization. In
11% (n=327), the ulcer’s stage was higher at
discharge. In 36.6% (n = 1089) of patients with decubi-
tus at admission, no decubitus ulcer was present at
discharge (Table 1).

Low-grade (stage 1 and 2) ulcers were more com-
mon than high-grade (stage 3 and 4) ulcers both among
pre-existing ulcers and new ones that developed in the
hospital. The following stages for new decubitus ulcers
were documented in the discharge notes (eZable 1):

® Stage 1 decubitus ulcer—784 of 1914 new cases

(41%)

® Stage 2 decubitus ulcer—915 cases (48%)

® Stage 3 decubitus ulcer—157 cases (8%)

® Stage 4 decubitus ulcer— 58 cases (3%).

The most common site for both pre-existing and new
ulcers were the heel (22%; 21.7%), ischial tuberosity
(21.6%; 19.7%), and sacrum (18.5%; 19.5%) (Figure
1). The frequency of both pre-existing and new ulcers
rose with increasing patient age and duration of stay.
Patients who were transferred from a nursing home or
another hospital had a much higher prevalence of de-
cubitus ulcers at admission (almost 20%; 10%) than did
those who were admitted from home (prevalence
0.52%). There was no difference between the sexes
(Figure 2). The relationship between prevalence or
incidence and patient age is shown for each type of care
unit in an online supplement (eFigure 1-3).

Factors which were associated with an increased risk
for developing a new decubitus ulcer during hospitali-
zation included age (odds ratio [OR]: 1.03; 95% confi-
dence interval [95% CI]: 1.02-1.03 per year, Braden
score (OR: 1.19; 95% CI: 1.18-1.21 per reduction of
one point), duration of stay (OR: 1.03; 95% CI:
1.031-1.033 per day), and treatment in intensive care
unit (ICU) (OR: 2.88; 95% CI: 2.58-3.22), as well as
transfer from a nursing home (OR: 6.05; 95% CI:
5.13-7.11) or another hospital (OR: 4.58; 95% CI:
3.90-5.39) as compared to admission from home. The
incidence was 2.24% in the age group 80-89 years and
6.25% 1in those 90 years of age or older. Sex and disease
severity (PCCL) were not associated with an increased
decubitus risk (eTables 2 and 3).

There were considerable differences between the
medical and surgical units with the incidence of
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decubitus ulcers ranging from 0.01% to 5.45% on
medical wards and 0.34% to 10.94% on surgical wards.
The incidence was low on the psychiatry and psycho-
somatic medicine wards (0.0%—-0.24%), while 5.69%
of the patients on the palliative care ward developed
ulcers. There was also a clear difference between nor-
mal care units (NCU) and intensive care units (ICU).
The NCUs had an incidence of 0.60% while that of the
ICUs was 4.78% (0.49—12.7%) (Table 2)
Because of the marked heterogeneity in the risk of
developing a decubitus ulcer between the medical and
surgical specialties, the wards were stratified into three
types of risk:
® [ow risk of decubitus ulcer (<0.5%): This group
included all psychiatric units, 7 of 16 medical
units and 2 of the 9 surgical units. The average
Braden score was 22.03 points with a standard
deviation of 2.28.

® Medium risk of decubitus ulcer (0.5%-2%): In-
cluded here were 6 of the 16 medical units, 4 of
the 9 surgical units and 2 of the 7 ICUs. The aver-
age Braden score was 21.11 points with a standard
deviation of 3.35.

® High risk of decubitus ulcer (>2 %): Included here
were 3 of the 16 medical units and three of the
nine surgical units, as well as five of the seven
ICUs and the palliative medicine unit. The
average Braden score was 18.46 points with a
standard deviation of 4.72.

Analysis of the cost-benefit relationship

If one employs the scenario of ,,screening only in units
with high or medium risk,” around 88% of patients
with new decubitus ulcers would be included in the
screening program, while the incidence of ulcers in the
patients not affected by this quality management
measure would be 0.16%. This corresponds to screen-
ing another 645 patients to identify one decubitus ulcer.
In this scenario, 142483 of the 246 162 patients
(57.9%) would not have undergone decubitus screen-
ing.

An alternative strategy to optimize the cost—benefit
relationship is the scenario ,,screening all patients in
units with high or medium risk and all patients 65 years
of age or older in low-risk units.“ With this approach
96 489 patients (39.2%) would not be screened for de-
cubitus ulcers. An additional 902 patients would then
have to be screened to detect one decubitus ulcer. The
incidence in the unscreened patients would be 0.11%.
In comparison to these two scenarios, more complex
schemes employing the Braden score show no advan-
tages (Table 3).

Discussion

In addition to the patient’s age, duration of stay and
type of hospital ward, the patient’s prior medical or
nursing care also plays an important role. Patients
transferred from a nursing home or another hospital had
a 6-fold or 4-fold, respectively, increased decubitus
risk, as compared to patients admitted from home.
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clinical care units. Despite an increasing number of ad-

Decubitus ulcer incidence in clinical care units missions, constant average age and number of nursing
personnel, there was no change in the incidence of de-
(range of units providing same type of care) cubitus ulcers during the observation period.

