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ABSTRACT. Background: Pressure ulcers (PU) and malnu-
trition exist in elderly hospitalized patients as a significant
and costly problem. The aim of the study was to compare
different screening tools to assess nutrition status and to
verify them for usage in clinical routine. Methods: Nutrition
status (body mass index [BMI], Mini Nutritional Assessment
[MNA], weight loss) was determined in 484 (326 female/158
male) multimorbid elderly patients with mean age of 79.6 +
7.6 (80.9 = 7.4 female/76.9 *+ 7.4 male) years. Bioelectrical
impedance analysis (BIA; Nutrigard 2000-M) was used for
evaluation of body composition. Activities of daily living
(ADL) were measured with the Barthel Index. PUs were
divided into stages I-IV (European Pressure Ulcer Advisory
Panel [EPUAP]) and were assessed by the Norton scale.
Results: The prevalence of PU was 16.7%, with a median
Norton scale of 20 (range, 17-24). According to MNA, 39.5%
of the PU patients were malnourished, and 2.5% were well

nourished. By contrast, 16.6% of the non-PU patients were
malnourished, and 23.6% were well nourished. BMI
decreased significantly in PU patients (p < .008). BIA
resulted in no significant resistance and reactance but in a
significant reduction of phase angle in PU. According to a
significantly reduced body cell mass and lean body mass in
PU patients, the ADL decreased in these patients, too. Fur-
thermore, we analyzed a significant effect of age, ADL, MNA,
BMI, phase angle, and body cell mass on the Norton scale.
Conclusions: The MNA as a screening and assessment tool is
easy to use to determine the nutrition status in multimorbid
geriatric patients with PU. Further studies are needed to
show an improved outcome of PU healing if evaluation of
nutrition status is part of routine clinical practice in multi-
morbid elderly risk patients within the first day after admis-
sion. (Journal of Parenteral and Enteral Nutrition 31:288-294,
2007)

A few years ago, Takeda et al' investigated the
effects of nutrition deficiency on the development of
pressure ulcer (PU). They compared well-nourished
and malnourished rabbits and produced skin lesions
with a compressive force for 4 hours. Both malnour-
ished and well-nourished rabbits developed PU. But
the degree of ischemic skin destruction in malnour-
ished animals was higher than in well-nourished ani-
mals. The healing process of PU was strongly sup-
pressed in the malnourished animals.

It is already known that a suboptimal dietary intake
has a negative effect on wound healing.? Protein-en-
ergy malnutrition, in association with a decrease in
total body protein, and micronutrient deficiencies are
important implications of an impaired nutrition sta-
tus.?® These alterations have a negative effect on
wound healing, wound strength, synthesis of collagen,
loss of skin elasticity, immune bodies, general cellular
turnover, and an inability to fight infection.?? The risk
for PU increases with the combination of immobility,
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loss of lean body mass, and the impairment of immune
system.* Casimiro et al® observed a significant associ-
ation between PU and levels of serum albumin, weight
loss, and reduced body mass index (BMI). Adequate
nutrition and monitoring nutrition status play an
important role in the prevention of malnutrition, as
well as in the treatment of PU.

Many clinical trials on malnutrition and PU are
available, and all of them show an increase of PU with
the presence of malnutrition or a decreased intake of
proteins and energy.®® In 1943, Mulholland et al'®
described the association between protein malnutrition
and PU. Since then, numerous clinical trials confirmed
these data,*'™!? but a causal relationship between
malnutrition and PU has not been established.

PU guidelines for diagnosis and treatment of PU
postulate nutrition screening and assessment at hos-
pital admission. But the research into the association
between PU and nutrition status has been complicated
by (1) the lack of consensus about the definition of
malnutrition, (2) the lack of a gold standard for a
specific screening or assessment tool, and (3) insuffi-
cient knowledge of whether malnutrition is the cause
or the consequence of PU. In addition, the differentia-
tion of malnutrition from underlying diseases is often
impossible. Especially in geriatric patients with multi-
morbidity, malnutrition is a frequent consequence of
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diseases. Therefore, it is difficult to find an efficient
screening tool to identify an impaired nutrition status
in multimorbid geriatric patients at hospital admis-
sion. The aim of the study was to identify the most
efficient screening tool to determine the nutrition sta-
tus with a noninvasive parameter or instrument in
patients with PU. We must verify the applicability of
these tools for clinical routine at hospital admission in
geriatric multimorbid patients with PU in order to
prevent malnutrition and improve nutrition status.

