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THE SAHLGRENSKA ACADEMY

Background
• Adolescence is a sensitive period for initiation to alcohol; 

alcohol use in adolescence is linked to later alcohol abuse

Pagan 2006, Huure 2010

• Alcohol dependence runs in families

(30-50% of individual risk attributed to genetics)

Cservenka 2016

• Prevention: legal age, availability, identification of modifiable
risk factors, e.g. diet



THE SAHLGRENSKA ACADEMY

Background
• Animal studies link excessive sugar consumption to 

addictive-like behavior regarding alcohol

Avena 2009, Vendruscolo 2010, Murray 2015

• In humans, a greater sweet preference is seen in individuals
with alcohol addiction, and in healthy subjects with familial
history of alcoholism

Eiler 2018



THE SAHLGRENSKA ACADEMY

Background
• Sugar addiction? 

Fortuna 2010, Lustig 2013, Ahmed 2013, Bray 2016

Benton 2010

Signs of addiction Alcohol Sugar 

Reward x x

Craving / loss of control x x

Tolerance x ?

Withdrawal x ?



THE SAHLGRENSKA ACADEMY

Background
• Addiction to palatable foods, e.g. high in sugar and fat

Levine 2003, Blumenthal 2010, Gearhardt 2011, Benton 2013

• Eating addiction

Hebebrand 2014



THE SAHLGRENSKA ACADEMY

Aim of the study
To identify childhood risk factors for adolescent alcohol use that are

potentially modifiable, specifically children’s over-consumption of sugar-rich

and high-fat foods

Challenges in observational epidemiology
Difficult to investigate the influence of single nutrients because
• no non-exposure
• consumed together

Critical covarying factors
• parents’ alcohol use (family history of alcoholism)
• parenting style
• …
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IDEFICS multicenter study

 Identification and prevention of
Dietary- and lifestyle-induced health
EFfects In Children and infantS

 16,188 children from 8 European
countries examined at ages 2-9

 Parental proxy food frequency 
questionnaire (FFQ)

 Not representative but large variation 
of exposures 

 Information on potential confounders
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Tabelle1

		

		Sex=Male

				BMI in categories by COLE																All

				Normal weight				Obese				Overweight				Thinness

				N		RowPctN		N		RowPctN		N		RowPctN		N		RowPctN		N		RowPctN

		BEL		745		76.2		17		1.7		56		5.7		160		16.4		978		100

		CYP		821		67		108		8.8		167		13.6		130		10.6		1226		100

		ESP		576		74.5		42		5.4		96		12.4		59		7.6		773		100

		EST		645		75.9		35		4.1		82		9.6		88		10.4		850		100

		GER		795		75.6		38		3.6		102		9.7		117		11.1		1052		100

		HUN		874		68.2		74		5.8		132		10.3		202		15.8		1282		100

		ITA		638		54.8		231		19.8		234		20.1		62		5.3		1165		100

		SWE		735		78.7		19		2		70		7.5		110		11.8		934		100

		All		5829		70.6		564		6.8		939		11.4		928		11.2		8260		100

				Thin		Normal weight		Overweight		Obese

		Italy (N=1165)		5.3		54.8		20.1		19.8

		Cyprus (N=1226)		10.6		67		13.6		8.8

		Spain (N=773)		7.6		74.5		12.4		5.4

		Hungary (N=1282)		15.8		68.2		10.3		5.8

		Germany (N=1052)		11.1		75.6		9.7		3.6

		Estonia (N=850)		10.4		75.9		9.6		4.1

		Sweden (N=934)		11.8		78.7		7.5		2

		Belgium (N=978)		16.4		76.2		5.7		1.7

		All (N=8260)		11.2		70.6		11.4		6.8





BMI %

										BMI-Classes (Cole)

