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Bakgrund

>500 miljoner vuxna lever med diabetes idag
Beraknas stiga till 800 miljoner till ar 2045

Intag av kolhydrater & kolhydratrika livsmedel
har kopplats till 6kad risk for typ 2 diabetes

Kolhydraternas kvalitet tycks vara viktigare an
mangd eller andel kolhydrater | kosten
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Overgripande syfte

Att studera sambandet mellan
kolhydratkvalitet och risken
| att utveckla typ 2-diabetes
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Diabetesfall — register och screening

Swedish National Diabetes Register

HbALlc Register, Clinical Chemistry, SUS, Malmé
Diabetes 2000 — Scania Diabetes Registry
ANDIS — All New Diabetics in Scania

National Board of Health and Welfare:
National Inpatient Registry

Hospital-based Outpatient Care
Cause-of-Death Register

Swedish Prescribed Drug Register

Cohort rescreening:

MDC baseline - cardiovascular cohort (1992-1994)
MDC 5-year rescreening (1997-2001)

Malmo Preventive Project rescreening (2002-2006)

MDC cardiovascular rescreening (2007-2012)
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ASSOCIATIONS OF CARBOHYDRATES AND
CARBOHYDRATE-RICH FOODS WITH
INCIDENCE OF TYPE 2 DIABETES

Olsson K, Ramne S, Gonzalez-Padilla E, Ericson U, Sonestedt E
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Associations of carbohydrates and carbohydrate-rich foods with incidence
of type 2 diabetes
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Abatract

Dietary carbohyeirate:s have long beenexpecesd i be asocise dwithrisk of type 2 dishees; however, the associations for many carbohydinases
and carbohydraterich foods remain inconclusive. This sady analysed associstions bewesn intkes of sx types of carbohydrates and
thireeen carbohydrate-rich fonods with incident type 2 diabetes in 26 622 paricipans (61 % women) in the Malmé Diet and Cancer
Sandy in soushern Sweden. Dietary intake was ssemed 2t baseline (1991-1996) by using 2 modified diet history method. During mean
Sollowarp of 18 years, 4046 2 ses wers idensfied. Adjusing for ponsial confunders (inchuding lifstyls, BMT 2nd disary & oors), com.
paring highes r. lowest quindle of inmke, monosaccharkbes hazard ratio (HR) 0-88; 95 % CT0-79, 098; Fop e = 0402 and fruits (HRO0-91;
5% CT0-A2, 1-01; Fowma= 0105] wene inversely associzted with incidenttype 2 disbees, while disaccharnides (HR 1-17; 35 % CT1-04, 1-30;
Froaza =0-002) and soeeems (HR 109; 35% CT 100, 1-1% Fowa= 0421 were positively associated, Afer sratificadon by sex, marmal ade,’
honeyjam (HROH2, 95 % 1 0-72, 0194; Po _, < 0-001) and vegetshles (HRO85, 95 % CT0-73, 0.9, P _, = 006 ) were inversely associzted
with incident type 2 dishetes in men and chooolate (HE 126 95 % 0 109, 1-46; P, < 05001} was positively associsted in women. Tn
conchision, we kdentified inverse 2 mociz Sons for inta ke of monomocharides and fruits with type 2 dizhetes risk, and positive associatons
for disaocha rides and swests. Addifional sex-specific sssociations wene also identified. Futune studies ane nesded o explone thess g0

clations further.

Key words: Carbohydrates: Carbohydrate rich foods: Epidemiclogy: Malmé Diet and Cancer Study: Type 2 diabetes

T 200 9, s st e 6.3 rei i dchubts woere Diving with dia betes
wiorldwide and the prevalence & expeded © increase 1o
0 millicms by 20457 Renayhily, nine enat of ten disbetes s
worldwide are oftype 2 The estimated ghobal health expendi-
ture due o diabetes & curently abxot 760 billion 115 dollars
anmlly.