MATERIALS AND METHODS
Patients

Over an 8-month period in 2005, 484 (326
female/158 male) multimorbid geriatric patients in
acute medical conditions without cognitive impair-
ment were recruited 48 hours after hospital admis-
sion. Acute medical condition was defined as a con-
dition of rapid onset, severe symptoms, and brief
duration. It also included conditions resulting from
chronic illnesses that can be cured or substantially
cured. Multimorbidity was defined as the co-occur-
rence of multiple diseases within 1 person.

Participants had to give their written informed con-
sent. According to the International Classification of
Diseases and Related Health Problems (ICD),'?
patients with severe cognitive impairment or depres-
sion (ie, vascular dementia, Alzheimer’s disease,
severe depression), nonaddressable patients, and
patients with a lack of consent were excluded. Hyper-
hydration, cardiac pacemaker, amputation, or chronic
renal failure were considered further exclusion criteria
for the bioelectrical impedance analysis (BIA).

The recruitment center was the “Evangelisches
Geriatriezentrum Berlin,” Germany, an acute geriatric
institution with 132 stationary beds. The study was
approved by the ethics committee of the Charité-Uni-
versitaetsmedizin Berlin, Germany, with informed
consent of every patient.

Methods

PU is an area of localized damage to the skin and
underlying tissue caused by pressure, shear, friction,
or a combination of these. According to EPUAP 4-grade
classification (2005), PU was divided into grades I-IV:
e Grade I: Nonblanchable erythema of intact skin; dis-

coloration of the skin, warmth, edema, induration, or

hardness may also be used as indicators, particularly
in individuals with darker skin.

e Grade II: Partial-thickness skin loss involving epi-
dermis, dermis, or both; the ulcer is superficial and
presents clinically as an abrasion or blister.

e Grade III: Full-thickness skin loss involving damage
to or necrosis of subcutaneous tissue that may extend
down to but not through underlying fascia.

e Grade IV: Extensive destruction, tissue necrosis, or
damage to muscle, bone, or supporting structures,
with or without full-thickness skin loss.

The Norton scale is one of the first risk assessment
scales for PU prevention.'*5 It consists of 5 categories:
mental status, incontinence, mobility, activity, and

NUTRITION STATUS AND PRESSURE ULCER

289

physical condition, and each subscale is rated from 1 to
4, indicating a very bad or a very good situation. The
score ranges from 9 to 32 points (24—25 points indicate
low risk, 19-23 points indicate moderate risk, 14-18
points indicate high risk, 9-13 indicate very high risk).
Due to the relative ease of use, the Norton scale is
widely used.’®!” In our study, the Norton scale was
determined 48 hours after hospital admission.

Nutrition status was assessed by a trained investi-
gator according to Mini Nutritional Assessment
(MNA), anthropometric measurement, and analysis of
body composition results 48 hours after hospital admis-
sion. Body weight was measured in light indoor cloth-
ing, without shoes, with a seat scale (Seca, Hamburg,
Germany) to the nearest 0.1 kg and height was mea-
sured with a stadiometer to the nearest 0.1 cm. The
height of bedridden patients was estimated with knee-
height measurement and the calculation by Chumlea
and Guo.'® It was measured in the supine position as
the distance between the knee and foot, when the leg
forms a 90° angle with the thigh. BMI was calculated
by weight and height (weight/height?). Patients were
divided into BMI categories: BMI <20 kg/m? indicates
malnourished; BMI 20-23.9 kg/m? indicates at risk of
malnutrition; and BMI 24-29.9 kg/m? indicates well-
nourished.*®

MNA

The MNA was developed by the study group
Guigoz et al?° for the assessment of nutrition status
in elderly people. The MNA covers 18 items dealing
with anthropometric assessment (BMI, calf circum-
ference, mid-upper-arm circumference), general
assessment (medication, acute disease, neuropsy-
chological problems, PU, independent living),
dietary assessment (number of meals, daily con-
sumption of protein-containing food, vegetables,
fruits, beverages) and self-assessment (consider-
ation of health status, self-view of nutrition status).
The nutrition status classification of the patients
was carried out according to the scored number of
points into categories of “well-nourished” (24-30
points, MNA-A), “moderately malnourished or at
risk of malnutrition” (17-23.5 points, MNA-B) or
“malnourished” (<17 points, MNA-C).

