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HOVEDBUDSKAP

De fleste av pasientene mente at det var 

riktig av legen å ta initiativ til en samtale om 

fedme og dens helsemessige konsekvenser

Uttrykk som obesitas, fet og feit ble opplevd 

som upassende, vekt og overvekt ble vurdert 

som mer passende

Spesielt følsomme for uttrykkene var 

kvinner, personer med høyere utdanning 

og de som utviklet overvekt tidlig i livet

BAKGRUNN Det kan være utfordrende å drøfte fedme med pasienten uten at dette oppleves 
som krenkende. Forebygging av livsstilssykdommer gjør det påkrevd å ta opp temaet over-
for dem dette gjelder. I denne studien undersøkes pasienters uttrykkssensitivitet, det vil si 
hvor passende eller upassende de opplever ulike uttrykk for fedme, og hvilke pasientkarak-
teristika som er knyttet til uttrykkssensitivitet.

MATERIALE OG METODE Undersøkelsen er del av en femårig studie med pasienter i Midt-
Norge som ble behandlet for sykelig fedme. Uttrykkene i studien var foreslått av Overvekts-
foreningen. Data om uttrykkssensitivitet ble innsamlet ved hjelp av et spørreskjema ett år 
etter behandling.

RESULTATER Av 206 deltakere returnerte 157 spørreskjemaet. Gjennomsnittlig kropps-
masseindeks (BMI) (SD) var 37,6 kg/m2 (7,3 kg/m2). Uttrykkssensitiviteten overfor 14 ulike 
betegnelser varierte. «Vekt», «overvekt» og «vektproblem» kom best ut, mens «obesitas», 
«fet» og «feit» ble vurdert som mest upassende. Mest uttrykkssensitive var kvinner, de som 
utviklet overvekt tidlig i livet, de med høyere utdanning og de som ikke var tilfreds med vekten.

FORTOLKNING Det var stor variasjon i hvordan ulike uttrykk for overvekt og fedme ble opp-
fattet. Kunnskap om temaet kan være relevant for leger og annet helsepersonell i forebyg-
ging og behandling av fedme.

Overvekt er i dagligtale ofte synonymt med
både overvekt og fedme, to tilstander som
skiller seg med hensyn til etiologi, prognose
og behandling. Klinikere bruker gjerne
WHOs klassifisering av kroppsmasse basert
på kroppsmasseindeks (Body Mass Index,
BMI) og nyanserer mellom overvekt og
varierende grader av fedme (1). I møte med
pasienter kan presise uttrykk være utford-
rende, og det kan tenkes at ordbruken kan ha
betydning for samarbeidsklima og behand-
lingsutfall.

Mange med overvekt og fedme innser at
de løper en risiko for å utvikle sykdom. Like
fullt er livsstilsendring vanskelig for noen.
Siden 66  % av befolkningen går årlig til lege,
kan fastlegen spille en nøkkelrolle (2). En
amerikansk studie viste at pasienter med høy
kroppsmasseindeks oftere avbestiller lege-
timen hvis veiing inngår (3). Fra legens side
er komorbiditet snarere enn kroppsmasse-
indeks avgjørende for om vekt tematiseres
(4 – 6). Det kan være en negativ sammenheng
mellom pasientens kroppsmasseindeks og
legens bruk av tid til konsultasjonen (7). I
sum kan dette tyde på at både pasient og lege
har en tendens til å vike unna overvekt som
tema, og at overvekt tematiseres først når
komplikasjoner oppstår.

Hvordan man oppfatter sin egen kropps-
størrelse, varierer fra person til person. Opp-
fatningen varierer dessuten med livsfase,
kjønn (8, 9) og alder (10). Det er også en gene-
rell tendens til å underrapportere vekten (11).
Økt prevalens av overvekt nå for tiden kan
bidra til sosial normalisering av tilstanden og
gjøre at færre ser på seg selv som overvektig.

Dessuten kompliseres trolig samtalen

mellom lege og pasient av at ulike daglig-
dagse uttrykk om overvekt og fedme kan
oppfattes som krenkende. Tematisering av
kroppen rører ved den enkeltes selvfølelse,
noe som aktualiseres ytterligere av at depre-
sjon er utbredt blant mennesker med uttalt
fedme (12). Generelt sett er samfunnets
holdninger til overvekt negative, det innbe-
fatter også helsevesenet (13). Selv om det
eksisterer delte oppfatninger blant klinikere
om hvordan overvekt bør omtales overfor
pasienter (14, 15), foreligger det lite empiri
på området. I to amerikanske studier er
pasienters uttrykkssensitivitet kartlagt (16,
17), men forskjeller i språk og kultur gir
liten overføringsverdi til norske forhold. Det
er ingen norske studier på feltet.

I denne studien har vi undersøkt hvordan
norske pasienter opplevde ulike fedme-
uttrykk. Dette omtales som uttrykkssensiti-
vitet, her forstått som hvor passende eller
upassende de opplever ulike betegnelser.

Vi forsøker å gi svar på følgende spørsmål:
•   I hvilken grad har pasienter med sykelig

fedme opplevd at fastlegen har tematisert
deres fedme?

•   Hvor upassende finner fedmepasienter
bruk av ulike uttrykk?

•   Er uttrykkssensitivitet relatert til baken-
forliggende variabler som kjønn, alder,
utdanning, samlivsstatus, mental helse,
vurdering av egen vekt og/eller når i livet
man utviklet overvekt?

Materiale og metode
Deltakere
Analysen av uttrykkssensitivitet var et
sekundært endepunkt i en femårig studie
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med pasienter som opprinnelig var henvist
til St. Olavs hospital for behandling av syke-
lig fedme. Av 206 deltakere returnerte 157
spørreskjemaet (svarrate 76  %). Skjemaet
ble tilsendt i forkant av ettårsundersøkelsen
med oppfordring om å returnere det ved
oppmøtet, hvorpå det forelå komplette opp-
lysninger hos 142 pasienter fra Midt-Norge.
Grunnet suksessiv inklusjon strakte studien
seg fra 2005 til 2013. I en tidligere artikkel
beskrives behandlingen pasientene gjen-
nomgikk og de helsemessige effekter av den
(18). Alle pasientene oppfylte kriteriet for
sykelig fedme og hadde ved inklusjonstids-
punktet BMI > 35 kg/m2.

Studien er godkjent av regional etisk komité
(REK) Midt-Norge.

Data
Følgende variabler inngikk i analysen av
uttrykkssensitivitet: kjønn, alder (kontinuer-
lig variabel), utdanningsnivå (grunnskole/
yrkesskole eller videregående skole/høyere
utdanning), samlivsstatus (aleneboende
eller samboende), tidspunkt for overvekts-
debut (barndom/ungdomstid eller voksen
alder) og tilfredshet med vekttapet etter
behandling (tilfreds eller utilfreds).

Videre inngikk dimensjonen sosial funk-
sjonsevne fra SF-36, basert på spørsmålene
om hvorvidt fysisk helsetilstand eller følel-
sesmessige problemer har påvirket ens sosiale
omgang. SF-36 er et generisk livskvalitets-
instrument bestående av 36 spørsmål som gir
grunnlag for åtte ulike erfaringsdimensjoner
(19).

Vi anvendte symptomintensitet for angst
målt med HADS (Hospital Anxiety and
Depression Scale) (20). Både SF-36 og
HADS (angstdimensjonen) inngikk i analy-
sen som kontinuerlige variabler. Kun angst-
dimensjonen fra HADS ble tatt inn i regre-
sjonsanalysen på grunn av multikollinearitet
mellom denne og depresjon.

Grunnlaget for utvalget av variabler til
analysen var hva vi hypotetisk antok kunne
spille inn. Variabeltilfanget var også prisgitt
rammene av de opprinnelige data i den fem-
årige (hoved)studien som uttrykksstudien
utgikk fra, siden denne delen av studien ble
integrert etter studiestart.

Uttrykkssensitivitet
Spørsmålene om uttrykkssensitivitet var
inspirert av en amerikansk studie (16). Skje-
maet ble utviklet for denne studien, og test-
retest-analyse av 33 personer viste høy kor-
relasjon.

I skjemaet ble pasientene bedt om å se for
seg følgende situasjon: «Du er hos fastlegen
til ordinær kontroll. Dette skjedde før du ble
henvist til sykehuset for behandling av over-
vekt. På eget initiativ ønsker fastlegen å
snakke med deg om din overvekt og om

konsekvensene dette kan ha for helsen. Du
har ikke snakket med fastlegen om overvekt
tidligere.»

Så fulgte 14 ulike uttrykk for overvekt
eller fedme som var tenkt brukt av legen.
Hvert uttrykk ble av pasienten skåret for
uttrykkssensitivitet i henhold til en fem-
punkts skala med responsalternativer fra
svært upassende (– 2) til svært passende
(+2). Uttrykkene var innhentet fra Over-
vektsforeningen, som i forkant av studien
ble oppfordret til å komme med betegnelser
som kunne oppfattes som positive eller

negative. Uttrykk som primært forekommer
som skjellsord ble utelatt.

Følgende uttrykk inngikk i skjemaet, i
denne rekkefølgen: «overvekt», «vektpro-
blem», «BMI», «høy BMI», «fedme», «syke-
lig overvekt», «obesitas», «overflødig vekt»,
«for tung», «fet», «feit», «tykk», «kraftig» og
«vekt».

Skjemaet inneholdt også følgende spørs-
mål (med svaralternativene ja/nei/vet ikke):
Om legens valg av uttrykk ville ha hatt
betydning for pasient-lege-relasjonen, om
det er riktig av legen å initiere en samtale om

Tabell 1  Sosiodemografiske og antropometriske data for de 157 inkluderte pasientene, som 
alle hadde gjennomgått vektreduserende behandling ett år tidligere

Alder (år) – gjennomsnitt  SD 42,6  9,2

Kvinner – antall (%) 119 (75,8)

Menn – antall (%)  38 (24,2)

Samboende/gift – antall (%)  96 (57,0)

Utdanning tilsvarende bachelorgrad eller mer – antall (%)  54 (35,7)

Overvektsdebut i barndom/ungdomstid – antall (%) 108 (71,5)

BMI (kg/m2) – gjennomsnitt utgangsverdi  SD 45,2  5,7

BMI (kg/m2) – gjennomsnitt ett år etter behandling  SD 37,6  7,3

Figur 1  Uttrykkssensitivitet for 14 uttrykk for overvekt og fedme vurdert av pasienter behandlet for sykelig 

fedme (N = 157). Søyler med ulike bokstaver er signifikant ulike (p < 0,001), det vil si illustrerer uttrykk som 

oppleves ulikt av pasientene. Eksempel: «Vekt» oppleves forskjellig fra alle andre uttrykk, mens det er ingen 

forskjell mellom opplevelsen av «overvekt» og «vektproblem»

Vekt 

Overvekt

Vektproblem

BMI

For tung

Høy BMI

For kraftig

Overflødig vekt 

Sykelig overvekt

For tykk

Fedme

Obesitas

Fet

Feit

–2 –1 0 1 2
Svært 

upassende
Svært 

passendeUttrykkssensitivitet 

f

a

b

bc

cd

d

e

e

f

f

f

f

g

h



© Opphavsrett Tidsskrift for Den norske legeforening.
Ettertrykk forbudt. Lastet ned fra www.tidsskriftet.no 21.10.2015

1734 Tidsskr Nor Legeforen nr. 19, 2015; 135

ORIGINALARTIKKEL    

fedme og om pasienten selv hadde opplevd
at leger faktisk hadde tatt slikt initiativ.