Thiet is one of the main modifishle sk Gaeon for ype 2
diabetes, due o is effect on post-prandial glucose kevels,
insulin resistance and c:|'|:-=}'ly‘a. Drigary carbohydraes hawe
kg been predictead 1o be assocated with risk of ype 2 dia-
betes; however, the metbolic effect differs between diffenent
carbohydrates and cbobydrterch Bods. For example, 2
higher intake of sugar-swestenad beverages has been ssoci
sted with grester risk of type 2 dizbetes, while 3 higher intake
of whole grains has been found 10 be proedive™) Apart
from these finding:, however, most asociations batween

carbihydrites and carbohydrite-rich foods with inddent type
2 dhiabetes remain hrgely inconchisve® . Far example, few
studies have examined different sugans in relation o type 2
diabetes risk, and they have shown conflicting realtd®%
Similarly, evidence of 2 prosedive effect from vegstable and
fruit intake i still inadequate®,

Studies om dietary cirboh ydntes ane often foosed onindi-
vithzml nutrients, for example, fibres and sugars, o well o
foexds and food groups with a high carbohydrate content™,
Adbapting a brosd approsch, studying the effeas of mabiple
carbohydrtes and @bohydmterich foods on health om-
cames, can provide a better understanding of bealihy dietary
patems. Findings from large-scale gudies with long follow-
pane needed i provide further evidenceof the ssocitions
with type 2 diabetes risk®00 The sim of this study was 1o
analyse the assodations between intake of different npes
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Syfte

Analysera samband mellan intag av
olika typer av kolhydrater och
kolhydratrika livsmedel och incidens
av typ 2-diabetes.
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MACRONUTRIENTS
Carbohydrates
Monosaccharides
Disaccharides
Sucrose

Added sugar

Fibre

FOODS
Whole grains
Refined grains
Potato

Fruit
Vegetables
Juice

4 046 cases in 18 years of follow-up

Sugar-sweetened beverages

Table sugar
Sweets
Chocolate
Ice cream
Pastries

Marmalade/Honey/Jam

Incidence of type 2 diabetes
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Method

Survival analysis
Cox proportional hazard regression

P for trend

Hazard ratios Q5 vs. Q1 (95% Cl)

Interaction with sex

Basic model

sex

age

diet method version
season

total energy intake

Extended model excl. BMI
sex

age

diet method version

season

total energy intake
leisure-time physical activity
alcohol

smoking habits

level of education

Extended model incl. BMI
sex

age

diet method version

season

total energy intake
leisure-time physical activity
alcohol

smoking habits

level of education

BMI

Extended model incl. diet & BMI
sex

age

diet method version

season

total energy intake
leisure-time physical activity
alcohol

smoking habits

level of education

BMI

coffee

meat

whole grains
sugar-sweetened beverages
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. Q5vs Q1
Carbohydrates (E%)- —e— 1.06 (0.95, 1.18) Py/ong = 0.30
R eS u I tS Monosaccharides (E%)= —e—: 0.88 (0.79, 0.98) Pyeng = 0.02
Disaccharides (E%)= I @ { 1.17 (1.04, 1.30) Pi;eng = 0.002
Sucrose (E%)= I . i 1.03 (0.92, 1.15) Pyeng =0.41
Added sugar (E%)- —e—— 0.95 (0.85, 1.07) Pyeng = 0.65
d Fibre (g/1000 kcal)- I . i 1.03 (0.92, 1.17) Pyyeng =0.77
Whole grains (servings/d)= I—.—I 0.95 (0.86, 1.05) Py;eng =0.07
\H/igg.t:_fl(?;n, 0.98) P, ;= 0.06 Refined grains (servings/d)= I @ | 0.93 (0.82, 1.06) Py;eng = 0.71
Potato (g/d)= —— 0.95 (0.85, 1.06) Pieng = 0.65
Marmalade/honey/jam Fruits (g/d) —c— 0.91 (0.82, 1.01) Py ong = 0.03
HR 0.82 (0.72, 0.94) P,..,4 < 0.001 :
Vegetables (g/d)= —— 0.96 (0.87, 1.06) Pyeng =0.75
Juice (g/d)- I—Q—I 1.03 (0.94, 1.12) Pyreng = 0.57
Sugar-sweetened beverages (g/d)= I—.—I 1.05 (0.96, 1.14) Py;eng =0.23
Table sugar (g/d)=- I—.—I 1.03 (0.93, 1.14) Pt;eng =0.81
Chocolate Sweets (g/d)= 1.09 (1.00, 1.19) Pyreng =0.02
HR 1.26 (1.09, 1.46) P,..,q < 0.001 Chocolate (g/d)+ —@ { 1.08 (0.97, 1.19) Pieng =0.04
Ice cream (g/d)= I—.—I 1.00 (0.90, 1.10) Pt;eng =0.79
Pastries (g/d)= I—.—I 0.92 (0.82, 1.02) Pyeng = 0.06
Marmalade/honey/jam (g/d)= —— : 0.87 (0.78, 0.96) P;;eng <0.001
L I e E—
0.6 0.8 1.0 1.2 14