										Thin				Normal weight				Overweight				Obese				All

										N		%		N		%		N		%		N		%		N		%

		<6 Years		1		ITA		male		41		7.8		347		65.7		82		15.5		58		11		528		100		Italy (N=517)				1		1

								female		20		4.5		257		57.6		105		23.5		64		14.3		446		100		Italy (N=442)				1		2

								all		61		6.3		604		62		187		19.2		122		12.5		974		100		Italy (N=959)				1		3

				6		EST		male		65		14.6		349		78.4		25		5.6		6		1.3		445		100		Estonia (N=227)				6		1

								female		46		11.2		321		77.9		36		8.7		9		2.2		412		100		Estonia (N=186)				6		2

								all		111		13		670		78.2		61		7.1		15		1.8		857		100		Estonia (N=413)				6		3

				2		CYP		male		68		13.9		347		71		48		9.8		26		5.3		489		100		Cyprus (N=6)				2		1

								female		64		13.8		304		65.4		58		12.5		39		8.4		465		100		Cyprus (N=5)				2		2

								all		132		13.8		651		68.2		106		11.1		65		6.8		954		100		Cyprus (N=11)				2		3

				8		BEL		male		94		17.3		416		76.6		24		4.4		9		1.7		543		100		Belgium (N=74)				8		1

								female		70		14.1		381		76.8		39		7.9		6		1.2		496		100		Belgium (N=84)				8		2

								all		164		15.8		797		76.7		63		6.1		15		1.4		1039		100		Belgium (N=158)				8		3

				7		SWE		male		59		12.4		379		79.6		31		6.5		7		1.5		476		100		Sweden (N=277)				7		1

								female		44		10.3		332		77.4		44		10.3		9		2.1		429		100		Sweden (N=240)				7		2

								all		103		11.4		711		78.6		75		8.3		16		1.8		905		100		Sweden (N=517)				7		3

				5		GER		male		65		14.3		344		75.8		34		7.5		11		2.4		454		100		Germany (N=360)				5		1

								female		46		10.9		317		74.9		45		10.6		15		3.5		423		100		Germany (N=320)				5		2

								all		111		12.7		661		75.4		79		9		26		3		877		100		Germany (N=680)				5		3

				4		HUN		male		105		20.8		353		69.8		34		6.7		14		2.8		506		100		Hungary (N=240)				4		1

								female		95		17.8		380		71.3		41		7.7		17		3.2		533		100		Hungary (N=237)				4		2

								all		200		19.2		733		70.5		75		7.2		31		3		1039		100		Hungary (N=477)				4		3

				3		ESP		male		33		8.5		297		76.5		35		9		23		5.9		388		100		Spain (N=102)				3		1

								female		34		10.4		240		73.4		40		12.2		13		4		327		100		Spain (N=84)				3		2

								all		67		9.4		537		75.1		75		10.5		36		5		715		100		Spain (N=186)				3		3

				9		All		male		530		13.8		2832		74		313		8.2		154		4		3829		100		All (N=1803)				9		1

								female		419		11.9		2532		71.7		408		11.6		172		4.9		3531		100		All (N=1598)				9		2

								all		949		12.9		5364		72.9		721		9.8		326		4.4		7360		100		All (N=3401)				9		3

		6-<=9 Years		1		ITA		male		21		3.3		291		45.7		152		23.9		173		27.2		637		100		Italy (N=627)				1		1

								female		21		3.3		307		48		168		26.3		143		22.4		639		100		Italy (N=618)				1		2

								all		42		3.3		598		46.9		320		25.1		316		24.8		1276		100		Italy (N=1245)				1		3

				6		EST		male		22		5.4		297		73.3		57		14.1		29		7.2		405		100		Estonia (N=231)				6		1

								female		60		13.2		310		68.1		60		13.2		25		5.5		455		100		Estonia (N=248)				6		2