Medical 1.42% (0.01-5.51%) The absolute prevalence and incidence in our cohort

X . . is comparable to that of Stausberg who found an

Surgical 2.76% (0.34-10.95%) incidence of 0.7% to 2.7% but did not differentiate be-
Medical/surgical 0.21% (0.13-0.30%) tween different types of care units (14).

Psychiatric 0.08% (0.0-0.24%) Since January 2013, decubitus ulcers can be coded

Paliative* 5.69% as “present on admission,” allowing the distinction

: : between pre-existing ulcers and those acquired during

Intensive care unit (ICU) 4.78% (049-12.7%) hospitalization. We made the same distinction in our

Normal care unit (NCU) 0.60% (0.0-2.03%) analyses. Our study shows the importance of distin-

guishing between pre-existing and hospital-acquired

o range; only one unit decubitus ulcers in accessing quality of care. When in-

terpreting the quality indicator ,,incidence of decubitus
ulcers,” we feel that the patient’s age, duration of stay,
type of hospital ward, and care prior to admission all
must be considered.

Our model scenarios for decubitus ulcer screening
and documentation provide a basis for the further
development of this quality management parameter in
an evidence-based fashion. When decubitus screening
is limited to the groups most likely to benefit, nursing
time is freed up for other aspects of patient care. The
decision to institute one of the models we have
suggested to reduce decubitus screening to patients or
care units with a high risk is not a simple management
decision; it also raises medicopolitical and ethical
issues. Points to be carefully considered are the number
of patients needed to be screened to identify one

Scenarios for decubitus screening
Decubitus |No decubitus % of % of Incidence of | Incidence of | Number of patients to
(withand | (withand | recognized | healthy decubitus decubitus be additionally
without without decubitus | individuals | ulcers among | ulcers among | screened per patient
screening) | screening) ulcers |notscreened| screened | non-screened | with new decubitus
ulcer

Screening in units with high and medium 1693 101 986 88,45% 58.24% 1.63% 0.16% 645

risk, no screening in units with low risk 221 142 262

Screening in units with high and medium 1807 147 866 94.41% 39.46% 1.21% 0.11% 902

risk, screening of patients = 65 years of 107 96 382

age in units with low risk

Screening in units with high risk, no 1002 31733 52.35% 87.01% 3.06% 0.43% 234

screening in units with medium or low risk 912 212515

Screening in units with high risk and 1632 108 230 85.27% 55.69% 1.49% 0.21% 483

patients = 65 years of age in units with 282 136 018

medium or low risk

Screening only of patients = 65 years of 1331 91823 69.54% 62.41% 1.43% 0.38% 262

age, regardless of risk level of unit 583 152 425

Screening in units with high risk and in all 1421 50 497 74.24% 79.33% 2.74% 0.73% 137

patients with Braden score <17 493 193 751

Screening in units with high risk and in all 1351 46 970 70.59% 80.77% 2.80% 0.28% 351

patients with Braden score <16 563 197 278
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additional decubitus ulcer, the costs of the screening,
and the number of patients with decubitus ulcers who
had been screened.

In any event, any reduction in decubitus screening
measures—if such a move is even considered—should
be evidence based and prospectively evaluated.

The German recommendation “Expertenstandard
Dekubitusprophylaxe” makes no official recommen-
dations on what tools should be used to determine de-
cubitus risk (8). Using the Braden score to decide
which patients should be screened produced no
advantages in our exploratory analyses of alternative
scenarios. In our opinion, at this time the use of a tool
to assess individual patient risk, such as the Braden
score, seems relatively unhelpful because it does not
lead to any direct changes in the type or level of care of
the patient.

Strengths and weaknesses of the study

This study covers every patient admitted to our hospital
from 2007 through 2011. The completeness of the data
and the large number of patients are strengths of our
study. We used the Braden score, a validated method
for assessing risk of decubitus ulcer, which was deter-
mined prospectively by trained personnel (9-11).
Routine data from quality management projects have
not been extensively investigated to determine their
validity. There have been no internal random samples
taken to check the data. Furthermore, no external evalu-
ation of the validity and reliability of the data was
carried out.

The University Hospital of Dresden is a large tertiary
care center. This study includes all the many clinical
care areas. We are confident that our results are
generalizable to other tertiary care centers in Germany.
It is possible that some results are not applicable to
more specialized hospitals. This is most likely to be the
case when considering the scenarios to assess
cost-benefit relationships. The identified risk factors
for the development of new decubitus ulcers in inpa-
tients such as age, duration of stay and the type of care
prior to admission seem generally applicable.

We were unable to evaluate the individual items in
the Braden scale or to compare the prophylactic
measures with the final therapeutic outcome. It is cer-
tainly possible that the use of such measures in patients
without a pre-existing decubitus ulcer reduced the
incidence of new ulcers.

