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Abstract

Background and aim

Malnutrition and pressure ulcer represent signifideealth problems for hospital inpatients, in
addition to having a considerable impact on local mational health care cost. Sufficient
nutritional status is crucial for proper wound Iegl and malnutrition is a prominent risk factor
for pressure ulcer development. Risk of malnutnittan be identified using standardized
screening tools, such as the Nutritional Risk Suree(NRS) 2002. The objective of this study
was to examine the prevalence of risk of malnatmitand pressure ulcer, and whether the NRS
2002 could predict risk of pressure ulcer for htapnpatients.

Methods

The data was collected as part of a larger crossesl study conducted at Lovisenberg
Diaconal Hospital in Oslo, Norway on 10 pre-selddereening days between September 2012
and May 2014. All adult inpatients18 years) admitted to medical or elective orthopedi
surgical wards on the screening days were askpdrtcipate. Patients admitted to Hospice or
an intensive care unit, with cognitive impairmentoable to read Norwegian were excluded.
Second year nursing bachelor students and war@suomnducted the NRS 2002 initial
screening and skin examinations for pressure uisgg European Pressure Ulcer Advisory
Panel classification (Stage I-1V). A registeredidal dietician conducted all NRS 2002 final

screenings
Results

Of the 1082 patients hospitalized on the 10 screpdays, 651 (77 %) had complete screening
data and skin examinations and were included iratiadysis. The sample included 52% women
and mean age was 62.9 years (SD 17.3). Based amtibeNRS 2002 screening, 52 % of the
sample was dossible riskof malnutrition. Final screening identified 34Abrisk for
malnutrition. Most (65 %) of the 339 patients idéat asPossible risky initial screening were

identifies asAt riskin the final screening.



The skin examinations indicated an 8 % prevalefiqgeassure ulcer (Stage I-1V)

Patients identified as beingRbssible riskoy the initial screening oAt riskby the final NRS
2002 screening, were more likely to have pressioer (OR=2.58, p=0.011 and 2.55, p=0.008
respectively) than patients at low nutritional redker controlling for sex, age, hospital
department, and BMI. Among the three initial sareg items, the strongest predictors of PU
werels BMI<20? (OR 2.73, p=0.006) anéite less past weeK®R=1.91, p=0.046)

Conclusion

This current study confirms that risk of malnutitiand pressure ulcers still are common in a
Norwegian hospital setting. In addition it suggehktssignificance of nutritional risk screening,
using the NRS 2002, in predicting the presencaedgure ulcer in the studied hospital
population. The prevalence of pressure ulcer wasi@nd risk of malnutrition higher than
expected prior to the study. The final screening @alightly stronger predictor of pressure ulcer
compared to the initial NRS 2002 screening. Howegien that the initial screening requires
less time from ward personnel, the initial scregneconsidered to be adequate for identifying
patients at risk of developing pressure ulcer. Thisld enable more efficient screening routines

to promote optimal implementation, execution artts&ctory patient safety results.
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1. Introduction

1.1 Malnutrition

1.1.1 Definition

Malnutrition is a complex condition, and the detiiom and diagnostic criteria for malnutrition

has been discussed internationally. The Americame8oof Parenteral and Enteral Nutrition
(A.S.P.E.N.) published in 2012 an approach for ersal standardized diagnostic characteristic
recognizing malnutrition (1). The consensus statgrdescribes malnutrition as simply any
nutritional imbalance, focusing on adult malnudritj covering malnourished and obese adults at

nutritional risk (1).

Malnutrition is defined by the European SocietyCtihical Nutrition and Metabolism (ESPEN)
(2) in their Consensus Statement of 2015 (2): “Maition due to starvation, disease or ageing
can be defined as a state resulting from lack tdkeoor intake of nutrition leading to altered
body composition (decreased fat free mass) and bellynass leading to diminished physical
and mental function and impaired clinical outcomasf disease”. The intention of the ESPEN
Consensus Statement is “to provide a consensud bas& minimum set of criteria for the
diagnosis of malnutrition to be applied independsrdlinical setting and etiology and to unify

international terminology” (2).

Both A.S.P.E.N. and ESPEN guidelines are basedudieejoint efforts to develop an etiology-
based approach for diagnosing adult malnutritignTBe approach defines adult malnutrition
“in the context of acute illness or injury, chroniiseases or conditions, and starvation-related
malnutrition”(1). In addition it might be useful toclude “frailty” as a fourth condition of

malnutrition.

1. Pure chronic starvation without inflammation (ergedical conditions like anorexia nervosa).
Malnutrition caused by starvation was brought terdton in the 1960'’s, due to famine

catastrophes in Africa (2). The two most commonditions are;



a. Kwashiorkor, energy deficiency causing majorglieloss due to depletion of fat

reserves (2).

b. Marasmus, protein deficiency causing hypoalbismigscites and peripheral
edema.(2).

Proper nutritional treatment will most likely bertagicial for both conditions.

Chronic diseases or conditions that impose sustaifeammation of a mild to moderate

degree (e.g. organ failure, pancreatic cancer,miag¢oid arthritis or sarcopenic obesity).

Proper nutritional treatment will most likely bertagicial.

Disease related malnutrition seen in hospitaldtenca combination of the two (1. and 2) (2).

3.

Acute disease or injury states with marked mfiaatory response (e.g. major infection,
burns, trauma or closed head injury). This canHaacterized as an acute response that
triggers a cascade of reactions leading to elevasithg energy expenditure, impaired
utilization of protein, and increased nitrogen etion (4). This clinical condition has

more recently been characterized as part of thditon of cachexia (5, 6).

Cachexia (Greek: bad condition) can be describéd auultifactorial syndrome
characterized by severe loss of body weight, fdtranscle mass in addition to increased
protein catabolism due to underlying disease(s)’Cinical conditions contributing to
the onset of cachexia are anorexia, metabolicaditers, increased muscle degeneration
and impaired macronutrient metabolism (carbohydgtgtein and lipid) together with

high levels of infection markers, as C-reactivet@iro(CRP) and loss of body weight (5).

Proper nutritional treatment alone is not suffitienreverse the sever condition (4).
Individualized nutritional care in combination wiphoper medical treatment will most

likely be beneficial.

Frailty is more often included when describing nodlition in elderly; a geriatric
syndrome resulting from age-related increasingifad in a number of physiological

processes. This includes normal age related chamgka homeostatic imbalance which



results in a reduced ability to manage metabot&sst The clinical condition does make
a person more vulnerable to disease and injuryKégd et al. developed an accepted
definition and a more readily identification of iftg based on physical issues including
unintentional weight loss, exhaustion, weaknessy gjait speed and low physical
activity. Three or more of these physical charasties must be present to support the
frailty diagnosis. In addition frailty includes assment of issues like cognitive status,

social support and environmental factors (7).

The terms malnutrition and undernutrition is usgeérchangeably in the literature. Malnutrition
describes both overnutrition and undernutritione BSPEN consensus chose to use malnutrition
when describing deficiencies of macro- and micrageats in addition to catabolism of protein
and energy stores caused by disease or ageing (B)s thesis the terms malnutrition and risk of

malnutrition will be used referring to deficiencies

1.1.2 Biological effects

Inadequate intake of food over time will have aateg impact on metabolic functions, body
composition, physical and psychosocial performati,together constitute a state of
malnutrition, according to Stratton (8, 9). Malntibn is a multifactorial and complex condition
with or without acute or chronic disease. Onlyw &t the processes will be described in this

chapter and they are to a varying degree presdmidpitalized patients.

Weight loss is the first visible sign of changinoply composition, caused by loss of fat and
muscle mass (8, 10). In states of starvation oii s@rvation, due to insufficient energy supply,
the body will reduce its physical and metabolig\aistin order to promote energy balance (8,
11, 12). This will lead to muscle weakness andudydion, impaired immune reactions, with
increased risk of infection, in addition to reducagbacity of vital organs; heart, lungs,
gastrointestinal tract and skin (8, 9, 13). Inattiwill weaken the skeletal muscles causing
reduced muscle mass and strength in addition tondoade protein synthesis (14). During
insufficient access of energy and nutrients theybwil try to protect the loss of protein mass as

long as possible in order to maintain vital bodydtions (9). However, prolonged semi



starvation or starvation will eventually lead tacdEased protein mass including those in vital
organs. The loss of protein mass will have multiggative impacts (8, 9, 11, 14) and will affect

organ functions like;
» decrease heart volume, reduced cardiac outputn@nelaised risk of heart failure

» decreased lung volume/capacity and respiratory lassength, reduced breathing

capacity and increasing the risk of chest infetion

» gastrointestinal mucosa atrophy increasing mucesagability, decreasing nutrient
absorption and allowing transit of undesired micgamisms, increasing the risk of

further nutrient deficiency and infection

* reduced skin thickness and skin capacity as bdotenigrating microorganisms

increasing the risk of infection and wounds

Metabolic stress and disease will additionally @ase protein turnover, muscle breakdown and

decreased muscle mass (11).

In the last two decades, adipose tissue has beenilged as an endogenous organ (15). The
adipose tissue operates as an essential storageiaiis nutrients and a sensor for nutrient
availability in the body, regulating a large numbé&body functions (15). Faced with insufficient
supply of energy and nutrients, especially carboditgd, adipose tissue will provide nutrients for
energy release through excreting hormones for peaselike the gluconeogenesis in liver (15).
With a reduced amount of adipose tissue the adtpscgnergy storing fat cells, will signal for a
reduced metabolic activity and favor low energysioning activity and downgrading the high
cost ones, including immune cell function and reseo(15). Adipose tissue will release the
peptide like pro-inflammatory hormone leptin. Leppiromotes inflammation by, for one,
activating pro-inflammatory cytokine production {1Bicrease cytokine activity is related to
increased thermogenesis and fever, in additiotetcated muscle catabolism and reduced
muscle protein synthesis (14). Interestingly, tihereéased cytokine activity is also described in

obese people (BMI>30) by accumulation of pro infltaatory immune cells in the abdominal



adipose tissue, making obese patients to the sarmetsusceptible to disease and disease

related malnutrition (15).