Statistiske analyser
Uttrykkssensitiviteten kunne angis i fem
kategorier. Vi benyttet Friedmans ANOVA
etterfulgt av Wilcoxons signed-rank test for å
vurdere forskjeller mellom uttrykkene. På
grunn av et høyt antall parvise tester (n = 91)
ble signifikansnivået justert til 0,001. De tre
uttrykkene som totalt sett oppnådde den mest
negative skåringen ble slått sammen til én
variabel, for mer å kunne se på selve fenome-
net uttrykkssensitivitet fremfor det enkelte
uttrykk. En slik samlevariabel reduserer
samtidig risikoen for tilfeldige målefeil.

Ved hjelp av multippel lineær regresjon
undersøkte vi så om uttrykkssensitivitet var
assosiert med bakenforliggende faktorer
(signifikansnivå 0,05). På grunn av utval-
gets begrensede størrelse gjorde vi gjentatte
tilfeldige utvalg (bootstrapping), en teknikk
som gir konfidensintervaller estimert av den
virkelige fordelingen i materialet og ikke på
en antakelse om normalfordeling. Statistiske
beregninger ble utført i PASW Statistics 18
(SPSS Inc., 2009, Chicago, IL).

Resultater
Undersøkelsen er basert på 157 personer
(76,2  %) som returnerte skjemaet om ut-
trykkssensitivitet. Ved testtidspunktet (ett år
ute i studien) hadde deltakernes kroppsmasse-
indeks i gjennomsnitt (SD) falt fra 45,2 kg/m2

(5,7 kg/m2) til 37,6 kg/m2 (7,3 kg/m2).
I tabell 1 vises sosiodemografiske og antro-

pometriske data om utvalget.

Pasientenes erfaringer med at legen 
tematiserer overvekt og fedme
I alt mente 124 pasienter (80  %) at legens
evne til å formulere seg var av betydning for
samarbeidsrelasjonen, og 145 (92  %) vurderte
det som riktig av legen å ta initiativ til en sam-
tale om fedme og dens helsemessige konse-
kvenser. 52 pasienter (33  %) rapporterte at de
hadde opplevd at legen tok slikt initiativ.

Pasientenes vurdering av ord og uttrykk
Test av den totale variasjonen mellom uttryk-
kene var statistisk signifikant, 2(13) = 857,8,
p < 0,001. I figur 1 fremstilles detaljer i ut-
trykkssensitivitet. Av uttrykkene kom «vekt»
best ut, med snittskåren (SD) 1,51 ( 0,7) –
dette var signifikant forskjellig (p < 0,001)
fra andre uttrykk. Deretter fulgte «overvekt»
med 1,17 (  1,0), «vektproblem» med 0,98
(  1,1); «BMI» med 0,69 ( 1,1); «for tung»
med 0,68 (  1,2); «høy BMI» med 0,27
( 1,2) og «for kraftig» med 0,24 ( 1,2).

«Feit» ble vurdert som det mest upas-
sende, med snittskår –1,20 ( 1,2). «Feit»
var dessuten signifikant forskjellig fra «fet»,
som hadde skår –1,03 ( 1,2). Derpå fulgte
fem uttrykk som innbyrdes ikke var signifi-
kant forskjellige: «obesitas» – 0,56 ( 1,2);
«fedme» – 0,51 ( 1,4); «for tykk» – 0,37
( 1,3); «sykelig overvektig» – 0,28 ( 1,4)
og «overflødig vekt» – 0,23 ( 1,3).

Mest uttrykkssensitive var kvinner, de
som utviklet overvekt tidlig i livet, de med
høyere utdanning og de som ikke var tilfreds
med vekten (tab 2). Alder, samlivsstatus,
angstsymptomer og sosial funksjonsevne
nådde ikke signifikans i modellen. Regresjo-

nen er basert på de 142 deltakerne vi hadde
fullstendige data på.

Diskusjon
Studien vår viser at mange pasienter mente
det er riktig at legen tar initiativ til en sam-
tale om overvekt og fedme. Samtidig var
pasientene sensitive for flere uttrykk som
beskriver fedme. Mange mente at feil ord-
valg påvirker relasjonen til legen negativt.
Som sagt var det kvinnene som var mest
uttrykkssensitive, og de som ble overvektige
tidlig i livet, de med høyere utdanning og de
som var utilfreds med vekten.

Hver tredje pasient rapporterte at legen
tok initiativet til å snakke om fedme. Tallet
er lavt når man tar deltakernes betydelige
vekt i betraktning. En annen studie har vist
at vekt var tema i kun 17  % av konsulta-
sjonene med overvektige pasienter (21).
Pasienters og legers oppfatning av hvorvidt
vekt i det hele tatt har vært tema i konsulta-
sjonen kan dessuten variere. I en studie fant
man at pasientene langt sjeldnere enn legene
mente at vekten ble omtalt. Mest avvikende
oppfatning hadde pasienter som i liten grad
hadde forsøkt å gå ned i vekt på egen hånd
(22), hvilket understreker kompleksiteten
ved å samtale om dette.

Fastleger kvier seg for å diskutere over-
vekt med pasienter av frykt for å støte (5,
23). Mest utfordrende er dette når legen
kjenner pasienten dårlig (4). Det å lykkes
med forebygging krever at temaet blir tatt
opp tidlig nok. Antar man at overvektige,
men ellers friske personer i mindre grad
besøker fastlegen enn fete med tilleggssyk-
dommer, betyr dette at samtalen om vekt må
tas med pasienter man kjenner dårlig. Dette
bør skje også i tilfeller der pasienten selv
ikke tar et slikt initiativ. Funn om at komor-
biditet snarere enn kroppsmasseindeks er
utslagsgivende for om legen tematiserer
fedme (4 – 6), understreker behovet for fore-
bygging. Ni av ti pasienter i vår studie mente
det var riktig av legen å ta et slikt initiativ.

At det er større uttrykkssensitivitet hos
kvinner, kan relateres til kjønnsforskjeller
når det gjelder selvbilde og kroppsbevisst-
het. Kvinner er mer kritiske til sin egen
kropp (8, 9), mens menn i større grad under-
estimerer vekten sin (24). Det er også vist at
menn foretrekker et mer direkte språk enn
kvinner gjør (25).

En medvirkende årsak til økt sensitivitet
hos dem med høyere utdanning kan være at
de, i motsetning til personer med lavere ut-
danning, i mindre grad underestimerer egen
vekt (24). Derfor kan det være at uttrykk i
større grad oppleves som treffende. Et språk-
sosiologisk perspektiv på dette funnet kan
være at direkte språkbruk er mer utbredt i
miljøer med lavere utdanning og at de med
høyere utdanning derfor mangler en viss her-

Tabell 2  Hvem var mest sensitive for de dårligst likte fedmeuttrykkene? Multippel lineær 
regresjon med uttrykkssensitivitet predikert av ulike pasientkarakteristika hos 1421 pasienter 
som hadde gjennomgått vektreduserende behandling. 95  % konfidensintervall

 B2 95  % KI av B

Utdanning (03 = grunnskole/yrkesskole; 1 = videregående skole) –1,92  –2,92 — –0,90

Fedmedebut (0 = barndom/ungdomstid; 1 = voksen alder) 1,59  0,29 — 2,82

Kjønn (0 = kvinne; 1 = mann) 1,58  0,39 — 2,86

Vurdering av egen vekt (0 = utilfreds; 1 = tilfreds) 1,24  0,27 — 2,23

Sosial funksjonsevne (SF-36) –0,06 –0,11 — 0,01

Angstsymptomer (HADS) –0,11 –0,22 — 0,01

Samlivsstatus (0 = enslig; 1 = parforhold) 0,55 –0,32 — 1,52

Alder (år) –0,00 –0,06 — 0,06

1   Fullstendige data for regresjonsanalysen kun for 142 deltakere
2   Beta er regresjonsvekt og utgjør forskjell i uttrykkssensitivitet når variabelen endres med én enhet mens alle 

andre variabler holdes konstante. Positive verdier tilsier at man er mindre uttrykkssensitiv, mens negative 
verdier tilsier økt sensitivitet

3   For dikotome variabler er 0 referansekategorien. Eksempel: Personer med videregående skole (eller mer 
utdanning) liker i gjennomsnitt uttrykkene nesten to poeng dårligere enn personer kun med grunnskole/
yrkesskole når de andre faktorene er like
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ding. En tredje forklaring på hvorfor de med
høyere utdanning relativt sett synes overvekt
er mer belastende, er opplevelsen av å falle
utenfor sosialt aksepterte normer (26).

Noe uventet fant vi ingen prediktiv verdi
av angstsymptomer målt med HADS-ska-
laen. Det samme gjaldt for sosial funksjons-
evne, alder og samlivsstatus.

Det var klar sammenheng mellom det å
være overvektig tidlig i livet og uttrykks-
sensitivitet. Dette kan trolig føres tilbake til
erfaringer med stigmatisering på grunn av
overvekt (27), noe som dermed kan ha fått
en formende innflytelse på identitetsutvik-
lingen. Mennesker som utvikler overvekt i
voksen alder internaliserer neppe samfun-
nets holdninger med samme styrke.

Data var innsamlet ved ettårsoppfølgin-
gen etter fedmebehandling. Pasientene opp-
lyste da om graden av tilfredshet med egen
vekt/vekttap på det tidspunktet. Initiale
vekttap kan være oppmuntrende og styrke
pasientens selvbilde, noe som delvis kan for-
klare hvorfor de som var misfornøyd med
vekten, var mer uttrykkssensitive.