Hazard ratio (95% CI)



Study |

Slutsats

Monosackarider och frukt var kopplat till lagre risk for typ 2-diabetes.
Disackarider och sotsaker var kopplat till en 6kad risk.

Gronsaker och marmelad/honung/sylt var kopplat till en lagre risk
hos man.

Choklad var kopplat till en 6kad risk hos kvinnor.
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CLUSTERS OF CARBOHYDRATE-
RICH FOODS AND ASSOCIATIONS
WITH TYPE 2 DIABETES INCIDENCE:
A PROSPECTIVE COHORT STUDY

Olsson K, Gonzalez-Padilla E, Janzi S, Stubbendorff A,
Borné Y, Ramne S, Ericson U, Sonestedt E
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Clusters of carbohydrate-rich foods =
and associations with type 2 diabetes
incidence: a prospective cohort study

Kjell Olsson'" @, Esther Gonzdlez-Padilla'(®, Suzanne Janzi' @, Anna Stubbendorff(®, Yan Boméa'®, Stina Ramne ',
Ulrika Ericson™® and Emilly Sonestedt'

Abstract

Background Abcut one in ten adults are living with diabetes worldwide Intake of @rbohydrates and carbohydrate-
rich foods are often identified as modifiable risk factors forincident type 2 diabetes. However, strong correlation
between food variables can mzke it dificult w identify true assodations. The purpose of this study was to identify
clusters of carbohydrate-rich foods and analyse their associations with type 2 diabetes inddence in the Malma Diet
and Cancer Study cohort in southern Sweden.

Methods Distary intake of 26 622 participants was assessed using a validated three-part diet history method: a 7-day
food diary, a 168-itemn food frequency questionnaire, and a 60-minute interview. K-means dustering analysis identified
five clusters from 21 food variables. The Cox proportional hazard regression model was applied to calculate hazard
ratios (HR) and 95% confidence intervals (1) of the assodation between dusters and incident type 2 diabetes.
Results The cluster analysis resulted in five custers; high vegetablesfow added sugar, high sugar-sweetened beverages,
high juice, high fruit, and high refined carbohydratesdow fruit & vegetables (reference). During mean follow-up of 18
years, 4046 type 2 diabetes cases were identified. After adjustment for patential confounding (induding lifestyle, bady
mass index, and diet), a high fuit cluster (HR 0.86; 953 C1 0.78, 0.94) was inversely assodated with type 2 dizbetes
compared to the reference duster. No other significant associations were identified.

Condlusions A dietary pattern defined by a high intake of fruits was associated with 2 lower incidence of type 2
diabetes. The findings provide additional evidence of a potential proteciive effect from fruit intake in reducing type 2
diabetes risk. Future studies are needed to explore this assodation further.

Keywords K-means clustering, Epidemiology, Mal mé Diet and Cancer Study, Type 2 Disbetes, Diet, Nutrition
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Syfte

Att identifiera kluster | intag av
kolhydratrika livsmedel och analysera
samband med incidens av typ 2-
diabetes.