1.1.3 Nutritional risk screening

Nutritional risk screening is a rapid and efficiem¢thod for detecting patients at risk of
malnutrition with the intention to predict a prol@beneficial outcome of nutritional treatment
(16). Several screening tools are provided worldeybut there is no consensus on a “gold
standard” (17). ESPEN provides guidelines for tiotnal risk screening applicable to different
health care setting (18). The screening tools alidated (16, 18) and have been reported to be
sensitive for detecting patients at risk of malitiain who can benefit from nutritional support in

a hospital, nursing home or home care settingX862).

In line with the ESPEN Guidelines, The Norwegiameldtorate of Health published in 2009 the
«National Guidelines for Prevention and Treatmdrilalnutrition» (23). The national
guidelines recommend nutritional risk screenindwai24 hours for all patients admitted to a
health care facility, using validated screeningsobRS 2002 is recommended for hospital use,
Mini Nutritional Assessment (MNA) for elderly and nursing homes and Malnutrition
Universal Screening Tool (MUST) in a community seft(23). The recommended nutritional
screening tools include four basic questions: Adbeay mass index (BMI), recent weight loss,
recent food intake and disease, in an initial suregor a combination initial and final screening
(23).

ESPEN Guidelines has increased the attention regptide importance of nutritional risk
screening and assessment (24). A survey among fBearah doctors and nurses by Mowé et al
(2006), found health professionals recognizingitmgortance of detecting and treating
malnutrition. Nevertheless, serious malpractice tdumainly lack of knowledge and defined

responsibility was found in all three countries)(24

The Norwegian National Guidelines for Preventiod dneatment of Malnutrition (2009) (23)

has significantly contributed to the enhanced #tiarof the severity of malnutrition and the



need for identification and targeted treatmenthlatta national and local level. Despite this the
prevalence of malnutrition in different health casgvices is alarmingly high (25, 26). The
detections rate has increased, but it is still (8#30). Resent research by Mowé et al found
improved nutritional screening and assessmentipeaict Swedish and Norwegian hospitals
(30). Available national guidelines and increasazlf from health care authority is highlighted
(30). Increased focus has led to a rise in imptaaten of nutritional guidelines, increased
nutritional risk screening rates, assessment atidns receiving nutritional treatment (30).
Nevertheless proper and targeted treatment sali adarmingly low levels (27, 28).

Nutritional risk screening has been reported ttirbe and resource consuming, thus often

resulting in it being downgraded in the regulartioes (27-29, 31).

1.1.4 Prevalence and risk groups

Malnutrition has an undesirably high prevalenchaospitals world-wide. Although the negative
effects of malnutrition have been widely reported aational guidelines for preventing and
treating malnutrition are implemented, this corhitstill remains a low priority in most health
care settings (16, 23, 27, 32-34). The prevalefoeatnutrition in hospitals, nursing homes and
homecare services varies, depending on patienpgrsiudied and cut-off values determined.
Different nutritional screening tools are desigh&ddifferent patient groups resulting in wide
span prevalence data for risk of malnutrition. Thosparison of data might be challenging and
requires awareness (17). Despite this, this theflisefer to a few international and Norwegian

prevalence data.

The Norwegian Directorate of Health estimates 004 prevalence of malnutrition in
Norwegian health care settings, including hospaald nursing homes (23). European estimates
use 20-50% prevalence of malnutrition when refgrtommhospital patients (16, 23, 35). “The
German hospital study” by Pirlich et al. found a% prevalence of malnutrition in a mixed
hospital population, according to the Subjectivelfal Assessment (SGA) screening tool (36).

Malnutrition figures varied between groups stud#® % for patients 70 years and older, 56 %



for geriatric patients, 38 % in the oncology waatsl 33 % in the gastroenterology departments.
The main risk factors of malnutrition highlightedthis study were high age, comorbidity,

polypharmacy and malignant diseases.(36).

Recently published Norwegian data indicate a pexnwad of 29 % in a mixed hospital population
using the NRS 2002 screening tool (25). The dasari®e the highest risk of malnutrition in the
department of intensive care (ICU) (74%), oncol¢4y %) and pulmonary diseases (43 %).
Patients 80 years and older were identified widl® & risk of malnutrition and patients with
infections 51 % (25). Newly published Norwegianadebnsidering malnutrition in a non-
demented elderly in-hospital population (age 70yeaolder), found that 45 % were at risk of
malnutrition, according to NRS 2002, with a prewale range of 20 — 65 % between the
different wards (26).

The above examples of European and Norwegian ddizeite the frequency and severity of the

condition risk of malnutrition and the need for peo actions regarding detection and treatment.

All patient groups might be at risk of malnutritidParticularly vulnerable population groups are
elderly, patients with dementia, patients livingrad, handicapped, long term psychiatric
patients, patients with drug abuse, chronic illlgsscancer, heart- and lung diseases and
arthritis (23), patient groups often associatedh\wigh age, comorbidity, increased need of

medication and malignant diseases.

1.1.5 Length of stay and health care costs

Risk of malnutrition and malnutrition are assoaiat@th a number of negative clinical issues
like; reduced immune response, poor wound healllegeased length of stay (LOS), increased
morbidity and mortality (8, 23, 32-34, 36-38). Cmlesing the complex nature of malnutrition,
the condition will most likely result in increasbdspitalization and recovery time (25, 34).
Tangvik et al described a 36 % increased LOS fgphtalized patients at risk of malnutrition
compared to patients not at risk (37). “The Gerimaspital study” refer to a 43 % higher LOS

for malnourished patients versus patients notsit(86). This is probably partially due to



impaired body functions when at risk of malnutmti(8) resulting in reduced immune response,
poor wound healing, decreased physical and mematibn, morbidity and mortality (8, 23, 32,
33, 36-39).

The condition of malnutrition also represents asterable cost for the local and national health
budgets, most likely responsible for a 24-60 % &rdtospital cost compared to patients not at
risk of malnutrition (16, 23, 35). An increased LOW3,3 days for patients at risk of
malnutrition, as found by Tangvik et al, represeiebnsiderable cost. The cost for an extra day
in a Norwegian hospital is roughly calculated toaNOK 40.000 (regjeringen.no). Extended
hospitalization for 3.3 days would sum up to amaxbst of NOK 132.000 for each patient.
Preventing and treating malnutrition could possielgresent an annual saving of 800 million
NOK on the national health care budget (40).



1.2 Pressure ulcer

1.2.1 Definition

Pressure ulcer (PU), also referred to as bedsom@scnbitus ulcer, has been defined by the
National Pressure Ulcer Advisory Panel (NPUAP) tredEuropean Pressure Ulcer Advisory
Panel (EPUAP) as “localized injury to the skin amdinderlying tissue usually over a bony
prominence, as a result of pressure or pressurentbination with shear” (41). PU is a wound
that most frequently develops on a bony area obtitly. The most common areas are heels,
elbows, hips and areas of the lower back (41). Bskdications are presented in a four stage
scaling system, referred to as either “Grade”, 8Qaty” or “Stage”In this thesis “Stage” is
used to describe the PU categories, which defimesiaximum depth of tissue involvement

from Stage | through IV (Figure 1).

Grade 1 Progression of a pressure ulcer

Non-blanchable erythema (redness) of intact
skin.

Discolouration of the skin, warmth, oedema,
induration or hardness may also be used as
indicators, particularly on individuals with
darker skin

Grade 2
Partial thickness skin loss involving epidermis,
dermis, or both. The ulcer is superficial and
presents clinically as an abrasion or blister

Grade 3
Full thickness skin loss involving damage to
or necrosis of subcutaneous tissue that may
extend down to, but not through underlying
fascia

Grade 4
Extensive destruction, tissue necrosis, or
damage to muscle, bone, or supporting
structures with or without full thickness skin
loss

Figure 1 Progression of Pressure Ulcer (NPUAP/EP)JA1)



The literature refer to both PU and HAPU (HospKabjuired Pressure Ulcer) prevalence. HAPU
is defined as registered PU with on-set and devedop when in hospital, and not registered at
hospital admission (42). Thus skin examination gitvan point in a point prevalence study can
be both a PU and a HAPU. Most frequently the litaarefers to the prevalence of PU, but
some have investigated HAPU in particular, exclggiatients with registered PU at hospital
admission (42, 43)

The condition of pressure ulcers causes pain, deecequality of life and increased risk of
infections and morbidity, as well as increased L&&h in hospital, nursing home and
rehabilitation settings (41, 44).

1.2.2 Prevalence and risk groups

Pressure ulcers represent a significant healthigmobor patients admitted hospitals or long-term
institutional care. The European Pressure Ulcerigaty Panel (EPUAP) reported a PU
prevalence of 18 % (variation 8-23 %), based oa ffatm a study of 6000 patients in 25
hospitals in five European countries (45). An ofteferred 30 years old study, by Allman et al.
(1986), found a 17 % PU prevalence and risk of &dihQ the Norton risk assessment form),
with 5 % PU prevalence for hospitalized patien®) (A smaller, multicenter and cross-sectional
Brazilian study found prevalence of 17 % (47). Diadan the United Kingdom, United States

and Canada identified PU prevalence between 5 28d,3vhile Japan and China report 1-3 %
prevalence for hospitalized patients (44, 48). €hes been limited Norwegian data on PU
prevalence in hospitals. Older Norwegian pilot gtddta (1994) conducted in a university
hospital’'s medical and surgical wards, refers RiJaprevalence of 4 % (49). Research presented
from another Norwegian university hospital reporded-14 % PU prevalence, during a time
span of four years (1998-2002) (50). The same usityehospital reported a prevalence of 18 %
in 2009 (50) and recent data (2015) indicated &lI4te of HAPU, with the highest prevalence
in the intensive care units (42). The study suggkatdecreased risk of HAPU when patients’
safety routines and PU prevention guidelines wag@émented and monitored as recommended

by The Norwegian Patient Safety Program (42).
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Comparing PU prevalence data from different coestright be challenging, partly due to
different patient populations, risk factors studiese of differing PU assessment methods (45)
and cut-off values. Nevertheless, the importancadofessing PU risk and assessment at an

early stage, to prevent and minimize PU developrdarnhg hospitalization, is emphasized (51).