Tradisjonelt har leger aktivt forvaltet
utviklingen av fagterminologien (28), og
klinikere tilstreber gjerne språklig presisjon.
Våre funn viser imidlertid at uttrykk som for
klinikere burde ha en klar denotasjon til
BMI > 30 kg/m2, vekker negative reaksjoner
hos pasientene.

Mens «overvekt/overvektig» er presise
uttrykk for en kroppsmasseindeks på 25 – 30
kg/m2, vil det være korrekt å bruke betegnel-
ser som «fedme/fet/feit», «adipositas/adipøs»
og «obesitas» ved BMI > 30 kg/m2. Klinikere
unngår trolig uttrykkene «adipositas/obesi-
tas», da disse er fremmede for folk flest. De
unngår kanskje også «fedme/fet/feit» av frykt
for å støte. Snarere anvendes ukorrekte ut-
trykk som «overvekt» og «sykelig overvekt»
også ved en BMI > 30 kg/m2. Er det riktig å la
pasientenes oppfatning av uttrykkene styre
helsepersonellets språkbruk?

Spørsmålet kan ses i lys av protection
motivation theory, hvor bekymring for egen
helse tenkes ha en positiv verdi (29). Sen-
tralt i teorien er individets trusselvurdering –
opplevelsen av helserisiko (vulnerability) og
konsekvensenes alvorlighetsgrad (severity).
Det å være bekymret for helsen ses som en
ressurs til endring av helseskadelig atferd.
Man kan tenke seg at bruk av mer presise
uttrykk har større potensial for uro.

Men teorien har en viktig forutsetning:
Man skal på samme tid veilede og støtte ny
atferd. Teorien legitimerer dermed ikke
ukritisk bruk av uttrykk når behandlerrela-
sjonen enten vil opphøre eller ikke vektleg-
ger endring av helseatferd. Isolert sett kan
krenkende uttrykk virke mot sin hensikt
(30). Samtidig er det studier som viser at
fedmepasienter faktisk oppfatter direkte ut-

trykk som mer motiverende for endring enn
eufemismer (31, 32). Slik kan det forsvares
å bruke et mer direkte, kanskje konfronte-
rende språk overfor pasientene, iallfall når
det gjelder menn.

Isolert sett vil valg av uttrykk neppe ha
direkte betydning for graden av vekttap,
men de kan bidra til påvirkning av tankepro-
sesser som er med på å fremskynde atferds-
endring. Det å høre legen si at man er fet,
kan få pasienten til å innse alvoret i situasjo-
nen. En slik forståelse er også i samsvar med
hva vi vet om relativ sykdomsrisiko (33).

Vi vet fra før at menn og yngre generelt
foretrekker en mer direkte uttrykksmåte
(31). Vår studie bekrefter kjønnsforskjellen,
men viser også andre faktorer av betydning.
Hvor grensen går mellom hva som er moti-
verende og hva som bare er krenkende, er
vanskelig å si. Opplever pasienten å bli stig-
matisert, kan reaksjoner bli unngåelse av
konsultasjoner eller legebytte. Slik kan en
uheldig språkbruk i verste fall ha negative
helsekonsekvenser (32).

Denne studien tok utgangspunkt i pasien-
ter med sykelig fedme. Funnene kan ikke
uten videre generaliseres til den atskillig
større populasjonen av overvektige som
ikke er behandlingssøkende. Vi må dessuten
ta i betraktning at et av spørsmålene var
knyttet til forhold som ligger noe tilbake i tid
og at det kan ha innvirket på svarene. Utval-
get av variabler til regresjonsanalysen var
begrenset av data innsamlet før denne del-
studien ble satt i gang. Flere variabler som vi
ikke hadde tilgang til, kan tenkes å påvirke
uttrykkssensitiviteten og ville derfor ha kun-
net påvirke resultatet.

Funnene er etter vårt syn relevante – sær-
lig for fastleger. De ser ofte pasientens vekt-
utvikling og har en oppgave i å forebygge.
Kunnskap om hvordan språkbruken opple-
ves, kan senke terskelen for å tematisere
kroppsvekt på et tidlig tidspunkt og slik kan-
skje gjøre forebygging mer effektivt.
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Summary
Background: In the complex field of treating severe obesity, motivation is receiving
increased attention. This explorative study aims to highlight what influences the
preferences of severely obese patients deciding for either gastric bypass surgery or
lifestyle treatment.
Methods: Patients awaiting laparoscopic gastric bypass were presented with an 18-
week inpatient lifestyle programme alternative to gastric bypass. Questionnaires
provided qualitative data (reasons for choosing one treatment over another) and
quantitative data (mental health assessment using the Hospital Anxiety and Depres-
sion Scale). The material was analysed according to a sequential exploratory design
involving thematic analysis of patients’ arguments, validation using HADS, and statis-
tical computations (hypothesis testing) with one-way ANOVA followed by Dunnett’s
post hoc test.
Results: 159 participants (mean BMI 47.2 kg/m2) returned questionnaires of which
32% wanted the lifestyle treatment alternative to surgery. Reasons for choosing
the two treatments varied widely as did also the corresponding data on mental
health. Two subgroups stood out with particularly high mental symptom scores,
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namely patients choosing surgery due to reluctance to engage in social interaction
in lifestyle treatment, and patients preferring lifestyle treatment due to the fear of
dying during general anaesthesia. These two subgroups showed significantly higher
symptom scores than other subgroups within their therapy-of-choice group. The num-
ber of comorbid diseases was also found to impact upon motivation.
Conclusions: Patients carry different incentives for choosing the same type of treat-
ment. On a subgroup level, psychopathological symptoms seem to follow motivational
patterns. Analysing motivation and mental health may provide measures for identify-
ing subgroups with various prospects for therapy outcome.
© 2009 Asian Oceanian Association for the Study of Obesity. Published by Elsevier Ltd.
All rights reserved.

Introduction

Dental anxiety is known to limit or even prevent
the utilisation of oral health care services [1],
often entailing severe consequences for both oral
health and quality of life [2]. While dental anxi-
ety is a well recognised problem within the dental
profession, little has been done to document sim-
ilar anxiety mechanisms among patients in need
of bariatric treatment. Over the years, we have
occasionally met patients who are reluctant to
accept or even turn down bariatric procedures,
however we have never approached these cases
in a systematic fashion with the express objective
of trying to understand the impact of anxiety on
patient decisions. Paradoxically the potential con-
sequences of morbid obesity are more detrimental
to the patients’ health than neglected oral health
care.

We located only one study looking into reasons
why obese patients turn down treatment. Sadha-
sivam et al. found that the most frequent cause
for not undergoing bariatric surgery was related to
patients’ financial coverage [3]. Consequently, this
does not explain withdrawals experienced within
our public health service where treatment is free
of charge. Also, as this study was based on partic-
ipants recruited from a bariatric clinic, it is likely
that patients reluctant to undergo surgery were not
referred to the clinic in the first place.

Although bariatric surgery is the recommended
treatment for the most severely obese [4,5], Nor-
wegian health authorities have instructed public
hospitals with bariatric units also to provide non-
surgical alternatives (i.e. lifestyle alteration). In
our process of organising a comprehensive alter-
native to try to match gastric bypass, we found
it necessary to learn more about patients’ moti-
vation for treatment. Recent research reveals an
increased interest for obese patients’ motivation
with publications on topics including patients’
expectations to and how patients value differ-

ent treatment outcomes [6]; patients’ reasons for
wanting to loose weight [7—9]; and the possible link
between motivation and treatment outcome [10].
However, literature provide only limited insight into
why obese patients refuse treatment [3], and none
at all on why they choose one treatment rather than
another.

To shed light upon how patients’ make their
choices of therapy, we set an explorative study
asking referred patients hypothetically to choose
between these two very different, yet none the
less comprehensive, treatments. The first alterna-
tive was the laparoscopic gastric bypass procedure.
Alternatively, they were offered an extensive non-
surgical lifestyle modification programme involving
an 18-week stay at a clinic. Financially, the gastric
bypass procedure and the 18-week stay at the clinic
cost approximately the same. However, patients
were not presented with these costs as inpatient
medical treatment in Norway is largely free of
charge.

Due to fundamental differences between these
two treatments, we anticipated that patients opt-
ing for one treatment rather than another would
show characteristic differences in motivation. Due
to our occasional experience with patients report-
ing anxiety about the bariatric procedure, we also
anticipated to find differences in psychological
functioning. Accordingly, the research questions in
this explorative study were (A) Do patients choosing
the same treatment share mutual rationales? and
(B) If not, do patients differ in outcomes on psycho-
logical measures according to different rationales?

Materials and methods

Setting and participants

In March 2005, 209 patients in Central Norway
referred to the Obesity Clinic at St. Olavs Univer-
sity Hospital were asked to fill in a questionnaire
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Table 1 Sample characteristics of participants
(N = 150).

N Mean (SD) %

Age 41.2 (10.5)

Gender
Female 111 74

BMI 47.2 (5.8)

Obesity onset
In childhood 105 70
In adulthood 40 27

Diet attempts (last 5 years)
None 6 4
1—5 diets 68 45
6—10 diets 47 31
11 diets or more 21 14

Wanted EWLa

Less than 50% 5 3
50—100% 103 69
More than 100% 29 19

Family
Living alone/single 56 37
One or more children 108 72

Level of education
Primary school 30 20
College/vocational training 84 56
University-level 1—3 years 26 17
University-level ≥4 years 10 7

Comorbidity historyb

Asthma 54 36
Arthritis 29 19
Diabetes 41 27
Heart disease 12 8
Hypertension 61 41
Sleep apnoea 24 16
Gall disease 26 17
Mental disorder 54 36

HADSc

Anxiety, possible casesd 72 48
Depression, possible casese 62 41
Total symptom intensityf 14.9 (7.7)
a Excess weight loss; referring to a BMI of 25. Formula:

[(weight − wished weight)/25(height)2]100.
b Self-reported: ‘‘Has a physician ever told you that you

have any of these diseases?’’.
c Hospital Anxiety and Depression Scale.
d HADS anxiety score ≥8.
e HADS depression score ≥8.
f HADS-total symptom score, HADS-T.

sent to them by post. One reminder was sent to
non-responders. In all, 159 forms were returned
yielding a response rate of 76%. Sample character-
istics are summarised in Table 1. Nine participants
were excluded, leaving a total of 150 participants.
Reasons for exclusion from the study were (1) fail-

ure to express which treatment was wanted, (2)
contradictory arguments (arguments favouring one
treatment but choosing the other), or (3) prior his-
tory of bariatric surgery that might cause them to
be biased. The study was approved by the Regional
Committee for Research Ethics.

