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Einleitung 
 

In keinem anderem Lebensalter verändert sich die Ernährung so stark wie im ersten 

Lebensjahr. Von der reinen Muttermilch bzw. Säuglingsanfangsnahrung wechselt sie über 

die pürierte Beikost zur Familienkost. In diesen stoffwechselaktiven und von intensivem 

Wachstum geprägten Monaten kann eine frühkindliche Prägung einen sowohl kurz- wie 

auch langfristigen Einfluss auf die Entwicklung und die Gesundheit des Säuglings haben 

(1;2). 

Die Ernährung des Säuglings im ersten Lebensjahr, sein Wachstum und seine 

Gewichtszunahme werden mit Übergewicht, Adipositas, erhöhtem Blutdruck und Diabetes in 

späteren Jahren in Zusammenhang gebracht (3-9). Im Jahr 1999 stellten von Kries et al. bei 

der Eingangsuntersuchung von Schulkindern in Bayern einen starken Zusammenhang 

zwischen Säuglingsernährung, Übergewicht und Adipositas fest (10). Kinder, die in den 

ersten Lebensmonaten Säuglingsanfangsnahrung statt Muttermilch bekamen hatten eine 

höhere Wahrscheinlichkeit, im Alter von fünf bis sechs Jahren an Übergewicht (12.6% vs. 

9.2%) oder Adipositas (4.5% vs. 2.8%) zu leiden. Kinder, die in den ersten Lebensmonaten 

keine Muttermilch erhielten haben im Alter von neun bis zehn Jahren einen höheren 

Körperfettanteil als Kinder, die in den ersten Lebensmonaten gestillt wurden (11). In 

verschiedenen Studien korrelierte die Dauer der Stillzeit mit einer geringeren 

Adipositasprävalenz im späteren Leben (2;10;12-14).  

Säuglingsanfangsnahrung hat einen etwas höheren Energiegehalt sowie einen zwei- bis 

dreifach höheren Eiweißanteil als Muttermilch (15;16). Einige Studien zeigen, dass 

Säuglinge mit Säuglingsanfangsnahrung eine durchschnittlich höhere Energie- und 

Eiweißzufuhr im Vergleich zu gestillten Säuglingen haben (15-18). Es wird angenommen, 

dass die hohe Eiweißzufuhr von Säuglingen, die mit Säuglingsanfangsnahrung gefüttert 

werden, ein starker Einflussfaktor auf die Entwicklung von Übergewicht und Adipositas ist 

(19;20). Weiterhin zeigten Säuglinge mit Säuglingsanfangsnahrung bei der 

Beikosteinführung keine Verringerung ihrer Milchzufuhr im Gegensatz zu gestillten 

Säuglingen (15).  

 

Im EU Childhood Obesity Projekt (http://www.metabolic-programming.org), einer doppelt 

blind randomisierten Interventionsstudie mit über 1000 gesunden, reifgeborenen Säuglingen 

aus verschiedenen europäischen Ländern, wird der Zusammenhang zwischen der 

Eiweißzufuhr im Säuglingsalter und der Entwicklung von Wachstum und Gewicht bei  

Kindern nach der Geburt bis zum Alter von 8.5 Jahren untersucht (21). Die Rekrutierung der 

Teilnehmer wurde in 11 Studienzentren in fünf europäischen Ländern (Belgien,  
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Deutschland, Italien, Polen und Spanien) durchgeführt und schließt somit Teilnehmer mit 

unterschiedlichem kulturellem und geographischem Hindergrund ein (22). Anhand von 

Fragebögen und regelmäßigen Besuchen der Studienteilnehmer in die Studienzentren 

wurden Daten zur Gesundheitsgeschichte der Eltern und der Säuglinge, so wie 

sozioökonomische Daten und Ernährungsgewohnheiten erfasst. Das Studienkollektiv 

besteht aus einer Kontrollgruppe gestillter Kinder (welche mindestens bis zum Ende des 

dritten Lebensmonats gestillt wurden) sowie aus zwei randomisierten Interventionsgruppen 

mit Säuglingen mit Säuglingsanfangsnahrung mit unterschiedlichem Eiweissgehalt, die bis 

zur achten Lebenswoche auf eine der Studien-Säuglingsanfangsnahrungen umgestellt 

wurde (21). Der Energiegehalt der beiden Säuglingsanfangsnahrungen wurde mit dem 

entsprechenden Fettgehalt angeglichen. Der Kohlenhydrat- und Mikronährstoffgehalt war in 

beiden Studien-Säuglingsmilchnahrungen identisch.  

Für eine möglichst genaue Ernährungsanamnese wurden monatliche 3-Tage 

Wiegeprotokolle im ersten bis neunten sowie zwölften Lebensmonat eingesetzt. Diese 

Ernährungserhebungsmethode, ist zwar zeitaufwendig und bedarf einer guten Kooperation 

der Teilnehmer, stellt aber auf der anderen Seite eine qualitative und quantitativ sehr 

aussagekräftige Methode dar (23).  

 

Innerhalb des EU Childhood Obestiy Projektes wurde der Frage nachgegangen, ob der 

unterschiedliche Eiweißgehalt in den Säuglingsanfangsnahrungen Einfluss auf den 

zeitlichen Beginn der Beikosteinführung, die verzehrte Nahrungsmenge sowie die 

Nährstoffzufuhr über die Beikost hat. 

In Studien wurden, vermutlich durch die höhere Eiweißzufuhr der Säuglingsanfangsnahrung 

ausgelöste, erhöhte Insulinwerte beobachtet (1). Hieraus ergab sich die Frage, ob erhöhte 

Insulinwerte zu einem gesteigerten Hungergefühl und somit zu einer verfrühten 

Beikosteinführung bzw. einer vermehrten Beikostzufuhr führen.  

 

Zunächst wurde anhand der Daten der 3-Tage Wiegeprotokolle, der Zeitpunkt der 

Beikosteinführung bei gestillten Säuglingen im Vergleich zu nicht gestillten Säuglingen 

ermittelt (24). Die WHO empfiehlt sechs Monate ausschließliches Stillen mit anschließender 

Beikosteinführung und einer weiterführenden Stilldauer bis zum Alter von 2 Jahren (25). In 

vielen europäischen Ländern wurde diese Empfehlung bis heute nicht offiziell übernommen.  

Die ESPGHAN (European Society for Paediatric Gastroenterology, Hepatology and 

Nutrition) empfiehlt eine möglichst ausschließliche Stillzeit von vier bis sechs Monaten mit 

einer schrittweise beginnenden Beikosteinführung (26). Beikost sollte nicht vor dem Alter 

von 17 Wochen und nicht nach einem Alter von 26 Wochen eingeführt werden. Diese  
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Empfehlungen zur Beikosteinführung gelten sowohl für gestillte Säuglinge wie auch für 

Säuglinge, die mit Säuglingsanfangsnahrung ernährt werden. Innerhalb der Studie waren 

die aktuellen, offiziellen Landesempfehlungen mit einer möglichst ausschließlichen Stillzeit 

von 4 bis 6 Monaten und einer anschließenden Beikosteinführung zwischen den einzelnen 

Ländern recht ähnlich.  

Wie verschiedene Studien zeigen, wird bei Säuglingen, die mit Säuglingsanfangsnahrung 

ernährt werden, generell früher mit der Zufütterung von Beikost angefangen als bei gestillten 

Säuglingen (27;28). Weitere Faktoren, die mit einer früheren Beikosteinführung in 

Verbindung gesetzt werden, sind ein niedrigeres Ausbildungsniveau und ein niedrigerer 

sozioökonomischer Status der Mutter, ein geringeres Alter der Mutter und ihre 

Rauchgewohnheiten (28-31). 