Under normal conditions all patients are potentiatirisk of developing PU. PU might develop
quickly, within a few hours (41, 50-52). Commorkrfactors have been identified as
immobility, friction and shear, moisture, incontimoe, poor nutrition, perfusion, high age, skin
condition and altered level of consciousness (154, 52).

1.2.3 Risk screening and classification

“The Norwegian Patients Safety Program: In Safedd&2¥-7" (2014)(53) was published after a
two year Patient Safety Campaign (2011-1013). Pahesof the first eleven areas of priority.
The present national guidelines mirrors the NPUA& BPAUP guidelines, which are
internationally accepted (41). The guidelines plewiecommendation for risk assessment tools,
classification categories, propose preventive ds/and treatment routines in addition to
provide educational programs. The Norwegian Pai8affety Program (53) emphasize PU risk
screening shortly after admission to all healtle atting, maximum 8 hours (53). Validated risk
screening tool are recommended (53). Braden soal®arton scale are the most commonly

used PU risk screening tools (51). Both risk sdregtools include evaluation of:

Reaction to stimuli/Mental condition

Moisture/Incontinence

Activity/Physical condition

Mobility

In addition, the Braden includes nutritional evéilom of dietary intake (actual intake in

percentage of normal intake) (41).
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The intention of PU risk assessment and classificas to detect patients at risk of developing
PU and classify the maximum depth of a present4)l These actions are to be followed by
proper preventive and treatment plans (41). Natieffarts aimed at reducing PU risk and
providing proper treatment do not yet seem to hiasalted in significantly lower PU rates (42,
50). PU screening and risk assessment procedwadgtan not conducted as recommended,
which suggests that there still are issues to addeachieve optimal performance and patient
safety results (42, 50)Given the severity of PUgpegsion and ensuing complications, it is
crucial with early detection and proper treatmeratoid the debilitating complications that

typically accompanies PU (41, 51, 52).

1.2.4 Length of stay and health care cost

Pressure ulcers (PU) make a significant indepenctatttibution to excess length of
hospitalization (54). Allman et al. (1986) reportadidence of PU being significantly associated
with prolonged hospital stay. Patients in the o§lPU and PU groups had 3,5 and 5 times longer
hospitalization than patients without PU. The twoups were also associated with clinical
conditions including higher age, lower weight, matition, fever, pneumonia, sepsis, anemia
and hypoalbuminemia (46). Fifteen years later Allneial. describes that development of in-
hospital PU Stage Il or more, resulted in a moamttioubled amount of days in hospital (30 vs

13 days) and three times higher treatment cos)s (55

A larger German study of elderly patients, 75 yeans older, indicated an overall longer
hospital stay for PU patients compared to patiestisout PU (19 vs 10 days) (43). The study
included both patients with PU by admission andgéwwho acquired PU during hospitalization.
The impact of HAPU on excess length of stay wasenpponounced. In addition it was indicated
that bedside complication, co-morbidities, socaitérs and the hospital internal processes of

patients care, all were significant for HAPU and3.(23).

A larger Australian study also reported 4 dayseased LOS for patients developing PU when
hospitalized (54).
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PU treatment is both invasive and costly, whichstasvn to have a considerable impact on
national healthcare budgets (44, 54-58). Treatroesitincreases with PU severity. In the UK,
the calculated cost is estimated to GBP 1.064 fageS| to GBP 10.551 for Stage 1V (58). The
total national expense, conservatively measuremhuatting for 4 % of the UK health care
budget, is estimated to GBP 1.2-1.4 billion annu@B). The Norwegian annual national health
care cost treating PU has been estimated at NOKiflion in 2008 (50, 57). Norwegian
estimates derive from Helsetilsynet using Dutcimesties of PU treatment costs representing 1
% of the total health care budget (57).

1.3 Nutritional risk screening and pressure ulcer

Guidelines, recommendations and research emph&zggnificance of poor nutritional status
for increased PU risk and development (8, 34, 2144, 51). Malnutrition is recognized as one

of the major systemic risk factors for poor wourgdlng and developing PU (4, 8, 59).

Early PU and risk of malnutrition screening représaluable routines for detecting patients at
risk and initiating proper treatment. Screening Ib@sn reported to be time and resource
consuming, which unfortunately often results imthigeing downgraded in regular routines (27,
44, 50, 58). Nevertheless a targeted identificatibpatients at risk of malnutrition would
probably be of utmost importance in addressing ofs#tevelopment and presence of PU (41, 46,
60).
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2. Aim

Nutritional risk screening has been implementeldoaisenberg Diaconal Hospital using the
NRS 2002 screening tool. The medical departmenirtthsded NRS 2002 in their admission
procedures. The risk of malnutrition prevalencéhim mixed hospital population at Lovisenberg

Diaconal Hospital has not earlier been studied.

The Norwegian Patients Safety Program emphasizadRidcreening shortly after admission to
all health care settings using validated risk suregtools. Skin examinations should be
classified according to NPUAP/EPUAP classificatibhe prevalence of PU for the mixed
hospital population at Lovisenberg Diaconal Hogpites not been studied earlier.

Sufficient nutritional status has shown to be afor proper wound healing. Malnutrition is
regarded as prominent risk factor for delayed hegadf wounds and development of PU. The
possible association between risk of malnutritind RBU has not been studied at Lovisenberg
Diaconal Hospital. The value of using NRS 2002 itiotval screening tool in predicting PU in a

mixed hospital population has to our knowledge né&een studies earlier.

The primary objective of this thesis, as part @& Safety in Hospital Study, is to describe the risk
of malnutrition and the presence of PU among inpliakpatients at Lovisenberg Diaconal

Hospital. The study population is regarded as aethixospital population.

The second objective was to examine whether thetional risk screening tool NRS 2002 could

predict PU in the study’s mixed hospital population
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3. Methods

3.1 Design and Setting

The data for this analysis were collected as faatlarge cross-sectional studafety in

Hospital conducted on 10 pre-selected screening days bet@&eptember 2012 and May 2014.
The larger study aimed to assess patients’ riskrolrprevalence of falls, pressure ulcers,
malnutrition, pain in addition to other symptomslaomorbidities. The hospital’s medical
department treats approximately 7800 patients @ar, with pulmonary, cardiovascular, gastro-
intestinal and infectious diseases being the miai@ade groups for which medical patients are
treated. The orthopedic surgical department pedalactive surgery and about 3000 surgical
inpatients are treated annually, including apprataty 90 shoulder, 670 hip and 520 knee
arthroplasty replacements and 1700 minor orthopedidnose/throat and other general

operations.

3.2 Study population

All adult inpatients 18 years) admitted to one of the hospital’s medicarthopedic surgical
wards by 7 AM on 10 pre-scheduled days (4 duriregfitist project year and 6 during the
second) were asked to participate in the studyeRfatadmitted to Hospice or the intensive care
unit or who were cognitively impaired or unable¢ad Norwegian were not included. For
patients screened on more than one screening dygata from the date they first consented
was included in the analysis. In Year 1 of the gt{sttreening days 1-4), only patients who
consented to the study were screened and includi ianalysis. However, in Year 2 of the
study (screening days 5-10), the hospital impleesgnbutine screening as part of standard
clinical procedures, and thus, anonymous screemhgh patients were included in the analysis

as part of the hospital’'s quality assurance registe

Data from excluded patients were used to compdiereinces between the included and

excluded groups regarding nutritional risk and abrad skin exams. If missing data for the
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variable examined, the patient’s data was not theduin the actual comparison. Thus the NRS

2002 and PU comparisons are based on a varyingrarmbaxcluded patients.

3.3 Data collection

Second year nursing bachelor students and war@sitnaned in standardized screening, rigor
in research and research ethics conducted thaliNiIRS 2002 screening and performed the skin
examinations. Prior to each pre-schedules screelsiypghe students and ward nurses were
tutored in the causes, risk factors, consequerfa@sinutrition and the importance of detecting
risk of malnutrition. Training in practical perfoance of the initial NRS 2002 screening and
information regarding proper treatment for patieattssk was given. A registered clinical

dietician was responsible for the tutoring andnirag.

Clinical experience and past evaluations from ties@ team, experiencing difficulties in
performing the final NRS 2002, the registered chhidietician was made responsible for

conducting all final NRS 2002 screenings.

Specially trained nurses were responsible for Bk screening and skin examination tutoring

and training for the students.

Data on age and sex were collected from the patiergdical records. Height and weight were
obtained through the nutritional screening or fittvea medical record.

3.4 Measures

3.4.1 Nutritional risk screening

An adapted version of the NRS 2002 was used (Attach 1: NRS 2002 for Lovisenberg
Diaconal Hospital - in Norwegian). In the adaptedsion the BMI cut-off is 20, where the
original uses 20.5. The NRS 2002 screening toasists0f two parts: Initial screening to be
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performed on all patients and final screening tp&dormed when indicated by the initial

screening.