Measures

Participants were presented with information about
gastric bypass surgery and an 18-week inpatient
lifestyle programme. They were then asked, hypo-
thetically, in a questionnaire to choose between ILP
(Inpatient Lifestyle Programme) and LGB (Laparo-
scopic Gastric Bypass), as well as to list the
grounds for their choice in an open-ended ques-
tion. In addition, they also gave self-reported data
on anthropometry (height, weight), sociodemogra-
phy (educational level, marital status), comorbidity
(checking for a list of diseases associated with obe-
sity) and mental health applying HADS (the Hospital
Anxiety and Depression Scale).

HADS
The Norwegian version of HADS has demonstrated
good psychometric properties [11] and was used
for assessing mental health. The instrument con-
sists of fourteen questions sensitive for anxiety and
depression [12]. Each question is followed by four
possible responses which are summed according to
Likert-scoring (0123). For our purpose we calcu-
lated the total score, indicating global emotional
distress. Using HADS for screening purposes, there
is reported good positive predictive value for any
mental disorder using a cut-off of 17 or more [13].

Analysis

The study has a sequential exploratory design [14]
combining qualitative and quantitative data. More
specifically, the qualitative material was analysed
thematically [15]. The quantitative data served as
a basis for validation as well as giving grounds for
hypothesis generation. Finally, the material from
different data sources was integrated to make
statistical computations possible (hypothesis test-
ing). The process is schematically accounted for in
Table 2.

Qualitative analysis
The participants’ answers to the open-ended ques-
tion about why they would choose LGB or ILP
represented an extensive textual material, rang-
ing from scant, concise answers consisting of only
three words, up to long explanations of more than
150 words. The thematic analysis was performed by
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Table 2 Process of analysis—–a sequential exploratory study to investigate severely obese patients’ motivation for
either bariatric surgery or lifestyle intervention.

Step Analysis Description Methodical strengths/weaknesses

Qualitative
analysis

Thematic analysis:
Mapping all different
reasons for choice of
treatment.

The qualitative material
consisted of participants’
answers to an open-ended
question. The material was
read repeatedly noting all
aspects of motivation
emerging from the data.

This trial combines qualitative and
quantitative data from the same
sample. The sample was bigger
than normal for qualitative studies.
As the field of interest was
unexplored, this increases the
chance of achieving thematic
saturation.

Reduction:
Classification and
condensation, leaving
only one reason per
participant

The reduction process
involved disclosing the
common themes in the
reported aspects. While some
participants reported only
one reason, others reported
several. Only one reason was
kept per participant.

Reducing the complexity of
motivation to only one reason per
participant is oversimplifying
human nature, yet it eases
statistical inferences.

Quantitising:
Numerical
representation

Themes emerging from the
qualitative material were
coded and entered into the
statistical software.

As only one researcher analysed
the qualitative data, inter-rater
reliability tests and consensus
making were not possible. Instead
authors developed a protocol for
theme selection.

Validation Comparison: Does
other data support the
classifications of the
qualitative material?

As some subgroups’
motivation seemed to reflect
symptoms of
psychopathology, we
calculated mean symptom
scores for each subgroup
using HADS. When ranging
subgroups according to
symptom intensity, a pattern
emerged with higher scores
for subgroups reporting
psychological reasons for
their choice, and lower
scores for patients reporting
mostly social reasons.

The quantitative material
contained HADS. Bringing in a
validated tool for psychometric
measurement provided objective
data as grounds for validations of
the qualitative analysis.

Hypothesis Generating hypothesis The hypothesis Symptoms of
psychopathology influence
upon choice of treatment
followed the validated
qualitative analysis.

In this study there was no basis for
making a questionnaire with
pre-defined categories. The
relatively large sample size and
combination of qualitative and
quantitative data, proved fruitful
for completing an explorative
study. The findings may give
direction to an interview guide for
in depth analysis of patients’
reasoning as well as incorporating
categories into a questionnaire
allowing a better quantitative
research design.

Testing hypothesis The null hypothesis No
significant differences in
psychopathology between
the subgroups was rejected.
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Table 3 Treatment rationales with corresponding levels of psychological distress among participants preferring
gastric bypass (N = 102), sorted by descending symptom scores.

Subgroup rationale with representative quotation Caseness
HADS-Ta ≥17

Comparisonsb

HADS-T,
mean (SD)

p

Rationale 1—–social reluctance (n = 4)
‘‘I’ve got difficulties coping in groups of people. I also find

it hard to deal without my wife and don’t want to leave
her.’’

100% 23.8 (2.5)

Rationale 2—–the permanent solution (n = 65)
‘‘I loose weight easily. But I also gain it just that easy. I’ve

tried every diet there is and consider surgery to be a
better solution for me.’’

36% 14.7 (7.5) 0.041

‘‘The gastric bypass creates a physical constriction which
prevents over eating.’’

Rationale 3—–familial considerations (n = 28)
‘‘I’m a single parent for four small children. Some of them

are ill. Their situation is too complex for leaving them
into someone else’s care.’’

36% 14.2 (7.2) 0.037

Rationale 4—–work (n = 5)
‘‘Autumn is high season for me at work. Participation in

the lifestyle programme would cause a great economical
loss that I cannot afford.’’

20% 10.0 (9.2) 0.015

a HADS-T, Hospital Anxiety and Depression Scale, total score.
b Pairwise comparisons of mean scores using the subgroup with social reluctance as control. Method: Dunnett’s test following

one-way ANOVA: F3,95 = 2.70, p = 0.050.

the first author and was initially aimed at identify-
ing all reasons behind treatment choice. Among the
reasons, some common themes emerged. As some
participants gave several reasons for their choice

of treatment and the intention was to classify each
participant according to his or her main argument,
the authors setup a protocol for how this reduction
should take place. According to this protocol the

Table 4 Treatment rationales with corresponding levels of psychological distress among participants preferring
lifestyle treatment (N = 36), sorted by descending symptom scores.

Subgroup rationale with representative quotation Caseness
HADS-Ta ≥17

Comparisonsb

HADS-T,
mean (SD)

p

Rationale 1—–fear of anaeshesia (n = 4)
‘‘I’m terrified of the surgery. I’m so obese that I’m afraid

of dying during the procedure.’’
100% 23.0 (3.4)

Rationale 2—–fear of complications (n = 11)
‘‘I fear that other diseases I have make the surgical

procedure risky.’’
46% 15.2 (7.2) NS

Rationale 3—–normality (n = 14)
‘‘I don’t have any weight related physical afflictions, so I

think it’s possible for me to loose weight without
surgery. But I lack the right attitude.’’

23% 13.1 (5.7) 0.014

‘‘I find surgery to be an excuse for doing nothing and
should be the last resource if nothing else works.’’

Rationale 4—–followup (n = 7)
‘‘Long term support is necessary to adapt a new lifestyle.’’ 14% 12.8 (1.8) 0.030

a HADS-T, Hospital Anxiety and Depression Scale, total score.
b Pairwise comparisons using the subgroup with procedure related anxiety as control. Method: Dunnett’s test following one-way

ANOVA: F3,28 = 3.31, p = 0.034.
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first reason listed was decisive unless another rea-
son clearly stood out as more important. The list
of reasons served as basis for classification. Finally,
the material was quantitised [16] i.e. coded numer-
ically to enable statistical computations.

Statistical analysis
We conducted a contingency table test to see if men
and women differed in choice of treatment. One-
way ANOVA followed by Dunnett’s post hoc tests
were applied for multiple comparisons of mental
symptom intensity between subgroups of partici-
pants to one control group, yet maintaining the
family-wise error rate. Finally a contingency test
followed by a test for trend was conducted to
see if the number of diseases influenced patient
motivation. Statistical analyses were performed
using software (SPSS for Windows, Rel. 13.0. 2004.
Chicago: SPSS Inc.). All statistical tests were two-
tailed, with significance set at an ˛-level of 0.05.

Results

Sample characteristics are presented in Table 1.
Thirty-two percent of the patients preferred
lifestyle treatment over gastric bypass. There was
no significant difference in choice of treatment
between men and women (�2 = 0.078, p = 0.78).

The qualitative material condensed into a total
of nine different categories of arguments for treat-
ment. Five of these were arguments for surgical
treatment; denominated Social Reluctance, A Per-
manent Solution, Familial Considerations, Work
Situation, and Being Physically Disabled, whereas
four arguments promoted lifestyle therapy; Fear of
Anaesthesia, Fear of Complications, Desire for Nor-
mality, and Desire for Follow Up. The participants
were divided into subgroups according to these
arguments. However, the five participants choosing
surgery due to physical handicaps were not included
in the further analysis since their treatment deci-
sion did not reflect motivational issues as much as
physical functionality. Rationales as well as typical
quotations for pro-surgery and pro-lifestyle partici-
pants are presented in Tables 3 and 4, respectively.

The qualitative analysis revealed two sub-
groups giving reasons for their choice of therapy
which placed their mental health in question. In
the pro-lifestyle category, this was the subgroup
reporting death anxiety related to the surgical pro-
cedure, while in the pro-surgery category those
strongly wanting to avoid social intimacy with other
patients stood out. HADS-total, as an indicator of
global emotional distress, was calculated for each
subgroup to see if the score validated our interpre-

tation of the qualitative data. In Tables 3 and 4,
subgroups with their representative quotations are
listed according to decreasing symptom intensity. In
addition, the tables present data on probable case-
ness (in terms of any mental disorder) according to
a cut-off score of 17 and higher.

In the case of participants oriented towards sur-
gical treatment, statistical analysis showed symp-
tom intensity to differ significantly between the
subgroups (one-way ANOVA: F3,95 = 2.70, p = 0.050).
Dunnett’s test found significantly higher symptom
scores among participants with social reluctance
when compared to all other subgroups (Table 3).
Concerning participants preferring lifestyle ther-
apy, the analysis also showed these subgroups to
differ significantly (one-way ANOVA: F3,28 = 3.31,
p = 0.034), although here the subgroup fearing for
complications from surgery did not differ sta-
tistically significantly from those afraid of dying
during the procedure (Table 4). Three outliers were
excluded from the lifestyle group before running
the analysis.