Study I

21 kostvariabler inkluderade 1 klusteranalys

* Potato, boiled/baked * Grain/cereals low fiber
* Potato, fried/deep-fried e Grain/cereals high fiber
* Fruits * Soft bread low fiber

* Vegetables * Soft bread high fiber

* Juice * Crisp bread low fiber

e Sugar-sweetened beverages * Crisp bread high fiber

* Pastries

 Chocolate

* Sweets

* Table sugar

* |ce cream
 Marmalade/honey/jam
e Ketchup

* Flour

* Rice/pasta



Results — Five Clusters

Final Cluster Centers

™ Potato (boiled/baked)

250 M Potato, fried/deep-fried

M Fruits

M Vegetables
Pastries

M Juice

200

Sugar-sweetened beverages
150

M Chocolate
Sweets
Table sugar

1 lce cream
Marmalade/honey/jam
Ketchup
Flour

100

50 ‘

n G n

grams per 1000 kcal
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Results — Five Clusters

High refined carbohydrates/Low fruit and vegetables (@

High vegetables/Low sugar

High sugar-sweetened beverages
High juice

High fruit
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Results - Incidence of Type 2 Diabetes

High refined carbs/Low fruit & veg

High vegetables/Low added sugar

High sugar-sweetened beverages

Model 1

1.00

1.02 (0.90, 1.15)

1.13 (1.01, 1.27)

High juice

High fruit

0.91 (0.83, 1.01)

0.87 (0.80, 0.96)

Model 2

1.00

1.12 (0.99, 1.26)

1.08 (0.96, 1.21)

0.96 (0.87, 1.06)

0.93 (0.84, 1.01)

Model 3

1.00

0.98 (0.87, 1.11)

0.98 (0.87, 1.09)

0.95 (0.86, 1.05)

Model 4

1.00

0.99 (0.88, 1.12)

0.97 (0.86, 1.08)

0.95 (0.86, 1.05)

0.85(0.78, 0.93)

0.86 (0.78, 0.94)




Slutsats

Vi identifierade en lagre risk for typ 2-diabetes hos ett
kostmonster primart definierat av ett hogt fruktintag.
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COMPARISONS OF DIFFERENT
CARBOHYDRATE QUALITY INDICES
FOR RISK OF TYPE 2 DIABETES IN THE
MALMO DIET AND CANCER STUDY

Ramstedt M, Janzi S, Olsson K, Gonzalez-Padilla E,
Ramne S, Borné Y, Ericson U, Sonestedt E
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Artide
Comparisons of Different Carbohydrate Quality Indices for
Risk of Type 2 Diabetes in the Malmo Diet and Cancer Study

Michaela Ramstedt !, Suranne Janzi 10, Kjell Olsson |, Esther Gonzdlez-Padilla ', Stina Ramne 17, Yan Borné 1,
Ulrika Ericson 27 and Emily Sonestedt '

Abstract Carbohydrate quality might be more important than quantity o reduce type 2 diabetes
(T200) risk. Variou sons with T2
be the assodatio

and free sugar (<

diabetes from the Malma Diet and Cancer cohort. Dietary dats were collected through
diet frequency questionnaire, and interview. After 2 mean follow-up of 18 years,
o statist

a bood diary,
ME cases wem
by signi
associations were found for any of the indiaes. When ex duding @ uals with past dietary changes

ant

and potential miseporting of energy (3% of the pop

lowner risk was found for the follow ing
070-0.57), and 10:1&1:2
! 1. Ohur findings

intake mtics: 10:1:2 carbohydratecfiberfree sugar (HR

eheck far e ctvehr (R =
e carbohydrate-fiber and fiberfroe sugarg, mspectively (HR = 0.8

indicafe that adherence to a diet with high amounts of fiber and moderaie amounts

relation to total car

Tee sugar in

Citatior: Ramseds, M Jane, 5
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iny drate intake may be associated with a lower risk of T2