Weiterhin war es von Interesse, den Verzehr von energiehaltigen Flüssigkeiten bei 

Säuglingen zu untersuchen. Laut WHO ist Muttermilch das einzige adäquate Nahrungsmittel 

für Säuglinge während der ersten sechs Lebensmonate, auch die ESPGHAN empfiehlt eine 

möglichst ausschließliche Stillzeit in den ersten vier bis sechs Lebensmonaten. Nach 

heutigen Erkenntnissen benötigen gesunde Säuglinge in den ersten Monaten keine weitere 

Flüssigkeitszufuhr neben Muttermilch oder Säuglingsanfangsnahrung (25;26). Zusätzliche 

Getränke bergen die Gefahr, die Zufuhr von Muttermilch oder Säuglingsmilchnahrung zu 

reduzieren (32-34), dazu gehören Wasser oder einfache Teeaufgüsse oft nicht zu den 

bevorzugten Flüssigkeiten, die an Säuglinge verabreicht werden (34). Die Zufuhr von 

energiehaltigen Getränken wie Säften, Instant-Tees oder süßen Erfrischungsgetränken 

(Limonaden, Cola) können die Entwicklung von Übergewicht und Adipositas, Diabetes, 

Karies, aber auch eine ungenügende Kalziumzufuhr im Kindes- und Jugendalter fördern 

(32;35-40). Die Geschmacksempfindungen werden schon beim Fetus und Säugling geprägt, 

und praktizierte Ernährungsgewohnheiten in jungen Jahren haben einen bleibenden Einfluss 

auf den weiteren Lebensstil bis ins Alter (41). Somit gingen wir innerhalb des EU Childhood 

Obesity Projekt der Frage nach, in wieweit Säuglinge schon in ihren ersten Lebensmonaten 

energiehaltige Flüssigkeiten (Instant-Tees, Obst- und Gemüsesäfte oder süße 

Erfrischungsgetränke) erhalten. 

Eine wachsende Herausforderung in der Pädiatrie sind die zunehmenden Nahrungsmittel-

allergien im Säuglings- und Kindesalter. Ca. 6 % der Säuglinge und Kleinkinder leiden unter 

Nahrungsmittelallergien (42). Der Zeitpunkt der Beikosteinführung scheint eine wichtige 

Rolle in der Allergieentwicklung zu haben, Säuglinge mit frühzeitiger Beikosteinführung (vor 

dem vierten Lebensmonat) zeigten ein gehäuftes Auftreten von atopischen Erkrankungen 

(43-46). Weiterhin hat die Auswahl der Nahrungsmittel vermutlich einen Einfluss auf die 

Entwicklung von akuten und chronisch allergischen Reaktionen (47). Somit wurde, unter  
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Berücksichtigung der teilweise unterschiedlichen Landesempfehlungen, der Zeitpunkt der 

Einführung von potentiell allergenen Nahrungsmitteln bei gestillten und nicht gestillten 

Säuglingen untersucht. Aktuelle Erkenntnisse haben zu vereinfachten Empfehlungen zur 

Einführung von potentiell allergenen Nahrungsmitteln geführt (48). Diese Empfehlungen 

wurden in der Datenauswertung nicht berücksichtigt, da die vorliegende Datenerhebung zu 

einem früheren Zeitpunkt stattfand. 

 

Resultate und Schlussfolgerungen 

Ein erheblicher Anteil der Säuglinge erhielt schon vor Ende des vierten Lebensmonats 

Beikost. Obwohl für gestillte Säuglinge wie auch für nicht gestillte Säuglinge die gleichen 

Empfehlungen zur Beikosteinführung galten, wurde bei Säuglingen mit 

Säuglingsmilchnahrung ein früherer Verzehr von Beikost beobachtet. Am Ende des dritten 

und vierten Monats, hatten schon 6% bzw. 37.2% der Säuglinge, die mit 

Säuglingsmilchnahrung gefüttert wurden, im Gegensatz dazu aber nur 0.6% bzw. 17.3% der 

gestillten Säuglinge Beikost erhalten. Die unterschiedliche Nährstoffzusammensetzung der 

Studiensäuglingsmilch hatte keinen wesentlichen Einfluss auf den Zeitpunkt der 

Beikosteinführung. Allerdings war der Zeitpunkt der Beikosteinführung zwischen den 

verschiedenen Ländern signifikant unterschiedlich. Nach Anpassung eines multiplen 

Regressions-Modells mit Aufnahme der Variablen `Alter der Mutter´, `Ausbildungsniveau der 

Mutter´ und `Wohnsitz der Eltern´ fanden sich signifikante Unterschiede zwischen den 

Ländern. Im Vergleich zu Deutschland fand sich in Belgien bei Säuglingen, die mit 

Säuglingsanfangsnahrung ernährt wurden am Ende des dritten und vierten Monats ein drei- 

bis vierfach erhöhtes Risiko Beikost einzuführen. Bei den gestillten Säuglingen fand sich am 

Ende des vierten Monats sogar ein 16-fach höheres Risiko in Belgien und ein siebenfach 

höheres Risiko in Spanien als in Deutschland, Beikost einzuführen. Weiterhin hatten 

Faktoren wie das Alter der Mutter, ein niedrigeres Bildungsniveau als auch das Rauchen 

einen signifikanten Einfluss auf den Zeitpunkt der Beikosteinführung. Die nationalen 

Empfehlungen der teilnehmenden Länder zur zeitlichen Beikosteinführung sind sehr ähnlich.  

Wir vermuten auf Grund unserer Resultate einen starken kulturellen und individuellen 

Einfluss auf die Praxis der Beikostfütterung.   

Bei einem hohen Anteil von Säuglingen mit Säuglingsanfangsnahrung wurden schon ab 

dem ersten Monat energiehaltige Flüssigkeiten verabreicht. Nicht gestillte Säuglinge 

erhielten signifikant früher und in einem signifikant höheren Prozentsatz energiehaltige 

Getränke als gestillte Säuglinge (entsprechend 43 % und 13 % am Ende des vierten 

Monats). Anhand einer multiplen Regressions-Analyse mit den Einflussfaktoren `Alter der 

Mutter´, `Ausbildungsniveau der Mutter´ und `Wohnsitz der Eltern´ zeigte sich das 
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Herkunftsland als ein beständiger Risikofaktor für eine frühere Einführung von 

energiehaltigen Flüssigkeiten bei gestillten und nicht gestillten Säuglingen.  

In Polen fand sich der höchste Anteil von Säuglingen, die energiehaltige Flüssigkeiten 

erhielten - vor allem bei den Säuglingen mit Säuglingsanfangsnahrung - und in Belgien und 

Italien fand sich der niedrigste Anteil von Säuglingen, die energiehaltige Flüssigkeiten 

erhielten. Es gab keinen wesentlichen Unterschied im Konsumverhalten von energiehaltigen 

Flüssigkeiten zwischen beiden Gruppen mit Säuglingsanfangsnahrung. 

Bemerkenswert war ein signifikanter Einfluss des Verzehrs von energiehaltigen 

Flüssigkeiten auf eine geringere Aufnahme von Flaschenmilch im Alter von zwei, drei, vier 

und fünf Monaten, sowie auch eine signifikant geringere Beikostzufuhr im Alter von sieben, 

acht, neun und zwölf Monaten. Die Säuglinge verzehrten in den ersten Monaten bevorzugt 

Instant-Tee und im zweiten Lebenshalbjahr Fruchtsäfte. Dabei sollte beachtet werden, dass 

energiehaltige Flüssigkeiten vorzugsweise Kohlenhydratlieferanten sind und wenn sie 

anstatt von Muttermilch oder Säuglingsanfangsnahrung getrunken werden wichtige 

Nährstoffe verdrängen, die für die Entwicklung und das Wachstum des Säuglings von 

großer Wichtigkeit sind.  

Potentiell allergene Nahrungsmittel wurden signifikant früher bei Säuglingen mit 

Säuglingsanfangsnahrung eingeführt als bei gestillten Säuglingen. Eine Ausnahme war der 

Verzehr von Sojaeiweiß. Im Vergleich zu nicht gestillten Säuglingen erhielten die gestillten 

Säuglinge zu einem signifikant früheren Zeitpunkt und zu einem signifikant höheren Anteil 

Sojaeiweiß. 

Im Alter von 4 Monaten verzehrten 6 % der gestillten und 13 % der nicht gestillten Säuglinge 

potentiell allergene Nahrungsmittel. Mütter mit Allergien verabreichten ihren Säuglingen in 

einem früheren Alter potentielle allergene Nahrungsmittel als Mütter ohne Allergien.  