Another finding in the qualitative data was that
some patients reported positive motivation (i.e.
choosing treatment A because they regarded treat-
ment A as good for them) while others carried
negative motivation (i.e. choosing treatment A to
avoid treatment B). Typically, negatively motivated
patients seeking lifestyle treatment often referred
to how their disease would increase the risk of
complications during surgery. On the other hand,
negatively motivated patients seeking surgery often
explained how diseases had made exercising dif-
ficult and consequently impaired their physical
functionality. Finally, we did a statistical test to see
if the number of diseases increased the risk of being
negatively motivated and found a significant linear
trend of medium association (�2 = 5.88, p = 0.015;
Cramer’s V = 0.22, p = 0.041).

Discussion

Participants reported significantly different ratio-
nales for choosing the same type of treatment.
The mental symptom scores varied according to
rationale, supporting the view that the diverse
rationales reflected distinctly different subgroups
within which some have particular psychological
problems that influence choice of treatment.

Thirty-two percent of the participants preferred
a lifestyle alternative to bariatric surgery. There is
reason to believe that the demand for treatments
varies according to the specific therapy and how it
is presented. It is worth noticing that at the time of
this study, bariatric surgery was the standard treat-
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ment offered by the Norwegian public healthcare
system. Thus, the participants may have been in a
process of mental preparedness, making an alter-
native choice to surgery less likely. This may bias
the material in favour of bariatric surgery. However,
this should not influence the described motivational
traits which were the focus of this study.

Different reasons for same type of
treatment

To our knowledge, no one has yet explored how
motivation differs between obese people opting
for different obesity treatments. Consequently, we
had no basis for incorporating pre-defined response
categories in a questionnaire. As to the different
reasons reported (Tables 3 and 4), arguments varied
widely. This suggests that a crude dichotomisation
of the material into pro-lifestyle and pro-surgical
treatment could conceal important patient charac-
teristics. The sample’s moderate size, later divided
into no less than eight subgroups according to ther-
apy rationale, produced some groups of very few
participants. Nevertheless, as this was an explo-
rative study, we chose to keep data divided into
subgroups, although aware that this led to an unbal-
anced study design.

Mental health and its influence upon
motivation for treatment

HADS is primarily a mental health screening instru-
ment made for detecting possible/probable cases
as well as assessing change in emotional state [12].
Thus, HADS is insufficient for diagnostic purposes. In
our material, 40% were labelled ‘possible cases’ of
mental disorder. Bearing in mind the general ten-
dency of not seeking professional help for mental
problems [17], the fact that 36% of the participants
reported having at some time been diagnosed with
mental disorder (Table 2) support the high HADS-
scores.

When comparing symptom intensity of the two
subgroups carrying highest scores to that of the
other subgroups within their respective choice of
treatment, most differences reached statistical sig-
nificance (Tables 3 and 4). Accompanied by the
qualitative data, this suggests that motivation for
treatment can be a way to identify qualitatively
different subgroups of obese patients. An earlier
study investigating psychological underpinnings of
the choice of therapy found no differences in psy-
chopathology between patients seeking bariatric
surgery and patients seeking a non-surgical treat-
ment [18]. Our study has shown that mental health

does vary according to choice of treatment, but
requires analysis on a subgroup level.

Physical disease is in general correlated to
impaired mental health [19], with severe obesity
specially associated with increased risk of depres-
sion [20,21]. Based upon the degree of obesity as
well as the number of comorbidities reported in
this material, we expected high symptom scores.
Participants reporting fear of dying during surgery
(denominated Fear of Anaesthesia) scored consid-
erably, yet statistically non-significantly, higher on
symptom intensity than participants mainly afraid
of complications from the procedure. Although the
finding is statistically non-significant, we chose to
include a comment as the qualitative data validated
by the HADS clearly suggest two subgroups expe-
riencing rather different types of worries about
bariatric surgery: feeling some concern about pos-
sible complications from surgery may be a sign
of soundness. However, when the fear of dying in
the operating room excludes surgery as a poten-
tial treatment, the magnitude of this worry may
be of a pathological character. By turning down
obesity treatment, the patient is at high risk of seri-
ous comorbidities and decreased longevity. While
fear of surgery and anaesthesia in general has been
known for a long time [22], our findings suggest that
in the field of bariatric surgery, this fear actually
make patients refuse treatment.

In general, when assessing subgroups according
to decreasing symptom intensity, a shift in moti-
vation occurs from mainly psychological aspects
(anxiety, fear, reluctance) to more social issues
(working situation, family, follow up-services). It
also illustrates that if anxiety is present, this may
influence choice of therapy. However, in such cases,
what therapy actually is preferred is determined by
what triggers the anxiety.

In a recent study by Adams et al. [23], cause-
specific mortality related to accidents and suicide
were 58% higher among gastric bypass patients
than among matched obese controls. While some
psychological distress is expected to follow from
the severe physical and psychosocial limitations of
being obese, mental health and quality of life is
found to improve with weight loss [24,25]. Even
though Adams’ findings probably reflect a subset
of patients with more grave mental problems, it
is clear that there is more to treating obesity than
reducing weight. Psychological screening may help
identifying both patients of poor mental health
as well as those who need more guidance before
entering a treatment programme. Today, there are
no uniform guidelines for optimal psychological
screening. Consequently, this is implemented dif-
ferently across clinics [26]. Based upon the finding
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from our study, the bariatric nurses at our clinic sys-
tematically ask new patients about their feelings
on general anaesthesia as well as intimacy in group
settings. Patients with such issues are referred to
our psychologist.

Physical health and its influence upon
motivation for treatment

In the qualitative material we also see the contours
of a more superior trait, namely sign of motivation.
The reported reasons appeared to be either posi-
tively or negatively oriented. By positive motivation
we mean the wish to achieve something desirable
based on the chosen treatment. This is self-evident
and will not be exemplified. The opposite, denom-
inated negative motivation, is primarily fuelled by
the wish to avoid an undesirable treatment. The
two subgroups that stood out with respect to poor
mental health, i.e. participants with anxiety of the
surgical procedure, and participants with a high
level of social reluctance, are examples of carri-
ers of negative motivation: they pick the lesser
of two evils. Keeping in mind that all patients,
independently of type of obesity treatment, sooner
or later face challenges that threaten to reverse
the modified behaviour, this particular subset of
patients may be questioned as to their readiness
to participate in treatment. Their motivation for
treatment reveals a rather limited view on thera-
pies that potentially provide life-long effects. Also,
their strikingly high symptom scores underline the
need to examine their motivation more thoroughly
as it may express a more profound and possibly
undetected mental health problem.

As negatively motivated patients often based
their argument on obstacles caused by comorbidi-
ties, we found statistical evidence supportive of
such a dichotomisation into positively or negatively
motivation when testing whether the number of
diseases influenced motivation. The psychological
mechanism behind this could be that patients
suffering from different diseases experience a shift
in focus away from possibilities and over to disease
driven limitations. Whether negatively motivated
patients have poorer prospects in terms of weight
loss, is yet to be determined. It is likely, however,
that individual motivation is a key mechanism for
maintaining the necessary alterations in diet and
activity.

Consequence for trials comparing different
treatments

Participants’ reasons for choice of treatment were
characterised by unambiguous rationales. Few par-

ticipants showed signs of doubt, indicating that
most were convinced as to what type of therapy
would be best in their case. Such absolute cer-
tainty has implications for research designs when
evaluating effects of lifestyle therapy compared to
bariatric surgery. Unless there is a sufficient pool
of patients indifferent to type of treatment, mak-
ing a patient preference trial design possible [27],
two considerations point against randomisation in
comparative studies.

Firstly, as both bariatric surgery and lifestyle
modification programmes require great personal
efforts, randomising patients against their pre-
ferred choice increases the risk of non-compliance.
Then, there is also an important ethical considera-
tion: in general, patients should not be randomised
to treatment they do not want when this therapy
involves considerably higher risk of complications
than other alternatives. In this case, gastric bypass
clearly means a higher risk both for morbidity and
mortality. This dilemma is recently also raised by
Sjöström et al. [5]. Thus, in cases where patients
already have made up their mind about what
treatment they want, both methodical and ethi-
cal considerations point toward selection based on
preferred choice rather than randomisation.
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ABSTRACT

Objective: Morbidly obese patients on opioid-
replacement therapy may be at risk for treatment refusal
with regard to bariatric surgery. However, patients on
opioid replacement may have the personal skills to
facilitate the lifestyle changes required for successful
outcomes after bariatric surgery. This planned case
observation assessed the effects of sleeve gastrectomy
on the pharmacokinetic properties of methadone.

Methods: A white woman in her 40s on methadone
maintenance therapy and with morbid obesity was
referred for bariatric surgery. Serial blood samples for
methadone concentration measurements were ob-
tained before and at 5 days and 1, 7, and 11 months
after surgery.

Findings: Serum methadone concentrations increased
from before to 5 days after surgery and continued to
increase for 7 months thereafter. The predose measurement
at 11 months postoperatively suggests a further increase
compared with the previous predose measurements.

Implications: Clinicians should beware the poten-
tial for altered effects of methadone after bariatric
surgery. We recommend that serum concentrations
be routinely measured pre- and postoperatively, and
that the dose be adjusted according to these measure-
ments and regular clinical assessments. (Clin Ther.
2016;38:1532–1536) & 2016 The Authors. Pub-
lished by Elsevier HS Journals, Inc.

Key words: bariatric surgery, methadone, opioid
replacement, pharmacokinetics.

INTRODUCTION
Although there are no absolute contraindications to
bariatric surgery,1 most bariatric surgeons consider
that patients with ongoing illicit drug use should not
undergo such procedures.2 The lack of clear
recommendations within this field makes morbidly
obese patients on opioid-replacement therapy a sub-
group at risk for treatment refusal.

There is little evidence to provide guidance on these
matters. Of the few relevant studies that exist, one
found patients with past substance abuse to be at
higher risk for dropout during the assessment process
before bariatric surgery.3 However, a study evaluating
weight loss 2 years after gastric bypass found that
patients who previously and successfully had
participated in treatment for substance abuse (alcohol
or drugs) achieved more weight loss compared with
patients with no history of substance abuse.4 The
authors hypothesized that patients with such a history
can gain valuable insight into personal skills relevant
for lifestyle change, as well as draw strength from their
experience with abstinence support programs.

Both preclinical and clinical studies have reported that
chronic exposure to opioid μ-receptor agonists leads to
sweet taste preference.5 It is also known that patients
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entering methadone maintenance therapy gain weight:
One study found that women 2 years into treatment had
increased on average 17.5% in weight.6 Consequently,
occasional referrals of patients on methadone
maintenance are likely to occur in bariatric clinics.