I nitial screening

The initial screening consists the following fogreening items:
« Is BMI< 20 kg/nf? Later referred to &MI<20

* Has the patient lost weight within the last 3 msfithater referred to &§eight loss past

3 months

» Has the patient had a reduced dietary intake itetsteveek? Later referred to At less

past week

* Is the patient severely ill (i.e. intensive caréqra)? This item was not used in this

study, due to intensive care patients being exclude

Each screening items is given an ansYesor No by the patient, their family member or ward
nurse. If all questions are answel¢g the patient is regarded as being at low risk of
malnutrition Low Risk and weekly re-screening is recommend. When omeooe questions are
answeredres the patient is regarded as possible risk of ntatran (Possible risk All

screenings d@Possible riskare referred to the registered clinical dietidianthe final screening.
Final screening

The following factors are evaluated on a 0-3 scaith O indicating “low risk” and 3 “high

risk”
» nutritional status, based on initial screening daid
» severity of disease, based on disease relatechseuenutritional requirements.

A total score is determined by summing the twodastores. Patients 70 years and older have
an additional point added to their total scoreidPas with a total score of 3 or more (out of

maximum score of 7) are considered to be at rigkahutrition.
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When implementing the NRS 2002 at Lovisenberg Diatélospital, BMI<20 kg/mwas set as
the cut-off point, a general international conserfen underweight (2, 8, 61). Severity of disease
was scored as determined by NRS 2002. In additiommelective orthopedic surgery was
assigned a severity disease score of 1 and ma&ctived orthopedic surgery was assigned a score
of 2.

The screening process is illustrated by the follmpeéxample: Patient admitted for an elective
shoulder operation, age less than 70 years, a Bblea20, no weight loss the last three months,
but has eaten less the past week (10 %). The patikie classified agossible riskof
malnutrition because of a 10 % decreased food enpalst week. When conducting the final
screening a food intake between 75-100 % of a nigpovéion is regarded as a normal variation
(16), given a nutritional score 0. A shoulder opierais regarded as minor elective surgery,
given the severity of disease score 1. The totabB02 score will sum up to 1, and the patient

will be classified as&ow riskof malnutrition, according to final NRS 2002.

3.4.2 Skin examinations

The results of all skin examinations were clasdifiecording to NPUAP/EPUAP classification
(41), which defines the maximum depth of tissueinement from Stage | through IV (Figure
1). For the purpose of this study, all abnormahskiams (Stage I-1V) were considered

indicative of PU.

3.4.3 Body mass index

Body mass index was calculated as the patient'ghwén kilograms divided by their squared
height in meter. Patients were weighted in the mmgxrto the nearest 0.1 kilogram, wearing thin
clothing, on either a digital portable scale (SdeknMelody 2.0) or a wheelchair scale (Vetek
T1-1200). All scales were calibrated prior to eacheening day. A portable digital scale (Seca
Alpha — Model 770) was used as the “gold standéodtalibration.
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Height was measured standing (Kawe height meas@#d.32) or in a supine position on a flat
bed, read to the closest 0.5 cm and converted termm&Vhen height or weight could not be
measured and if the patients provided consenintbs recent values were obtained from the
patient’s medical record.

3.4.4 Socio-demographic characteristics

Data on age and sex were retrieved from the patiergdical record or the quality assurance

register using the Qlikview softwear (Qlik Techngikes, Inc., Radnor, PA).

3.4.5 Statistics

Completed screenings were scanned into a reseatabase. SPSS version 22.0 (IBM Corp,

Armonk, NY) was used for all statistical analyses.

Descriptive statistics (n), frequencies (%) and mseaith standard deviations (SD), were used to
summarize sample characteristics. Analysis of maeg ANOVA) was used for group
comparison of continuous variables and the t-@sténtinuous variables between groups. The
chi-square ) test was used for group comparison of categovigghbles. Because of the smalll
sample size of abnormal skin exams the Fisher' stteat was used to calculate their
significance to different BMI categories when exelccounts were below 5 in any cell. Logistic
regression was used to determine the unique re&dtips between initial and final screening and
abnormal skin exams, while controlling for the etéeof demographics and other clinical

factors. Sex and age group were included in altiariate models controlling for any influence

they may have.

Sensitivity and specificity was tested for the retmess of our results of the initial and the final
NRS 2002 screening predicting the presence of PU.

Sensitivity = At riskwith PU / @At risk with PU +Low riskwith PU) x 100
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Specificity = Low riskwithout PU/{ow riskwithout PU +At risk without PU) x 100

A significance level of p<0.05 was used for all lgsas.

3.6 Ethics

The study was approved by The Regional Ethical Citteenfor medical and health-related
research ethics (REK South-East) and the hospaakigement (Reference # 2012/980A). Study
participants provided written consent to the riskeening and the retrieval of routinely collected
clinical data from their medical records (Appendl)x During the second year of the study (last 6
screening days), the hospital implemented rouislescreening as part of standard procedures
and anonymized data for patients who did not cansere available for analysis through the
hospital’s quality assurance register. REK SoutktBad the Oslo University Hospital

Ombudsman were notified and acknowledge use ddnlbaymized quality assurance data.

20



3.7 My contribution to the study

My involvement in the Safety in Hospital study Esfrom spring 2012 to fall 2014. | was

involved in the planning, training, conduction bétstudy and data regarding nutritional

screening.

Planning: Evaluating validated nutritional scregniools as a member of the

interdisciplinary team planning the study.

Tutoring and training: Responsible the tutoring &maining of second year nursing bachelor
students and nurses in standardized initial NRQ 2@0eening before each pre-scheduled

screening day.

Initial screening: Participating in the hospitadngds on the screening days, coaching students

and nurses conducting the nutritional screening.
Final screening: Conducted all the final screenings

Statistical analyses: Controlled the initial nubmal screening data. Recorded final
nutritional screening data. Statistical analysesevperformed with help from the hospital’s

statistician.
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4. Results

4.1 Sample characteristics

Of the 1082 patients in hospital on the 10 scregdays, 843 were eligible for inclusion, 81 of
whom did not consent and 44 were unavailable dwatly discharge, operation, or other
examination. Of the 718 patients included in theagings, 67 were excluded due to incomplete
nutritional screening (n=16), missing BMI (n=18)roissing skin examination (n=33).The final
sample included 651 patients (77 % of the eliggagents), with complete nutritional screening

data and skin examinations (Figure 2).

Sample characteristics for the 651 included inathalyses are summarized in Table 1. A
comparison of the included and excluded patierdated that the excluded patients were more
likely to be hospitalized on a medical ward (76%s%, p=0.001) and identified 8ossible ri&

by the initial NRS 2002 screening (70 vs 52 %, p2@) and a#\t risk by the final screening (59
vs 34 %, p=0.001). Excluded patients were also rtiae twice as likely as included patients to
have a PU (18 vs 8 %), but this difference wasstatistically significant (p=0.108). There were

no age or gender differences between the excludeédaluded patients.
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1082 inpatients hospitalized on 10 screening days

« 194 were not eligible
« 45 were screened previously

A 4

843 patients were eligible

* 44 were unavailable
« 81 did not consent (year 1 only)
\ 4

718 patients were screened

» 33 were missing a skin exam
* 34 had incomplete screening

\ 4
651 patients were inciudea in the analysis

Figure 2. Flow Chart of Study Sample

4.2 Nutritional risk screening

Overall, 34 % of the patients (n=651) were fountded\t risk, as determined by NRS 2002 final
screening (Table 2). The medical patients were rikety to be foundAt risk compared to the
elective orthopedic surgical patients, (44 vs 21p%).001) (Table 2). Patient age was unrelated
to initial NRS screening status, but was associatddrisk of malnutrition as determined by the
final NRS 2002 screening. Figure 3 summarizesébalts from the initial and the final

screening for medical and orthopedic surgical depamts.
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Total eligible participant

n=651
MEDICAL SURGICAL
n=358 (55 %) n= 293 (45 %)
m | \
£
c Low Risk Possible Risk ;
g Low Risk Possible Risk
)
g n=135 (38 %) n=223 (62 %) n=177 (60 %) n=116 (40 %)
s
=
£ / \
Low Risk At Risk Low Risk At Risk
& n=64 (29 %) n=159 (71 %) n=55 (47 %) n=61 (53 %)
£ ) .
()
()
)
Q
w
E «
[ Total Low Risk Total At Risk Total Low Risk Total At Risk
n=199 (56 %) n=159 (44 %) n=232 (79 %) n=61 (21 %)
_J
Of total sample Total Low Risk Total At Risk
n=651 n=431 (66 %) n=220 (34 %)

Figure 3: Distribution Risk of Malnutrition in Mechl and Surgical Departments Using NRS 2002 Indtrad Final
Screening
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4.2.1 Initial nutritional screening

Of the 651 patients who received the initial NR&saing, 48 % were found to be at low risk

for malnutrition. The remaining 52 % were identifiasPossible riskbased on at least one

Yesresponse in the initial screening. The 339 patiatiPossible riskwere referred for the

final screening (Table 1). Patients identified asb atPossible riskvere more likely to be

female, have BMI below 20, and be hospitalizechmhedical department. Comparing

medical and elective orthopedic surgical patiemisdical patients were more likely to be
found atPossible risk62 vs 40 %, p=0.001). Women were more likely thaen to be at
Possible risk58 vs 46 %, p=0.002). By definition, 100 % of regients with BMI <20 (12

%) were found to be &ossible riskas were 45 % of patients with BMR20. Age was

unrelated to risk of malnutrition based on thelahiNRS 2002 screening.