Keywords: bype 2 diabe i s; carbohydrates; free sugas; fiber,

L Introduction

Type 2 diabetes (T20Y) is a chronic disease, and with ils accompanying complications,
such as cardiovascular disease, diabetic neuropathy, retinopathy, and nephropathy, it con-
tributes to a wide range of public health problems around the wordd [1). Teda
400 million people have T2D [2] T2D s charackerized by prolosged hy perglyce vl an
impaired metabolism of carbohy drates, prokeins, and hpads [1]. Epidenuological evidence
has showmn that obesaty is a major risk factor for T2D[1]. Other known nsk factors include
genelics, envirenmental factors, age, and lifestyle factors & aleohol
consumption, and a sedentary lifestyle [1,4,5]. Among the dietary factors, a higher intake of
fibeg, whole grains, legumes, fruits, vegetables, and coffee has been shown to be beneficial
for the prevention of T2D, whereas a diet hagh in refined carbohydrates, sugar-sweetensd
beverages, processed meal, and alcohel has been associated with higher risk [1,6] Carbohy-
drates n the diet have been thought to contribute to obesity, T2D, and othe r cardiome tabolac
This articke & an omen s weicke Gi523508 [7], but the relative propertion of total carbohydrate intake does not influence
aed unider the bems amd 120 noticeably [8]. Evidence from systematic teviews and meta-analyses sugpests that

: carbohydrate quality might be more important than carbohy drate quantity in the reduction
mn cardiometabolc nsk factors and meidence of T2D [7,9]. Thete ane various markers of
carbohydrate quality, including the content of dietary fiber, sugar, glyeemic index, and
glycemic load Dietary fber includes nonedigestible carbohydrates and lignins that are

uch as deet, smokis

dish

Nutrients 2003, 15, 3470 hitpa// ol ong) T390/ 1 S153670 hitpa/ fwwwsdpleos, joumal/ nutrents

Syfte

Att utforska samband mellan fyra
olika kolhydratkvalitets-index,
med olika mangd fiber och fritt
socker I relation till total mangd
kolhydrater, och risken for att
utveckla typ 2-diabetes.



- Carbohydrate
~ Fiber
- Free sugar

Carbohydrate
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Liu, J.; Rehm, C.D.; Shi, P.; McKeown, N.M.; Mozaffarian, D.; Micha, R. A comparison of different practical indices for assessing carbohydrate quality among carbohydrate-rich processed products in the US. PLoS ONE 2020, 15, e0231572.
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Results — Incidence of Type 2 Diabetes

No
10:1

CHO:FI
T Yes

No
10:1:1
CHO:FI:FS
I Yes

No
10:1:2

CHO:FI.FS
TTHTTTTTH [ VARGE

No
10:1 & 1:2

CHO:FI & FI:FS
Yes

Basic model

1.00

0.94 (0.86-1.02)

1.00

Multivariable model

1.00

1.00 (0.92-1.08)

1.00

1.26 (1.02-1.56)

1.27 (1.03-1.56)

1.00

0.94 (0.85-1.03)

1.00

0.91 (0.83-1.00)

1.00

0.99 (0.89-1.09)

1.00

0.96 (0.88-1.06)

Multivariable model + BMI

1.00

0.99 (0.91-1.08)

1.00

1.08 (0.87-1.34)

1.00

0.95 (0.86—1.05)

1.00

0.93 (0.85-1.02)

Excluding diet changers &

misreporters

Multivariable model + BMI

1.00

0.89 (0.79-1.01)

1.00

0.79 (0.51-1.23)

1.00

0.82 (0.70-0.97)

1.00

0.84 (0.72-0.97)
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Slutsats

Trots att lagre T2D risk observerades hos de som at i enlighet
med kolhydratkvalitetsindexen, sa var resultaten enbart
statistiskt signifikanta for 10:1:2 och 10:1&1:2 indexen efter
exkludering av individer med potentiellt felrapporterat
och/eller nyligen dndrat intag.
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ADHERENCE TO THE EAT-LANCET
DIET, GENETIC SUSCEPTIBILITY,
AND RISK OF TYPE 2 DIABETES IN
SWEDISH ADULTS