BIA

Body composition was assessed by BIA. An electrical
current of 50 kHz and 0.8 mA was produced by a
generator (Nutrigard 2000-M; Data Input, Frankfurt,
Germany). Four surface electrodes were placed on the
right wrist and ankle to measure whole-body resis-
tance (R) and reactance (Xc). The phase angle (PhA) is
defined as the relation between the 2 vector compo-
nents of impedance: R and Xc. Although PhA is not
completely understood, it might be considered as a
global marker of health and can be used as an indicator
of body cell mass (BCM). The patients were measured
in the morning after an overnight fast, in the supine
position with arms and legs abducted from the body.

Fat free mass (FFM) and total body water (TBW)
were calculated according to the formula by Kyle et al®!
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and Vaché et al??; BCM, according to the formula by
Lautz et al.?? Fat mass was evaluated from the differ-
ence between body weight and FFM. Percentiles of
PhA were determined according to Bosy-Westphal et
al?* and percentiles of FFM according to Kyle et al.?®

Barthel Index

The activities of daily living (ADL) were assessed by
Barthel Index (BI). The first version of BI was devel-
oped by Mahoney and Barthel?® to measure the
improvement of functional impairment during treat-
ment und rehabilitation. The main aim is to identify
the degree of independence from any help, physical or
verbal, however minor it may be and for whatever
reason. The following items were assessed: bowel sta-
tus, bladder status, grooming, toilet use, feeding,
transfer, mobility, dressing, stairs, and bathing. The
BI includes 10 categories about self-supply and mobil-
ity. The score ranges between 0 and 100 points.2”

Statistics

Statistical analyses were performed using SPSS for
Windows, version 12.0 (SPSS Inc, Chicago, IL). Results
were considered statistically different at p < .05, and
data were analyzed by mean = SD or median (Q1; Q3).

Differences in age were assessed using the Student’s
t-test and differences in length of stay; BI, number of
diagnoses, BMI, MNA, and BCM among PU or non-PU
were assessed using Mann-Whitney U test. One-way
ANOVA and Bonferroni multiple comparison tests
were used to identify differences of Norton scale
according to EPUAP 4-grade classifications and of
MNA-categories to body composition, length of stay,
BMI, age, and BI. One-way ANOVA was used to deter-
mine factors associated with PU. The dependent vari-
able was the Norton scale. Spearman correlation coef-
ficient was used for bivariate analysis. The x? test was
used to compare categorical parameters between

groups.

RESULTS
Patient Characteristics

The clinical and nutrition characteristics of the
study population are presented in Table I. We included
484 (326 female and 158 male) multimorbid geriatric
patients without cognitive impairment 48 hours after
hospital admission between January and August 2005.

Patients were aged 65 and older, without significant
age difference between patients with and without PU.
Admission diagnoses covered neurologic (31.2%),
orthopedic (16.8%) and oncologic diseases (6.4%). The
prevalence of diabetes mellitus did not differ signifi-
cantly between PU and non-PU patients. The clinical
picture was characterized by the significant presence of
16 (range 13-19) diseases in PU patients in compari-
son to patients without PU (13 [range 11-16]; p <
.001). PU patients (21 [range 15-29] days) had a sig-
nificantly longer length of stay in the hospital than
non-PU patients (18 [range 12-27] days, p < .001).
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FIGURE 1. Nutrition status according the Mini Nutritional Assess-
ment (MNA) correlates well with the Norton scale in patients with
pressure ulcer, with a correlation coefficient of r = 0.455 (p < .001).

PU

The prevalence of PU was 16.7%. According to the
EPUAP 4-grade classification, 23.5%* of the patients
showed grade I, 61.7%* grade II, 12.3%* grade III, and
9.9%* grade IV (¥ multiple description: 7 of the
patients exhibited >1 PU [analyses apply to n = 81];
therefore, the total amount is 107%). Two PUs have
been found in 7 of 81 patients (grade II + III: n = 3;
grade I + II. n = 2; grade I + IV: n = 1; II + not
specific: n = 1). The median score of the Norton scale
was 20 (17, 24) and characterized patients with a mod-
erate risk of PU. Patients with grade I PU showed a
median Norton scale of 24 (range 18—-25) points, grade
IT 21 (range 17-24) points, grade III 17 (range 15-22)
points, and PU patients with grade IV had a median
Norton scale of 16 (range 14-19) points. We did not
find significant differences of Norton scale between the
EPUAP 4-grade classifications. Age, length of stay,
number of diseases, the prevalence of diabetes melli-
tus, or BI did not differ between PU and non-PU
patients, and therefore we considered all PU patients
in 1 group. The significant effects of selected risk fac-
tors are presented in Table II.