Ebenfalls zu beobachten war ein signifikanter Unterschied im Zeitpunkt der Einführung von 

potentiell allergenen Nahrungsmitteln zwischen den Ländern. Nach Anpassung eines 

multiplen Regressions-Models mit Aufnahme der Variablen `Alter der Mutter´, 

`Ausbildungsniveau der Mutter´, `Rauchgewohnheiten der Mutter´, `Allergien bei der Mutter´ 

und `Wohnsitz der Eltern´ zeigte sich das Herkunftsland als konsistenter und signifikanter 

Einflussfaktor.  

 

Zusammenfassend konnte beobachtet werden, dass trotz gleicher Empfehlungen nicht 

gestillte Säuglinge zu einem signifikant früheren Zeitpunkt und zu signifikanten höheren 

Anteilen feste Beikost, energiehaltige Getränke wie auch potentiell allergene Nahrungsmittel 

erhielten. Weiterhin fanden sich trotz ähnlicher Empfehlungen signifikante Unterschiede 

zwischen den Ländern im Bezug auf die zeitliche Einführung von Beikost, ob als feste  
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Nahrungsmittel, energiehaltige Getränke oder als potentiell allergene Nahrungsmittel, bei 

den gestillten sowie nicht gestillten Säuglingen. Die unterschiedliche 

Nährstoffzusammensetzung der Studien-Säuglingsanfangsnahrung hatte keinen Einfluss auf 

das Alter der Beikosteinführung. Die Zufuhr von energiehaltigen Getränken wirkte sich 

signifikant auf eine geringere Aufnahme von Säuglingsanfangsnahrung in den ersten 

Lebensmonaten aus sowie auf eine signifikant geringere Beikostzufuhr im Alter von sieben, 

acht, neun und zwölf Monaten. Die Ernährung des Säuglings in seinen ersten Monaten, wie 

auch seine kulturellen und geographischen Hintergründe zeigten einen signifikanten Einfluss 

auf das Alter der Beikosteinführung. Weiterhin hatten der Ausbildungsgrad der Mutter, das 

Alter der Mutter wie auch ihre Rauchgewohnheiten signifikante Einflüsse auf den Zeitpunkt 

der Beikosteinführung. Eine gute Information und Aufklärung wie auch Begleitung an die 

Eltern, speziell von Säuglingen, die Säuglingsanfangsnahrung erhalten, über die zeitlich 

korrekte Einführung der Beikost, in fester und flüssiger Form wäre sehr wünschenswert. 
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Abstract  

Background: Little information is available on the ages of introduction of potentially 

allergenic foods as part of complementary feeding in European infants. Objectives: To 

describe the age of introduction of potentially allergenic foods in healthy term infants in five 

European countries. Method: Recruitment was conducted from October 2002 to June 2004. 

We analyzed the age of introduction of potentially allergenic foods (gluten, milk, egg, fish, 

soy and nuts) in breastfed infants (BF) and in formula fed infants (FF). A total of 1678 infants 

were recruited. In 1368 infants at least one 3-day weighed food diary monthly at the age of 1 

to 9 and again at 12 completed months was available. Results: Some 6% of BF infants and 

13% of FF infants consumed some allergenic foods already at the age of 4 completed 

month. Mothers with a history of allergy introduced allergenic foods earlier to their infants 

than mothers without allergy history. Introduction of allergenic foods during 4 to 6 months 

differed between countries (in BF infants and FF infants, p<0.001). Conclusion: The time of 

the introduction of allergenic foods in infants differs between countries and was earlier than 

recommended in a considerable number of infants. FF infants received allergenic foods 

earlier than BF infants. Better information and counseling of parents is desirable.  
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Introduction 

Allergic manifestations in children have increased in both industrialized and developing 

countries (1). Diet in infancy may affect the manifestation of allergic diseases(1-6). In 2001, the 

WHO issued a revised global recommendation that infant populations should be exclusively 

breastfed during the first 6 months of life before any complementary feeding is introduced(7). 

No advice was provided on the introduction of complementary foods considered as 

potentially allergenic foods containing cow’s milk protein, gluten, hen’s egg, fish, nuts or soy 

beans(8,9). Very early introduction of multiple complementary foods before the age of 4 

months has been associated with an increased allergy risk. A study in 1265 term infants in 

New Zealand found the feeding with more than 4 complementary foods at the age of 4 

months associated with a significantly increased eczema risk at the age of 10 years(4). 

Likewise, the introduction of more than 4 complementary foods at the age of 4 months was 

associated with an increased risk for atopic eczema at 1 years in 257 preterm infants in the 

UK(10). In accordance with these observations, exclusive breastfeeding for 15 weeks and 

without provision of solid foods up to this age was associated with significant reduced 

respiratory illness during childhood(11).  

Different recommendations have been given on the optimal time of introduction of potentially 

allergenic foods to infants. A review of the European Academy of Allergology and Clinical 

Immunology concluded that the most effective dietary measure for the prevention of allergic 

diseases even in high-risk patients is exclusive breastfeeding until preferable 6 months, but 

at least for 4 completed months with avoidance of solid foods and cows’ milk in that time 

period(9,12). Some organisations have recommended delayed introduction of allergenic foods 

after the age of 6 months or even after 12 months in infants with a family history of allergy(13-

15). However, some recent studies showed no association of delayed introduction of 

complementary foods with later allergy, or in some cases even an increased risk of allergic 

reactions which however might be related to reverse causation(1,16-21). More recent 

recommendations have not supported delaying the introduction of allergenic foods beyond 

the age of 4-6 completed months(1,5).   

Little is know on the current practice of introduction of such foods products in infants, which 

we aimed to describe in apparently healthy term infants in five European countries 

participating in the European Childhood Obesity Project. The study included infants from 

countries in central, western, eastern and southern Europe with different feeding traditions.   
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Subjects and Methods  

Study design: We analysed the consumption of potential allergenic foods as part of the 

complementary feeding versus recommendations in apparently healthy infants. Data were 

collected as part of the EU Childhood Obesity Project (CHOP), a double blind randomized 

controlled clinical trial with the aim to evaluate the influence of protein intake on the weight 

and growth development of infants and the risk for future obesity(22,23). In brief, recruitment of 

healthy infants born at term occurred between the 1st of October 2002 and the 31st of July 

2004 in 11 study centres in Germany (Munich and Nuremberg), Belgium (Brussels and 

Liège), Italy (Milano), Spain (Tarragona and Reus) and Poland (Warsaw).  

Invited for the study were healthy, singleton, term infants with mothers > 18 years, with good 

knowledge of the national language and resident in the area. Exclusion criteria were mothers 

with hormonal or metabolic diseases or illicit addiction during pregnancy(22). 

Mothers were approached by study personnel at the maternity hospitals before their 

discharge or via paediatricians and midwifes. After oral information and written consent, 

mothers and infants were invited for an initial medical visit with collection of anthropometric 

measurements and socio-demographic data as well as data about the medical history of 

parents and infants, pregnancy and delivery. In the following months, parents and infants 

were followed up regularly with visits in the study centres and mailed questionnaires, 

including 3-day weighed food diaries at the age of 1,2,3,4,5,6,7,8,9 and 12 months. 

Study population: The study group comprised of two groups of infants fed formulae with 

different protein level and one reference group of breastfed infants(22). Infants had to be 

exclusively breastfed for at least 3 completed months, and formula fed infants were 

randomized to one of the study formula milks before the age of 8 weeks. Infants who 

received a formula other than the assigned study formula for more than 5 days were 

excluded of the study. The study formulae were provided by Bledina, Steenvorde, France for 

the duration of the first year of life.  

Data collection: Anthropometric data and data from standardized questionnaires were 

introduced at each study centre and transferred into a central data base (R.D.E. Software 

GmbH, Munich, Germany). At the age of 1 to 9 and 12 months (±14 days) parents were 

asked to complete a 3 day food protocol (including 2 week days and 1 weekend day). The 

food protocols were then introduced in our own software by nutritionists at the different study 

centres and transferred into a central data base. Standard Operating Procedures (SOPs) 

were developed to harmonize the calculation and introduction of food intake data.  

