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DEL1

Medicinsk terminologi och magtarmkanalens fysiologi

DEL 2

Dietetik med sjukdomslara, kost och folkhadlsa samt néaringslara
DEL3

Analys av vetenskaplig artikel

Kravgrans:

For godkant pa delprovet kravs att 88 av fragorna ar korrekt besvarade.
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1. Vadinnebdar begreppet RDI?

Intaget ar tillrackligt for att tacka behovet hos halften i en population

Ett hogre intag medfor risk for toxiska biverkningar

Intaget ar tillrackligt for att tacka behovet hos de flesta i en population

2. Vad avses med haram?

Livsmedel som ar forbjudna att dta, exempelvis blodmat

Livsmedel som exempelvis honung, vinsas och rott kott

Livsmedel som ar tilldtna att dta, exempelvis dadlar

3. Vad ar sant for ett barn som ar fott prematurt?

Barnet ar 6verburet

Barnet ar underburet

Barnet har en fodelsestorlek inom +1SD

4. Vad innebar korsreaktion/korsallergi?

En allergisk reaktion som uppstar nar man ater fisk som férvarats for varmt

En allergisk reaktion som uppstar till foljd av genetisk predisposition (HLA) och immunologisk
reaktion i tarmen

En allergisk reaktion som uppstar nar antikropparna reagerar pa allergen som har liknande
struktur som ursprungs allergenet
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5.

Vad betyder ortorexi?

Pesonen har en given diagnos av atstérning

Personen ater stora mangder mat under kort tid utan nagon kontroll av intaget

Personen har en fixering vid att trana och dta halsosamt

En person har ett uppskattat PAL-virde pa 1.8. Vad ger dig det for information om
personens aktivitetsniva?

Att personen har ett fysiskt aktivt jobb och dessutom tranar flera timmar i veckan, alternativt
att det handlar om en elitidrottare inom konditionsidrott

Att personen har ett fysiskt aktivt jobb alternativt har ett jobb med visst behov av forflyttning
och tranar flera timmar i veckan

Att personen tar en promenad eller dylikt nagon gang i veckan men i évrigt har ett inaktivt
arbete och livsstil

Vilket av féljande pastaenden dr korrekt?

REE ar 3-5 % hogre an BMR

BMR &r 3-5 % hogre an REE

Matens termogena effekt avser den energi som férgas vid tillagning av mat

Vad betyder morbiditet?

Biverkning

Smarta

Sjuklighet
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9. Vad dr ett annat ord/beskrivning av Peritonit?

Bindhinneinflammation

Bukhinneinflammation

Benhinneinflammation

10. Vad ar ett annat ord/beskrivning av Uremi?

Gulsot

Njursten

Urinforgiftning

11. Dumping orsakas av:

hyperinsulinemi

hypoinsulinemi

normoglykemi

12. Vad mater det diastoliska blodtrycket?

Mater trycket som uppstar i de centrala karlen nar hjartat drar sig samman och blodet
pumpas ut fran den vanstra hjarthalvan.

Mater trycket mellan varje hjartsammandragning nar hjartat vilar och fylls med blod

Mater trycket i hjartats slag
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13. Hur berdknas BMI for vuxna?

Kroppslangd i meter i kvadrat dividerat med kroppsvikt (kg)

Kroppsvikt multiplicerat med kroppsldangd dividerat med tva

Kroppsvikt (kg) dividerat med kroppslangd i meter i kvadrat

14. Vad betyder sarcopeni?

Forlust/brist pa muskelmassa

Forlust/brist pa muskel- och fettmassa

Forlust/brist pa av kroppsmassa

15. Vad betyder hemipares?

Jarnbrist till foljd av malabsorption

Overrorlighet i armar och ben

Mild muskelsvaghet i ena kroppshalvan

16. Vad ar ett annat ord/beskrivning av xerostomi?

Muntorrhet

Trotthet

Smakforlust
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17.

18.

19.

20.

Vilken beskrivning férklarar virus:

Virus ligger latent i kroppen aktiveras framfor allt av forhojd kroppstemperatur

Virus ligger latent i kroppen smittar inte andra manniskor

Virus har en inkubationstid som ar 1-2 veckor

Vad &r kronisk bronkit?

Kronisk bronkit ar ett tillstand med hypersekretion (da onormalt mycket sekret frigors) av
slem i luftvagarna

Kronisk bronkit ar ett tillstand med hyposekretion (da onormalt lite sekret frigors) vilket leder
till torrhet i luftvagarna

Kronisk bronkit ar ett tillstand dar olika partiklar i luften retar flimmerharen i luftréren och
ger ihallande torrhosta

Vad r ett annat ord/beskrivning av dysgeusi?

Forandrad rorlighet

Forandrad kansel

Forandrad smakféornimmelse

Vad innebar uremi vid kronisk njursjukdom?

Avsaknad av urinproduktion

Anhopning av urindamne i blodet

Urinvagsinfektion
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21.

22.

23.

24.

Vad dr ett annat ord/beskrivning av fistel?

Kroppséppning

Sjuklig fortrangning av rorformig anatomisk struktur

Icke-normal forbindelse mellan tva organ

Vad ar ikterus?

Magsar

Gulsot

Andnéd

Vad ar steatorré?

Fettrik avforing som beror pa malabsorption eller maldigestion

Avforingen ar gron eller svart i fargen och orsakas av att den legat lange i tarmarna

Los avforing ofta vattning som orsakas av virus och bakterier

Vad innebar en ileostomi?

Kirurgiskt skapad 6ppning fran tjocktarmen och bukhuden

Kirurgiskt skapad 6ppning fran magsacken och bukhuden

Kirurgiskt skapad 6ppning fran tunntarmen och bukhuden
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25. Vilket pastaende om ventrikeln ar korrekt?

alkohol ar ett naringsamne som kan absorberas direkt via slemhinnan i ventrikeln

ventrikeln rymmer normalt 2,5 |

vid ventrikelsjukdom ar det ar inte maojligt att operera bort hela ventrikeln

26. Vid diabetes typ 1 ar insulinbehandling nédvandigt. Manga patienter far idag en
insulinpump. En insulinpump innehaller (ndstan) alltid:

medelldngverkande insulin

langtidsverkande insulin

direktverkande insulin

27. Adrenerga symtom forekommer vid diabetes framst vid:

normoglykemi

hypoglykemi

hyperglykemi

28. Vad innebar begreppet villusatrofi?

Att tarmluddet i tunntarmen forstors

Att magsaftsproduktionen i magsacken gar ned

Att bakterierna i tjocktarmen slutar bryta ned kostfiber
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29. Vad avses med uttrycket Failure to thrive?

Svarigheter att ata

Forsamrad psykisk utveckling

Ej tillfredstallande viktokning

30. Vad innebar rumination?

Uppstotning med smarta i anslutning till maltid

Uppstotning utan smarta i anslutning till maltid

Uppstotning med krakning i anslutning till maltid

31. Vad betyder suckling?

barnets sugmonster ror sig framat - bakat

barnets sugmonster ror sig uppat - nerat

barnets sugmonster dr en kombination av framat - bakat och uppat -nerat

32. Vad ar den korrekta betydelsen till forkortning EAA?

Evidensbaserade riktlinjer

Essentiella fettsyror

Essentiella aminosyror
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33. Vad betyder dehydrering?

Vatskeforlust

Syreforlust

Ateruppvitskande

34. Vad kdnnetecknar Postprandial distress syndrome (PDS)?

Forsenad mattnadskansla

Fylinadskéansla efter maltid

Vark, smarta i epigastriet

35. Vilka av féljande fettsyror bor enligt nordiska naringsrekommendationer (NNR 2023)
begransas till max 10 E%?

Transfettsyror

Cis-enkelomattade fettsyror

Mattade fettsyror

36. Hur manga gram kostfiber rekommenderas dagligen till vuxna enligt nordiska
ndringsrekommendationer (NNR 2023)?

3,0-3,5 gram /Ml

2,5-4,0 gram/MJ

5 gram/MJ
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37.