								all		82		9.5		607		70.6		117		13.6		54		6.3		860		100		Estonia (N=479)				6		3

				2		CYP		male		65		8.8		471		63.7		119		16.1		84		11.4		739		100		Cyprus (N=35)				2		1

								female		70		10.2		431		62.6		122		17.7		65		9.4		688		100		Cyprus (N=36)				2		2

								all		135		9.5		902		63.2		241		16.9		149		10.4		1427		100		Cyprus (N=71)				2		3

				8		BEL		male		67		15.5		323		74.9		32		7.4		9		2.1		431		100		Belgium (N=73)				8		1

								female		54		12		345		76.8		28		6.2		22		4.9		449		100		Belgium (N=83)				8		2

								all		121		13.8		668		75.9		60		6.8		31		3.5		880		100		Belgium (N=156)				8		3

				7		SWE		male		49		11		348		78		38		8.5		11		2.5		446		100		Sweden (N=264)				7		1

								female		44		10.2		336		77.6		45		10.4		8		1.8		433		100		Sweden (N=230)				7		2

								all		93		10.6		684		77.8		83		9.4		19		2.2		879		100		Sweden (N=494)				7		3

				5		GER		male		52		8.7		450		75.4		68		11.4		27		4.5		597		100		Germany (N=491)				5		1

								female		43		7.3		420		70.9		90		15.2		39		6.6		592		100		Germany (N=491)				5		2

								all		95		8		870		73.2		158		13.3		66		5.6		1189		100		Germany (N=982)				5		3

				4		HUN		male		97		12.5		521		67.1		98		12.6		60		7.7		776		100		Hungary (N=344)				4		1

								female		107		14.2		472		62.8		114		15.2		59		7.8		752		100		Hungary (N=363)				4		2

								all		204		13.4		993		65		212		13.9		119		7.8		1528		100		Hungary (N=707)				4		3

				3		ESP		male		26		6.8		274		71.9		60		15.7		21		5.5		381		100		Spain (N=23)				3		1

								female		18		4.4		269		65.9		88		21.6		33		8.1		408		100		Spain (N=15)				3		2

								all		44		5.6		543		68.8		148		18.8		54		6.8		789		100		Spain (N=38)				3		3

				9		All		male		399		9		2975		67.4		624		14.1		414		9.4		4412		100		All (N=2088)				9		1

								female		417		9.4		2890		65.4		715		16.2		394		8.9		4416		100		All (N=2084)				9		2

								all		816		9.2		5865		66.4		1339		15.2		808		9.2		8828		100		All (N=4172)				9		3

		<=9 Years		1		ITA		male		62		5.3		638		54.8		234		20.1		231		19.8		1165		100		Italy (N=1165)				1		1

								female		41		3.8		564		52		273		25.2		207		19.1		1085		100		Italy (N=1085)				1		2

								all		103		4.6		1202		53.4		507		22.5		438		19.5		2250		100		Italy (N=2250)				1		3

				2		CYP		male		133		10.8		818		66.6		167		13.6		110		9		1228		100		Cyprus (N=1228)				2		1

								female		134		11.6		735		63.7		180		15.6		104		9		1153		100		Cyprus (N=1153)				2		2

								all		267		11.2		1553		65.2		347		14.6		214		9		2381		100		Cyprus (N=2381)				2		3

				3		ESP		male		59		7.7		571		74.3		95		12.4		44		5.7		769		100		Spain (N=769)				3		1

								female		52		7.1		509		69.3		128		17.4		46		6.3		735		100		Spain (N=735)				3		2

								all		111		7.4		1080		71.8		223		14.8		90		6		1504		100		Spain (N=1504)				3		3

				4		HUN		male		202		15.8		874		68.2		132		10.3		74		5.8		1282		100		Hungary (N=1282)				4		1

								female		202		15.7		852		66.3		155		12.1		76		5.9		1285		100		Hungary (N=1285)				4		2

								all		404		15.7		1726		67.2		287		11.2		150		5.8		2567		100		Hungary (N=2567)				4		3

				5		GER		male		117		11.1		794		75.5		102		9.7		38		3.6		1051		100		Germany (N=1051)				5		1

								female		89		8.8		737		72.6		135		13.3		54		5.3		1015		100		Germany (N=1015)				5		2

								all		206		10		1531		74.1		237		11.5		92		4.5		2066		100		Germany (N=2066)				5		3

				6		EST		male		87		10.2		646		76		82		9.6		35		4.1		850		100		Estonia (N=850)				6		1

								female		106		12.2		631		72.8		96		11.1		34		3.9		867		100		Estonia (N=867)				6		2

								all		193		11.2		1277		74.4		178		10.4		69		4		1717		100		Estonia (N=1717)				6		3