Allergenic foods: Complementary foods (CF) consumed during the first year of life by the 

infants of all 5 countries (3281 food items) were classified by their ingredients experienced 

nutritionists in each of the study centres. We defined potential allergenic CF as any foods  
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containing gluten, milk protein, egg, fish, soy protein, or nuts. For the evaluation of milk 

introduction we included any milk or dairy product other than infant or follow-on formula. This 

included primarily cow’s milk and products derived from cow’s milk and in a few cases milk 

from goat, sheep or buffalo and their products. 

We defined as soy product any food item containing soy (e.g. soy milk, soy yogurt, lecithin of 

soy, soybean oil, etc) and as soy protein any food item containing soy protein (e.g. soy milk, 

soy formula, soy yogurt, tofu, dessert from soy milk, etc.).  

Socio-demographic data: We grouped mothers in four categories based on age at 

delivery: I= ≤25, II= >25 to 30, III= > 30 to 35 and IV= > 35 years. Maternal educational 

levels were categorised in 3 groups: no/low =pre-preliminary to lower secondary (no 

schooling to elementary education), middle = upper secondary and post-secondary (high 

school) and high = first and second stage of tertiary education (college, university or 

institutes of technology). 

Statistics: To avoid cofounders, we decided to analyse BF and FF infants in separate 

groups. Mainly Chi square test and logistic regression analysis were used to investigate 

differences in the introduction of potential allergenic foods. Stata 9.2, SPSS 16.0, and Excel 

was used for data analyses.  

Ethics: The study was approved by the ethic committees of all study centres. Written 

informed parental consent was obtained for each infant. 

 

Results 

A total of 1678 infants, 438 breast fed and 928 formula fed infants, and their mothers/parents 

were recruited and their data analyzed. At least one 3-day food diary was available for 

evaluation in 1368 (82%) infants. At the age of 3 completed months 1183 3-day weighed 

food diaries could be evaluated, at 4 completed months 1135, at 6 completed months 1074, 

at 9 completed months 966 and at 12 completed months 944 (Table 1). At the age of 2 and 

3 months we analysed the food protocols from 95% (1127/1184) of all infants in the study, 

from 77% (983/1275) between the age of 3 to 6 months, 72% (808/1116) between 3 to 9 

months and from 70% (756/1085) up to 12 months of age. 

Some socio demographic characteristics of the study BF and FF infants were reported 

before elsewhere (22,23) and are shown divided by country in Table S1.  

  

BF infants 

In our study population 92% of the BF infants were breastfed until the age of 20 weeks and 

75% until the age of 28 weeks.  



Manuskript I 

 

 

 

30

At the age of 4 completed months, we found some 6% of BF infants consuming at least one 

potential allergenic food and 51% at the age of 6 completed months (Figure 1). The median 

for the introduction of potential allergenic food was at the age of 28 weeks (95% CI 

27.3;28.7) for BF infant.  

Data from the food protocols showed no BF infant with intake of food with gluten at the age 

of 3 completed months, 4% of BF infants at the age of 4 completed months and 32% at the 

age of 6 completed months received food with gluten (Figure 1). 

We found significant differences between the countries in the proportions of BF infants with 

intake of food with gluten (at the ages of 4 to 9 months (p<0.001) (Table 2). At the age of 4 

completed months, 22% of the BF infants in Belgium, 6% in Spain and 2% in Italy consumed 

some food with gluten. At the age of 6 completed months we found the highest proportion of 

BF infants with intake of food with gluten in Belgium (58%) and the lowest in Poland (7%) 

(Table 2).  

At the age of 4 and 6 completed months, 3% and 39% of the BF infants, respectively, 

consumed some milk or food with milk or milk product other than breast milk or formula milk 

(Figure 1). We found significant differences in the percentages of infants with consumption 

of milk or milk products between the countries at the age of 4 to 12 months (p<0.01)(Table 

2). At the ages of 4 and 5 completed months we found the highest proportions of BF infants 

with intake of milk or food with milk or milk product in Belgium (19% and 22% respectively 

(Table 2). In the second half of the first year, Italy had the highest proportion of BF infants 

with milk or food with milk or milk product consumption (77% to 99%). In contrast, in Poland 

(0% to 59%) and Germany (20% to 56%) we found the lowest proportions of infants with 

intake of milk or food with milk or milk product at the age of 6 to 9 months of life. 

Some 1% and 4% of the BF infants consumed some egg or food with egg at the ages of 4 

and 6 months respectively (Figure 1). The time points for introduction of egg or food with 

egg were significantly different between the countries (4 to 12 months p<0.005) (Table 2). At 

the age of 4 and 5 completed months, only infants in Belgium received some egg or food 

with egg (5% and 7% respectively) and at the age of 6 completed months they had the 

highest proportion of infants with consumption of egg or food with egg (21%) while in the 

other countries not more than 2% of all BF infants consumed some egg or food with egg. At 

the age of 7 to 12 completed months, Poland (30% to 76%), Belgium (29% to 76%) and 

Germany (10% to 62%) had the highest proportions of infants with egg or food with egg 

intake, whereas in Italy and Spain no more than 10% of the BF infants had received some 

egg or food with egg until the age of 9 months. 

No fish or food with fish was eaten until the age of 4 completed months, and only 2% of 

among all BF infants received fish or food with fish at the age of 6 completed months 

(Figure 1). Separated by country, 6% in Belgium, 4% in Spain and 2% in Italy consumed 
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some fish or food with fish at the age of 6 completed months (Table 2). At the age of 7 to 12 

completed months, Italy (17% to 71%), Belgium (15% to 48%) and Spain (4% to 73%) had 

the highest proportions of infants with fish or food with fish intake. In Germany and Poland, 

no more than 10% of the infants consumed fish or food with fish during the first year of life. 

Nuts or some food with nuts were consumed by less than 4% and 8% of the BF infants at 

the ages of 9 and 12 months, respectively. During the first year of life we found the highest 

proportions of infants with nut or food with nut intake in Belgium (17%) and Germany (14%) 

and the lowest in Italy (3%), Poland (5%) and Spain (4%).  

Many infants in Belgium (up to 54%) and Germany (up to 37%) consumed soy products or 

food with soy included during the first year of life, whereas in the other countries no more 

than 5% of the BF infants consumed soy products or food with soy included. However, not 

more than 4% of the BF infants consumed soy protein or food with soy protein (soy formula 

milk, soy milk dessert, ingredient of a dish) during the first year. There were very low 

proportions of infants with intake of food with soy protein (Figure 1). In Italy we found 1 to  

3% of the BF infants with intake of food with soy protein from the age of 4 to 12 months, we  

found the highest proportion in Belgium with up to 11% (Table 2). 

The intake of food with gluten, milk, egg and fish was not associated with maternal age at 

birth, educational level and smoking habit, nor with the infant’s birth weight and birth order of 

the infants. 

Some 46% of the BF infants had a parent with a history of allergy (29% of  mothers  and  

27% of fathers had adverse reaction to some food, doctor's diagnosis of asthma, of hay 

fever, of allergy or of atopic dermatitis). The proportions of mothers, but not of fathers, with a 

history of allergy differed between countries (p<0.001). 

We found a higher proportion of infants of mothers with history of allergy introducing any 

potential allergenic food at the ages of 5 to 8 completed months (it was significant higher at 

the age of 5 months, p<0.001 and 7 months, p<0.05) compared to mothers without history of 

allergy. There was no significant association between the time point of introduction of 

potential allergenic foods and the history of allergy in the fathers. 

 

FF infants 

In our study cohort 249 (23%) children were exclusively formula-fed since birth, all others 

gradually switched from breastfeeding to formula feeding within the first 8 weeks of life. The 

median age was 14 days (IQR: 3-30 days) at randomization and 16 days (IQR: 2-29 days) at 

the baseline visit. 

Some 13% of FF infants consumed at least one potential allergenic food at the age of 4 

completed months and 59% at the age of 6 completed months (Figure 1). The median for 
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the introduction of potential allergenic food was at the age of 26 weeks (95% CI 25.2;26.2) 

for FF infant. It was significantly earlier compared to the BF infants (p<0.001). 

We found 0.3% FF infants with consumption of food with gluten at the age of 1 month, 0.8% 

at 2, 2% at 3 and 11% at the age of 4 completed months. At the age of 6 completed months 

already 43% of the FF infants consumed some food with gluten (Figure 1). 