Zhang S, Stubbendorff A, Olsson K, Ericson U, Niu K,
Qi L, Borné, Sonestedt E
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Adherence to the EAT-Lancet diet, genetic susceptibility, and risk of type 2 %52
diabetes in Swedish adults

journal homepage:

Shunming Zhang “"", Anna Stubbendorff *, Kjell Olsson ", Ulrika Ericson *, Kaijun Niu“,

S e Att utforska samband mellan EAT-

Chnical Seamcer Miina, Lund Univernty, Makme, Sweder

Dushenr end Cardovascaber Dunare Geawne Spiderviolegy, Deparsnent of Chracal Scvrver Maims, Lund Usivernity, Makes, Swedes
* Maezenal Bpuderuciogy Iutmee and Schoal of Publy Med®h, iy Medcal Usrrerzey, Tiants, Chna

* Deparemnt of Spsdarmanlogy, School of Fublic Meskh and Tropical Medicrw, Talene Untwernty, Now Oreans, LA, USA

S e Lancetkosten och risken for typ 2-

ARTICLE INFO ABSTRACT

Keywerds: Background and avu: In 2019, the FAT-Lancet Commissicn proposnd s saindy plant-lased dSet that nasteres

[ an [
Type 2 dabeen sz health and sepports envircamental sistisability. However, its sssociation with type 2 disteses (T2D) hus
EAT-ancue St (¢ bees widely studied, and it reumins uoclenr whether genetic susepribility foe T2D can wodsfy this sseoci-
Puiypm vsbiamys atico. The ain was herefors 1o levestigate (he sotisSon betwers the EAT-Lancet diet and disk of T2D and

Sastxnsble dut
asvess whether the association differs by the genetic predisposition w T
Meshody: A totad of 24 499 purtic pests from the Malmo Diet and Cascer study were soalyand. Dietary intake was
essesved usiny & modified diet history ssethodology, and en FAT-Lancet diet lndex (muge fros O 10 42 p

wint coastructad dused on the EAT-Lascet refevence diet. Naticaal and Jocud segisters were used 1o identify TIO0 - - - o
cases during foow-up. Cox proporticas] hezands regressicn sodel was applied © estimate e muodation be-

tween the EAT-Lancet di nlex sl rik of T2D. Genetic pradispositicn 10 T2D was captured baed cn 116

sisgle ssckeotide polysicepdinus,

Resaitx: Dusiog & ssedian of 24.3 years of follow-ap, 4197 (17.1 %) T2D cxes were docamented. Compared with
acne with the lowest adheresce 10 the EAT-Lancet diet (<13 poiaty), purticipests who kad the highet alleresce
(=23 goint) showed wn 18 % (95 % CI: 4 %-30 %) lower risk of T2D (P for trend <0.01) There was 20 sig-

L 'R} -
tificast sultpliative intemction between gesetic frolipodtios © T2D st the EAT-Lancet diet fulex (P =
0.59). Ao, o sgniicant addtive istemcticn detween the genetic rik ssd the EAT-Lanoet diet wis seen (P~ L)
0.44). The dighest risk wiss cbserved among the 22.9 % of e individuals with Migh genetic risk and low EAT- (]

Lancet et scoee (HR = 1.79; 95 % CL 153, 196
CovcBasions: Our findiags kadioite tut Mgh adberesce 10 the EAT-Lancet det wist sisocisten] with decressed] ik
of incident T2D amoty pecple with Efferest genetic tiks

1. Introduction 2045 [1]. Type 2 diabetes (T2D) is the most common type of dlabetes,
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Vegetables
Fruit
Wholegrains
Legumes