				7		SWE		male		108		11.7		727		78.9		69		7.5		18		2		922		100		Sweden (N=922)				7		1

								female		88		10.2		668		77.5		89		10.3		17		2		862		100		Sweden (N=862)				7		2

								all		196		11		1395		78.2		158		8.9		35		2		1784		100		Sweden (N=1784)				7		3

				8		BEL		male		161		16.5		739		75.9		56		5.7		18		1.8		974		100		Belgium (N=974)				8		1

								female		124		13.1		726		76.8		67		7.1		28		3		945		100		Belgium (N=945)				8		2

								all		285		14.9		1465		76.3		123		6.4		46		2.4		1919		100		Belgium (N=1919)				8		3

				9		All		male		929		11.3		5807		70.5		937		11.4		568		6.9		8241		100		All (N=8241)				9		1

								female		836		10.5		5422		68.2		1123		14.1		566		7.1		7947		100		All (N=7947)				9		2

								all		1765		10.9		11229		69.4		2060		12.7		1134		7		16188		100		All (N=16188)				9		3
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				gewichtsklasse

				<=P10				P10-<=P90				P90-<=P97				obese(>P97)				<=P10		P10-<=P90		P90-<=P97		obese(>P97)

				N		Median		N		Median		N		Median		N		Median		N_gesamt

		Age (years)		70		6.9		1046		7.0		128		7.2		107		7.4		1351

		Total Cholesterol (mg/dl)		61		137.0		838		143.0		104		148.5		95		141.0		1098

		Triglycerides (mg/dl)		61		45.0		838		45.0		104		45.0		95		45.0		1098

		HDL Cholesterol (mg/dl)		61		43.0		838		44.0		104		44.0		95		41.0		1098

		LDL Cholesterol (mg/dl)		21		87.0		368		90.0		51		88.0		68		82.5		508

		Non-HDL Cholesterol (mg/dl)		60		89.0		822		91.5		101		99.0		93		102.0		1076

		Total/HDL Cholesterol		60		2.9		822		3.0		100		3.2		93		3.5		1075

		Blood glucose (mg/dl)		61		77.0		838		79.0		104		84.0		95		84.0		1098

		Systolic blood pressure (mmHg)		69		99.0		1031		99.0		127		102.0		107		108.0		1334

		Diastolic blood pressure (mmHg)		69		64.0		1031		63.0		127		65.0		107		66.0		1334

		Heart Rate (bpm)		69		95.0		1031		89.0		127		91.0		107		90.0		1334

		Skinfold thickness / Triceps (mm)		65		7.0		1023		10.0		126		15.0		106		19.0		1320

		Skinfold thickness / Subscapular (mm)		65		5.0		1020		6.0		127		10.0		106		16.0		1318