38.

39.

40.

Vilket av féljande pastaenden om fullkorn &r korrekt?

fiberhavregryn ar en fullkornsprodukt, detta galler daremot inte "vanliga" havregryn

fullkornsprodukter fran sadesslag kan innehalla bade gelbildande och icke gelbildande fiber

fullkornsprodukter har alltid lagt glykemiskt index

I den mat vi ater finns ett antal olika fettsyror. Vilket av foljande pastaende om fettsyror &r
korrekt?

samtliga mattade fettsyror i maten paverkar var kropp negativt

omega-6 fettsyrorna ar de viktigaste fettsyrorna for att forebygga hjart-karlsjukdom

en av de fettsyror som sags paverka LDL-nivaerna i blodet mest negativt dr myristinsyra

Vilket livsmedel dr mest relevant att rekommendera fér att 6ka jarnupptag fran maten?

Avokado

Paprika

Aubergine

Vad av féljande ar en god kalla till folat?

Spenat

Lax

Olivolja
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41. Vilken av nedanstaende punkter representerar en maltid som en ortodox jude kan
forvantas att dta vid en och samma maltid.

Mejeriprodukter och halalslaktat kott

Gronsaker och halalslaktat kott

Skaldjur och ris

42. Vilken av raitterna pa foljande restaurangmeny bor en gravid kvinna vilja fér att undvika
risk fér bakterier och skadliga amnen i maten?

Charkbricka, dessertostar, kex och farsk frukt

Rabiff med kapris, aggula, krasse, flingsalt

Angkokt torsk, rod kaviar, skirat smor, broccoli

43. Vilket av féljande livsmedel ger ofta allergiska problem hos en vuxen med
bjorkpollenallergi?

Tomat

Kiwi

Selleri

44. Vilka livsmedel ar bast anpassade till ett barn som diagnostiserad med sojaallergi?

Mjolk, Herrgardsost, flaskfars

Laktosfri mjolk, vetemjol, Anamma formbar fars

Tempeh, mjolk, flaskfars
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45.

46.

47.

48.

Vilket kostrad ger du till en patient som har &tit vegankost i tre ar och som nu har
uppmarksammat att en vegansk kost okar risken for B12 brist?

Du rekommenderar patienten att dta alger som innehaller B12

Du rekommenderar patienten att inta dagligt kosttillskott av B12 och vélja B12 berikade
veganska livsmedel

Du rekommenderar patienten att sluta dta veganmat och boérja dta blandkost

Vid bedémning av en patient med &tstorning, vilken laboratorieparameter ar ofta Iag som
ett resultat av naringsbrist och kan indikera risk for elektrolytrubbningar?

Hemoglobinvarde

Kreatininkoncentration

Kaliumniva

Vilket av féljande pastaenden om energiforbrukning ar sant?

Energiforbrukningen minskar vid lag lufttemperatur

Vid vistelse pa hog héjd minskar energiférbrukningen

Vid feber 6kar energiférbrukningen

Vilket av féljande pastaenden ar korrekt?

Energiférbrukningen &r relativt konstant fran vecka till vecka

NEAT (non excercise activity thermogenesis) kan inkludera stddning av hemmet

BMR varierar fran vecka till vecka
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49. Vilket av kroppens inre organ star for den storsta andelen av var energiférbrukning (ca 30%
av BMR)?

Njuren

Hjartat

Levern

50. Du trdffar en patient som vager 59 kg och dr 172 cm lang. Vad ar patientens BMI?

18

20

22

51. Du triffar en patient som minskat i vikt. Tidigare vikt ar 85 kg och patienten vager idag 80
kg. Vilken ar patientens viktférlust i %?

2%

4%

6%

52. Du tréffar en patient som dr 40 ar, vager 56 kg och dr 160 cm lang. Hur bedomer du
patientens BMI?

Undervikt

Normalvikt

Overvikt
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53.

54.

55.

56.

Vad av foljande ar utvecklat for att stalla diagnosen malnutrition?

BMlI-tabeller

GLIM-kriterier

IDDSI ramverk

Vid enteral nutrition finns olika administreringssatt for att tillféra sondnéringen.
Vilket administreringssatt ar det som beskrivs nedan?

Sondmatningen ges under ett kortare tidsintervall (5 — 20 minuter), vanligtvis med hjdlp av
en sondmatningsspruta.

Kontinuerlig matning

Intermittent matning

Bolusmatning

Vid enteral nutrition finns olika enterala tillfartsvégar. Vilket pastaende stimmer bast
Overens med en jejunostomi?

Anvéands vanligtvis vid kortare tids sondmatning (mindre an 4 veckor)

Sondspetsen mynnar i ventrikeln

Kan doljas under klader

Vilken administreringsmetod for sondmatning dr lamplig fér en patient som énskar
perioder av "frihet" fran pumpen?

Bolusmatning

Intermittent matning

Kontinuerlig matning
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57.

58.

59.

60.

Vad ar sant om hygienaspekter vid enteral nutrition?

Oobppnad forpackning kan férvaras i rumstemperatur.

Oo6ppnad férpackning ska forvaras i kylskap.

Ooppnad forpackning som férvaras i rumstemperatur ska kasseras efter 12 timmar.

Vid vilken administreringsmetod for sondmatning rekommenderas fér sondmatning i
jejunum?

Bolusmatning

Intermittent matning

Kontinuerlig matning

En patient som beh6ver parenteral nutrition under en langre tid och ska administreras en
ndringslésning med ca 1500 mosm/I i stéllet fér en I6sning med ca 800 mosm/I.

Vilken av féljande infarter passar bast for att administrera parenteral nutrition till denna
patient?

Perifer venkateter

Central venkateter

Witzelfistel

Nar ett barn &r kritiskt sjukt och behoéver parenteral nutrition (PN), hur ska PN ges enligt
riktlinjer?

Avvakta full PN forsta veckan men ge tillsatser

Full PN utan tillsatser forsta veckan

Full PN med tillsatser forsta veckan
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61. De elektrolytférandringar som sker vid refeeding syndrome beror metabolt primart pa
tillforsel av ett makronaringsamne, vilket?

Kolhydrater

Protein

Fett

62. Ange varfor visceral fetma dr en sa stark riskfaktor fér diagnosen Metabolt syndrom?

Tydligt samband med 6kad insulinresistens

Tydligt samband med férhojt blodtryck

Tydligt samband med forhojt kolesterol

63. Vad bedoms som en hilsosam viktnedgangstakt/vecka for en patient med BMI 32?

< 0,5 kg/vecka

0,5 -1 kg/vecka

>1,5 kg/vecka

64. Proteinrekommendationen for dldre dr hégre an fér yngre personer. Det framsta skalet till
detta ar:

Immunférvaret forsvagas nar man blir dldre

Motverka sarkopeni

Bibehalla hjarnans funktion
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65. Vilket av nedanstaende niringsamnen dr vid brist sammankopplat med pernicios anemi
hos aldre?

Vitamin B12

Vitamin B2

Vitamin K

66. Vilket vitamin kan minska effekten av L-dopa vid Parkinsons sjukdom?

Vitamin B6

Vitamin D

Vitamin B12

67. Vid vardering av vikt vid ryggmargsskada, vad stammer avseende BMI?

BMlI-intervallet for normalvikt ar oférandrat vid ryggmargsskada

BMl-intervallet for normalvikt ar hogre vid ryggmargsskada

BMl-intervallet for normalvikt ar lagre vid ryggmargsskada

68. Vid svar demens, vilket av féljande kostrad ar aktuellt vid nutritionsbehandling for att
forbattra matintag hos patienten?

Enteral nutrition

Prova plockvanlig mat, s.k. fingerfoods

Supplementera med omega-3-fettsyror
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69.

70.

71.

72.

Vad beskriver IDDSI?