Nuts

Fish
Unsaturated oils
Beef and lamb
Pork

Poultry

Dairy

Eggs

Potatoes
Added sugar

EAT-Lancet Index Score

— 0 1 2 3
<100¢g 100-200 g 200-300 g >300g
<50¢g 50-100 g 100-200 g >200g
<58¢g 58-116 g 116-232 g >232¢g
<1875¢g 18.75-37.5¢g 37.5-75¢g >75¢g
<125¢g 12.5-25 g 25-50 g >50g
<7g 7-14 g 14-28 g >28¢g
<10¢g 10-20 g 20-40 g >250g
2288 14-28 g 7-14 g <78
2288 14-28 g 7-14 g <78
>116¢g 58-116 g 29-58 g <29¢g
>1000 g 500-1000 g 250-500 g <250¢g
>50g 25-50 g 13-25¢g <13g
>200g 100-200 g 50-100 g <50¢g
>124 g 62-124 g 31-62 g <31lg
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Results — Incidence of Type 2 Diabetes

EAT-Lancet score
<13
14-16
17-19
20-22

Model 1

1.00

1.01 (0.90, 1.13)
0.86 (0.77, 0.96)
0.86 (0.76, 0.96)

Model 2

1.00
1.09 (0.98, 1.22)
0.98 (0.88, 1.10)
1.00 (0.89, 1.13)

Model 3

1.00

1.07 (0.96, 1.20)
0.96 (0.86, 1.07)
0.97 (0.86, 1.10)

Model 4

1.00

1.04 (0.93, 1.16)
0.90 (0.81, 1.01)
0.94 (0.83, 1.06)

223
P for trend

0.70 (0.60, 0.82)
<0.0001

0.84 (0.72, 0.99)
0.01

0.84 (0.72, 0.98)
<0.01

0.82 (0.70, 0.96)
<0.01




Results
Type 2 diabetes — Polygenic Risk Score (PRS)

EAT-Lancet diet index HR (95% CI) / P for interaction
Low genetic risk 0.96 (0.87, 1.05)

Medium genetic risk ~ 0.95 (0.91, 0.99) 0.59
High genetic risk 0.96 (0.90, 1.02)
0.8 1.3
Joint analyses HR (95% CI) RERI (95% CI)

Low genetic risk-healthy diet 1.00 (reference) L
Low genetic risk-unhealthy diet 1.09 (0.99, 1.21)

High genetic risk-healthy diet  1.71 (1.56, 1.87)
High genetic risk-unhealthy diet 1.79 (1.63, 1.96)

-0.01 (-0.19, 0.16)
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Slutsats

Var studie indikerar att foljsamhet till EAT-Lancet diet index,
Overensstammande med EAT-Lancetkosten, var kopplat till
en lagre risk for T2D oavsett genetisk risk.
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Associations between intake of sub-tyvpes of fruits and vegetables
with incident tvpe 2 diabetes in a cohort in southern Sweden

Kjell Olsson, Suzanne Janzi, Amna Stubbendorff, Yan Borne, Ulrika Ericson, Emily Sonestedt ; I t e
Department of Climcal Sciences Malmd, Lund University, Sweden

Introduction
The global prevalence of adults living with diabetes is steadily mcreasing and is expected
to grow from 337 mullion in 2021 to 783 mullion by 2045 [1]. The majority, mine cut of ten, are

living with diabetes type 2. Studies have associated reduced type 2 diabetes risk with a higher Att tfo S k a S am b a d m e I I a t a
intake of both fruit and wvegetables [2-4] This is likely due to their hish content of u r n n I n

micronutrients, fiber and phytochemicals, as well as low energy density and ghycemic load [3,
6]. Multiple studies have also shown a reduced nsk of type 2 diabetes wath adherence to diets

that emphasize a higher fruit and vegetable intake [7-9]. In the Malmé Diet and Cancer Study

(MDCS). we have previously shown that a higher fruit intake was associated with a lower risk aV O I a y p e r aV r u O C

of type 2 diabetes, while a igher intake of vegetables was associated with a lower risk in men

only [10, 11]. However, only a few studies have looked at associations between consumption
of specific fruits and vegetables and type 2 diabetes risk, and studies have shown heterogeneous —~ - -

o, prowphng e nech o s S 5 1151 o i of B s s 1 ronsaker ochincidens av t -
mvestigate the associations between mtake of sub-types of futs and vegetables with mcidence

ofrypeE diabetes In a large, prespective cohort in southem Sweden

diabetes.