Table 1. Sample Characteristics by Initial NRS 2002 Screening Status

Total Initial Nutritional Screening
Low Risk Possible Statistics p-value
(n=651) (n=312) Risk(n=339)
Sex, n (%)
Male 310 (47.6) 168 (54.2) 142 (45.8) v4(1)=9.31 0.002
Female 341 (52.4) 144 (42.2) 197 (57.8)
Age, years
Mean (SD) 62.9 (17.3) 63.0 (15.6) 62.7 (18.7)  t(643)=0.22 0.824
Range 19 -100 20-99 19-100
Category, n (%) ¥(1)=1.17  0.279
<70 years 416 (63.9) 206 (49.5) 210 (50.5)
>70 years 235 (36.1) 106 (45.1) 129 (54.9)
Body mass index (BMI)
Mean (SD) 25.8 (5.5) 27.0 (4.6) 24.7 (6.0) t(628)=5.46° <0.001
Range 13.6 - 56.6 20.0-46.4 13.6-56.6
Category n (%) v¥(2)=83.9  <0.001
<18.5 49 (7.5) 0 (0) 49 (100)
18.5-19.9 31 (4.8) 0 (0) 31 (100)
>20 571 (87.7) 312 (54.6) 259 (45.4)
Hospital department v(1)=33.3  <0.001
Surgical n (%) 293 (45.0) 177 (60.4) 116 (39.6)
Medical n (%) 358 (55.0) 135 (37.7) 223 (62.3)

a Patients identified as having possible risk ofnuition on initial screening were referred fandl screening

b Includes the 313 patients identified as low géknalnutrition in the initial screening.

¢ Separate variance t-test with adjusted degrefreedom due to unequal variances
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4.2.2 Final nutritional screening

Of the 651 patients included in the final sampR % (62 % of medical patients and 40 % of
surgical patients) were referred for the final soiag (Table 2). Medical patients were more
likely than orthopedic surgical patients to be fou risk (44 vs 21 %, p<0.001). Women
were more likely than men to be found at risk ofmgition (39 % vs 28 %, p=0.002)t

risk was determined for 98 % of the patients with BMD and for 25 % with BM#20. Final
screening did show a significant difference (p=Q)0@lated to age and risk of malnutrition.
For patients 70 years or older, 47 % were fourtktat risk, while only 26 % of patients

younger than 70 years were found toAbeisk

Table 2. Sample Characteristics by Final NRS 2002 Screening Status

Total Final Nutritional Screening
Low Risk At Risk Statistics p-value
(n=651) (n=431) (n=220)
Sex, n (%)
Male 310 (47.6) 224 (72.3) 86 (27.7) v*(1)=9.69 0.002
Female 341 (52.4) 207 (60.7) 134 (39.3)
Age, years
Mean (SD) 62.9 (17.3) 61.1(15.9) 66.3 (19.3) t(375)=3.42° 0.001
Range 19 -100 19-99 20 - 100
Category, n (%) v4(1)=29.7 <0.001
<70 years 416 (63.9) 307 (73.8) 109 (26.2)
>70 years 235 (36.1) 124 (52.8) 111 (47.2)
Body mass index (BMI)
Mean (SD) 25.8 (5.5) 27.2 (5.1) 22.9 (5.2) t(649)=10.3 <0.001
Range 13.6 -56.6 19.6 —56.6 13.6 —38.2
Category n (%) v¥(2)=165.8  <0.001
<185 49 (7.5) 0 (0) 49 (100)
18.5-19.9 31(4.8) 2 (6.5) 29 (93.5)
>20 571 (87.7) 429 (75.1) 142 (24.9)
Hospital department v4(1)=40.1 <0.001
Surgical n (%) 293 (45.0) 232 (79.2) 61 (20.8)
Medical n (%) 358 (55.0) 199 (55.6) 159 (44.4)

a Patients identified as having possible risk ofnuigition on initial screening were referred famdl screening
®Includes the 313 patients identified as low risknafinutrition in the initial screening.

“Separate variance t-test with adjusted degreegeflbm due to unequal variances
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4.3 Skin examination

Normal skin condition was observed in 597 (92 %)guas, while 54 (8 %) had PU, using
EPUAP/NPUAP classification system (Figure 1). SthB& was found in 29 patients, while
Stage Il was observed in 17, Stage lll in 5 and)&St& in 3 patients (Figure 4). As shown in
Table 3, factors associated with prevalence ofriRilided age-70 years (16 vs 4 %,
p<0.001), hospitalized in the medical departmeftyd 4 %, p<0.001) and BM20 (20 vs 7
%, p<0.001), where patients with BMI below 18.5 Hiael highest prevalence of PU (27 %).

There was no significant gender difference regaréibd prevalence.

Actual pressure ulcer (n=54)

35

30

25 -

Number

15 -+

10 A

N ==

Stage | Stage Il Stage lll Stage IV

Figure 4: Total Number of Pressure Ulcer ClassifiscStage I-1V

4.4 Associations risk of malnutrition and pressure
ulcer

Patients identified as being at risk of malnutritieither on the initialRossible riskor final
screeningAt risk), were more likely to have PU (OR=2.58 and 2.8Spectively) than
patients at low risk. In addition, each of the ¢hiitial nutrition screening items was
significantly associated with the skin examinatiesults, withBMI<20 (p<0.001) andhte
less past weefp=0.003) being the two strongest predictors of(Pable 3). Patients with a
BMI<20 had nearly three times higher prevalence of &dpared to patients with BM20
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(20 vs 7 %, §0.001). Having eaten less the past week more tbahleld the prevalence of
PU (13 vs 6 %, p<0.003), while weight loss the asti3 months almost doubled PU
prevalence (12 vs 7 %, p=0.026).

As shown in Table 3, the initial NRS 2002 screenirag more sensitive than the final NRS
2002 screening (78 vs 67 %), but less specifiovgb66 %), to the presence of PU.
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Table 3. Skin Examination Results in Relation to Demographic, Clinical, and Nutritional

Factors
Skin Examination
Total Normal PU Stage |-  Statistics p-value
(N=651) (n=597) v
(91.7%) (n=54)
(8.3%)
Demographic Variables
Sex, n (%)
Male 310 (47.6) 284 (91.6) 26 (8.4) y*(1)=0.01 0.935
Female 341 (52.4) 313 (91.8) 28 (8.2)
Age, years
Mean (SD) 62.8 (17.4) 61.7 (17.2) 75.2(14.8) t(650)=5.62 <0.001
Range 18 - 100 18 - 100 30-99
Category, n (%) v¥(1)=26.8  <0.001
<70 years 416 (63.9) 399 (95.9%) 17 (4.1)
>70 years 235 (36.1) 198 (84.3) 37 (15.7)
Clinical Variables
Body mass index (BMI)
Mean (SD) 25.5 (5.5) 25.7 (5.4) 23.9(6.3) t(59.5)=1.99 0.052
Range 13.6-56.6 14.0-56.6 13.6-42.7
Category, n (%)
<185 49 (7.5) 36 (73.5) 13 (26.5) Fisher’s <0.001
18.5-19.9 31 (4.8) 28 (90.3) 3(9.7) Exact=17.4
>20 571 (87.7) 533 (93.3) 38 (6.7)
Hospital department, n (%) y’(1)=12.4 <0.001
Surgical 293 (45.0) 281 (95.9) 12 (4.1)
Medical 358 (55.0) 316 (88.3) 42 (11.7)
Nutritional Screening
Initial screening, n (%) v’(1)=15.6  <0.001
Low risk of malnutrition 312 (47.9) 300 (96.2) 12 (3.8)
Possible ris 339 (52.1 297 (87.6 42 (124
Final screening, n (%) Y’(1)=28.4 <0.001
Low risk of malnutritiofi 431 (66.2) 413 (95.8) 18 (4.2)
At risk of malnutrition 220 (33.8) 184 (83.6) 36 (16.4)
Initial screening items, n (%)
Body mass index (BMI) v¥’(1)=16.0 <0.001
<20 81 (12.4) 65 (80.2) 16 (19.8)
220 570 (87.6) 532 (93.3) 38 (6.7)
Weight loss past 3 months? X (1)=4.99  0.026
Yes 191 (29.3) 168 (88.0) 23 (12.0)
No 460 (70.7) 429 (93.3) 31(6.7)
Ate less past week? 2(1)=8.84  0.003
Yes 240 (36.9) 210 (87.5) 30 (12.5)
No 411 (63.1) 387 (94.2) 24 (5.8)

aSeparate variance t-test with adjusted degreageflém due to unequal variances

®Includes the 312 patients identified as low riskmafinutrition in the initial screening
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4.4.1 Multivariate models predicting pressure ulcer s

Multivariate models were used to evaluate the usefis of the initial and final nutritional
screening for identifying patients with PU, whilentrolling for demographic and other
clinical characteristics. Given the differencesnmsn medical and orthopedic surgical
patients with respect to risk of malnutrition arld prevalence, hospital department was also
included as a covariate. As shown in Table 4, oiskalnutrition as determined by the initial
screening was a significant predictor of PU (ORB2(5I:1.24-5.35) even after controlling for
sex, age, hospital department, and BMI. Similadifigs were observed for the final
nutritional screening (OR 2.55, CI:1.27-5.13).