Clinicians may be reluctant to provide bariatric
surgery in patients on opioid-replacement therapy, for
fear of adverse outcomes. Uncertainties concerning the
effects of the procedure on pharmacokinetics may con-
tribute to such hesitation. Several mechanisms of bariatric
surgery may influence the bioavailability of pharmaceut-
icals, such as shifts in gastric pH, changes in gastro-
intestinal transit time, reduced absorptive surface area,
and altered presystemic drug metabolism. The effects of
bariatric surgery on pharmacokinetic properties are
known for only a few medications.7 Neither methadone
nor buprenorphine, the drugs most commonly used for
opioid-replacement therapy, are among these.

This planned case observation is the first systematic
evaluation of the possible effects of sleeve gastrectomy
on methadone pharmacokinetics.

CASE DESCRIPTION
A white woman in her 40s on methadone maintenance
therapy and with morbid obesity was referred for
bariatric surgery at a Norwegian university hospital.
She had a 27-year history of illicit drug abuse and had
injected heroin for 10 years before she entered a
rehabilitation program that included opioid-replacement
therapy with methadone �10 years before presentation.
After starting methadone therapy, she had gained �30
kg in weight. At referral to hospital, her height was 159
cm, her weight was 127.8 kg, and her body mass index
(BMI) was 50.6 kg/m2. She presented with multiple
complications of morbid obesity, including type 2 dia-
betes mellitus, obstructive sleep apnea, and depression.
She also had hyperparathyroidism and was hepatitis B
and C positive. In addition to methadone 120 mg/d (a
dose that had been stable for several years), her drug
therapy consisted of metformin 1600 mg/d and sitaglip-
tin 100 mg/d for diabetes, fesoterodine 16 mg/d for
urinary incontinence, pregabalin 900 mg/d for neuralgia,
and lactulose as needed for constipation.

The patient underwent a multidisciplinary review,
including a psychiatric assessment, in the bariatric clinic.
She was informed about the lack of scientific evidence
concerning the effects on the pharmacokinetic properties
of methadone, and provided written consent to undergo

surgery, including being followed up for 15 years for the
evaluation of long-term effects. The authors also received
approval for performing the study from the regional
ethics committee. After completing a mandatory patient-
education program, the patient was scheduled for laparo-
scopic sleeve gastrectomy and followed a liquid very-low-
calorie diet the 3 weeks before surgery.

The patient’s preoperative weight and BMI were
117.0 kg and 46.3 kg/m2. Surgery took place with the
patient under general anesthesia, and the patient had
an epidural catheter placed for postoperative pain
relief. The need for epidural analgesia prolonged her
hospitalization, extending the regular stay of 1 to 2
days to 8 days. She received her regular dose of 120
mg methadone both on the day of surgery and on the
subsequent in-hospital days.

One year after surgery, her weight and BMI had
decreased to 92.1 kg and 36.4 kg/m2, respectively,
representing a 46.3% loss of her excess weight (using
the upper BMI limit for normal weight, i.e. 25 kg/m2,
as reference). Her physical functioning had improved
and she had stopped taking antidiabetic medication.
The methadone dose was kept unchanged at 120 mg/d
throughout the first postoperative year.

Serial blood samples for methadone concentration
measurements were obtained at 8 days preoperatively, as
well as at 5 days, 1 month, and 7 months postoperatively.
Sampling took place at 0, 0.5, 1, 1.5, 2, 2.5, 3, 3.5, 4, 6, 8,
12, and 24 hours after methadone ingestion. Moreover, a
single sample was obtained 24 hours after methadone
ingestion at 11 months postoperatively. Serum concen-
trations of total methadone as well as of its enantiomersR-
methadone and S-methadone were measured with an LC/
MS method developed at our laboratory.8 Key
pharmacokinetic variables of methadone were calculated
by means of the pharmacokinetic analysis software
package Kinetica version 5.0 (Thermo Scientific,
Waltham, Massachusetts). The patient was genotyped
for the cytochrome P-450 (CYP) enzymes CYP2B6,
CYP3A4, and CYP3A5, which are involved in the
metabolism of methadone,9 by allele-specific polymerase
chain reaction (PCR).10,11

RESULTS
The time–concentration curve of methadone in this
patient is presented in the Figure. In general, the serum
concentrations of methadone were increased from the
sampling preoperatively to 5 days postoperatively,
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and continued to increase during the first 7 months
after surgery. The single predose measurement 11
months postoperatively suggested a further increase
compared with the previous predose measurements.
Key pharmacokinetic data are presented in the Table.

The AUC of the active enantiomer R-methadone
increased less than did that of total methadone, with
14%, 114%, and 163% increases at 5 days, 1 month,
and 7 months after surgery, respectively. In accordance
with this finding, the proportion of R-methadone of the
total methadone concentration decreased sharply shortly
after surgery, and then remained stable. The proportions
of R-methadone of the total methadone concentration
were 76% at t0 and 62% at Tmax preoperatively, and
65% at t0 and 52% at Tmax postoperatively. Genotyping
revealed the following genotypes: CYP2B6, *1/*1;
CYP3A4, *1/*1; and CYP3A5, *1/*3.

As methadone is known to prolong the QT interval
on ECG in a dose-related manner, increasing the risk
for torsades de pointes ventricular tachycardia,8 we
obtained pre- and postoperative ECGs. Immediately
preoperatively, the QT interval corrected for heart
rate (QTc) was 425 ms, whereas it was 435 ms at 10
months postoperatively.

DISCUSSION
In this planned case observation, we observed marked
changes in the pharmacokinetic properties of meth-
adone after the patient had undergone sleeve gastrec-
tomy, with a large increase in drug exposure and a

shorter Tmax compared with baseline. The total drug
exposure, as expressed by the AUC, increased pro-
gressively throughout the postoperative period, and 7
months postoperatively it was 3-fold the baseline
value. This large increase can be explained only by a
substantially greater bioavailability. The Tmax de-
creased from 2.5 hours before surgery to 1 hour at
7 months after surgery. The t1/2 increased slightly
immediately postoperatively, then it remained stable.
The active enantiomer, R-methadone, showed similar
changes, but to a somewhat lesser extent.

In most patients, methadone bioavailability is
480%; thus, the overall potential for increased
bioavailability of methadone would be expected to
be low and generally not exceed a 20% increase.
However, a large interindividual variability in bio-
availability, with values ranging from 36% to 100%,
has been described.9 Genotyping showed that the
patient had the CYP3A5 *1/*3 genotype, signifying
an increased metabolic capacity for CYP3A substrates
such as methadone compared with the general white
population.12 In patients expressing active CYP3A5,
the presence of this enzyme increases the presystemic
metabolism of CYP3A substrates, leading to lesser
bioavailability.12 This finding is in accordance with
the low preoperative serum concentration of
methadone in the present patient (a concentration
below the 10th percentile among patients taking a
dose of 120 mg/d, according to unpublished data from
our laboratory’s therapeutic drug monitoring
database, 2015). The potential for large increases in
the bioavailability of drugs metabolized by CYP3A
after bariatric surgery, particularly in patients who
express active CYP3A5, has been reported previously
for atorvastatin.13

Sleeve gastrectomy decreases gastric volume with-
out inducing malabsorption. No portion of the small
intestine is bypassed, and the pyloric function remains
intact.14 Thus, it may seem surprising that such a
procedure could dramatically influence drug bio-
availability. Logically, because no part of the intestine
is removed or bypassed, the amount of CYP3A in the
intestinal wall and thus the extent of presystemic
metabolism would be expected to be unaffected.
However, sleeve gastrectomy is associated with a
more rapid emptying of gastric contents into the
intestine after ingestion,15 a phenomenon often
referred to as "dumping." The decrease in Tmax

confirms the occurrence of this mechanism in our
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woman undergoing bariatric surgery by
sleeve gastrectomy.

Clinical Therapeutics

1534 Volume 38 Number 6



patient. Rapid gastric emptying after sleeve gas-
trectomy may lead to a substantially greater drug
concentration in the duodenum after methadone
intake. We hypothesize that the increased drug
concentration may overwhelm CYP3A enzyme
capacity in the intestinal wall and possibly also
during the first pass through the liver, causing a
higher proportion of the drug to reach the systemic
circulation.

Other possible explanations for the observed phar-
macokinetic changes should be taken into consider-
ation. Systemic inflammation may downregulate the
expression of both CYP enzymes and drug trans-
porters such as p-glycoprotein and increase the plasma
concentration of the acute phase protein α1-acid
glycoprotein, to which methadone is highly bound.9

Such changes may possibly have contributed to the
increased serum concentration of methadone
immediately postoperatively. However, this concept
cannot explain the further increases in metha-
done concentration during the subsequent months.
Moreover, we cannot rule out the possibility that

inadequate medication adherence contributed to the
observed changes. However, because the methadone
concentrations at t0 and t24 were almost identical in
all 4 sample series, nonadherence does not seem likely.
The patient’s considerable weight loss has reduced the
total volume of distribution of the methadone.
However, as the concentration at steady state is
primarily related to clearance and not to the volume
of distribution, the key question is whether a weight
loss like this could reduce clearance, such as via a
decrease in liver mass. The patient’s lean body mass
was reduced by 9.3% from 1 to 7 months
postoperatively. Even if the total liver mass would
be expected to have decreased by the same order of
magnitude, we consider that the contribution of
such an effect would explain only a small part of
the observed increases in the methadone con-
centration. Finally, to our knowledge, the patient
did not at any point use medications known to
influence CYP3A metabolism, which could other-
wise have influenced the pharmacokinetic pro-
perties of methadone.

Table. Pharmacokinetic variables based on the concentrations of total (R þ S) methadone and of the active
enantiomer R-methadone in a woman undergoing bariatric surgery with sleeve gastrectomy.

Parameter
Preoperatively
(Baseline)

Postoperative
Day 5

Postoperative
Month 1

Postoperative
Month 7

Total (R þ S) methadone
C0, nmol/L 508 645 1166 1481
Cmax, nmol/L 945 1414 2128 2564
Cmax/C0 ratio 1.86 2.19 1.82 1.73
Tmax, h 2.5 1.5 1.5 1.0
AUC0–24, nmol/L � h 14,368 20,198 34,920 44,983
AUC0–24, % increase* 0 41 143 213
t½, h 29.3 36.5 37.1 37.2

R-methadone
C0, nmol/L 402 423 766 940
Cmax, nmol/L 616 748 1206 1379
Cmax/C0 ratio 1.53 1.77 1.57 1.47
Tmax, h 2.5 1.5 1.5 1.0
AUC0–24, nmol/L � h 10,453 11,946 22,401 27,460
AUC0–24, % increase* 0 14 114 163
t½, h 43.9 48.4 59.4 54.8

*Compared to AUC0–24 preoperatively.
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Pre- and postoperative ECGs did not reveal a
significant increase in the QT interval; however, the risk
for QT prolongation in such patients should definitively
be borne in mind as it is a known dose-dependent
adverse effect of methadone.8 A higher and more rapidly
occurring peak concentration might increase the
rewarding and intoxicating effects of methadone,
which could be detrimental in previous addicts, and
might even cause respiratory depression. Unfortunately,
we do not have systematic clinical observations of the
patient during the postoperative period.