		Waist circumference (cm)		69		48.5		1029		52.5		127		61.0		107		69.3		1332

		Hip circumference (cm)		68		58.5		1034		63.0		128		72.3		107		79.0		1337

		Neck circumference (cm)		68		24.9		1033		26.0		128		27.8		107		29.2		1336

		Upper arm circumference (cm)		69		16.8		1029		18.5		127		22.0		102		24.2		1327

		Weight (kg)		70		19.5		1046		23.1		128		30.6		107		36.6		1351

		Height (cm)		70		120.3		1046		121.8		128		124.6		107		127.6		1351

		BMI [kg/(m*m)]		70		13.5		1046		15.7		128		19.4		107		22.4		1351

		Stiffnessindex (left)		14		66.0		232		71.5		32		69.0		20		72.6		298

		Stiffnessindex (right)		12		71.0		229		70.3		32		72.7		20		74.8		293

												Übergewicht/Fettleibigkeit mit erhöhtem Alter

												Fettleibige: weniger "gutes" Cholesterin

												Fettleibige: mehr "schlechtes" Cholesterin

												Fettleibige: viel Gesamt-Cholesterin im vgl. zu "gutem" Cholesterin

												Fettleibige: mehr Zucker im Blut

												Fettleibige: höherer systolischer Blutdruck

												Fettleibige: höherer diastolischer Blutdruck

												Untergewichtige: höherer Puls

												Fettleibige: dickere Hautfalten

												Fettleibige: dickere Hautfalten

												Fettleibige: größere Taillenumfänge

												Fettleibige: größere Hüftumfänge

												Fettleibige: größere Nackenumfänge

												Fettleibige: größere Oberarmumfänge

												Fettleibige: höheres Gewicht

												Fettleibige: größer (da älter?)
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Median
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Median



		



Systolic blood pressure (mmHg)

Median



		



Diastolic blood pressure (mmHg)

Median



		



Heart Rate (bpm)

Median



		



Skinfold thickness / Triceps (mm)

Median



		



Skinfold thickness / Subscapular (mm)

Median



		



Waist circumference (cm)

Median



		



Hip circumference (cm)

Median



		



Neck circumference (cm)

Median



		



Upper arm circumference (cm)

Median



		



Weight (kg)

Median



		



Height (cm)

Median



		



BMI [kg/(m*m)]

Median



		



Stiffnessindex (left)

Median



		



Stiffnessindex (right)

Median



		



Total Cholesterol (mg/dl)

Median



				gewichtsklasse

				<=P10				P10-<=P90				P90-<=P97				obese(>P97)				<=P10		P10-<=P90		P90-<=P97		obese(>P97)