There were significant differences between countries in the proportions of FF infants with 

consumption of products containing gluten in the first 9 months of life (p<0.001) (Table 3). 

Belgium had the highest proportions of infants with intake of food with gluten in the first 5 

completed months of life (up to 38%). At the age of 4 completed months in Belgium, 

Germany and Italy more than 10% to 25% of FF infants had been fed some food with gluten.  

At 6 completed months, Germany (70%) had the highest and Poland (27%) and Spain (28%) 

the lowest proportions of FF infants with food intake with gluten.  

Milk or any food with milk or dairy product other than infant formula was consumed by 7% 

and 44% of the FF infants respectively, at the ages of 4 and 6 completed months (Figure 1). 

The proportions of FF infants with intake of milk, food with milk or dairy products were 

significantly different between the countries (2 to 12 months of age p<0.05). At the age of 2 

to 4 completed months, Belgium had the highest proportions of infants with intake of some 

milk other than formula milk (3% to 14%) (Table 3). During the age of 5 to 12 completed     

months Germany (39% to 96%) and Italy (88% to 100%) had the highest proportions of 

infants with with consumption of milk, food with milk or dairy products intake, Poland (5% to 

93%) and Spain (7% to 91%) the lowest. In Italy more than 90% of the FF infants had 

received some milk or dairy products at the age of 7 completed months.  

At the age of 5 to 8 months, we found significant higher proportions of FF infants with milk, 

food with milk or dairy products intake with low and middle maternal education level 

compared to infants of mothers with a higher educational level (p<0.05). 

Less than 1% of FF infants consumed some food with egg during the first 4 months of life, 

not more than 4% at the age of 6 completed month (Figure 1) and less than 10% in each 

country (Table 3). In the second half of the first year, we found the highest proportions of FF 

infants with intake of egg or some food with egg in Poland (43% to 90%), Belgium (8% to 

64%) and Germany (8% to 73%) and the lowest in Italy (1% to 42%) and Spain (0% to 30%) 

(Table 3). 

No infant consumed any fish or some food with fish until the age of 4 completed months and 

not more than 2% at the age of 6 completed months (Figure 1). Belgium (19% to 49%), Italy 

(17% to 56%) and Spain (8% to 74%) had the highest proportions of FF infants with fish or 

some food with fish intake during months 7 of 12 of age (Table 3). 
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Nuts or some food with nuts were consumed by less than 7% of all FF infants during the first 

year of life. The highest proportions of infants with nut intake or of some food with nuts were 

in Belgium (22%; through Muesli, cookies, Nutella, pudding, syrup) and Germany (18%;%;  

through cakes or cookies, Müsli, Nutella, pudding, bread) and there were less than 3% in the 

other countries during the first year of life. 

Some 2% and 6% of all FF infants consumed soy products or some food with soy products 

at the age of 4 and 6 completed months respectively. At the age of 4 and 6 completed 

months, 1% and 10% of FF infants in Germany consumed some soy products or some food 

with soy products and 12% and 43% in Belgium. In the other countries there was no food 

with soy products consumption during the first 6 months of life.  

Less than 1% of all FF infants consumed some food with soy protein (soy formula, tofu, 

dessert from soy milk) during the first year (Figure 1). We found only in Germany and 

Belgium FF infants (not more than 3%) with intake of food with soy protein during the first 

year of life (Table 3). 

We did not find any significant associations between the intake of food with gluten, milk, egg 

and fish and birth weight, birth order or smoking habits of the mother.  

Some 39% of FF infants had a parent with a history of allergy (25% of mothers, 20% of 

fathers). The proportions of mothers (p<0.001) and fathers (p=0.003) with history of allergy 

differed between countries. A greater proportion of FF infants with a maternal history of 

allergy had received allergenic foods at the ages of 3 to 9 completed months (4th to 6th 

month, p<0.05 and 8th month p<0.05) than of  infants without maternal history of allergy. In 

contrast, there was no association of time of introduction of allergenic foods and the father’s 

history of allergy. 

 

Discussion 

Potentially allergenic foods containing gluten, milk and egg were introduced earlier in 

formula fed than in breast fed infants, and earlier in infants of mothers with some history of 

allergy than in those without a maternal allergy history in our study population. Large 

differences in the times of introducing allergenic foods existed between the five countries 

studied.  

It is recommended not to introduce complementary foods before the age of 4 to 6 completed 

months (5,9), but 6% of BF infants and 13% of FF infants had received allergenic foods 

(mainly foods with gluten and cow’s milk) already at 4 months. Some 10% and 32% of BF 

infants, and 26% and 43% of FF infants, received gluten containing foods at the age of 5 or 

6 months, respectively. The highest proportion of FF infants with gluten intake already in the 

first 3 months of age was found in Belgium (up to 10%), which was due to early consumption 

of flour mixtures, cereals for infant porridge and cookies. Such a very early consumption of 
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gluten containing foods before the age of 3 months was associated with increased 

occurrence of islet auto antibodies(24) and with increased risk of celiac disease and wheat 

allergy(25,26). The consumption of milk or dairy products as a sole food or as an ingredient of 

some food item other than infant formula was highest in Belgian BF infants at the ages of 4 

and 5 months, as well as in the Belgian FF infants at the ages of 2 to 4 completed months, 

due to the consumption of milk-cereal meals, cookies, dairy products, or as an ingredient of 

mixed meals. From the age of 6 completed months onwards, the highest proportions of 

infants with consumption of milk protein was found in Italy, related to the common use of 

milk-porridge and the addition of cheeses to infant’s meals. In the total study population, 

some 84% of FF infants and 76% of BF infants consumed milk other than infant formula at 

the age of 9 months, and about 95% at the age of 12 months. Thus, nearly all infants 

received some cow’s milk protein during the first year of life, mostly as part of a milk-cereal 

meal, as milk product (yogurt, curd mixture or cheese) or as an ingredient of a product or 

meal. 

It is recommended that cow’s milk should not be given as a drink during the first 12 months 

of age (5), even though this recommendation appears to have little relevance for the risk of 

allergy. In contrast to these recommendations, at 4 and 6 months some 3% and 39% of BF 

infants and 6% and 44% of FF infants, respectively, received milk or dairy products. 

Between the ages of 5 to 8 months, mothers with an allergy history introduced milk or dairy 

products earlier to their BF infants than mothers without an allergy. As one might expect, we 

found a higher proportion of mothers with history of allergy among BF infants, who tend to  

have a higher socioeconomic family background that is associated with allergy risk, than 

among FF infants. Interestingly, mothers with a history of allergy introduced significant   

 

earlier potential allergenic foods to the infant diet than mothers without allergenic history. 

Almost no food with egg, fish and soy protein was consumed during the first 6 months by BF 

and FF infants. Around 52% of BF infants and 56% of FF infants consumed some egg or 

food with egg and 48% of BF infants and 44% of FF infants consumed some fish or food 

with fish at the end of the first year of life. We found significant differences between 

countries in consumption of egg or fish during the second half of the first year of life. The 

highest proportion of infants getting fish were found in Italy, Belgium and Spain, which is in 

line with the respective national recommendations. The introduction of fish was 

recommended in Belgium after 6 months, in Italy not before 7 to 8 months, in Spain not 

before 9 to 10 months, and in Poland not before 2 years(27-30). Regional food habits and the 

geographic distance of the study centres to the sea may also have influence the feeding of 

fish.  
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Infants and their families were included into this study in the areas of the participating study 

centres, and thus the study populations may not necessarily be representative of the total 

infant population in the respective countries. Moreover, only infants and their families who 

met the inclusion criteria, including the provision of voluntary informed consent, were 

included, which may have introduced a selection bias. 

Three-day weighted dietary records considered as one of the most reliable methods for 

capturing eating habits of children or adults were used in this study. With respect to the 

question addressed here, one possible limitation of this method is that foods that are not 

regularly eaten may not be captured during the 3 days of the recording, which might lead to 

an underestimation of the proportion of infants with early introduction. However, food intake 

during the first months of life is quite uniform, and hence a 3 day food protocol is considered 

to be representative of the eating habits of infants. Moreover, for a high percentage of 

infants monthly food protocols were available (in 95% during the first months and in 70% 

between 3 to 12 months of age). 