Standardiserade definitioner for konsistensanpassad mat och dryck vid dysfagi

Kriterier for diagnostisering av malnutrition vid demens

Kostbehandling lamplig vid metabola syndromet

Vid HIV-infektion finns dven dkad risk for framfor allt

Njursjukdom

Hjartkarlsjukdom

Leversjukdom

For en person med langt framskriden kronisk obstruktiv lungsjukdom (KOL) dr en vanlig
negativ konsekvens i samband med maltid:

Svarigheter att fora tuggan till munnen

Trotthet och tidig mattnad

Huvudvark som framkallar krakreflex

Man 62 ar, BMI 27, har nyligen diagnosticerats med lungcancer. Vilka av féljande kostrad
kring maltiderna bor ges till denne patient?

Sma, frekventa maltider som &r energi- och proteinrika

Vilj en varierad kost jamnt férdelad ver dagen

Oka intaget av fiberrika livsmedel
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73. Vad ér falskt om sa kallad "sdker mat"?

Undvik animalier

Undvik opastoriserade livsmedel

Undvik frukt och gronsaker

74. Vilken av féljande ar ett kiannetecken av de metabola forandringar som sker vid
cancercachexi?

Minskad proteinkatabolism

Minskad lipolys

Okad glukoneogenes

75. Tumorer specificeras vanligtvis utifran olika stadier. Vilket av foljande stadier dr ndrmast i
att definiera en tumor med liten storlek och ingen spridd sjukdom?

76. Vilket laborationsvarde bor du som dietist kontrollera vid nutritionsutredning av en
patient med kronisk njursjukdom?

Bilirubin

ALAT

Kalium
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77. Vilken typ av kostbehandling representerar dagsmenyn?

Havregrynsgrot (1 portion)
Sylt

Mjolk (1 dI)

Frukost Brod (1 skiva)
Smorgasmargarin
Marmelad

Appeljuice (2 dl)
Digestivekex (2 st)

Mellanmal o .
Smorgasmargarin

Linsoppa (1 port)
Morot (1 st)

Lunch Knackebrod (1 skiva)
Smorgasmargarin
Vatten

Blabarskram (2dl)
Mjolk (1 dl)

Ris (1 portion)
Fiskbullar (1 portion)
Broccoli (1 portion)
Lattol (2 dl)
Nyponsoppa (2 dl)
Brod (1 st)

Kvallsmal [Smorgdsmargarin
Leverpastej (1 skiva)
Apple

Mellanmal

Middag

Proteinreducerad kost

Proteinomfordelad kost

Kostbehandling vid fenylketonuri (PKU)

78. Patienten har forstoppningsbesvar utan underliggande allvarlig sjukdom, vilka kostrad bor
du ge?

Undvik rott kott, vila efter maltid, ga pa toaletten regelbundet

Oka intaget av fiber, adekvat vitskeintag, 6ka den fysiska aktivitetsgraden

Minska intaget av s6ta och feta livsmedel, anvand laxerande medel, vila efter maltid
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79.

80.

81.

82.

Vilket av féljande ar inte ett vanligt patologiskt kidnnetecken for Morbus Crohn?

Strikturer

Fistlar

Kontinuerlig inflammation

Vad dr sant om Ulceros kolit?

Forekommer i ventrikeln

Forekommer i jejunum

Férekommer i kolon

Vad ar sant om synbiotika?

Kost eller kosttillskott med levande bakterier som kan gynna halsan

Halsoframjande kolhydrater i kosten som upptas langsamt eller &r icke-nedbrytbara

Kost eller kosttillskott med levande bakterier kombinerat med hélsofraimjande kolhydrater i
kosten som upptas langsamt eller &r icke-nedbrytbara

Vad av féljande ar en vanligt bidragande orsak till malnutrition vid leversjukdom?

Smakférandringar

Trismus

Spasticitet
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83. Vid ascites, vilket kostrad kan vara aktuellt?

Reducera energiintag

Reducera intag av grenade aminosyror

Reducera saltintag

84. Patienten har haft kronisk pankreatit i mer dn 10 ar och har nu utvecklat diabetes mellitus,
vad dr malet med kostbehandlingen?

Strava efter att kontrollera symtomen

Strava efter normala blodsockervarden

Strava efter viktuppgang

85. Vilken av féljande vitaminer riskerar en patient med kronisk pankreatit och steatorré fa
brist pa?

B12

Pantotensyra

Vitamin D

86. Vilket av féljande livsmedel kan orsaka stopp i tarmen och kan ddrmed vara viktiga for en
patient med stomi att byta ut?

Lax

Agg

Svamp
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87.

88.

89.

90.

Vilka av nedanstaende hor till kdnda riskgrupper for att drabbas av pernicios anemi om
inte atgarder satts in?

Patienter med hypoglykemi

Patienter som genomgatt total gastrektomi

Patienter som genomgatt leverresektion

Helicobacter pylori dr en bakterie som aterfinns i

Matstrupen

Ventrikeln

Colon

Tillvixthormon ar ett hormon bade kan verka anabolt och katabolt. For att verka anabolt
kravs narvaro av ett annat hormon namligen:

Insulin

Kortisol

Adrenalin

Vid diabetes anvander patienten sig ofta av kolhydratrdkning for att optimera
blodsockerkontrollen. Vilket av nedanstaende pastaende gillande kolhydratrikning &ar
korrekt?

300-regeln anvands till frukost eftersom insulinbehovet ar lagre pa morgonen

nar en utovar kolhydratrakning behdver en veta sin totala dygnsdos av basinsulin

kollhydratkvoten ar individuell for varje person
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91.

92.

93.

94,

Vilket kostrad dr mest korrekt avseende kostbehandlingen for en patient med celiaki?

At enligt NNR men vilj havrebaserade produkter

At enligt NNR men uteslut alla produkter som innehéller korn, rdg och vete.

At enligt NNR men undvik produkter som innehéller vete samt vilj laktosfria produkter

Du tréffar ett barn som lagts in pa avdelningen med andningsbesvir. Vilket av foljande ar
korrekt utifran vad du kan utldsa fran tillvixtkurvan? Se Bilaga 1.

Barnet ar fodd prematurt

Tillvaxtkurvan ar korrigerad for iso-BMI

Barnet ar fodd med kromosomavvikelse

Barn med en utveckling av obesitas/fetma riskerar i en tidig dlder drabbas av manga
allvarliga komplikationer. Vilket pastaendet dr korrekt?

Utebliven pubertet

Langdtillvaxten avstannar

Utveckling av kardiovaskular sjukdom

Hur langre rekommenderar Livsmedelsverket samt WHO att ett spadbarns energi- och
naringsbehov ska tackas helt av bréstmjoélk alternativt modersmjélksersattning?

Till 4 manaders alder

Till 6 manaders alder

Till 8 manaders alder
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95. Vilket av foljande livsmedel b6r undvikas till barn under 1 ar?

Radisa

Grapefrukt

Honung

96. Vilken av foljande problematik ar vanligt férekommande vid cystisk fibros?

Svaéljsvarigheter

Luftvagsinfektioner

Kanslighet mot mjolk

97. Vilket av féljande livsmedel begransas vanligtvis vid kostbehandling av fenylketonuri,
(PKU)?

Avocado

Agg

Olivolja

98. Vilken av foljande tillstand i en patients sjukdomshistoria dr kontraindikation for
behandling med ketogen kost?

Forstoppning

Hogt blodtryck

Avancerade lipidrubbningar
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99. Barn med medfédda hjartfel kriks ofta, vilka av nedanstaende atgarder foreslar du for att
minska krakningarna?

Berikad modersmjolkersattning, fortjockningsmedel, mindre matvolym, anpassad
napp/flaska

Peptid- och MCT-baserad sondnéring, flera maltider per dygn, mindre matvolym per maltid

Anpassad spadbarnsformula, langre matningstid, anpassat matningslage

100. Du arbetar som dietist vid en HIV-mottagning. Vilken kostregim skulle du utga ifran for en
patient med nydiagnostiserad HIV utan undernédringsproblematik?

Energiberikad kost

Proteinreducerad kost

NNR-kost
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| denna del ska du ldsa en vetenskaplig artikel, Mapping Health-Related Quality of Life, Anxiety,
and Depression in Patients with Head and Neck Cancer Diagnosed with Malnutrition Defined by
GLIM (se bilaga 2), och sedan svara pa ett antal fragor kring den.