				N		Median		N		Median		N		Median		N		Median		N_gesamt

		Age (years)		20		4.1		339		4.0		31		4.1		25		4.5		415

		Total Cholesterol (mg/dl)		17		149.0		265		149.0		22		147.5		24		152.0		328

		Triglycerides (mg/dl)		17		45.0		264		45.0		22		45.0		24		49.5		327

		HDL Cholesterol (mg/dl)		17		44.0		264		45.0		22		38.0		24		47.5		327

		LDL Cholesterol (mg/dl)		8		101.0		122		93.5		7		95.0		14		99.5		151

		Non-HDL Cholesterol (mg/dl)		16		110.0		255		102.0		20		104.0		23		111.0		314

		Total/HDL Cholesterol		16		3.3		255		3.3		20		3.4		23		3.3		314

		Blood glucose (mg/dl)		17		74.0		264		78.0		22		81.5		24		85.0		327

		Systolic blood pressure (mmHg)		19		97.0		328		95.0		30		96.0		25		97.0		402

		Diastolic blood pressure (mmHg)		19		63.0		328		62.0		30		62.0		25		63.0		402

		Heart Rate (bpm)		19		97.0		328		98.5		30		100.5		25		97.0		402

		Skinfold thickness / Triceps (mm)		17		8.0		320		10.0		30		13.0		25		15.0		392

		Skinfold thickness / Subscapular (mm)		17		5.0		318		6.0		30		7.0		25		11.0		390

		Waist circumference (cm)		19		45.0		328		49.2		30		53.8		25		60.0		402

		Hip circumference (cm)		19		52.5		331		55.7		31		61.5		25		65.2		406

		Neck circumference (cm)		19		23.3		333		24.7		31		25.5		25		26.5		408

		Upper arm circumference (cm)		19		15.6		331		17.2		30		18.7		23		20.9		403

		Weight (kg)		20		14.0		339		16.7		31		19.6		25		24.2		415

		Height (cm)		20		102.9		339		103.3		31		102.3		25		109.3		415

		BMI [kg/(m*m)]		20		13.5		339		15.7		31		18.1		25		19.9		415

		Stiffnessindex (left)		5		77.1		85		65.9		9		66.3		10		68.1		109

		Stiffnessindex (right)		3		74.8		83		71.8		8		67.9		10		65.2		104

												Übergewicht/Fettleibigkeit mit erhöhtem Alter

												Fettleibige: weniger "gutes" Cholesterin

												Fettleibige: mehr "schlechtes" Cholesterin

												Fettleibige: viel Gesamt-Cholesterin im vgl. zu "gutem" Cholesterin

												Fettleibige: mehr Zucker im Blut

												Fettleibige: höherer systolischer Blutdruck

												Fettleibige: höherer diastolischer Blutdruck

												Untergewichtige: höherer Puls

												Fettleibige: dickere Hautfalten

												Fettleibige: dickere Hautfalten

												Fettleibige: größere Taillenumfänge

												Fettleibige: größere Hüftumfänge

												Fettleibige: größere Nackenumfänge

												Fettleibige: größere Oberarmumfänge

												Fettleibige: höheres Gewicht

												Fettleibige: größer (da älter?)
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Skinfold thickness / Triceps (mm)
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Hip circumference (cm)



		



Neck circumference (cm)



		



Upper arm circumference (cm)



		



Weight (kg)



		



Height (cm)



		



BMI [kg/(m*m)]
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Stiffnessindex (left)

Median



		



Stiffnessindex (right)

Median



				gewichtsklasse

				<=P10				P10-<=P90				P90-<=P97				obese(>P97)				<=P10		P10-<=P90		P90-<=P97		obese(>P97)

				N		Median		N		Median		N		Median		N		Median		N_gesamt

		Age (years)		50		7.4		707		7.5		97		7.5		82		7.5		936

		Total Cholesterol (mg/dl)		44		133.0		573		139.0		82		149.0		71		138.0		770

		Triglycerides (mg/dl)		44		45.0		574		45.0		82		45.0		71		45.0		771

		HDL Cholesterol (mg/dl)		44		42.0		574		42.5		82		44.5		71		37.0		771

		LDL Cholesterol (mg/dl)		13		67.0		246		86.5		44		86.5		54		75.5		357

		Non-HDL Cholesterol (mg/dl)		44		77.0		567		84.0		81		98.0		70		87.5		762

		Total/HDL Cholesterol		44		2.7		567		2.9		80		3.1		70		3.5		761

		Blood glucose (mg/dl)		44		78.0		574		80.0		82		84.0		71		82.0		771

		Systolic blood pressure (mmHg)		50		99.5		703		102.0		97		106.0		82		109.5		932

		Diastolic blood pressure (mmHg)		50		64.0		703		64.0		97		67.0		82		67.5		932

		Heart Rate (bpm)		50		94.0		703		86.0		97		88.0		82		87.5		932

		Skinfold thickness / Triceps (mm)		48		7.0		703		10.0		96		16.5		81		20.0		928

		Skinfold thickness / Subscapular (mm)		48		5.0		702		6.0		97		11.0		81		17.0		928

		Waist circumference (cm)		50		49.4		701		54.1		97		63.0		82		71.1		930

		Hip circumference (cm)		49		59.7		703		65.3		97		74.0		82		81.2		931

		Neck circumference (cm)		49		25.0		700		26.6		97		28.0		82		29.9		928

		Upper arm circumference (cm)		50		17.0		698		19.0		97		22.4		79		25.0		924

		Weight (kg)		50		20.7		707		25.4		97		32.5		82		40.1		936

		Height (cm)		50		125.2		707		126.2		97		127.6		82		130.4		936

		BMI [kg/(m*m)]		50		13.5		707		15.8		97		19.6		82		22.8		936

		Stiffnessindex (left)		9		63.3		147		71.8		23		70.3		10		73.6		189

		Stiffnessindex (right)		9		70.2		146		69.9		24		73.1		10		80.9		189

												Übergewicht/Fettleibigkeit mit erhöhtem Alter

												Fettleibige: weniger "gutes" Cholesterin

												Fettleibige: mehr "schlechtes" Cholesterin

												Fettleibige: viel Gesamt-Cholesterin im vgl. zu "gutem" Cholesterin

												Fettleibige: mehr Zucker im Blut

												Fettleibige: höherer systolischer Blutdruck

												Fettleibige: höherer diastolischer Blutdruck

												Untergewichtige: höherer Puls

												Fettleibige: dickere Hautfalten

												Fettleibige: dickere Hautfalten

												Fettleibige: größere Taillenumfänge

												Fettleibige: größere Hüftumfänge

												Fettleibige: größere Nackenumfänge

												Fettleibige: größere Oberarmumfänge

												Fettleibige: höheres Gewicht

												Fettleibige: größer (da älter?)
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• 6 years later, examined IDEFICS index children, together 
with siblings and parents.