To determine which of the three initial NRS 2008ening items were most useful for
determining PU risk when controlling for demograpand other clinical factors, they were
evaluated in two multivariate models (Table 5). [€abpresents a multivariate analysis
predicting PU from initial screening itenBMI<20, Ate less past weelndWeight loss last 3
months In Model 1, all three initial screening items weéncluded and botBMI<20 (OR

2.73, Cl: 1.33-5.59) andte less past wedl®R1.91 Cl: 1.01-3.59) were significant predictors
of PU. Given the correlation between weight losthanpast 3 months and eating less in the
past week (r=.33, p<0.001), these items were coeabimnto a composite item which was
included withBMI<20 in Model 2. Using this approach, it was determitieat patients who
had eaten less the past week or had lost weiglasie3 months had significantly greater risk
of PU than patients who had neither (OR 2.75, @2%5.22 ), even when controlling for the
known risk factors of older age, hospitalizatiortie medical department and BMI<20. The
combined item was an even stronger predictor oft&ld BMI<20.
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Table 4. Multivariate Analysis Predicting Pressure Ulcer with Initial and Final NRS 2002
Screening (n=651)

Model Variables Odds Ratio  95% Cl P Overall model
1 INITIAL NUTRITION SCREENING ¥*(6)=55.2,
p<0.001
Covariates
Male sex (ref: female) 1.36 0.73,2.53 0.329
Age>70 (ref: <70) 4.54 2.438.49 <0.001
Medical patient (ref: surgical) 2.05 1.00,4.18 500
BMI (ref: >20) 0.051
<18.5 2.71 1.21,6.11 0.016
18.5-19.9 1.07 0.29,3.99 0.918
At risk of malnutrition based on 2.58 1.24,5.35 0.011
initial screening (ref: low nutrition
risk)
2 FINAL NUTRITION SCREENING x*(6)=55.2,
p<0.001
Covariates included in both models
Male sex (ref: female) 1.347 0.72,2.49 0.358
Age>70 (ref: <70) 3.93 2.09, 7.41<0.001
Medical patient (ref: surgical) 2.067 1.00, 4.22.049
BMI (ref: >20) 0.132
<18.5 2.30 0.99, 5.36 0.053
18.5-19.9 0.94 0.25,3.55 0.923
At risk of malnutrition based dimal 2.55 1.27,5.13 0.008

screening (ref: low nutrition risk)

Note: ref= reference group
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Table 5. Multivariate Analysis Predicting Pressure Ulcer from Initial NRS 2002 Screening
Items (n=651)

Mode Variables Odds 95% CI P Overall model
I Ratio
1 ALL 3 INITIAL SCREENING
ITEMS
v?(6)=50.5,
Covariates p<0.001
Male sex (ref: female) 1.41 0.76, 2.62 0.276
Age>70 (ref: <70) 4.52 2.43, 8.41 <0.001
Medical patient (ref: surgical) 2.20 1.07, 4.50 0.032
Initial Nutrition Screening Items
BMI<20 (ref:>20) 2.73 1.33,5.59 0.006
Weight loss in last 3 months 1.03 0.53, 2.00 0.933
(ref: no weight loss)
Ate less in past week 1.91 1.01, 3.59 0.046
(ref: ate normally)
2 COMBINED SCREENING ITEMS
v%(5)=55.7,
Covariates p<0.001
Male sex (ref: female) 1.42 0.77, 2.65 0.263
Age>70 (ref: <70) 4.55 2.44,8.50 <0.001

Medical patient (ref: surgice 2.0¢ 1.03,4.20 0.042
Initial Nutrition Screening Items
BMI<20 (ref:>20) 2.51 1.23,5.1  0.011
Weight loss OR ate less (ref: 2.74 1.42,5.33 0.003
no weight loss and ate
normally’

Note: ref= reference group



5. Discussion

To our knowledge this cross-sectional point pravedestudy is the first to show that NRS
2002 predicts PU. The results revealed that bathriitial and the final NRS 2002 screening
were significant predictors of PU. The initial seméng was more sensitive than the final
screening in correctly identifying patients withwead PU. And the initial screening was less
specific to the presence of PU than the final surgeby not rejecting patients with no actual
PU. Moreover the initial NRS 2002 screening diditfg nearly half of all the patients as
being at low risk of PU, which allows PU preventjy®cedures to be focused on those who

most need them.

5.1 Nutritional risk screening

National and international research and guidelieés to an average 30 % prevalence risk of
malnutrition in hospitals, ranging from 20 %-50 85 16, 23, 25, 26, 34, 36, 62). This current
study confirms the undesirable high prevalenceséfof malnutrition, where one third of the
hospitalized patients at Lovisenberg Diaconal HaspvereAt risk, according to NRS 2002.
Initial screening was conducted on all includedgras. One or mor¥eson the initial
screening items were applicable for 52 % of théepéd and these were considered at possible
risk of malnutrition Possible risk One third of patients &ossible riskwere considered as
Low riskwhen conducting the final NRS 2002 screening.malfNRS 2002 screening scare

3, classified for at risk of malnutritiod\( risk) and was applicable for 34 % of the total
patient population. As expected, the initial sciegncluded a larger amount of patients at
Possible riskof malnutrition than those who we#¢ risk of malnutrition by the final

screening. Not including patients admitted to thoespice, ICU, those with cognitive
impairment or not Norwegian speaking in this préstémdy, has most likely influenced our

data showing a lower prevalence of risk of maliotni than actually present in the hospital.

Patients hospitalized in the medical ward were ntikedy to beAt risk of malnutrition than
patients hospitalized for elective orthopedic sargklore than two thirds of the patiers
risk were hospitalized in the medical wards. Tangvillgiresented similar data in their study

where 40 % of the medical patients were at riskhanutrition compared to the 29 % overall
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risk (25). Patients hospitalized in the medicatdgeare often in an emergency situation
influenced by disease requiring acute medicalitmeat (8). The state of acute disease will
make a patient more vulnerable to nutritional imma&int, metabolic stress and disease related
malnutrition compared to an elective admitted pat(83, 36). When admitted for elective
orthopedic surgery, the patients are likely todss laffected by acute illness, as shown by
their lower severity of disease and risk of malitioin when screened. However, considering
the metabolic stress following surgery, a catabstite prior to surgery will make elective
orthopedic surgery patient as vulnerable to implimetritional status and outcome (63).

Data from the present study showed that risk ohoriaktion increases with age. Half of the
patients 70 years or older were found tcAbeisk, while one out of four patients younger
than 70 weré\t risk New data from Tangvik and Eide confirmed thisshpwing increased
risk of malnutrition in the hospitalized elderlymdation (25, 26). Increased risk of
malnutrition in elderly has been described ea(Bei32, 36, 64-66). Elderly are particularly
vulnerable to disease, metabolic stress and irfjurg2, 66, 67). This is accounted for in the
final NRS 2002 screening by adding an extra pairthé total NRS 2002 score for patients 70
years and older (16). Risk of malnutrition and ro#dition are associated with a number of
negative clinical conditions, which will have a aéige impact on the patient’s recovery and
health status (8, 23, 32-34, 36-38). Early deteatiborisk of malnutrition for initiation of
proper treatment is particular important for theeely as age is regarded as a risk factor for

malnutrition.

The current study revealed an unexpected high bveslaof malnutrition, even when not
including particularly vulnerable patient groupsid might be due to an increased threshold
for hospital admission and/or higher patient matpidy admittance. From the hospital's
quality assurance register it was possible to perfeub-analysis and compare the study
population to excluded groups of patients. Theysmsishowed excluded patients to be more
likely identified asAt risk by the final NRS 2002 screening. This supportsagimption of

an actual higher risk of malnutrition prevalencarttshown in the studied hospital population.

Data from the current study indicate that risk @fimutrition is common in medical and
elective orthopedic surgery wards, thus nutritis@kening and assessment must be

performed for all patients admitted.
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5.2 Skin examination

Skin examination was conducted for all eligibleigatis and abnormal skin examinations
classified according to EPUAP classification systéwmilowing international and national
guidelines it was considered appropriate to regiirabnormal skin exams as PU Stage -1V
(52, 53). The current study revealed an 8 % pesd PU, where more than half of them
were classified as Stage |. More than two thirdthefpatients with PU were 70 years and
older, three fourths were hospitalized in the maldiepartment and one third had BMI below
20. Patients admitted for elective orthopedic styr@pad significantly lower incidence of PU.
Recognizing the low incidence of PU it was chogegrbup all abnormal skin exams in one
group to give more strength to our data, despéedifierences of related factors in medical
and surgical patients. In addition, knowing thegidadevelopment of PU it is recommended
providing PU Stage | with the same attention asens@vere PU, with an early initiation of
proper preventive actions. Early targeted treatmalhtnost likely prevent further PU
development (50-52, 68).

The PU results in this study indicate a lower plewee than reported by EPUAP and other
research (25, 45, 47, 69, 70). Using varying mathagies, patient population, exclusion
criteria and cut-off values does lower the compiitalof prevalence data. By launching of
the NPUAP/EPUAP PU classification system, clasatfan of PU staging would be easier to
compare (41). Thus comparison of research dataevalence of actual PU would likely be

more valuable.

Guidelines for PU prevention have been implemeateslr hospital. Satisfactory PU risk
assessment routines might have resulted in an ieleryification and conduction of
preventive procedures causing lower PU prevalemae tevealed in cited research. But we
are aware the fact that our prevalence data migimfluenced by this study’s inclusion
criteria. The comparison of included and excludetigmts did indicate an increased PU

prevalence in the excluded patients, although ifferences were not statistically significant.

Regardless, PU and PU treatment is invasive fop#tients, time consuming for health care
professionals and financially costly for the hoal#nd the national health economy. Thus
early detection and initiation of proper treatmsntaluable. Minimizing PU incidents

requires continuous efforts from all health carefgssionals in the hospital.

35



5.3 Nutritional risk screening predicting pressure
ulcer

This study found an association between risk ohunaition and presence of PU. It shows
that both the initial and the final NRS 2002 sciegiwere significant predictors of PU, even
after controlling for age, sex, BMI and hospitapdegment. When a patient is admitted to the
hospital it is likely that factors like age, sexdafepartment are known. Thus adding
nutritional risk screening may be a useful indicatbPU beyond the already known risk

factors.