Det kan vara bra att ldsa igenom fragorna innan du borjar ldsa artikeln.

101. Vilket av nedanstdende problem ir enligt bakgrunden vanliga hos huvud-
[halscancerpatienter?

Smakférandringar

Overdriven salivproduktion

Viktuppgang

102. Vilka deltagare inkluderades i studien?

Huvud- och halscancerpatienter som behandlades med cytostatika

Huvud- och halscancerpatienter som behandlades med stralning

Obehandlade huvud-/halscancerpatienter

103. Hur manga deltog i studien?

242 personer

273 personer

288 personer
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104. Vad var det huvudsakliga syftet med studien?

Man ville undersoka om GLIM-kriterierna fungerar som screeningverktyg fér undernaring

Man ville undersoka kopplingen mellan undernéaring och halsorelaterad livskvalitet

Man ville undersdka om en ett ar lang behandling for huvud-/halscancerpatienter
paverkade deras naringsstatus

105. Pavilket av féljande omraden madde de undernirda patienterna samre in de icke
undernarda vid starten av behandlingen?

Smarta

Angest

Ensamatande

106. Pa vilka av féljande omraden madde de undernirda patienterna samre in de icke
undernirda vid ettarsuppféljningen?

Hosta

Klibbig saliv

Depression

107. Vilka av féljande kriterier skulle leda till en undernaringsdiagnos enligt GLIM-kriterierna?

<15% fettfri massa for kvinnor samt BMI <20 fér personer under 70 ar

>5% viktforlust samt BMI <22 for personer éver 70 ar

Lagt matintag samt BMI <20 for personer under 70 ar
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108.

100.

110.

Vid vilken/vilka tidpunkt/er/ rapporterade deltagarna samst hilsorelaterad livskvalitet
(pa gruppniva)?

Vid sjuveckorsuppféljningen

Bade vid sjuveckors- och ettarsuppféljningen

Vid ettarsuppféljningen

Under rubriken Institutional Review Board Statement star det “... approved by the Ethical
Review Board at Umea university”. Vad menas med det?

Etikkommittén vid Umea universitet garanterar att studien genomfors pa ett etiskt korrekt
satt

Studien ar kvalitetskontrollerad av etikkommittén vid Umea universitet och uppfyller
sarskilt hoga kvalitetskrav

Studien har sokt och fatt etiskt tillstand for genomforandet

Vilket pastaende stammer bast med forfattarnas slutsats?

Nutritionsatgdrder bor framfor allt sattas in efter att behandlingen fullbordats

Nutritionsatgarder bor inga i bade behandling och rehabilitering

Nutritionsatgarder bor framfor allt sattas in i bérjan av behandlingen
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Abstract: Patients with cancer deal with problems related to physical, psychological, social, and
emotional functions. The aim was to investigate malnutrition defined by the Global Leadership
Initiative on Malnutrition (GLIM) criteria in relation to health-related quality of life, anxiety, and
depression in patients with head and neck cancer. This was a prospective observational research
study with 273 patients followed at the start of treatment, seven weeks, and one year. Data collection
included nutritional status and support, and the questionnaires: European Organization for Research
and Treatment of Cancer Head and neck cancer module (EORTC QLQ-H&NB35) and the Hospital
Anxiety and Depression Scale (HADS). Malnutrition was defined using the GLIM criteria. The study
showed that patients with malnutrition had significantly greater deterioration in their health-related
quality of life at seven weeks. On a group level, health-related quality of life was most severe at
this time point and some scores still implied problems at one year. Significantly, more patients
reported anxiety at the start of treatment whereas significantly more patients reported depression at
seven weeks. Over the trajectory of care, the need for support often varies. Psychosocial support is
imperative and at the end of treatment extra focus should be put on nutritional interventions and
managing treatment-related symptoms to improve nutritional status and health-related quality of
life. In the long-term, head and neck cancer survivors need help to find strategies to cope with the
remaining sequel.

Keywords: head and neck cancer; malnutrition; EORTC QLQ-H&N35; HADS; weight loss; CRP

1. Introduction

Over the years, previous research has shown that patients with cancer not only have
to deal with impaired physical function related to the disease and treatment, but also
with challenges from a psychological, social, and emotional perspective. In patients with
head and neck cancer (HNC), the tumor itself and treatment-related toxicities may lead to
aesthetic alterations and dysfunctions e.g., of the oral cavity and the swallowing procedure,
and speech impairment [1,2], which can lead to health-related quality of life (HRQoL)
deterioration and emotional distress with depression and anxiety [3].

HNC refers to a heterogeneous group of cancer in the upper aero digestive tract
and is a collective term for nine different diagnoses [1]. The main treatment is external
beam radiotherapy (RT) delivered either as a single treatment or combined with surgery
and/or pharmacological therapy (chemotherapy or antibody therapy). One of the most
reported problems by patients with HNC is treatment-related nutritional problems [4], i.e.,
smell and taste alterations, xerostomia, mucositis, dysphagia, chewing problems, pain in
the oral cavity and throat, and trismus [1,5-8]. Eating problems lead to deterioration in
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nutritional status and a nadir of weight loss has been reported in earlier studies to occur
around six months after treatment [9,10]. A study by Petruson et al. [11] on 49 patients
with HNC showed that patients with weight loss of >10% during six months (a set period
between three months before and three months after diagnosis) had poorer HRQoL at
diagnosis compared to those with less weight loss. Hence, problems related to a poor
nutritional status affect the patients in many ways and have negative impacts on physical,
psychological, existential, as well as social wellbeing [12,13] and may lead to reduced
HRQoL and increased mortality [14].

A worldwide consensus to define malnutrition has been absent up until now. In 2018,
experts from several international organizations agreed on a definition for malnutrition
in adults, i.e., the Global Leadership Initiative on Malnutrition (GLIM) [15]. They suggest
diagnosing malnutrition by combining at least one phenotypic criterion (body weight
loss, low body mass index [BMI], or reduced muscle mass) with one etiologic criterion
(reduced food intake/assimilation or inflammation). In 2020, we examined the prevalence
of malnutrition according to GLIM in HNC [16], and in our most recent publication [17],
we further examined GLIM in relation to different patient-, tumor-, and treatment-related
factors. To continue to build an evidence base for GLIM, for this study, we wanted to
understand the relationship between malnutrition according to GLIM with HRQoL and
emotional distress on larger groups of patients.

The aim with the present study was to investigate malnutrition defined by the GLIM
criteria in relation to health-related quality of life, anxiety, and depression in patients with
head and neck cancer at the start of treatment and up to one year after treatment.

2. Materials and Methods

This is the third study from this research group about GLIM [16,17], which de-
rives from a larger Swedish prospective observational research study (ClinicalTrials.gov
NCT03343236).

2.1. Subjects

Patients with untreated and curative intent HNC with a performance status of 0-2
rendering from the World Health Organization (WHO) were included. Exclusion criteria
were inability to understand the Swedish language, severe alcohol abuse, cognitive diag-
noses such as senile dementia or mental disturbance, or malignant neoplasm previously
treated within the past five years. The patients were recruited from October 2015 to July
2019 at three tertiary referral hospitals and the follow-ups took place there or at the local
hospital. During that period, 288 patients accepted participation, and 273 patients were
included in the present study. The patients that were excluded had missing data at the first
follow-up at seven weeks after the start of treatment due to palliative care or being deceased
(n =4), dropouts at seven weeks (1 = 1), or missing values of GLIM (1 = 10). Of the included
273 patients, 31 did not complete the last follow-up at one year. This was due to residual
disease (n = 3), deceased patients (n = 22), or dropouts (1 = 6).