In conclusion, we found an introduction of allergenic foods earlier than recommended in a 

sizeable portion of European infants, particularly in FF infants. Better information and 

counselling of young families appears desirable to improve the practice of infant feeding and 

associated health outcomes.  
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Table 1: Number of infants, and percentage contributions by country, of evaluated 3-day food protocols at the age of 4, 6, 9 and 12 months 

  

        Age (completed months)   

  3   4   6   9   12 

BF infants N %   N %   N %   N %   N % 

Germany 64 19%   61 19%   59 19%   55 19%   50 17% 

Belgium 27 8%  37 11%  48 15%  44 15%  46 16% 

Italy 126 38%  116 35%  109 34%  98 35%  101 35% 

Poland 48 14%  45 14%  44 14%  41 14%  41 14% 

Spain 71 21%   70 21%   57 18%   46 16%   48 17% 

 336 100%  329 100%  317 100%  284 100%  286 100% 

               

FF infants      

Germany 140 16%   132 16%   126 17%   109 16%   102 15% 

Belgium 96 11%  91 11%  81 11%  75 11%  68 10% 

Italy 207 24%  200 25%  193 25%  183 27%  180 27% 

Poland 162 19%  154 19%  146 19%  129 19%  132 20% 

Spain 244 29%   231 29%   213 28%   187 27%   178 27% 

 849 100%  808 100%  759 100%  683 100%  660 100% 
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Figure 1: Percentage (%) of breastfed and formula fed infants with intake of typically allergenic foods during the first year 
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Table 2: Percentages (%) of breastfed infants with intakes of potential allergenic foods   

               at the ages of 4, 6, 9 and 12 months 

  

  Age (completed month) 

Gluten 4 a 6 a 9 b 12 

Germany - 28.8 85.5 100.0 

Belgium 21.6 58.3 90.9 97.8 

Italy 1.7 34.9 94.9 100.0 

Poland - 6.8 75.6 92.7 

Spain 5.7 26.3 76.1 97.9 
 
Milk 4 b 6 a 9 a 12 b 

Germany - 20.3 56.4 84.0 

Belgium 18.9 43.8 75.0 95.7 

Italy 1.7 77.1 96.9 99.0 

Poland - - 58.5 95.1 

Spain 2.9 14.0 73.9 93.8 
 
Egg 4 b 6 a 9 a 12 a 

Germany - 1.7 18.2 62.0 

Belgium 5.4 20.8 43.2 76.1 

Italy - 0.9 10.2 32.7 

Poland - 2.3 53.7 75.6 

Spain - - 8.7 37.5 
 
Fish 4 6 9 a 12 a 

Germany - - 1.8 10.0 

Belgium - 6.3 25.0 47.8 

Italy - 1.8 52.0 71.3 

Poland - - - 2.4 

Spain - 3.5 26.1 72.9 
 
Soy protein 4  6  9  12 c 

Germany - - - 2.0 

Belgium - - 6.8 10.9 

Italy 0.9 2.8 3.1 3.0 

Poland - - 4.9 2.4 

Spain - - - - 
  
Chi square: a p<0.001 b p<0.01 c p<0.05 
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Table 3: Percentages (%) of formula fed infants with intakes of potential allergenic foods  

              at the ages of 4, 6, 9 and 12 month 

  

  Age (completed months) 

Gluten 4 a 6 a 9 a 12 

Germany 13.7 69.6 97.2 99.0 

Belgium 24.4 51.3 97.3 98.5 

Italy 10.5 51.3 96.7 99.4 

Poland 5.2 26.7 81.4 98.5 

Spain 9.1 28.2 85.6 98.9 
 
Milk 4 a 6 a 9 b 12 a 

Germany 11.5 58.4 92.7 96.0 

Belgium 14.4 31.3 79.7 91.0 

Italy 9.5 87.6 97.3 100.0 

Poland 0.6 15.8 72.1 93.2 

Spain 1.7 18.8 75.9 91.0 
 
Egg 4 6 a 9 a 12 a 

Germany 2.3 8.0 32.1 73.3 

Belgium 1.1 7.5 59.5 64.2 

Italy 0.5 0.5 9.3 41.7 

Poland - 9.6 65.9 90.2 

Spain - - 8.0 30.3 
 
Fish 4  6 c 9 a 12 a 

Germany - - 5.5 8.9 

Belgium - 3.8 40.5 49.3 

Italy - 2.6 45.9 55.6 

Poland - - 2.3 11.4 

Spain - 0.9 40.1 73.6 
 
Soy protein 4  6  9  12 b 

Germany - - 1.8 3.0 

Belgium 1.1 1.3 2.7 3.0 

Italy - - - - 

Poland - - - - 

Spain - - 0.5 - 
  
Chi square: a p<0.001 b p<0.01 c p<0.05 
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Table S1: Sociodemographic characteristics of breastfed infants and formula fed infants 
 

  BF infants  FF infants 

  Germany Belgium Italy Poland Spain p value  Germany Belgium Italy 
Polan
d Spain p-value 

  % % % % %   % % % % %  
Mothers age 
(years) ≤25 7.6 17.6 4.2 6.4 7.6 <0.001  17.5 16.1 4.7 42.3 11.0 <0.001 
 >25 to 30 15.9 35.8 21.1 62.7 18.2   33.1 34.6 28.1 34.5 33.3  
 > 30 to 35  42.6 36.6 48.7 21.4 50.2   33.7 39.0 35.5 17.6 37.1  
 > 35  33.9 10.0 26.0 9.5 24.0   15.6 10.2 31.6 5.6 18.6  
               
Foreign parents yes 2.3 12.8 3.0 0.0 3.5 <0.001  11.7 2.5 5.5 0.0 0.9 <0.001 
               
Mothers 
educational low 4.8 5.6 12.6 1.7 15.6 <0.001  30.4 12.4 30.3 24.7 37.3 <0.001 
level middle 40.7 43.5 63.8 35.2 33.1   58.6 54.6 57.3 51.1 46.9  
 high 54.5 50.9 23.6 63.2 51.3   11.0 32.9 12.4 24.2 15.8  
               
Fathers 
educational low 0.0 9.3 24.0 1.9 22.3 <0.001  26.0 10.6 35.1 26.7 45.3 <0.001 
level middle 27.4 39.2 59.4 42.5 37.1   54.7 60.6 51.0 61.0 43.6  
 high 72.6 51.5 16.6 55.6 40.6   19.2 28.8 13.9 12.2 11.1  
               
Household size 2 members 1.8 2.0 0.0 0.0 0.0 <0.001  6.9 2.4 0.0 0.0 1.4 <0.001 
 3 members 56.4 55.5 59.8 57.7 55.6   51.0 48.2 57.7 37.6 50.4  
 4 members 29.1 32.7 29.8 18.1 32.9   27.2 27.0 32.9 27.0 37.1  

 
> 4 

members 12.7 9.7 10.4 24.2 11.5   14.9 22.4 9.4 35.4 11.2  
               
Birth order 1st child 58.2 58.1 65.7 66.3 56.0 <0.001  55.8 50.6 59.6 62.7 52.5 <0.001 
 2nd child 28.1 36.1 29.9 24.2 37.0   32.2 26.7 30.4 26.7 40.0  
 3rd child 12.1 3.6 4.4 9.5 7.0   9.0 18.3 6.9 8.2 6.9  

 > 3 children 1.7 2.3 0.0 0.0 0.0   3.0 4.3 3.1 2.4 0.6  
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Abstract     

Background: Little information is available on the practice of introducing complementary 

feeding across Europe.  

Objectives: To describe the times of complementary feeding (CF) introduction in healthy 

infants in five European countries. 

Methods: Infants breast fed for at least three completed months (BF, n=588) and two 

randomized formula fed infant groups (FF, n=1090) with formula milk of different protein 

contents were recruited between October 2002 and June 2004. Three-day-weighed food 

protocols were obtained at the ages of one to nine and again at twelve completed months. 