• Food frequency questionnaire self-administered by 1I-16 
year olds, including alcohol

• 2263 children aged 5-9 at baseline and 11-16 at 
followup and were included in this sub-study

The I.Family Study
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Estimating alcohol intake in 
adolescents and parents

Sample from 59-item 
Food Frequency Questionnaire

Dichotomization in adolescents:
• Weekly or more 5%
• Less than weekly/never 95%
• 107 consumers / 2263 total

Parental alcohol consumption:
• Mean (SD) 1.6 (3.5) 

times/week
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Estimating fat and sugar propensities in childhood

How frequently does a child 
consume a high-sugar food
over all of his/her other food

choices? 

44-item Food Frequency Questionnaire including:

13 high sugar items
fruit juice, jam, honey, chocolate or nut-based 
spread, and sweet snacks, and the following food 
items if they contained added sugar: fresh fruit, 
drinks, milk, yoghurt, and breakfast cereals

19 high fat  items
fried potatoes, high fat milk and yoghurt, fried fish, 
meat products, fried eggs, mayonnaise, cheese, 
chocolate or nut-based spread, butter and 
margarine, nuts, savory snacks, chocolate, cake and 
biscuits, and ice cream.



THE SAHLGRENSKA ACADEMY

Sugar/fat propensity 
= Σ food items high in sugar/fat (times/day) /  Σ all food items (times/day) x 100%  

High relative validity wrt.
repeated 24-h recalls
Lanfer 2011, Lissner 2012

Analyzed continuously, 
categorized at median 
and tertile cutpoints

r = 0.12***
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Selected covariates

Baseline Low sugar
< 24.0 %

High sugar
≥ 24.0 %

Low fat
< 24.6 %

High fat
≥ 24.6 %

Parenting style: permissive 11% 15%* 12% 14%

somewhat strict 51% 53% 50% 54%

strict¶ 38% 32% 38% 31%

High parental education 55% 44%** 50% 49%

High parental income 42% 32% 37% 38%

HRQoL (Kindl-R, 12-48) 39.8 39.2 39.9 39.1***

¶ At our home it is laid down quite clearly what is allowed and what is not
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Selected covariates

6-year follow-up ≥ weekly alcohol use

no (n = 2156) yes (n = 107)

HRQoL (Kindl-R, 12-48) 38.4 37.2*

Impulsivity score (tendency to rash
action, 12-48)

24.7 28.4***

Current smoking 2% 12%***

Parents’ drinks per week 1.5 2.6*

Sugar propensity 22.4 27.2***

Fat propensity 27.5 31.6***
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• Relative risk for ≥ weekly use of 
alcohol in adolescence by tertiles
of fat and sugar propensities in 
childhood

• RR = 2.3 (1.2 – 4.6) in highest
tertiles of both fat and sugar, 
compared to lowest tertiles

EPILIFE CENTER

Results

Log-binomial regression adjusted for age, sex, country
Tested interaction between fat and sugar propensity, n.s.
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• Fat and sugar propensity scores dichotomised at median
• More than 2-fold risk for the combination of high sugar and high fat 

propensity
• Attenuation to 1.79 with additional covariate adjustment

EPILIFE CENTER

RR (95% CI) Categories of dichotomized sugar and fat propensity score
Low sugar
Low fat

High sugar
Low fat

Low sugar
High fat

High sugar
High fat

Total (number of alcohol 
consumers)

619 (19) 511 (21) 514 (21) 619 (46)

Adjusted for age, sex, country 
(n = 2263)

1 (ref) 1.27
(0.70, 2.29)

1.40
(0.77, 2.54)

2.46***
(1.47, 4.12)

Further adjusted for HRQoL, 
parental income, education, strict 
parenting style (n = 1931)

1 (ref) 1.25
(0.68, 2.29)   