In the multivariate analysis of factors relatedPtd (Table 4, Model 1), the three initial NRS
2002 screening items are evaluated individuéiMl <20 andAte less past weeakere
significant risk factors, butVeight loss past 3 montigas not. The reason might be due to
multicollinearity amongst the initial screeningnits, which can result in reduced significance
when the correlated items are included in the saodel. However, a combination of the
nutritional itemsWeight loss past 3 months OR Ate less past W€akle 5, Model 2) proved
useful for predicting PU (OR=2.7, CI 1.42,5.33)em\after controlling for the effects of age
>70 years, being a medical patients and having BRl. I he initial nutritional screening
items will identify patients with possible risk ofalnutrition despite a normal BMI. Given
this, the combination of decreased intake past w@ekor weight loss the past 3 months
seems to be useful for identifying patients witbréased risk of PU, due to possible risk of

malnutrition, regardless of the patient’'s BMI aritdey known risk factors.

The fact that the initial NRS 2002 screening isuis®r predicting PU suggests that
nutritional screening can contribute to the idecdifion of patients at risk for future PU.
Although the final NRS 2002 screening was also igte@ of PU, use of the initial screening
will allow for a less time and resource consumiagesning procedure, resulting in more

rapid and targeted assessment and treatment.

The initial NRS 2002 screening was more sensibiwe less specific to the presence of PU
than the final NRS 2002 screening. The disadvantgesing the less specific initial NRS
2002 screening as an indicator of PU risk is thamyof the patients identified as being at
risk will not develop PU. Nonetheless, given thgateve impact of PU on both patients and

health care costs, it would likely be an acceptatalde-off to initiate PU preventive
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procedures for some patients who may not need thamto fail to provide such preventive

measures to some of those who do.

The value of SGA, MNA, and MUST in predicting PUelderly and hospital population has
been described recently (47). Malnourished pati@dtermined by SGA) had a higher
prevalence of PU. For older patients, with an ayer@ge of 85 years, MNA score >8 was
found to be more sensitive than SGA in predictikdevelopment. Using MUST in a
hospital setting, including older age, BMI<18,5ueed food intake in the past week and
unintentional weight loss in the past 3 months vetrengly related to manifestation of PU
(72).

A closer look at the individual initial NRS 2002reening items might give guidance to their

value in predicting PU.

Patients witlBMI <20 from the current study had a significantly highmidence of PU
versus patients with BMI >20, OR 2.7. Low BMI wasansistently strong predictor of PU in
the current analyses. Our findings were similastteer studies where low BMI has been
reported to have a negative impact on a large nuofid@ealth aspects (2). BMi18.5 alone

is established by ESPEN guidelines as one diagnosterion for malnutrition (2). Using
NRS 2002, this criterion will place all patientsvBMI <18.5 in theAt risk group, as
determined by the final NRS 2002 screening. B{8.5 was also recently found to be a
strong predictor of PU (71). Therefore low BMI agsk factor requires close attention in all

health care facilities.

Weight loss past 3 montagplied to almost half the patients with PU. Reéeegight loss

leaves the body in a catabolic stage, which hagative impact on the healing process (72).
Disease related weight loss is common, as aboutaf@®spitalized patients are discharged
with a lower body weight than at admission (8). §huealth care professionals are strongly
encouraged to limit in-hospital weight loss dug@smegative impact on health aspects such
as increased risk of poor healing, additional infets, malnutrition and longer hospitalization
(8). Weight loss is recommended for some obesegatiprior to elective orthopedic surgery.
With the purpose to reduce risk of poor wound mepéind PU, it might be suggested to cease

weight loss before surgery to stimulate a preoperanabolic stage (63).
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Eating less past weekas applicable to 60 % of patients with PU. Thidi¢cates that the
patients most likely were in a catabolic stage wéeneened, a common situation when
admitted to hospital. Decreased dietary intakeshasvn to be inversely related to patient’
recovery, both for medical and elective orthopesdicgery patients (8, 63) and should be
addressed for immediate proper nutritional cardeérease in nutritional status will most
likely decrease the healing process and increasghef stay. Longer hospitalization due to
PU and/or malnutrition has an indisputable negativeact on the patient and ward

personnel, as well as local and national healtb badgets (4, 36, 38, 47, 71).

National guidelines for screening of risk of mahitigdn and PU in addition to clinical
assessment guidelines for targeted identificatrahteeatment are provided for all health care
settings (23, 53). National efforts aimed at redgaisk of malnutrition and PU do not yet
seem to have resulted in a desirable improvememtewalence of risk of malnutrition and PU
(27-29, 42, 50). However, resent research has slpopmising improvement in nutritional
screening and assessment practice in Swedish ameeian hospitals (30). Available
national guidelines and increased focus from healtk authority, have led to a rise in
implementation of nutritional guidelines, increasedeening rates including assessment of

patients energy intake and needs, and patientsmgg@utritional treatment (30) .

The Council of Europe (32) and The National Direate of Health (23) has pointed out five
common issues that might delay implementation aed@ion of proper nutritional care and

support for hospitalized patients:

« lack of clearly defined responsibilities

« lack of sufficient education

» lack of influence of the patients

» lack of co-operation among all staff groups

¢ lack of involvement from the hospital managemeg) (3
The above issues would most likely be applicabteefesuring proper hospital support for all
diseases, including PU care. Solving these banérsequire a collaborative effort of all

health care staff involved in the nutritional and €are and support.
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5.4 Study design and population

The Safety in Hospital Studg a cross-sectional point prevalence study. Kngwie
possibility of a single point prevalence not shayvnrepresentative patients population, the
point prevalence was repeated at 10 pre-schedalialer a two years period. The study
design allowed nutritional screening and PU exationan a larger hospital population,
including medical and surgical patients. The analgeflects the risk of malnutrition and
incidents of PU for 77 % of the eligible patiertsthis thesis the aim was to describe the
prevalence of PU and risk of malnutrition for theshpital population at Lovisenberg Diaconal

Hospital, consisting of medical and elective ortdip surgical patients.

The inclusion criteria allowed data from 651 patiseto be analyzed. By excluding
cognitively impaired and non-Norwegian speakinggrds, in addition to patients admitted to
ICU and Hospice, we recognize the effects this ale on our analysis. Taking this into
account, the results most likely refer to a healtigroup of patients and should only be used

for generalizing in the included patient groups.

5.5 Data collection

Second year nursing bachelor student and ward sisseducted the initial NRS 2002
screening and all skin examinations. Nutritionaksaing has not been included in the regular
bachelor nursing program as PU risk screening kimdexamination have. The tutoring and
training prior to the screening days was considaedell-functioning and sufficient
educational program for students and nurses. Makiagegistered clinical dietician
responsible for all final screenings, was regametimiting sources of error providing a more
consistent assessment of screening result. Anyntargiretations would likely apply to all

screening.

The rating of inter-rater reliability (IRR) of NRE02 screening and PU classification was
not included in this present study. Consideringrtiatively large number of raters involved
it is possible that the reliability of our data Heeen affected. But the invariability of
supervising specially trained nurses and registeliagtal dietician was considered to reduce

misinterpretations.
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Kondrup et al do refer to a strong IRR betweenthezdre professionals conducting NRS
2002 screenings, indicating little disagreemena qatient’s risk of malnutrition status (16).
A Norwegian study found a good IRR between nursestechelor nursing students
conducting the initial NRS 2002 screening, but daly IRR on the final screening. The need
of extensive training in order to achieve reliatteeening results was indicated (73). The
latter could support our clinical experience antsag’ response on the difficulties in
conducting the full NRS 2002 screening. Making waedsonnel responsible for conducting
the initial screening while specially trained nweerform the final screening might be

necessary in order to ensure satisfactory screeasts.

Specially train nurses were responsible for thimitrg in PU risk screening and assisted in
preforming all skin examinations. Kottner et alrioua strong IRR for nurses classifying PU
stages, with somewhat higher disagreement on faggiStage | PU (74). The European
Reliability Study by Beekman et al, found a low IRR nurses classifying PU (75). A
stronger reliability was reported for speciallyitied nurses, indicating the need of creating

high quality educational programs on how to difféi&te various PU stages (75).

Involving nursing bachelor students enabled thalaotion of this larger cross-sectional point
prevalence study in the hospital, normally notifélason a hectic hospital ward. The students
tutorial program and study participation, may hgixen them an improved awareness,
knowledge in research, research methods, the aliagpects of malnutrition and PU in

addition to an overall better clinical practice (78).

5.6 NRS 2002 screening and skin examination

Following national recommendations (23), the NR82@as used in this study for
nutritional risk screening of all patients. Theesming tool is validated (16, 18) and has
shown to be sensitive for detecting patients &tafamalnutrition who can benefit from

nutritional support in a hospital settings (16,28-

When implementing NRS 2002 at Lovisenberg Diacéf@dpital, BMI <20 was chosen as

cut-off for risk of malnutrition, instead of BMI €25 (moderate degree of malnutrition) as in
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the original version. In our analysis only 18 patiehad a BMI between 20-20.49, where one
third were found to be &tow riskand two thirds aPossible riskof malnutrition in the initial
screening, thus referred for a final screeninghinfinal screening half of the patients with
BMI 20-20.49 were found to be Bow riskand halfAt risk of malnutrition. These results do

not seem to have a misleading impact on our finalyeis.

To our knowledge the original BMI<20.5 was basedadrial of the positive physiological
effects of nutritional support and steroids to @ati$ with chronic obstructive pulmonary
disease using BMI <90 % of normalgMI<20.5) as an inclusion criterion (18, 78). The
ESPEN expert group considered other studies shopasgive effects of nutritional support
for patients with moderate degree of malnutritiod anild degree of severity of disease (18).
For this reason the BMI < 20.5 cut-off was chogethe original NRS 2002.