Nutrition Status

According to the MNA, nutrition status of PU
patients was significantly reduced in comparison to
non-PU patients (p < .001). The fraction of well-nour-
ished PU patients was marginal. The fraction of mal-
nourished PU patients (39.5%) was more than twice
the fraction of non-PU patients with malnutrition
(16.6%; Table I). MNA score of malnourished patients
with PU (12.9 + 2.3) decreased significantly (p = .006)
compared with non-PU patients with malnutrition
(14.3 = 2.1). Malnourished PU patients (18 [range
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TABLE I
Patients’ characteristics
Pressure ulcer Nonpressure ulcer p
Number of patients 81 403 <.001
Gender, M/F 24/57 134/269 —
Age, y* 793 +74 79.7 = 7.7 NS
Length of stay, df 21 [15; 29] 18 [12; 27] .019
Barthel Index?®f 30 [10; 50] 50 [30; 65] <.001
Number of diagnosesT 16 [13; 19] 13 [11; 16] <.001
Diabetes mellitus, % 32.1 34.2 NS
BMI <20, % 42.9 15.2 —
BMI 20-23.9, % 26.5 38.3 —
BMI 24-29.9, % 30.6 46.5 —
MNA-A, % 2.5 23.6 —
MNA-B, % 58.0 59.8 —
MNA-C, % 39.5 16.6 —
Resistance, Qf 635 [536; 722] 597 [523; 688] NS
Reactance, QF 39 [30; 47] 39 [33; 47] NS
Phase angle, °f 3.4[2.7; 4.2] 3.8[3.2; 4.3] .014
Total body water, Lt 27.1[24.7; 30.3] 29.8 [25.4; 35.2] .020
Lean body mass, kgt 36.5 [33.7; 42] 40.4 [35.1; 48] .013
Fat mass, kgt 23 [15.6; 29] 23.3 [19.4; 29.8] NS
Body cell mass, kgt 14 [10.6; 17.5] 17.1[13.7; 21] <.001

BMI, body mass index; M, male; F, female; Mini Nutritional Assessment-A, well-nourished; Mini Nutritional Assessment-B, at risk of
malnutrition; Mini Nutritional Assessment-C, malnourished; NS, nonsignificant.

*Quantitative data are expressed as mean *= SD, with a significant difference at p < .05, using the unpaired Student’s ¢-test.
TQuantitative data are expressed as median [Q1; Q3], with a significant difference at p < .05, using the Mann-Whitney test.

16-20] points) showed a significantly reduced Norton
scale than PU patients at risk of malnutrition (22
[range 17-25] points; p = .022). There was a significant
correlation between MNA score and Norton scale (r =
0.455; p < .001; Figure 1).

PU patients showed a significantly reduced nutrition
status according to BMI (22.8 = 5.3 vs 24.8 = 5.2
kg/m?, p = .003). In total, 15.2% of non-PU patients
and 42.9% of PU patients showed a BMI <20 kg/m?
and were malnourished. The fraction of non-PU
patients with BMI 20-23.9 kg/m? was significantly
higher (38.3%) than the fraction of PU patients
(26.5%). The fraction of well-nourished patients with-
out PU (46.5%) with desirable BMI (24-29.9kg/m?)
was almost twice the fraction of PU patients (30.6%).
There were no BMI differences between PU and
non-PU patients according to MNA or Norton scale, but
there was a significant correlation between BMI and
Norton scale (r = 0.308; p = .026).

In the last 3 months, 43% of PU patients lost >3 kg
weight (28.6% non-PU). Only 19% of PU patients did
not lose weight in the last 3 months (32.1% non-PU
patients). But differences were not significant. Fur-

TABLE II
Effect of different parameters on the Norton scale

Indicator Norton scale (p value)*
Age .025
Length of stay .061
Barthel Index?® <.001
Number of diseases .059

Mini Nutritional Assessment!® <.001

Body mass index .009
Phase angle <.001
Body cell mass .023

*Effect of indicators on Norton scale analyzed with the 1-way anal-
ysis of variance.

thermore, there were no significant differences of
weight loss between patients with and without PU
when patients were divided into BMI groups.