1.36
(0.74, 2.49)

1.79*
(1.03, 3.11)
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• better HRQoL related to lower fat propensity in childhood*** and   
less alcohol consumption in adolescence

RR = 0.81 (0.67 – 0.98)*   per 5 units

• High parental income correlated with lower sugar and lower fat 
propensity (ns), and with less alcohol use in adolescence

RR = 0.64 (0.38 – 1.07)

• Stricter parenting style was associated with lower sugar 
propensity in childhood* and less alcohol use in adolescence

RR = 0.73 (0.44 – 1.23)   somewhat strict vs. permissive

RR = 0.68 (0.38 – 1.21)   strict vs. permissive

EPILIFE CENTER

Confounding
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Mediation analysis
• to decompose the total effect of high sugar & high fat propensity

in childhood on subsequent alcohol consumption into direct and 
indirect effects

EPILIFE CENTER

High sugar & high
fat propensity in 
childhood1

High sugar & high
fat propensity in 
adolescence1

≥ weekly alcohol
consumption in 
adolescence

1 High sugar & high fat versus all other 3 categories
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Mediation analysis
• to decompose the total effect of high sugar & high fat propensity

in childhood on subsequent alcohol consumption into direct and 
indirect effects

EPILIFE CENTER

High sugar & high
fat propensity in 
childhood

High sugar & high
fat propensity in 
adolescence

≥ weekly alcohol
consumption in 
adolescence

RR (95% CI)

1.12 (1.04 – 1.21)**

1.78 (1.22 – 2.60)**

total effect:
1.99 (1.37 – 2.90)***

• Association was only partly mediated by sustained 
consumption of sugar and fat into adolescence.



THE SAHLGRENSKA ACADEMY

Sensitivity analyses
• Results were not explained by adolescents smoking status, 

impulsivity score, or parental alcohol use

• Independent of childrens sex or weight status

EPILIFE CENTER

Total High sugar & high fat propensity

Alcohol users
/ total

Alcohol users
/ total

RR (95% CI)

Boys 68 / 1108 27 / 305 1.8* (1.1 – 2.8)

Girls 39 / 1155 19 / 314 2.6** (1.4 – 4.7)

Non-overweight 67 / 1693 33 / 485 1.8** (1.2 – 2.8)

Overweight 30 / 570 13 / 134 2.7** (1.4 – 5.2)
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Country-specific results
• Different prevalences of adolescent drinking, 7% Italy, 6% Cyprus, 

5% Hungary, 4% Belgium and Estonia, 2% Germany and Spain 
and 1% Sweden

• Associations with fat and sugar propensities were independent of
country

EPILIFE CENTER
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Country-specific results

EPILIFE CENTER
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Country-specific observations

EPILIFE CENTER
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Conclusions and some 
remaining questions

• Observational evidence that propensity to consume sugar-rich 
and high-fat foods predicted alcohol use in adolescence
• Could this indicate addiction-like habituation to palatable food

that is carried on to later life?

• Conclusions are strengthened by having adjusted for plausible 
confounders, and mediation analysis.

• Associations with poor well-being and low income indicate the 
danger of unhealthy coping mechanisms

• These findings suggest that promoting healthy eating has benefits 
that go beyond weight management
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Conclusions and some 
remaining questions

• Major limitations:
• low prevalence of adolescent alcohol use
• residual confounding

• Future analyses:  
• Could we learn more by exploiting existing fMRI data in this

cohort?
• Associations with reward-related genotypes?
• Re-examination of young adults
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Legal ages for use and purchase of alcohol

Country Use Purchase Prevalence of ≥ 
weekly use in this
study

Italy 18 18 7 %

Cyprus 17 17 6 %

Hungary 18 18 5 %

Estonia 18 18 4 %

Belgium None 16 (beer, wine)
18 (spirits)

4 %

Spain 18 18 2 %

Germany 16 (beer, wine)
18 (spirits)

16 (beer, wine)
18 (spirits)

2 %

Sweden 18 20 1 %



THE SAHLGRENSKA ACADEMY
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