NRS 2002 screening tool was never intended to bd fe classification of nutritional status,
but designed to identify patients at nutritionakrivho could benefit from nutritional
treatment (16, 18). Using a wide range screeniaf tocluding only the initial screening
items, the risk of diagnosing more patients at oknalnutrition than those at actual risk has
to be considered. Nevertheless, misclassificatfdrospital patients for being at risk of
malnutrition when not would be of less concern thahidentifying the patients that are at

risk.

Skin examination of actual PU using the EPUAP di@sdion system will most likely to a

less extent allow individual interpretation of Pategories and give room for
misclassification. However research has showndlaasification of nonblanchable erythema,
Stage | PU, often is misclassified, especiallylenfieal area, (79-81). To distinguish a blister
from a nonblanchable erythema has proven to benthst challenging compared to
classification of Stage II-IV PU (79, 81). Knowitige importance of an accurate

identification of Stage | PU in preventing furtii®d development, proper educational

programs and repeated tutoring and training of vg&atf seems to be crucial (77, 79, 81).
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6. Conclusion

This current study confirms that risk of malnutnitiand PU still are common in a Norwegian
hospital setting. In addition it suggests the sigance of nutritional risk screening, using the
NRS 2002, in predicting the presence of PU for meddind elective orthopedic surgical
patients. The prevalence of PU was lower and riskainutrition higher than expected prior
to the study. Both the initial and the final NR2Gcreening were significant predictors of
PU. The initial NRS 2002 screening items provesdigmificantly predict PU, witiBMI<20
andAte less past wedleing the two strongest predictors. However, aliination ofAte less

past week OR Weight loss past 3 momths strongly associated with PU results.

Because of the significance of the initial NRS 2806&ening in predicting PU it might be
considered adequate for detecting patients abfiskalnutrition and PU. The initial screening
is thought easier, less time consuming and rapithdfmore, it enables more efficient
screening routines which could promote optimal enpéntation, execution and satisfactory

patient safety results.
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7. Future Perspectives

Malnutrition and PU represent a significant healthblem for patients admitted to hospitals.
National guidelines point out the importance ok ssreening, assessment and initiation of

targeted treatment in order to prevent developroentalnutrition and PU.

In the current study national guidelines were fod screening patients for risk of
malnutrition and classification of PU. The analyigisntified the predictive value of NRS
2002 in predicting actual PU in our hospital pogiola This study suggests that the initial
NRS 2002 screening items can be useful for an etiyction of patients at risk for

malnutrition and PU.

The importance of risk of malnutrition and PU sciieg, risk assessment and preventive
procedures still need to have excessive prioritypfoper reinforcement in the hospital. A
regular audit using the actual study design, ceunltburage the continuous quality assurance

efforts needed.

At present, there is no standardized method fdecthg nutrition screening data in
Norwegian hospitals. This hampers implementatiahwse of national screening guidelines.
In the future, electronic availability of validatedreening tools will enable nutritional
screening to be conducted and documented as dagdroy The Norwegian Directorate of

Health (23), thus enabling national data collection

By January 2016 The Norwegian Directorate of He@ltitoduced nutritional variables in the
national statistics of health and human servicesutyh IPLOS (Individbasert pleie- og
omsorgsstatistikk), implementing electronic registn of the variables. Electronic data
collection will enable national statistics on ntitm related measures; nutritional screening
variables, the amounts patients at risk of maltiatrj documentation of initiated targeted
nutritional treatment and treatment evaluation.li@abon of the first national data will be
available 2017. As of today the IPLOS registry aabplies for the national community
health services (nursing homes and homecare ssjvidewever, it is a valuable tool that
should be considered for national electronic haspliata collection. In the meantime,
simplifying screening routines will most likely belpful for increasing screening rates and

identification of hospitalized patients at riskro&lnutrition and PU.
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Further research aimed at rapid identification @mgeted treatment for best patient outcome
will be of significance and beneficial for patientealth care services and national health care

economy.

Lovisenberg Diaconal Hospital has made an effostiaplify screening for risk of
malnutrition, risk of PU and risk of falls, by inling crucial screening items from each
screening tool into one screening tool. This is enadailable in the electronic medical record.
The initial NRS 2002 screening itentsthe BMI<20 kg/rh?, Has the patient lost weight
within the last 3 months@ndHas the patient had a reduced dietary intake inl#st week?

are included. Future research using this simplifieetening tool, studying the effect on

screening rates and identification of patientsskt will be needed.

The significance of rapid risk identification fargeted initiation of treatment and patient
outcome has not yet been studied at Lovisenbergddal Hospital. Research aiming at this

will be valuable to ensure patient safety in hadpit

Do the best
You can until
You know better.
Then, when
You know better

Do better.

Maya Angelou
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Appendix 1: Letter of Consent

Forespgarsel om deltakelse i forskningsprosjektet

Symptomer, samsykdommer og risiko hos pasienter innlagt pa sykehus

Bakgrunn og hensikt

Dette er en forespgrsel til deg om a delta i en forskningsstudie for & undersgke forekomsten av
symptomer og risiko for fall, trykksar og underernzering hos pasienter som er innlagt pa sykehus og i
hvilken grad dette har sammenheng med samsykdommer og symptomer. Deltakelse er frivillig.
Lovisenberg Diakonale Sykehus er ansvarlige for giennomfgringen av studien. For 3 fa et sa riktig
bilde av situasjonen som mulig er det viktig at ogsa de som ikke har symptomer eller risiko deltar.

Hva innebaerer studien?

Du blir bedt om 3 fylle ut et kort spgrreskjema. | tillegg vil du bli intervjuet av sykepleierstudenter og
ansatte om temaene smerter, fall, trykksar og ernaeringsstatus, samt faktorer som er relatert til deres
forekomst. Det vil ta om lag 15 minutter a svare pa disse spgrsmalene. Vi ber ogsa om tillatelse til
innhente opplysninger fra din journal om behandling og resultater av undersgkelser du har
gjennomgatt.

Mulige fordeler og ulemper

For pasienter hvor det avdekkes betydelig risiko for fall, trykksar og underernaering, vil det i
samarbeid med pasienten bli iverksatt forebyggende tiltak. Vi forventer at noen av spgrsmalene vil
oppleves som lite relevante for flere av pasientene.

Hva skjer med informasjonen om deg?

Informasjonen som registreres om deg skal kun brukes slik som beskrevet i hensikten med studien.
Opplysninger som registreres er data fra spgrreskjemaene samt data fra din journal som omhandler
din aktuelle sykdom, behandling, helsetilstand og eventuelle komplikasjoner. Alle opplysningene vil
bli behandlet uten navn og fgdselsnummer eller andre direkte gjenkjennende opplysninger. En kode
knytter deg til dine opplysninger gjennom en navneliste.

Det er kun autorisert personell knyttet til prosjektet som har adgang til navnelisten og som kan finne
tilbake til deg og alle har taushetsplikt. Nar studien avsluttes 31. desember 2015 vil navnelisten
slettes og informasjonen om deg anonymiseres. Resulter fra studien vil bli publisert i vitenskapelige
artikler og kan bli brukt i master- og doktorgradsavhandlinger. Det vil ikke vaere mulig a identifisere
deg i resultatene av studien nar disse publiseres. Lovisenberg Diakonale Sykehus ved
administrerende direktgr er databehandlingsansvarlig.

Frivillig deltakelse

Det er frivillig @ delta i studien. Du kan nar som helst og uten a oppgi noen grunn trekke ditt
samtykke til & delta i studien. Dette vil ikke fa konsekvenser for din videre behandling. Dersom du
gnsker a delta, undertegner du samtykkeerklaeringen pa siste side. Om du na sier ja til a delta, kan du
senere trekke tilbake ditt samtykke uten at det pavirker din gvrige behandling. Dersom du senere
gnsker a trekke deg eller har spgrsmal til studien, kan du kontakte prosjektkoordinator Tove Irene
Granheim, tIf. 2322 6291. Ansvarlig for studien er professor Anners Lerdal.
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Rett til innsyn og sletting av opplysninger om deg

Hvis du sier ja til & delta i studien, har du rett til & fa innsyn i hvilke opplysninger som er registrert om
deg. Du har videre rett til a fa korrigert eventuelle feil i de opplysningene vi har registrert. Dersom du
trekker deg fra studien, kan du kreve a fa slettet innsamlede opplysninger, med mindre
opplysningene allerede er inngatt i analyser eller brukt i vitenskapelige publikasjoner.

Finansiering
Studien er finansiert gjennom forskningsmidler fra Lovisenberg Diakonale Sykehus og fra Lovisenberg
Diakonale Hggskole.

Forsikring

Vanlig forsikring ved sykehusinnleggelse

Samtykke til deltakelse i studien
Jeg er villig til & delta i studien

(Signatur fra studiedeltager og dato)

Navnelapp pasient:

Jeg bekrefter & ha gitt informasjon om studien

(Signatur ogdato)
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Appendix 2: NRS 2002 Initial screening

MALING AV ERNZAERINGSSTATUS

Nutrition risk screening 2002

Hoyde cm
Vekt kg

Veid pa sykehusvekt nr.

Har pasienten BMI under 20?
Nei
Ja
Har pasienten hatt vekttap siste 3 md?

Nei
Ja

antall kg

Har pasienten spist mindre siste uke?

Nei

Ja

Har spist 50-75 % av vanlig porsjon
Har spist 25-50 % av vanlig porsjon
Har spist 0-25 % av vanlig porsjon

Er pasienten intensivpasient?

Nei
Ja

Er noen av spgrsmalene over besvart med ja s taes kopi av dette skjemaet og legges til
ernaeringsfysiolog for sekundeerscreening.

Skal pasienten sekundeerscreenes?

Nei
Ja
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