Body Composition

According to MNA groups, nutrition status did not
influence body composition of patients with PU. Over-
all, no significant differences of R and Xc have been
found in patients with PU and without PU (Table I).
PhA of PU patients (3.4 [range 2.7-4.2]°) was 10%
lower in comparison to patients without PU (3.8 [range
3.2—4.3]°) and was significantly reduced (p = .014). In
total, 69.2% (71.8%) of PU patients and 56.2% (74.2%)
of non-PU patients showed a PhA less than the fifth
percentile. PhA did not differ between MNA categories.

FFM, BCM, and TBW decreased significantly in PU
patients. About 56% of PU patients (45.5% of non-PU
patients) showed an FFM <25 percentile. BCM was
reduced about 20% in PU patients. We have found a
significant correlation between the Norton scale and
BCM (r = 0.450; p = .045), as well as between the
Norton scale and PhA (r = 0.401; p = .009).

ADL

BI was significantly decreased in patients with PU,
especially in patients with PU at risk of malnutrition
or with malnutrition in comparison to well-nourished
patients with PU (p < .001). We found the highest
significant correlation between BI and MNA (r = 0.455;
p < .001), BI and PhA (r = 0.421; p = .004), BI and
BCM (r = 0.332; p = .026). There was no significant
relation between BI and BMI. Furthermore, the Nor-
ton scale decreased with impaired ADL (r = 0.827; p <
.001; Figure 2).
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FIGURE 2. The comparison of Norton scale and the activities of daily
living in patients with pressure ulcer showed a strong correlation,
with r = 0.827 (p < .001).

DISCUSSION

In this investigation, the prevalence of PU in multi-
morbid geriatric patients is 16.7% at hospital admis-
sion and is comparable with acute care hospitals (5%—
15%), rehabilitation centers (30%-50%), geriatric
institutions, and nursing homes (30%).28573% MNA,
BMI, weight loss, and analysis of body composition
appear to be noninvasive and easy-to-use nutrition
screening and assessment tools/parameters in multi-
morbid geriatric patients to identify malnutrition in
PU patients. In patients with PU, the prevalance of
malnutrition remains the same, whether measured by
MNA, BMI, or weight loss. However, measuring mal-
nutrition with PhA indicates that nearly twice as many
patients with PU are malnourished as compared with
measurements using MNA or BMI. The current inves-
tigation confirms the results from past clinical tri-
als®®11:35 that nutrition status of PU patients is sig-
nificantly reduced in comparison to non-PU patients.
But the most important question is which of the
screening and assessment tools can be recommended
for routine clinical practice?

Unintended weight loss >10% in the last 6 months is
associated with an adverse clinical course for the
patient.?® Weight loss is a parameter used to easily
identify patients at risk of severe malnutrition. Our
results show that body weight and weight loss alone
are not adequate variables to predict malnutrition in
PU patients: (1) patients without PU lost weight as
well as those with PU, (2) weight history is often
incomplete, (3) the determination of weight is difficult
due to bedridden patients, and (4) patients often did
not know if they lost weight or not.

The BMI is the most popular component of screen-
ing; it is simple and cost-efficient and identifies
changes in weight very quickly. Patients with PU
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had a significantly reduced BMI in comparison to
non-PU patients. This result has been observed by
Casimiro et al,’ but Cunha et al®” presented that
necropsied patients with PU and malnutrition had
an equally high BMI like patients without PU. Due
to abnormally dehydrated lean body mass and adi-
pose tissue in the elderly, the BMI overestimates
well-nourished patients and wunderestimates
patients with risk of malnutrition. Furthermore,
the reference range of BMI is apparently not appro-
priate for the elderly.

The PhA can be directly calculated from R and Xc
by BIA. Although PhA is not completely understood,
it might be considered as a global marker of health
and can be used as an indicator of BCM. New cog-
nitions recommend the use of PhA to identifX clin-
ically relevant malnutrition with PhA <10 per-
centile.®® According to this, >70% of all patients
showed a PhA below the 10" percentile,?® and PhA
was lower compared with healthy subjects aged
older than 69 years.?? PU patients showed a signif-
icantly reduced PhA compared with non-PU
patients. Changes in PhA can result from changes
in BCM and functional defects of the cellular mem-
brane.*® The cellular membrane integrity and
steadiness was impaired in PU patients and
resulted in a significantly reduced ADL.”*! Until
now, PhA results have been controversial,*®*3 and
further investigations in multimorbid geriatric
patients are needed to confirm PhA as a valid nutri-
tion screening parameter. In fact, BIA is a simple
and noninvasive method to assess body composition
at the bedside,** but validity and reliability remain
controversial.*®*% In most geriatric institutions, the
use of BIA is not applicable due to the lack of
investigators and equipment.