2.2. Data Collection

Data for this study was collected at the initiation of treatment, with follow-ups at seven
weeks after the start of treatment, and one year after the end of treatment. For patients
treated with RT, the follow-up at seven weeks after the start of treatment corresponded
to the end of RT. A database for the research study has been developed to maintain easy;,
reliable, and safe data collection (data.dynareg.se). Data extracted from the database
for this study was: background data to present patient (age, sex, living arrangements,
working situation, and smoking habits), tumor (tumor location, tumor stage), and treatment
characteristics (external radiotherapy, surgery, pharmacological therapy, brachytherapy);
and nutritional assessment parameters. In addition, a blood sample for C-reactive protein
(CRP) was collected and the analysis of CRP was carried out in certified laboratories.
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2.3. Nutritional Assessment

Nutritional status was continuously monitored during the patients’ cancer treatment,
and according to local guidelines they were offered nutritional support when they had a
body weight loss of >5%, problems with oral eating or expected severe nutritional problems
due to advanced tumor of stage IV. Percentage body weight loss was calculated at seven
weeks after the start of treatment and one year after the end of treatment, with weight at
the start of treatment as the reference weight. Clinically relevant weight loss was defined
as >5% within six months or >10% beyond six months, respectively [15]. Cut-offs for
BMI were: underweight <20; normal weight 20-24.99; and overweight/obesity >25 if
<70 years [15]. For patients over 70 years, BMI <22 was considered underweight and BMI
between 22 and 27 was considered normal. The patient’s fat-free mass (FFM) was measured
using an 8-electrode bioelectrical impedance analysis (BIA) device (type BC-418MA, Tanita
Corporation, Tokyo, Japan). The patients were also asked if they could maintain oral intake
or needed nutritional support (total or partial use of tube feeding/parenteral nutrition).

The patients in this study were not screened for malnutrition as all patients with
HNC are at potential risk for malnutrition due to the location of the tumor and the given
treatment. Patients were diagnosed with malnutrition at seven weeks after the start of
treatment if having one combination of GLIM present i.e., one phenotypic criterion and
one etiologic criterion. The choice of time point relies on our previous study showing the
highest frequency of malnutrition at seven weeks [15]. The phenotypic GLIM criteria were
defined as >5% body weight loss within six months, BMI <20 or <22 if >70 years, or fat-free
mass index (FEMI) <15 FFM/m? for women and <17 FFM/m? for men [15]. Since the BIA
equipment was only available at the three tertiary referral hospitals, patients assessed at
their local hospital at the follow-ups had no value for FFMI (1 = 107). The etiologic GLIM
criteria were defined as partial or no food intake with the need for nutritional support or
CRP >5 mg/L as suggested by the European Society for Clinical Nutrition and Metabolism,
ESPEN [18].

2.4. Health-Related Quality of Life, Anxiety, and Depression

Patients were asked to answer two questionnaires about HRQoL and emotional
distress. The patients were able to fill in a digital version of the questionnaires where data
were transferred straight into the database (data.dynareg.se), or they were able to fill in
a paper version. Research nurses transferred the results from the paper version into the
database. The number of patients answering each question at the start of treatment and the
two follow-ups is presented in Table 2 and Appendix A.

The HRQoL questionnaire used was the European Organization for Research and
Treatment of Cancer Head and neck cancer module (EORTC QLQ-H&N35) [19], which
consists of 35 questions related to problems caused by the tumor location and the given
treatment. It includes seven multi-item scales regarding: pain, swallowing, senses prob-
lems, speech problems, trouble with social eating and social contact, and less sexuality, and
additionally, eleven single items. Patients respond on a 4-point Likert scale from 1 = not at
all to 4 = very much, except for five questions which are rated on a yes-or-no scale. The
results from the EORTC QLQ-H&NB35 module should be interpreted such that a higher
score indicates a worse problem. For the five questions rated on a yes-or-no scale, the scores
indicate the percentage of yes answers. Clinically relevant changes in EORTC QLQ-H&N35
scores were defined as a >10-point change from baseline [20].

The Hospital Anxiety and Depression Scale (HADS) [21] was used to screen for
psychiatric morbidity /emotional distress and is a valid and reliable self-rating screening
tool. It consists of 14-item questions, seven for anxiety, and seven for depression. The
scores grade from 0-3 (4-point Likert scale) and they are separately summarized from 0 to
21. Cut-off scores are 0—6 normal, 7-10 mild to moderate, and >10 severe.
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2.5. Statistical Analysis

Descriptive statistical methods are presented for continuous variables as mean +
standard deviation (SD), and categorical variables are presented as numbers (%). The
outcome binary variable is malnutrition defined by GLIM (yes/no) at seven weeks after the
start of treatment. Differences in background variables between patients with and without
malnutrition were measured using the Pearson’s chi-squared test or the Independent
Samples T-test. HRQoL and anxiety/depression between patients with and without
malnutrition were measured using the Mann-Whitney U-test. Wilcoxon Signed Rank Test
was used to analyze the statistically significant change in the distribution of patients to
different nutritional parameters (BMI and use of nutritional support) and different scores
in HADS from start of treatment to the two follow-ups, respectively. Descriptive statistics
were used to present numbers (%) of patients with clinically relevant changes in HRQoL
(10 points higher compared to the score reported at the start of treatment) for symptoms
found statistically significant between patients with and without malnutrition. A p value of
< 0.05 was considered statistically significant and all tests were two-tailed. For all statistical
analyzes, IBM SPSS statistics version 27 (IBM, Armonk, NY, USA) was used.

3. Results

The characteristics of the 273 patients at the start of treatment are presented in Table 1.
The mean age was 63 years (+11 years), and the male-to-female ratio was 2.64:1 (198 males,
75 females). Most patients had tumor of the oropharynx 124 /273 (45.4%) and 160/273
(58.6%) had stage I-1I cancer.

Table 1. Characteristics of the studied patients with head and neck cancer regarding the group in total (n = 273), patients

with malnutrition (n = 123) at seven weeks after the start of treatment defined by the Global Leadership Initiative on
Malnutrition (GLIM), and patients without malnutrition (n = 150).

Malnutrition

Characteristics Sub-Groups Total Yes No p Value *
Age (years), mean (SD) 63.0 (11.0) 63.7 (10.6) 62.5 (11.4) 0.371
Age, n (%) <70 years 191 (70.0) 85 (69.1) 106 (70.7) 0.780
>70 years 82 (30.0) 38 (30.9) 44 (29.3) :
Gender, n (%) Female 75 (27.5) 36 (29.3) 39 (26.0) 0.547
Male 198 (72.5) 87 (70.7) 111 (74.0) i
Worklng(i/:‘t)uatlon, n Currently working 142 (52.0) 58 (47.2) 84 (56.0) 0.146
Unemployed, on sick leave, pensioner 131 (48.0) 65 (52.8) 66 (44.0)
Smoking, n (%) Never smoked 91 (33.3) 40 (32.5) 51 (34.0) 0.79
Ex-/smoker 182 (66.7) 83 (67.5) 99 (66.0) -
Living arr(aox; §ements, n Living with someone 204 (74.7) 91 (74.0) 113 (75.8)
Living alone 68 (24.9) 32 (26.0) 36 (24.2) 0.725
Missing 1(0.4) - -
Tumor site, n (%) Oropharynx 124 (45.4) 62 (50.4) 62 (41.3)
Oral cavity 75 (27.5) 37(30.1) 38(25.3) 0.041
Larynx 30 (11.0) 7(5.7) 23 (15.3) :
Other ' 44 (16.1) 17 (13.8) 27 (18.0)
Tumor stage ¥, n (%) I-I 160 (58.6) 51 (41.5) 109 (73.6)
-1V 111 (40.7) 72 (58.5) 39 (26.4) <0.001
Not applicable 2(0.7) - -
Treatment type, n (%) RTS + surgery 149 (54.6) 57 (46.3) 92 (61.3)
Surgery 24 (8.8) 2(1.6) 22 (14.7)
Chemoradiotherapy = surgery 75 (27.5) 50 (40.7) 25 (16.7) <0.001
RT § £ surgery + other pharmacological 16 (59) 9(73) 7(47)
treatment
Brachytherapy 9(3.3) 54.1) 4(2.7)

* Malnutrition according to GLIM vs. no malnutrition using the Independent Samples T test or the Pearson’s chi-squared test. Statistically
significant p-values (<0.05) are shown in bold text. + Hypopharynx, nasopharynx, salivary gland cancer, nasal and sinus cancer, cancer
of the external auditory canal, ear cancer, and cancer of unknown primary. § The Union for International Cancer Control’s (UICC) 8.