Results: At the age of four completed months, 13% of BF and 43% of FF infants received 

energy providing liquids (EPL), and 17% of BF and 37% of FF infants received solids, 

respectively. We found significant differences between countries, with the highest proportion 

of FF infants consuming EPL in Poland (87%), of BF infants in Spain (26%) and for solid 

intake in Belgium (FF infants 56%, BF infants 43%). FF infants receiving EPL had a 

significantly lower formula (at ages 2 to 5 months, p<0.05) and solid intake (at ages seven to 

nine  and twelve months, p<0.05). Multiple regressions showed the country of residence as 

strongest factor influencing the time of CF introduction. 

Conclusions: EPL and solids were introduced earlier than recommended to a high 

proportion of infants, particularly among FF infants. Regional differences strongly influenced 

the time of introduction of CF which should be considered in parental counseling strategies. 
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Background 

In the 1920s infants in the United States consumed sieved vegetable soup by the end of the 

first year and potatoes with around 18 months of age (1). From 1930 onwards, the age for 

the introduction of complementary foods (CF) decreased, pediatricians recommended 

already strained fruit and vegetables at the age of 4 to 6 months. In the 1950s solid 

introduction was recommended even before 8 weeks of age and there was promotion of 

feeding strained fruit and vegetables after some days of age. In the early 1970s there was a 

low initial breastfeeding rate in the United States (<25%), but worldwide tendency of 

increasing breastfeeding and CF introduction at around six weeks of age. In the 1980s the 

consumption of fruit juices increased remarkably, as source of nutrients, vitamins and simple 

carbohydrates but also related to dental caries. Nowadays the introduction of complementary 

feeding is not recommended before the age of 4 months. The population based 

recommendation of the World Health Organisation (WHO) suggests 6 months of exclusive 

breastfeeding compared to many industrialized countries where advisory boards stay with 

the recommendation not to start with CF before 4 to 6 months. Also, EPL are not 

recommended nor needed in the first months of life. The American Academy of Pediatrics 

(AAP) sees no nutritional indication to feed infants younger than 6 months with fruit juice and 

if infants get fruit juices these should be provided from a cup (2). 

However, infant feeding practice is suspected to differ considerably from current 

recommendations. Therefore, we aimed to characterize the practice of introducing EPL and 

solids to infants in five European countries with similar infant feeding recommendations. Data 

was collected as part of the prospective European Childhood Obesity Project. We explored 

whether type of milk feeding, socio-demographic characteristics and the country of residence 

were associated with the time point of introduction of complementary feeding. 

 

Definition of complementary feeding 

The definitions for complementary feeding are not consistent. For the WHO complementary 

feeding is ‘any nutrient-containing foods or liquids other than breast milk’ with the aim to 

emphasize breastfeeding (3). For the European Society for Paediatric Gastroenterology, 

Hepatology and Nutrition (ESPGHAN) complementary feeding includes ‘solid and liquid 

foods other than breast milk or infant formula and follow-on formula’. In this definition formula 

milk is not considered as part of the complementary foods to avoid confusion for infants 

starting with formula milk from the first weeks of life. Others define complementary feeding as 

anything beside breast milk or formula milk given to the infant or refer to any solids 

introduced to the infant diet (4-6).   
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Some considerations 

Complementary feeding should be introduced when the nutritional need is not covered 

anymore through breast milk. For the majority of healthy full term infants, a sufficient volume 

of breast milk from a well nourished mother should supply the nutrient needs of the infant until 

about 6 months of age (6;7). However, analysis of Reilly et al. questions if the energy 

transfer from mother milk is always sufficient for the infant until the age of 6 months (8). 

Further, micronutrients which can occasionally be deficient before 6 months of age are 

vitamin D, if very little sunlight reaches the infant’s skin or zinc because of the physiological 

decline in the zinc content of human milk or vitamins like A, B12, and riboflavin (6;7).  

In the first months of life, infants should be exclusively breastfed or fed with infant formula 

and do not require liquids like water, tea, juices, sweetened beverages or other energy 

providing liquids (EPL) with possible exception in selected conditions such as diarrhea, very 

high ambient temperatures, high fever or in some special indications occurring in the 

neonatal period (9). 

With the age of 6 months most infants reach a general and neurological stage of 

development (chewing, swallowing, digestion and excretion) that enables them to be fed by 

other foods rather than breast milk (10).  

 

Actual recommendations 

In 2001, the 54th World Health Assembly  recommended the introduction of complementary 

foods around the 6th month of life, instead between the 4th and 6th month, as previously 

recommended (11). After the Expert Consultation in 2001 and the WHO-commissioned 

systematic review by Kramer and Kakuma the global recommendation was modified to six 

months exclusive breastfeeding with the introduction of complementary feeding thereafter 

and continued breastfeeding for the first 2 years (12). The advantages include a lower risk of 

gastrointestinal infection, more rapid maternal weight loss after birth, and delayed return of 

menstrual periods. No reduced risks of other infections or of allergic diseases have been 

demonstrated. No adverse effects on growth have been documented with exclusive 

breastfeeding for 6 months, but a reduced level of iron has been observed in developing-

country settings (12). In Europe the recommendations call mostly for 4 to 6 months exclusive 

breastfeeding followed by a stepwise introduction of the complementary feeding. To avoid 

the risk that a subgroup of infants could not be covered with some micronutrients by an 

exclusive breastfeeding of 6 months, an earlier introduction of complementary foods would 

be beneficial (4). The ESPGHAN considers as desirable goal that infants are exclusively or 

fully breastfed for 6 months and receive complementary feeding not before 17 weeks and not  

later than 26 weeks of life (13). The American Academy of Pediatrics (AAP) suggests the 

introduction of complementary feeding after the age of 4 to 6 months (14). The 
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recommendations in the participating countries of the study agree that complementary 

feeding should not start before the age of 4 months (15). 

 

Should the recommendations for the introduction of complementary feeding differ 

between BF infants and FF infants? 

For breastfed infants the main micronutrients of concern are iron and zinc, compared to 

formula fed infants with some greater nutrient density in their standard cows’ milk formula 

(6;7). For this reason Foote mentions the option that breast fed infants should receive foods 

such as meat or iron fortified foods earlier in the weaning process than formula fed infants, in 

whom cereals would suffice as the initial solid food (6). Dewey mentions the option to 

supplement exclusive breastfed infants for 6 months with iron and zinc (16;17). Further, the 

energy intake and expenditure for formula fed infants has been identified differently in the 

study of Butte (18) and the growth pattern and weight gain is also different during the first 

year and later (19-22). The WHO recommendations for complementary feeding take no 

account of the likely differing nutrient requirements of the exclusively breast fed versus the 

formula or mixed formula and breast fed infants. Alike, the ESPGHAN prefer to have 

unanimous recommendations for all infants (13).  

 

Factors influencing an early introduction of complementary foods 

Mothers' education and their social environment are known as strong factors influencing the 

feeding practices of their infants. Depending on the development stage of the society, these 

factors may favor an earlier or a later introduction of complementary feeding to the infants 

(4). Infants formula fed, the younger age of the mother and her smoking behavior are more 

factors associated with an earlier introduction of complementary feeding(23-25).  

 

Possible consequences of an early or late introduction of complementary foods 

Energy providing liquids 

Feeding infants with EPL may displace breast milk or infant formula intake and thereby, may 

adversely affect nutrient supply (2;26). Beyond that, regular intake of EPL might prime infants 

to their sweet taste with a possible increased risk for later development of dental caries or 

obesity (2;27-29). Further, high and regular intake of fruit juices may exceed the intestine’s 

ability to absorb the carbohydrate and favor risks of malabsorption (26;30). Excess of fruit  

juice consumption was also associated as contributing factor in some children with 

nonorganic failure to thrive and decreased stature (26). 
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Solids 

Different studies have associated very early introduction of complementary foods with an 

increased risk of allergy. The intake of complementary feeding before the age of 4 months 

seems to increase the risk of allergies as well as if introduced after 7 months (14;31-36).  

Further, a late introduction of complementary foods could be disadvantageous, because 

infant growth stops or slows down, the risk of malnutrition and micronutrient deficiency 

increases (10) and it may trigger to unwanted feeding behavior later on (37). Northstone et 

al. found that infants with a late introduction of lumpy solids were associated with increased 

difficulties in feeding in older ages (5).   