The variety of MNA items enables a global screening
and assessment of the nutrition status of geriatric
patients with and without PU. The 4 MNA subscores
enable a noninvasive overview of general, anthropo-
metric, dietary, and self-assessment and determine the
nutrition status well in PU patients. Two longitudinal
studies did not find a correlation between malnutrition
and PU.%*” Even though BMI, BCM, and PhA were
associated with PU, the MNA showed the strongest
correlation to PU in this population. The use of the
MNA can be accelerated with extensive training,
although the use of the MNA in patients with cognitive
impairment is difficult and time consuming.

In the National Pressure Ulcer Long-Term Care
Study, Horn et al*® reported a greater likelihood of
developing PU in association with initial severity of
illness, significant weight loss, history of recent weight
loss, or oral eating problems. The odds ratio of impor-
tant risk factors like immobility, ADL, or cerebrovas-
cular accident was higher than the odds ratio for nutri-
tion status.® Lindgren et al reported*® that mobility,
time of hospitalization, age, surgical treatment, and
weight were risk factors for PU development. But in
our multimorbid geriatric population, nutrition status
and ADL showed the highest risk factors of PU. Fur-
thermore, we found a strong correlation between an
impaired nutrition status and an impaired ADL. Con-
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sequences of immobility and bed rest can result in
changes of the gastrointestinal system, including
reduced appetite or constipation, which can lead to
malnutrition and PU.?%5! Anorexia and immobility
may increase mental apathy and muscle wasting.®

It is impossible to identify and measure all risk fac-
tors for PU in clinical routine. But the timely determi-
nation of nutrition status with MNA that includes risk
factors like mobility, food intake, loss of weight, and
appetite can identify patients with risk of developing
PU. And therefore, we recommend the MNA as an
easy-to-use, noninvasive, and efficient screening and
assessment tool to identify an impaired nutrition sta-
tus in elderly patients with a risk of PU.

After identification of nutrition-risk patients, nutri-
tion intervention must be initiated to improve nutri-
tion status and accelerate wound healing. The general
aim of nutrition intervention is to correct protein-en-
ergy malnutrition. In 2001, Thomas®? reviewed the
effect of nutrition intervention on PU healing. The
ability of nutrition support to reduce complications or
improve wound healing is controversial and a positive
outcome from nutrition intervention is difficult to
prove.?35* If normal feeding is not possible, oral pro-
tein-energy supplements could be considered. Until
now, the recommendation for supplementation of spe-
cific nutrients in PU prevention is unclear.’® In total, a
higher protein intake achieved with oral supplementa-
tion or enteral feeding may increase the rate of wound
healing but may not imgrove other physiologic param-
eters of nutrition.?9°6-°9

In addition to nutrition screening and assessment,
the PU prevention should also include limiting bed
rest, decreasing the effects of pressure, recognizing the
risk of PU, and preserving the integrity of the skin.??
Furthermore, the interaction between physician,
nurse, and dietitian, as well as the sensitivity for mal-
nutrition and PU with improvement of mobility and
nutrition status, could prevent PU or accelerate wound
healing.

The limitation of our study was that we only
included a small fraction of patients with cognitive
impairment; the implementation of the MNA in
these patients is difficult and often leads to incom-
plete results. Furthermore, all patients with PU
developed a PU before admission at our hospital.
We do not know if the determination of nutrition
status with MNA could prevent the development of
PU. Nevertheless, many clinical trials reported an
improvement of PU healing in association with an
improved nutrition status.®9°6-59

CONCLUSIONS

In conclusion, the relationship between nutrition
status and PU is complex.®* The aim of nutrition
screening is to identify patients at risk of malnutrition
or malnourished patients in time when nutrition inter-
vention could prevent further malnutrition.’* The
MNA as a screening and assessment tool is easy to use
in determining nutrition status in multimorbid geriat-
ric patients with PU at hospital admission. Further
studies are needed to show an improved outcome of PU
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healing when evaluation of nutrition status is part of
routine clinical practice in multimorbid elderly risk
patients within the first day after admission.
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