§ External radiotherapy.
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Table 1 also display patient-, tumor-, and treatment characteristics in patients diag-
nosed with malnutrition according to GLIM (n = 123) vs. patients without malnutrition
(n = 150) at seven weeks after the start of treatment. Statistically significant differences
between the groups were seen for tumor site (p = 0.041), tumor stage (p < 0.001), and
treatment type (p < 0.001).

3.1. Nutritional Status and Nutritional Support

According to BMI, few patients were underweight at the start of treatment and only
two patients needed nutritional support (Figure 1). At seven weeks after the start of
treatment, nearly half of the patients displayed a clinically relevant weight loss 127/273
(46.5%). There was a statistically significant change in the distribution of patients to
different BMI groups (p < 0.001) and use of nutritional support (p < 0.001) at seven weeks
compared to the start of treatment. The same was also shown for the follow-up at one year:
BMI (p < 0.001) and use of nutritional support (p = 0.001).

p < 0.001 p < 0.001
p < 0.001 p=0.001
100
= Weight loss (clinically relevant)
* BMI {undenweight)
90 * Nutritional support (yes)
+* BMI {normal weight)
20
= Weight loss (not clinically relevant)
* BMI {overweight/obesity)
70 = Nufritional support (no)
60
50
40
30
20
10
0
Mi MNutrition  Weight loss Mutrition  Weight loss Mi Mutrition
Before treatment, n =273 7 weeks, n =273 1year, n=242

Figure 1. Nutritional status and use of nutritional support presented with percent (%) over time, i.e., start of treatment
(n = 273), seven weeks after the start of treatment (n = 273), and one year after the end of treatment (1 = 242) in patients
with head and neck cancer. The Wilcoxon Signed Rank Test was used to analyze the statistically significant change in the

distribution of patients to different nutritional parameters from start of treatment to the two follow-ups, respectively.

3.2. Malnutrition in Relation to Health-Related Quality of Life, Anxiety, and Depression
3.2.1. Start of Treatment

At the start of treatment, patients with malnutrition according to GLIM scored worse
in pain (p = 0.003), swallowing (p < 0.001), senses problems (p = 0.013), trouble with social
eating (p < 0.001), pain killers (p = 0.023), nutritional supplements (p = 0.002), and weight
loss (p = 0.001) compared to patients with no malnutrition (Appendix A). No significant
differences were seen between the two groups for any of the other symptoms or anxiety
(p = 0.889) or depression (p = 0.948).
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3.2.2. Seven Weeks after Start of Treatment

Seven weeks after the start of treatment displayed the highest mean values in HRQoL
(i.e., worsening in symptoms), and patients with malnutrition according to GLIM scored
worse in many of the symptoms compared to patients with no malnutrition (Table 2).
Patients with malnutrition scored significantly worse in depression compared to patients
with no malnutrition (p = 0.047). No significant difference was seen between the two groups
for anxiety (p = 0.290).

Table 2. Numbers (N), mean, and standard deviation (SD) on HADS and EORTC QLQ-H&N35 at seven weeks after the
start of treatment for head and neck cancer regarding the total group, patients with malnutrition defined by the Global

Leadership Initiative on Malnutrition (GLIM), and patients without malnutrition.

Total Malnutrition No malnutrition
N Mean SD N Mean SD N Mean SD p Value *
HADS *
Total score anxiety 245 3.69 3.83 108 3.91 3.75 137 3.51 3.90 0.290
Total score depression 242 3.88 3.77 108 4.51 4.15 137 3.40 3.38 0.047

EORTC QLQ-H&N35 ¥

Pain
Swallowing
Senses problems
Speech problems
Trouble with social eating
Trouble with social
contact
Less sexuality
Teeth
Opening mouth
Dry mouth
Sticky saliva
Coughing
Feeling ill
Pain killers
Nutritional supplements
Feeding tube
Weight loss
Weight gain

248 46.00 26.84 109 56.98 25.26 139 37.39 24.90 <0.001
248 40.52 30.00 109 55.99 27.41 139 28.40 26.14 <0.001
248 45.56 28.74 109 54.89 29.34 139 38.25 26.12 <0.001
238 30.72 27.03 105 38.41 28.75 133 24.64 24.02 <0.001
237 42.92 26.11 104 55.05 25.64 133 33.44 22.36 <0.001

236 12.08 18.03 104 15.54 21.13 132 9.34 14.66 0.028

217 50.38 38.24 97 62.54 35.7 120 40.56  37.53 <0.001
247 14.30 24.46 108 14.51 24.66 139 14.15 24.40 0.831
248 28.09 31.09 109 33.94 31.09 139 2350 3042 0.003

248 58.33 34.88 109 62.08 35.0 139 55.40 34.65 0.114

248 68.82 33.73 109 82.57 26.3 139 58.03 35.06 <0.001
248 40.19 33.44 109 51.07 344 139 31.65 30.12 <0.001
248 33.47 31.24 109 43.73 33.2 139 25.42 27.09 <0.001

238 78.57 41.12 105 82.86 37.87 133 75.19 43.36 0.153
238 68.07 46.72 105 74.29 43.92 133 63.16  48.42 0.068
237 24.47 43.08 105 45.71 55.06 132 7.58 26.56 <0.001
235 69.79 46.02 105 86.67 34.16 130 56.15 49.81 <0.001
235 15.74 36.50 104 11.54 32.10 131 19.08 39.48 0.115

* Malnutrition according to GLIM vs. no malnutrition using the Mann-Whitney U-test. Statistically significant p-values (<0.05) are shown
in bold text. + HADS Hospital Anxiety and Depression Scale. $ EORTC QLQ-H&NB35 European Organization for Research and Treatment
of Cancer Quality of Life Questionnaire-Head and Neck 35. Higher scores indicate more severe symptoms. For parameters in italics, the
scores indicate the percentage of yes answers.

For the symptoms showing statistical significance between the two groups, clinically
relevant deteriorations, i.e., patients scoring at least 10 points higher at seven weeks after
the start of treatment compared to the score reported at the start of treatment, are shown in
Table 3. The most clinically relevant symptom for patients with malnutrition according to
GLIM was sticky saliva 93/104 (89.4%). The corresponding number for patients without
malnutrition was 97/137 (70.8%).
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Table 3. Clinically relevant deterioration from the start of treatment to seven weeks the after start of
treatment in a number of EORTC QLQ-H&N35 scales proven to be significantly different between
patients with malnutrition defined by the Global Leadership Initiative on Malnutrition (GLIM) and
patients without malnutrition.

Malnutrition No malnutrition
n s>10t % n s>10t %
Sticky saliva 104 93 89.4 137 97 70.8
Trouble with social 98 83 84.7 128 81 63.3
eating
Senses problems 104 86 82.7 137 104 75.9
Swallowing 104 81 77.9 136 72 52.9
Less sexuality 88 65 73.9 114 51 44.7
Pain 104 75 72.1 137 87 63.5
Speech problems 100 72 72.0 129 68 52.7
Coughing 104 64 61.5 137 56 40.9
Feeling ill 104 64 61.5 136 48 35.3
Opening mouth 104 55 52.9 137 49 35.8
Trouble with social 99 36 36.4 128 2% 203

contact
1S > 10: Number of patients reporting scores from the EORTC QLQ-H&N35 European Organization for Research
and Treatment of Cancer Quality of Life Questionnaire-Head and Neck 35 at seven weeks after the start of

treatment of at least 10 points higher compared to the score reported at the start of treatment, indicating a

clinically relevant deterioration of the symptom.