Population

The study population comprised 28 098 participants enrolled in the MDCS, a prospective
cohort study in southern Sweden Recruitment and baseline assessments were conducted
between January 1991 and September 1996, and inchuded men bom between 1923 and 1945,
and women bom betwsen 1923 and 1950, in Malmd, Sweden The source population
encompassed 74 138 individuals, who were invited to participate in the study through
advertisements and invitation letters. Only individuals with limited proficiency in Swedish or
mental disabilities. hindening them from complehng the baseline questiommaire, were excluded
from participation. A comprehensive description of the recnutment process has been descnbed
elsewhere. For this study, firther exclusion was conducted based on prevalent diabetes at
baselne (n 1230), missing data on physical activity, smoking habits, or level of education (n
244), or insufficient data on fruit and vegetable intake (n 1991). Thus, the final study cohort
consisted of 24 631 participants (61.5 %o women). Ethical approval for the MDCS was obtamned
from the Regional Ethics Committee (L1 90-51).
Baseline assessments

The participants made two visits fo the study centre during baseline assessments [16].
During their first visit, participants were briefed on the objectives of the study and the various
parts of the assessments. Participants also provided their informed wntten consent.
Anthropometric measurements were conducted, including height (to the nearest centimeter),
weight (to the nearest 0.1 kg, without shoes and trousers), waist circumference, and body fat
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Results

o}

Root vegetables
HRO0.91 (0.74, 1.11) P,

re

7

Berries
HR 1.26 (1.05, 1.51) P

ng = 0.

trend

03

0.01

Hazard ratio (95% Cl)

Highest vs. lowest intake group

Vegetables and fruits (g/d) . 0.88(0.73, 1.06) P,,.,,= 0.09
Vegetables (g/d) ° 0.95(0.80, 1.13) P,,,,= 0.72

Fruits (g/d) — e 0.92(0.79, 1.08) P, . ,= 0.10

Root vegetables (g/d) —te——— 1.03 (0.91, 1.18) P, ,,= 0.49
Cruciferous vegetables (g/d) ——— 1.14(1.01, 1.28) P,,.,;,=0.19
Legumes (g/d) —1— 1.08 (0.95, 1.22) P, .,= 0.41

Green leafy vegetables (g/d) ——— 0.84(0.72,0.98) P,,.,.,= 0.07
Tomato (g/d) — 1.01(0.87, 1.16) P, ., = 0.66

Non-citrus fruits (g/d) ——— 0.93 (0.80, 1.08) P,,.,,=0.16

Citrus fruits (g/d) —e——— 0.98 (0.85, 1.14) P,,.,= 0.37

Berries (g/d) ° 1.16 (1.01, 1.34) P,,,,4= 0.03

Dried fruits (g/d) ———— 0.82 (0.69, 0.98) P,,.,,,= 0.02

0,6 0,8 1,0 1,2 1,4
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Slutsats

Ett hogre intag av grona bladgrénsaker och torkad frukt var bada
kopplade till lagre risk att utveckla typ 2-diabetes. Ett hdgre intag av
kalgronsaker, a andra sidan, var kopplat till en lagre risk.

Ett hogre intag av bar var kopplat till en lagre risk hos kvinnor,
medan ett hdgre intag av rotfrukter var kopplat till Iagre risk hos man.




Overgripande slutsats

Att framja ett hogre intag av frukt och gronsaker (sarskilt
grona bladgronsaker), och vaxtbaserade kostmonster med
fokus pa kolhydratkvalitet, med ett hogre intag av kostfiber
begransat intag av fritt socker, har mojlighet att minska
incidensen av typ 2-diabetes. Detta gynnar sannolikt hela
befolkningen samtidigt som det aven gynnar planetens halsa.
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