Topics for future research

After changing the standards for decubitus screening
and prophylaxis, an accompanying and continuous
evaluation is needed. If patients at low risk are not
screened, they may not receive prophylaxis. One must
determine whether this lack of prophylaxis influences
the incidence of decubitus ulcers. The evidence for the
relationship between various risk factors and the
development of decubitus ulcers is limited. Additional
possibly relevant risk factors, which we did not con-
sider, include the nutritional status of the patient and

Deutsches Arzteblatt International | Disch Arztebl Int 2013; 110(33-34): 550-6

other factors which could be grouped as “activities of
daily living.*
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eTABLE 1

Stage of decubitus ulcer in all patients at admission and discharge
Stage of decubitus ulcer at discharge
0 1 2 3 4 Total
0 241381 783 916 157 58 243295
Stage of 1 608 428 159 41 21 1257
decubitus ulcer | 2 279 114 507 7 16 993
atadmission 72 28 9 255 12 460
4 30 6 16 33 72 157
Total 242 370 1359 1691 563 179 246 162

eTABLE 2

Results of logistic regression analysis of risk factors for decubitus ulcers

Risk factors for decubitus ulcers Odds Ratio
(95% Confidence
Interval)

Age (per year) 1.03 (1.02-1.03)
Age group (Reference; patients <19 years)
19-39 years 1.03 (0.76-1.42)
40-64 years 3.04 (2.38-3.87)
> 65 years 7.44 (5.92-9.36)
Sex (Reference: female) 1.01 (0.91-1.09)
Braden score (per point lower score) 1.19 (1.18-1.21)

Care of patient prior to admission
(Reference: admitted from home)
Nursing home
Hospital
Other

6.03 (5.12-7.11)
4,58 (3.90-5.39)
2.65 (2.16-3.25)

Severity of disease (PCCL)

0.99 (0.97-1.002)

Duration of stay (per day)

1.03 (1.031-1.033)

Duration of stay, grouped (Reference: 1-4 days)
5-8days
9-16 days
17 - 25 days
> 26 days

4.23 (3.41-5.24)
11.94 (9.88-14.42)

20.22 (16.52-24.74)
35.83 (20.56-43.42)

Intensive care unit (Reference: normal ward)

2.88 (2.58-3.22)

Clinical care unit

(Reference: unit with a decubitus ulcer incidence <0.5%)
Unit with decubitus ulcer incidence 0.5-2%
Unit with decubitus ulcer incidence >2%

6.33 (5.44-7.36)

20.32 (17.56-23.52)

PCCL, patient clinical complexity level
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eTABLE 3 | ePGuRET |

Prevalence, incidence and risk (odds ratio) of decubitus ulcer

in 10-year age groups i’:l]ugi]ftf):rreg{ gggeg"rfups Dec%%iéuiigaeg:clgn(coz)
- Decubitus ulcer | Decubitus ulcer 0dds ratio (95% 50000 6.50
prevalence (in %) | incidence (in %) | confidence interval) 45000 5.85
0-9 years 0.18 0.15 Reference 40000 520
10-19 years 0.31 0.27 1.82 (1.17-2.83) 35000 — 455
20-29 years 0.33 0.22 1.43 (0.93-2.18) 30000 — 3.90
30-39 years 0.28 0.19 1.27 (0.82-1.99) 25000 — 3.25
40-49 years 0.62 045 3.01(2.11-4.3) 20000 — 2.60
50-59 years 0.87 0.63 4.2 (3.01-5.87) 15000 | 1.95
60-69 years 1.15 0.77 5.12 (3.71-7.06) 10000 — 1.30
70-79 years 1.80 1.23 8.27 (6.04-11.32) 5000 — — 065
80-89 years 4.04 224 15.16 (11.04-10.81) 0 s 1939 ao-6a  sp5 0
over 89 years 11.92 6.25 31.26 (22.03-44.35) Age (years)

Il Number of patients Il Prevalence [ Incidence

Prevalence (n = 551) and incidence (n = 221) of decubitus ulcers in
different age groups in clinical units with low decubitus risk (<0.5%)
(n =142 483)

Number of patients Decubitus prevalence Number of patients Decubitus prevalence
in different age groups and incidence (%) in different age groups and incidence (%)
35000 18000 6.48
30000 5.58 16 000 575
14000 — 5.04

25000 4.65
12000 — 4.32
20000 372 10000 - 3.60
15000 — 2.79 8000 — 2.88
10000 — 1.86 6000 - 216
4000 — 1.44
5000 — 0.93 2000 072
0 — 0.00 0 0.00

<18 19-39 40-64 265 <18 19-39 40-64 265
Age (years) Age (years)

I Number of patients [l Prevalence [ Incidence I Number of patients M Prevalence [ Incidence
Prevalence (n = 1187) and incidence (n = 691) of decubitus ulcers Prevalence (n = 1233) and incidence (n = 1002) of decubitus ulcers
in different age groups in clinical units with medium decubitus risk in different age groups in clinical units with high decubitus risk
(0.5-2%) (n = 70 944) (>2%) (n = 32 735)
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