3.2.3. One Year after End of Treatment

At one year after the end of treatment, patients with malnutrition according to GLIM
scored worse in pain (p = 0.009), swallowing (p < 0.001), trouble with social eating (p = 0.007),
dry mouth (p = 0.005), and sticky saliva (p = 0.017) (Appendix A). No significant differences
were seen between the two groups for any of the other symptoms or anxiety (p = 0.872) or
depression (p = 0.489).

Clinically relevant deteriorations, i.e., patients scoring at least 10 points higher in
HRQoL at one year after the termination of treatment compared to the score reported at
the start of treatment, are shown in Appendix B. The most clinically relevant symptom
for patients with malnutrition according to GLIM was dry mouth 56/80 (70.0%). The
corresponding number for patients without malnutrition was 49/97 (50.5%).

3.3. Anxiety and Depression over Time

Most patients reported moderate 56 /260 (21.5%) or severe 22/260 (8.5%) anxiety at
the start of treatment compared with the two follow-ups at seven weeks after the start
of treatment and one year after the end of treatment (Table 4). There was a statistically
significant decrease in anxiety from the start of treatment to seven weeks after the start of
treatment (p = 0.031). However, most patients reported moderate 40/234 (17.1%) or severe
18/234 (7.7%) depression at seven weeks after the start of treatment with a statistically
significant increase from the start of treatment (p < 0.001).
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Table 4. The distribution of patients to different cut-off scores for the Hospital Anxiety and Depression Scale (HADS) at the start of treatment and the two follow-ups. Data is shown in
total as well as patients with malnutrition defined by the Global Leadership Initiative on Malnutrition (GLIM) and patients without malnutrition.

Start of treatment Seven weeks One year
Mild * Moderate * Severe * Mild t Moderate * Severe * Mild * Moderate * Severe *
n n (%) n (%) n (%) n n (%) n (%) n (%) p Value * n n (%) n (%) n (%) p Value *
aaniE:?yDtsotal 260 182 (70.0) 56 (21.5) 22 (8.5) 235 183 (77.9) 35 (14.9) 17 (7.2) 0.031 171 138 (80.7) 21(12.3) 12 (7.0) 0.294
- Malnutrition 144 100 (69.4) 29 (20.1) 15 (10.4) 103 76 (73.8) 20 (19.4) 7(6.8) 77 62 (80.5) 12 (15.6) 3(3.9)
-No
malnutrition 116 82(70.7) 27 (23.3) 7 (6.0) 132 107 (81.1) 15 (11.4) 10 (7.6) 94 76 (80.9) 9(9.6) 9(9.6)
HADS
depression, 261 232 (88.9) 21 (8.0) 8(3.1) 234 176 (75.2) 40 (17.1) 18 (7.7) <0.001 175 153 (87.4) 17.(9.7) 5(2.9) 0.290
total
- Malnutrition 116 104 (89.7) 9(7.8) 3(2.6) 101 69 (68.3) 21(20.8) 11 (10.9) 78 69 (88.5) 7(9.0) 2(2.6)
-No
malnutrition 145 128 (88.3) 12 (8.3) 5(3.4) 133 107 (80.5) 19 (14.3) 7 (5.3) 97 84 (86.6) 10 (10.3) 3(3.1)

* The Wilcoxon Signed Rank Test was used to analyze the statistically significant change in the distribution of patients to different scores in HADS at the two follow-ups compared to start of treatment. Statistically
significant p-values (<0.05) are shown in bold text. + HADS score 0-6 = Mild; 7-10 = Moderate; >10 = Severe.
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4. Discussion

In this prospective observational research study, we mapped HRQoL, anxiety, and
depression in patients with HNC diagnosed with malnutrition defined by GLIM. The main
findings were that patients with malnutrition had significantly greater deterioration in their
HRQoL at seven weeks. On a group level, HRQoL was most severe at this time point and
some scores still implied problems at one year. The present study is, to our knowledge, the
first using GLIM to assess nutritional status in relation to HRQoL, anxiety, and depression in
patients with HNC. This new information can enable healthcare professionals to give better
support to patients from the start of HNC treatment, as well as in a longer perspective.

The most common and greatest nutritional problems in HNC are usually caused by
the side effects from the given treatment that have effects on HRQoL including nutritional
issues. Patients with malnutrition according to GLIM showed greater deterioration in
their HRQoL according to EORTC QLQ-H&NB35 at seven weeks after the start of treatment
compared to patients without malnutrition. For the group in total, the mean values of
HRQOoL scores were in general most severe at this time point. For patients treated with RT,
this is the time point when the systematic daily support from the healthcare system during
treatment ends, i.e., at a time point when nutritional status [16,17] and HRQoL [22,23] often
are at their worse. This indicates the importance of extra support to the patients when
returning home after treatment. A study by Isenring et al. [24] showed, for example, that
it is possible to improve the deterioration found in nutritional status and HRQoL during
treatment with early and intensive nutritional interventions.

One item from the EORTC QLQ-H&N35 questionnaire that needs to be given extra
attention is “sticky saliva”. Patients with malnutrition according to GLIM scored signifi-
cantly worse on that item at seven weeks after the start of treatment compared to patients
without malnutrition. The majority of patients with malnutrition 93/104 (89.4%) had at
least a ten-point higher score compared to the score reported at the start of treatment, indi-
cating a clinically relevant deterioration of that symptom [20]. Changes in the quantity and
composition of saliva are common acute and late complications of HNC treatment [1,5,6].
A prospective cohort study by Likhterov et al. [25] on 582 patients with HNC assessed stim-
ulated saliva weight from treatment start up to three years post-treatment. They showed
that the post-treatment saliva weight was significantly lower compared to before treatment.
It is evident that this treatment sequela is common, and that extra effort should be put into
helping patients manage changes in the quantity and composition of saliva to be able to
improve nutritional status and HRQoL in HNC survivors.

Patients with malnutrition according to GLIM scored significantly worse for “trouble
with social eating” at seven weeks after the start of treatment compared to patients without
malnutrition, and the majority 83/98 (84.7%) had at least a ten-point higher score compared
to the score reported at the start of treatment. Treatment-related nutritional problems are
one of the most commonly reported problems by patients with HNC [4] and earlier studies
have shown that these may affect social aspects related to food and eating [13,26,27].
Not being able to eat in a “socially desirable way” leads many patients to refrain from
eating with others [13,27] and rehabilitation has been shown to significantly improve
patient reported “trouble with social eating” [28]. Hence, adopting a holistic approach, i.e.,
enabling support to all aspects of food and eating for HNC survivors is important not only
to recover the patients’ nutritional status, but also to improve HRQoL.

At one year after the termination of treatment, some scores of the EORTC QLQ-H&N35
questionnaire still implied extensive problems. Patients with malnutrition according to
GLIM at seven weeks after the start of treatment scored significantly worse in, for example,
“swallowing” and “dry mouth”, whereas 56/80 (70.0%) of patients with malnutrition had
a clinical deterioration in “dry mouth” at one year compared to pre-treatment values.
The late effects of HNC treatment and that some treatment sequelae may even become
chronic [1,5,6] are well known. One important aspect to recognize when studying HRQoL
is that it may change over time and according to the patient’s coping ability [29]. Ganzer
et al. [26] describe an “adaption” of the eating situation by HNC survivors. Some patients
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may even adapt so well that they are unable to recognize that they suffer from long-
term treatment sequelae [30], i.e., the situation becomes a “new normal” [13,27]. It is
therefore important to consider that improvements in HRQoL might be the result of a
better physical function per se, but also the result of the patient’s ability to adapt to the new
situation. Earlier studies have shown that many HNC survivors have unmet needs after
treatment [31,32] and it is suggested that the rehabilitation approach in HNC survivors
should be individualized and patient-focused, and given with a holistic approach [33].
Hence, the lack of proper rehabilitation strategies for HNC survivors is an issue that needs
to be further addressed by the healthcare system.