CONCLUSION
We conclude that sleeve gastrectomy has the potential
to significantly increase the bioavailability of and
decrease the Tmax of methadone, probably due to
accelerated gastric emptying. This finding especially
applies to individuals with a low preoperative bio-
availability, such as that caused by genetically deter-
mined or pharmacologically induced increased
CYP3A metabolism. Clinicians should beware the
potential for altered drug effects of methadone after
bariatric surgery. We recommend that serum concen-
trations be routinely measured pre- and postopera-
tively, and that the dose be adjusted according to these
measurements and regular clinical assessments.
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Abstract Background: After Roux-en-Y gastric bypass (RYGB) patients are at higher risk of alcohol prob-
lems. In recent years, sleeve gastrectomy (SG) has become a common procedure, but the incidence
rates (IRs) of alcohol abuse after SG are unexplored.
Objectives: To compare IRs of diagnoses indicating problems with alcohol or other substances
between patients having undergone SG or RYGB with a minimum of 6-month follow-up.
Setting: All government funded hospitals in Norway providing bariatric surgery.
Methods: A retrospective population-based cohort study based on data from the Norwegian
Patient Registry. The outcomes were ICD-10 of Diseases and Related Health Problems diagnoses
relating to alcohol (F10) and other substances (F11–F19).
Results: The registry provided data on 10,208 patients who underwent either RYGB or SG
during the years 2008 to 2014 with a total postoperative observation time of 33,352 person-
years. This corresponds to 8196 patients with RYGB (27,846 person-yr, average 3.4 yr) and
2012 patients with SG (5506 person-yr; average 2.7 yr). The IR for the diagnoses related to
alcohol problems after RYGB was 6.36 (95% confidence interval: 5.45–7.36) per 1000
person-years and 4.54 (2.94–6.70) after SG. When controlling for age and sex, adjusted hazard
ratio was .75 (.49–1.14) for SG compared with RYGB. When combining both bariatric proced-
ures, women ,26 years were more likely to have alcohol-related diagnoses (3.2%, 2.1–4.4)
than women of 26 to 40 years (1.6%, 1.1–2.1) or women .40 (1.3%, .9–1.7). The IR after
RYGB for the diagnoses related to problems with substances other than alcohol was 3.48
(95% confidence interval: 2.82–4.25) compared with 3.27 (1.94–5.17) per 1000 person-years
after SG. Controlling for age and sex, the hazard ratio was .99 (.60–1.64) for SG compared
with RYGB.
Conclusions: In our study, procedure-specific differences were not found in the risks (RYGB versus
SG) for postoperative diagnoses related to problems with alcohol and other substances within the
available observation time. A longer observation period seems required to explore these findings
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For obesity, bariatric surgery is superior in terms of weight
loss compared with nonsurgical interventions [1]. For most
patients, surgery effectively relieves or resolves co-morbid
diseases [2]. Worldwide, surgical weight loss operations
have doubled from 2008 to 2016 [3], and are likely to increase
further in the future. Consequently, more peoplewill be at risk
for late complications.
One such complication is alcohol problems. Patients with

the Roux-en-Y gastric bypass (RYGB) in abuse treatment
programs report higher alcohol intake than nonbariatric pa-
tients [4]. Compared with patients with gastric banding,
RYGB patients have been found to increase their alcohol
consumption after surgery [5,6], they have more symptoms
of alcohol use disorder [5] and higher risk for being in
alcohol abuse treatment after surgery [7]. Such findings sug-
gest alcohol problems after surgery may be a procedure-
specific complication.
Recently, increased dopamine sensitivity due to hormonal

effects of RYGB, have been proposed as a possible explana-
tion for alcohol abuse [8]. Besides this direct effect on the
brain, a number of studies have shown that the RYGB mod-
ifies the bioavailability of ethanol as follows: the Cmax

(maximum serum concentration) is significantly elevated
[9–11], and furthermore, the tmax (time for reaching Cmax)
is reduced [12]. Normally, ethanol undergoes a presystemic
metabolism in the gastrointestinal tract due to gastric
mucosal alcohol dehydrogenase activity [13]. RYGB seems
to potentiate ethanol toxicity via impaired first-pass
metabolism.
The 2 most common bariatric procedures today are

RYGB and sleeve gastrectomy (SG) [3]. The existing data
on SG and its effects on ethanol bioavailability are inconclu-
sive. Two studies found the peak alcohol concentration to
increase significantly after SG [14,15], although similar
changes were not observed in other studies [16,17].
Despite high numbers of surgical procedures, no published

data exists so far on procedure-specific associations between
SG and diagnoses related to abuse of alcohol or other sub-
stances. The main aim of this study was to compare the inci-
dence rates (IRs) of diagnoses related to abuse of alcohol and
other substances after SG or RYGB. Also, we explored poten-
tial links between age and sex to abuse diagnoses independent
of surgical procedure.

Methods

This is a retrospective, population-based cohort study
based on comprehensive data from the Norwegian Patient

Registry (NPR), a national database covering somatic and
mental health services. All hospitals and clinics reimbursed
by the government report their diagnoses to NPR. For bariat-
ric surgery, approximately two thirds of the operations in
Norway are performed in such hospitals.

The population was defined using the Nordic Medico-
Statistical Committee Classification of Surgical Procedures
(NCSP) published by the Nordic Medico-Statistical Com-
mittee. There were 11,392 adult patients in Norway regis-
tered with the NCSP-codes JFD (intestinal bypass
operations) and JDF (bariatric operations on stomach)
from 2008 to 2014. Due to invalid personal identification
numbers, 25 patients were excluded, leaving a total of
11,367 patients with 515,432 hospitalizations or outpatient
consultations.

The sample was further reduced to patients with the
specific NCSP-codes JDF10/11 (RYGB), JDF96/97
(SG), and JFD03/04 (duodenoileal bypass with duodenal
switch), leaving out other kinds of surgeries (n 5 163).
Due to the small number of biliopancreatic diversions in
the observation period (n 5 121), patients with codes
JFD03/04 were excluded. Patients with 2 different bariat-
ric surgeries on the same day (n5 35) were also excluded.
Finally, for the calculation of IRs, we excluded patients
with ,6 months follow-up time after surgery (n 5 840)
and patients who had their first diagnosis related to
alcohol or other substances during these first 6 months
(alcohol: n 5 6; other substances: n 5 5). This left us
with 10,208 patients who underwent either RYGB (n 5
8196) or SG (n 5 2012) in Norway within the targeted
time frame.

Regarding abuse categories, the first category included
patients ‘registered with an alcohol-related diagnosis’,
that is, the F10*-diagnoses (mental and behavioral disor-
ders due to alcohol). A few patients were also included
with other diagnoses indirectly indicating alcohol prob-
lems, including G62.1 (alcoholic polyneuropathy),
K29.2 (alcoholic gastritis), K70 (alcoholic liver disease),
K86.0 (alcohol-induced chronic pancreatitis), Z71.4
(alcohol abuse counseling and surveillance), and Z72.1
(problems related to alcohol use).

The second category ‘registered with other substance-
related diagnoses’ included F11* to F19*, except F17* (to-
bacco). There are several reasons to leave tobacco out.
Despite the addictive properties of nicotine, it has a limited
effect on the central nervous system compared with the
other substances in the category. Thus, categorizing tobacco
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together with much heavier substances would render the
interpretation of the data more difficult. Furthermore, the
use of tobacco is legal and available without strict regula-
tions, and considering the social acceptance for tobacco,
we assume that physicians to a large degree do not register
F17 diagnoses.

The sample was divided into the following 3 age cohorts:
patients 18 to 25 years (n 5 684) representing the youngest
patients and a period often involving experimentation with
alcohol and other addictive substances; patients 26 to 40
years (n 5 3974), a phase when settling down and often
starting a family; and patients .40 years (n 5 6390). In
addition to age, sex was also included in the analyses. The
NPR did not provide data on other potential confounders
or covariates.

Ethical approval for using registry data was obtained from
the Regional Committee for Medical and Health Research
Ethics in Central Norway (ref. 2015/1473). The identity of
the individuals in the sample were never available to the
researchers.

Analysis

Differences between age groups and sex were calcu-
lated by analysis of variance with Games-Howell post
hoc tests. IR for those registered with relevant diagnoses
were the number of cases divided by observation time
(person-yr at risk). Crude hazard ratios (HR) were calcu-
lated by dividing IR of SG by the corresponding IR for
RYGB (reference category). An inspection of log-
minus-log survival curves did not indicate violation of
the proportional hazards assumption, allowing the use
of Cox regression to estimate the HR adjusted for age
and sex. The patients were followed either until a reported
event of registered alcohol abuse (model 1), or a reported
event of other substance abuse (model 2), time of death,
or end of observation period (December 31, 2014),
whichever occurred first. Risk estimates were calculated
with 95% confidence intervals (CI). The analyses were
done with SPSS version 23 (IBM SPSS Statistics, IBM
Corporation, Armonk, NY, USA).

Results

The total annual number of bariatric procedures doubled
from 2008 to 2014 from 957 to 1955 procedures (RYGB and
SG). However, the frequencies of the different procedures
developed differently. While the number of SG increased
by 678% (from 91 to 708 procedures), RYGB rose only
by 44% (from 866 to 1247 procedures). The frequency of
the duodenal switch gradually tapered off during the obser-
vation period (from 43 to 4 procedures).

The total postoperative observation time for those with
bariatric surgery was 33,352 years (see Table 1). Average
postoperative observation time for RYGB was 3.4 and 2.7
years for SG. Women represented 72.4% of the total sample.

Mean age (standard deviation) was 42.5 (10.4) years. There
was high consistency (99.4%) between NCSP codes used to
define the sample and the expected 10th revision of the In-
ternational Statistical Classification of Diseases and Related
Health Problems code E66*.