Although the mean cut-off score for anxiety and depression according to HADS was
within the normal range (0-6) at the start of treatment and the two follow-ups, patients
with malnutrition scored significantly lower for depression at seven weeks compared
to patients without malnutrition. In line with earlier studies [3,34], significantly more
patients had moderate or severe anxiety at the start of treatment when compared to the
follow-up at seven weeks after the start of treatment. However, significantly more patients
had moderate or severe depression at the seven weeks follow-up compared to the start
of treatment. Symptoms of anxiety and depression are often associated with a higher
symptom burden [3], which addresses the need for tailored care that focuses on both the
presence of anxiety or depression and additional symptoms. To further investigate different
patient-related factors such as e.g., socio-economic status and motivation in relation to
the ability to recover in nutritional status after HNC treatment would be an interesting
approach for future studies.

The main strength of the study is the consecutive follow-up of patients over time, the
large sample size, and the assessment of all GLIM criteria. The EORTC QLQ-H&N?35 [19]
and HADS [21] are well recognized and validated tools used for quantitative measures of
HRQoL, anxiety, and depression. A limitation of the study is the high number of statistical
tests that pose a risk of type 1 errors. Other limitations could be the number of missing
values for FFMI as well as the rather large dropouts (about 30%) of patients not answering
EORTC QLQ-H&N35 and HADS at the one-year follow-up. When interpreting the results,
the reader should be aware that patients with HNC are always at risk for malnutrition
due to the tumor location and the treatment given [35]. Patients with malnutrition more
often had tumors of the oropharynx and stage III-IV cancer, and were more often treated
with chemoradiotherapy with or without surgery. Hence, this issue may have influenced
the result. Also, since the GLIM criteria are very new, more work is needed to test its
validity as well as its clinical applicability and feasibility. One could also argue that
nutritional screening should be done pre-GLIM, but patients with HNC are always at risk
for malnutrition so consequently all patients were included.

5. Conclusions

Patients with HNC need support that may vary in intensity and form over the tra-
jectory of care. In relation to the treatment period, psychosocial support is imperative to
help patients who suffer from anxiety and depression. Nutritional intervention needs to be
addressed from the start and throughout the trajectory of care. At the end of treatment,
an extra focus should be put on nutritional interventions and managing treatment-related
symptoms to improve nutritional status and HRQoL. In a long-term perspective after
the termination of treatment, HNC survivors need help to find strategies to cope with
the remaining treatment sequelae. Rehabilitation strategies for HNC survivors are an
issue that needs to be addressed by the healthcare system by adopting individualized and
patient-focused follow-up routines given with a holistic approach.
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Appendix A

Table A1l. Numbers (N), mean, and standard deviation (SD) on HADS and EORTC QLQ-H&N35 at the start of treatment for head and neck cancer and one year after the end of treatment,
respectively. Data is shown for the group in total, patients with malnutrition defined by the Global Leadership Initiative on Malnutrition (GLIM), and patients without malnutrition.

Start of Treatment One Year After End of Treatment
Total Malnutrition No malnutrition Total Malnutrition No Malnutrition
N Mean SD N Mean SD N Mean SD p Value * N Mean SD N Mean SD N Mean SD p Value *
HADS
Total score anxiety 260 498 4.04 116 4.79 3.66 144 5.13 4.33 0.889 176 3.36 3.70 79 3.27 338 97 3.44 3.96 0.872
Total score depression 261  2.69 3.02 116 2.58 2.84 145 2.78 3.16 0.948 179 2.55 3.13 80 2.39 3.09 99 2.68 3.17 0.489
EORTC QLQ-H&N35 2

Pain 263  21.05 21.66 116 25.36 22.61 147 17.65 20.31 0.003 181 14.61 18.01 81 18.66 19.85 100 11.33 1587 0.009
Swallowing 262 13.01 2136 116 17.81 23.13 146 9.19 19.08 <0.001 180 13.80 18.86 80 18.85 21.08 100 9.75 15.85 <0.001
Senses problems 263 1027 21.21 116 14.66 26.11 147 6.80 15.58 0.013 181 23.57 25.76 81 27.37 2691 100 20.50 24.49 0.051
Speech problems 260 1415 19.03 115 13.72 18.58 145 14.48 19.44 0.797 177 12.99 18.63 80 14.58 20.28 97 11.68 17.15 0.319
Trouble social eating 258 13.86  19.66 114 18.06 21.72 144 10.53 17.21 <0.001 176 15.47 19.03 79 18.95 19.56 97 12.63 18.21 0.007
Trouble social contact 260 5.35 12.02 115 3.70 8.71 145 6.67 13.99 0.108 177 4.81 1047 80 4.11 8.64 97 5.38 11.77 0.710
Less sexuality 244 2746  33.53 108 28.24 32.66 136 26.84 34.32 0.540 170 24.12 31.35 76 22.59 30.03 94 25.35 32.49 0.577
Teeth 261 13.15 25.35 116 12.64 25.12 145 13.56 25.61 0.731 179 17.50 25.80 81 18.93 2632 98 16.33 25.44 0.458
Opening mouth 263 12.17 2445 116 14.37 24.95 147 10.43 23.99 0.057 180 13.33 25.55 81 15.23 2475 99 11.78 26.22 0.120
Dry mouth 263  23.07 29.85 116 21.55 29.57 147 24.26 30.11 0.377 180 48.52 33.30 81 55.97 31.55 99 4242 3361 0.005
Sticky saliva 263 2091  28.65 116 22.70 29.36 147 19.50 28.09 0.325 179 35.01 32.44 80 41.25 33.23 99 29.97 31.04 0.017
Coughing 263 2041 2592 116 22.13 26.36 147 19.05 25.58 0.283 181 20.99 26.55 81 21.40 24.33 100 20.67 28.34 0.464
Feeling ill 262 16.67 24.89 116 17.82 24.65 146 15.75 25.13 0.371 178 11.61 21.32 79 12.24 20.10 99 11.11 22.34 0.463

Pain killers 260 53.85 49.95 115 61.74 48.82 145 47.59 50.12 0.023 177 33.90 47.47 80 37.50 48.72 97 30.93 46.46 0.359
Nutritional supplements 260 18.46  38.87 115 26.96 4457 145 11.72 32.28 0.002 177 19.21 39.51 80 18.75 39.28 97 19.59  39.89 0.888
Feeding tube 260 3.08 17.30 115 4.35 20.48 145 2.07 14.28 0.292 176 3.98 19.60 80 6.25 2436 96 2.08 14.36 0.160
Weight loss 259 27.80  44.89 114 38.60 48.90 145 19.31 39.61 0.001 176 16.48 37.20 80 17.50 3824 96 15.63 36.50 0.739
Weight gain 256 12.89  33.58 114 14.04 34.89 142 11.97 32.58 0.625 176 32.39 46.93 80 33.75 47.58 96 31.25 46.60 0.725

HADS Hospital Anxiety and Depression Scale, EORTC QLQ-H&N35 European Organization for Research and Treatment of Cancer Quality of Life Questionnaire-Head and Neck 35. @ Higher scores indicate more
severe symptoms. For parameters in italics, the scores indicate the percentage of yes answers. * Malnutrition according to GLIM vs. no malnutrition using the Mann-Whitney U-test. Statistically significant
p-values (<0.05) are shown in bold text.
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Appendix B

Table A2. Clinically relevant deterioration from the start of treatment to one year after the termination
of treatment in a number of EORTC QLQ-H&NB35 scales proven to be significantly different between
patients with malnutrition defined by the Global Leadership Initiative on Malnutrition (GLIM) and
patients without malnutrition.

Malnutrition No Malnutrition
n S>10* % n S>10* %

Dry mouth 80 56 70.0 97 49 50.5

Sticky saliva 79 41 51.9 97 43 443
Trouble with

. . 77 23 29.9 93 23 24.7
social eating

Swallowing 79 21 26.6 97 18 18.6

Pain 80 13 16.3 98 15 15.3

*S > 10: Number of patients reporting scores from the EORTC QLQ-H&N35 European Organization for Research
and Treatment of Cancer Quality of Life Questionnaire-Head and Neck 35 at one year after the termination
of treatment of at least 10 points higher compared to the score reported at the start of treatment, indicating a
clinically relevant deterioration of the symptom.
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