Diagnoses related to alcohol and other substances

From January 1, 2008 until the time of surgery, 67 pa-
tients were registered with alcohol-related diagnoses and
83 with diagnoses related to other substances. From the
time of surgery until December 31, 2014, 202 patients
were assigned alcohol diagnoses. This corresponds to a
postoperative IR of 6.06 per 1000 person-years for
alcohol diagnoses. In the same period 115 were assigned
diagnoses related to other substances, corresponding to a
postoperative IR of 3.45 per 1000 person-years. The
different postoperative substance diagnoses (number of
patients) were F11-opioids (76); F12-cannabinoids (19);
F13-sedatives/hypnotics (70); F14-cocaine (1); F15-
other stimulants (35); F16-hallucinogens (1); F17-
tobacco (17); F18-volatile solvents (1); and F19-
multiple drug use (43).

Age and sex

We first tested the impact of age and sex independent of
type of surgery. The omnibus test for analysis of variance
indicated that age influenced the risk for alcohol diagnoses
for women (F2,7418 5 6.257, P 5 .002). The difference in
risk did, however, not reach statistical significance in the
post hoc analyses (Games-Howell test) when comparing
women ,26 years (3.5%, 95%CI: 2.3–4.7) to women 26
to 40 years old (1.7%, 1.2–2.2, P5 .096). Neither was there
any difference between the women 26 to 40 years old and
women .40 (1.4%, .9–1.8, P 5 .504). For the analysis of
the youngest age group compared with those .40, the dif-
ference reached statistical significance (P 5 .034). For
men, the omnibus test indicated no significant differences
between the different age groups (F2,2841 5 .957, P 5
.384) as follows: men ,26 years (3.5%, 1.2–5.8); men 26
to 40 years (2.3%, 1.3–3.2); and men .40 (3.2%, 2.5–
3.8). However, alcohol-related diagnoses were more
frequent among men .40 years compared with women of
the same age (F1,5905 5 22.163, P , .001).
Whereas the omnibus tests indicated that age influ-

enced the risk for diagnoses related to substances other
than alcohol (women: F2,7401 5 4.915, P 5 .007; men:
F2,2849 5 6.432, P 5 .002), the post hoc tests did not sup-
port such differences statistically. The following compar-
isons were done: women ,26 years (2.3%, 1.3–3.2)
compared with women 26 to 40 years (1.4%, 1.0–1.8,
P 5 .453), and with women .40 (.9%, .5–1.2, P 5 .107);
and women 26 to 40 years old with women .40 years (P 5
.092). And for men, ,26 years (2.8%, 1.1–4.6) with men 26
to 40 years (1.7%, 1.0–2.4, P 5 .704) and men .40 years
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(.5%, .1–1.0, P 5 .237); and, last, men 26 to 40 years old
compared with men .40 years (P 5 .045).

Diagnoses by operation method

The Kaplan-Meier curves in Fig. 1 illustrate the cumula-
tive incidences for diagnoses related to alcohol and other
substances. For alcohol, the curves visually indicate that
RYGB involved a higher risk for alcohol diagnoses than
SG. The difference in risks was, however, not supported sta-
tistically as the adjusted HR of .71 for patients undergoing
SG compared with RYGB was nonsignificant (95%CI:
.45–1.09) (see Table 1). For other substances, the Kaplan-
Meier curve gave no visual indication of difference in risk
for diagnoses dependent on type of surgery. The HR for pa-
tients undergoing SG compared with RYGB was .94 (95%
CI: .53–1.56).

Discussion

This study is the first to compare IR of diagnoses related
to abuse of alcohol and other substances after SG and
RYGB. It was based on comprehensive registry data from
10,208 patients who have undergone RYGB or SG in
Norway. There were no procedure-specific differences in
risks for diagnoses related to problems with alcohol or other
substances within the 33,352 years of observation time. Af-
ter bariatric surgery, alcohol diagnoses were more frequent
among women ,26 years compared with older women. In
patients.40 years, men showed higher risks for alcohol di-
agnoses than women.

Primary outcome: abuse-related diagnoses

Clinicians and patients share a common interest in knowing
potential complications related to surgical procedures. There-
fore, we aimed to investigate if there were procedure-

specific differences in the risks for diagnoses related to
alcohol abuse or of other substances after RYGB and
SG. However, the higher incidence of alcohol-related di-
agnoses after RYGB compared with SG, was not statisti-
cally significant. However, it is notable how the Kaplan-
Meier curves for RYGB and SG diverge with time with
alcohol diagnoses occurring more frequently among
RYGB patients.
Both because surgery probably causes permanent

changes in ethanol bioavailability, and because previous
studies have shown that alcohol problems increases with
time since surgery [5], a longer observation period may be
required to conclude with more certainty whether RYGB
and SG involve different risks. €Ostlund et al. [7], with their
study on admission for alcohol dependence, did find a sig-
nificant increased risk in RYGB patients compared with pa-
tients with a restrictive procedure. This study, however, had
a substantially longer follow-up time (8.6 yr). Furthermore,
in terms of ethanol and bioavailability, RYGB and SG may
be physiologically more similar than RYGB and the restric-
tive procedures in the Swedish study.
The frequency of bariatric surgery increased from 2008 to

2014; most patients had their surgery toward the end of the
observation period. Accordingly, our data contain a rather
short postoperative observation time. During the observa-
tion period there was a shift in surgical procedures from
almost exclusively RYGB toward more SG, while the
duodenal switch phased out. This makes a skewed curve
and RYGB constitutes 83% of the total observation time.
An abuse-related diagnosis in a data material only

covering approximately 3 years of follow-up time indicates
several circumstances. First, abuse emerged shortly after
surgery. Moreover, the patient must have used health ser-
vices in which the patient or the physician chose to bring
up the issue. Postoperative alcohol use disorder was first

Fig. 1. Kaplan-Meier failure curves for time of registration with diagnoses related to alcohol (left) and substances other than alcohol (right), divided by surgical

procedure. RYGB 5 Roux-en-Y gastric bypass; SG 5 sleeve gastrectomy.
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addressed in the medical guidelines for bariatric surgery in
2008 [18]. Hence, several years after this, many clinicians
may not have been aware of the association between bariat-
ric surgery and alcohol abuse. Consequently, this topic may
not have been emphasized enough in the patient education
and clinicians may not actively have been looking for symp-
toms of abuse. For the patients experiencing alcohol prob-
lems, lacking the understanding of the association while
also feeling shame, could have made help-seeking difficult.
Although patient education and alcohol screening both pre-
and postsurgery are recommended [19], the quality of the in-
formation and types of screening varies between clinics. If
these assumptions are reasonable, our study likely underes-
timates the true incidence of abuse problems.
Other factors may also contribute to the underreporting of

alcohol problems. Only a minority of those with alcohol
problems seek adequate treatment [20]. The associated
stigma and the belief that these problems should be
managed by oneself, are likely contributing factors [21].
The National Epidemiologic Survey on Alcohol and Related
Conditions found ,12% with a lifetime history of alcohol
use disorders had ever used professional treatment. On
average, it took 4 years from onset of alcohol use disorders
to treatment [20], which exceeds our postoperative observa-
tion time. Several factors support the notion that IRs of di-
agnoses grossly underestimate the magnitude of alcohol
problems. However, this would not influence the HR when
comparing the 2 procedures, as we are not aware of any sys-
tematic differences between the patient groups having un-
dergone RYGB and SG.
On the other side, patients may also develop alcohol prob-

lems independent of surgery. And there may be patients with
alcohol problems before or even present at the time of sur-
gery who were assigned their first diagnosis in the follow-up
period. By excluding patients who had their first alcohol
diagnosis registered during the first 6 months after surgery,
we tried to prevent that such cases inflated the IR.
Several studies have found RYGB to increase the risk of

postsurgery alcohol problems both compared with those
treated with restrictive surgery [5,7,22] and controls [23].
Our study suggests that RYGB and SG may involve similar
risks for alcohol-related complications, although our find-
ings shed no light on the underlying mechanisms. There
are strong indications that RYGB and SG have some com-
mon key physiologic effects despite surgical and anatomic
dissimilarities [24].

Secondary outcome: differences in age and sex

Younger women had higher risks for obtaining alcohol di-
agnoses than older women, which is in line with a previous
study, which found younger age to be a predictor of postop-
erative alcohol use disorder [25]. Hazardous drinking
behavior is more common among younger people, with
heavier drinking in a single session and drinking until

intoxication [26]. We also speculate whether an impaired
ability to self-regulate in general could be a stronger
obesity-driving factor among people with early- compared
with late-onset obesity. Unfortunately, the NPR provide no
information on at what time in life patients put on weight.

Higher risks for alcohol diagnoses observed among the
young after surgery may reflect more partaking in social sit-
uations involving alcohol. As bariatric surgery may poten-
tiate intoxication of ethanol [9–11], pharmacologic effects
of surgery may limit significantly the drinking capacity of
young operated persons. Social consequences of weight
loss may complicate this further as patients may explore
new social arenas where alcohol is common. Both lack of
experience with drinking and insufficient knowledge about
the pharmacologic effects of surgery, make young patients
more prone to intoxications.

Strengths and limitations

To our knowledge, this is the first national-based registry
study comparing risks for abuse-related diagnoses after SG
to RYGB. By using nation-wide registry data, we could
follow patients’ treatments and additional diagnoses in the
public healthcare system. There was high concordance be-
tween codes for treatment and the relevant disease diagno-
ses; this supports the validity of our findings.

One limitation is that alcohol disorders are generally diffi-
cult to detect, and registry data on such diagnoses underes-
timates the magnitude of alcohol problems, particularly the
first years after onset.

Our data start in 2008, which prevents calculations of pre-
versus postoperative HRs as this would require data at least
back to the patients’ adolescence. Thus, our data give no
support to say whether bariatric surgery per se increases
the risk of abuse diagnoses.

As studies show increased drinking behavior during the
second postoperative year [5,6,22], our observation period
should ideally have been longer. Moreover, change in surgi-
cal procedures led to major differences in the number of
RYGB observation years compared with SG.

The merging of all nonalcohol substances into 1 single
category may conceal details related to particular types of
substances; low numbers of cases left insufficient opportu-
nity for further analyses.

This study had no control group, which would have eased
the interpretation of the findings.

Conclusion

This study contributes to the understanding of the postop-
erative complications of bariatric surgery. Based on the
observation time available, our data give no clear support
for recommending one type of surgery to reduce risks of
postoperative abuse. However, a longer observation period
seems warranted to conclude with more certainty whether
RYGB and SG involve different risks.
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Alcohol is the most prevalent substance of abuse. Hence,
screening for alcohol use should be a regular part of the pa-
tient care pre- and postsurgery. Accordingly, the duration of
the follow-up should be long enough to ensure that alcohol
problems are adequately identified and treated.
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