Kleinman in his analysis did not find clear associations between the age of introduction of 

complementary foods and cancer, later obesity, hypertension, coronary vascular disease or 

osteoporosis (38).   

 

Study design 

Data were collected as part of the European Childhood Obesity Project, a double-blind, 

randomized controlled trial with one group of breastfed (BF) infants and two groups of 

formula fed (FF) infants randomized to formula with different protein levels as a possible risk 

factor for later obesity. The methodology of the study has been previously reported (39;40). 

In short, eligible participants were apparently healthy, singletons, term infants who were born 

between 1 October 2002 and 30 June 2004 and followed in 11 study centers in five 

European countries (Belgium, Germany, Italy, Poland and Spain). Exclusion criteria were 

mothers with hormonal or metabolic diseases or illicit addiction during pregnancy (40). The 

first medical visit included infant anthropometry measurements as well as collection of 

socioeconomic data, medical histories of parents and infants. During the following months, 

parents and infants were followed at regular intervals in the study centers, as well as by 

mailed questionnaires on feeding behaviors. For dietary data collection a 3-day weighed food 

protocol at the age of 1 to 9 and again 12 completed months was chosen (41). Trained 

dieticians in all study centers entered the data of the food protocols from their centre using a 

special software developed for this study. Complementary foods (3281 food items) 

consumed during the first year of life by the infants in the five countries were classified based 

on their major ingredients and categorized into subgroups. For our analysis solids included 

food items such as beef, cereals or bread, egg, fat, fish, fruit, meat, milk or milk products, 

nuts or seeds, potatoes, poultry, pulses, sausages, soy or soy products, sweets or infant  

sweets and vegetables. Energy providing liquids (EPL) were defined as sugared instant tea, 

fruit juices (100% fruit juice, fruit drinks) and vegetable juices provided as drinks (but not as 

one ingredient of a composed dish), and other sugared beverages (soft drinks, sugared 

water without or with flavors). 
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Mothers were grouped in four categories based on age at birth (I=≤25, II=>25 to 30, III= >30 

to 35 and IV=>35 years) and the maternal educational levels were categorized in 3 groups 

(low =pre-preliminary to lower secondary, middle = upper secondary and post-secondary 

non-tertiary and high = first and second stage of tertiary education).  

For data analysis Stata 9.2, SPSS 16.0 and Excel 2000 were used. Chi square and multiple 

logistic regression analysis were used to adjust differences in the time points of solid or EPL 

introduction at each month by confounders. The study protocol was reviewed and accepted 

by the ethic committees at all study centers.  

 

Discussion  

The data analysis shows that EPL and solids were given to a very high proportion of 

European infants already during the first months of life (15;41) (Figure 1). At the age of four 

months, 13% of BF infants and 43% of FF infants had already received EPL, and 17% of BF 

infants and 37 % of FF infants consumed solids, even though such an early introduction is 

not supported at all by current recommendations (11;13). Also other studies reported a 

discordance between infant feeding recommendations and practice. In the Euro-Growth 

Study, 50%, 67%, and 95% of infants were fed some solid foods at the ages of three, four, 

and five months, respectively (42). Giovannini et al. found around 6% of infants with solid 

introduction before the age of 3 months and 34% at the age of 4 months (43). Also in the 

United Kingdom many infants received complementary food far earlier than suggested 

(6;44). 

There is no nutritional benefit of feeding EPL or fruit juices to infants during the first months 

of life, but there is a possible risk of displacing nutrient intakes from breast milk or infant 

formula as previously proposed (45-47). Our data analyses confirm a lower formula milk 

intake (kcal/d) in FF infants who consumed EPL during the first months of life (41) (Figure 2). 

Furthermore, infants who consumed EPL had a lower solids intake (kcal/d) during the second 

half of the first year (Figure 3). Thus, the provision of EPL can displace the intake of other 

foods and the supply of relevant nutrients with these foods. The use of EPL is also 

associated with early introduction of solids: infants who received EPL had significantly higher 

energy intakes from solids at the ages of 4 and 5 months as compared to infants who did not  

receive EPL. An early introduction of solids, prior to the age of 3 and 4 completed months, 

was associated with an increased risk of eczema, celiac disease, and allergy (35;36;48-50). 

Introduction of complementary feeding is recommended at the same age for both FF and BF 

infants, but FF infants received both EPL and solids earlier than BF infants, which is 

consistent with previous findings (15;44;51-54) (Figure 1). In our study, FF infants were five 

times more likely to receive EPL by the age of four months than BF infants. Higher parental 
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socioeconomic status and educational level, as well as exclusive breastfeeding during the 

first months of life, were associated with later complementary feeding introduction. 

Our study involved five European countries with different cultural traditions and food patterns. 

Even though guidelines for the introduction of complementary foods are similar in these 

countries, there are significant differences in infant feeding practice between the countries, 

both in FF and BF infants (15) (Table 1). During the first year of life, we found the highest 

percentages of BF infants with consumption of EPL in Poland and Spain and of FF infants in 

Poland (41). At the age of four months, we found the highest percentages of BF infants 

(43%) and FF infants (56%) with introduction of solids in Belgium (15). This earlier 

introduction, compared to other countries, is not due to different recommendations in Poland 

or Belgium and remains unexplained.  

The strongest risk factors for early introduction of solids in FF infants at the age of 3 

completed months were country of residence and young maternal age, and at 4 months the 

country of residence, low maternal education and maternal smoking. In BF infants the 

country of residence and lower maternal education level were associated with introduction of 

solids at the age of 4 completed months. These findings were consistent with other studies 

also finding earlier introduction of complementary feeding in children of lower parental 

educational level (55), lower socioeconomic status (24), maternal smoking(23;25) and 

younger maternal age (56). 

While we found no differences in the timing of introducing complementary foods between 

infants randomized to the two types of intervention formulas with different protein and fat 

contents, there were significant differences between countries in the timing of introducing 

complementary foods (Table 1). This observation suggests far stronger effects of regional 

and cultural traditions, as well as social and parental factors on the time of introducing 

complementary foods than of dietary macronutrient composition.  

In conclusion, complementary foods as EPL or solids are provided much earlier to many 

infants, particularly FF infants, than currently recommended. There are marked differences 

between the five European countries of our study in the timing of introducing EPL and solids. 

The provision of EPL is associated with a lower energy intake from infant formula, earlier  

introduction of solids, and less energy intake from solids during the second half of the first 

year of life. There is room for improvement in infant feeding practices, particularly in risk 

groups including infants fed formula and infants of mothers with lower level of education, 

younger age or smoking behavior. 



 Manuskript II 

 

 51

Acknowledgements 

We are extremely grateful to the parents and their infants who participated in this study and 

to the physicians, midwives and nurses for their helpful support in recruiting mothers during 

pregnancy or after giving birth. We want to thank the CHOP team for their effort and 

dedication, the dieticians for the patience to complete the nutritional data and Fabio 

Confalionieri for his support of the NutrCalc software.  

The presented data are part of the PhD thesis in Human Biology submitted by Sonia A 

Schiess to the Medical Faculty, Ludwig-Maximilians-University of Munich, Germany. 

 

Authors’ contributions: 

SSch: enrolment of subjects, acquisition and introduction of data, data analysis and 

interpretation, manuscript writing. VG: data management and data analysis, contribute to 

manuscript writing. SSc: participated in study design and conduct of study, contribute to 

manuscript writing. VL, FM, AS, FV: enrolment of subjects, conduct of study, acquisition and 

introduction of data, contribute to manuscript writing. BK: principal investigator and guarantor 

of the study, contribution to manuscript writing. All authors read and approved the final 

version of the article. 

 

Conflict of interest: 

None of the authors has declared a conflict of interest. 

 

 



 Manuskript II 

 

 52

Reference List 
 

 1.  Fomon SJ. Infant Feeding in the 20th Century: Formula and Beikost. J Nutr 

2001;131:409S-420. 

 2.  Committee on Nutrition. The Use and Misuse of Fruit Juice in Pediatrics. Pediatrics 

2001;107:1210-3. 

 3.  WHO. Complementary feeding of young children in developing countries: A review of 

current scientific knowledge. WHO 1998;WHO/NUT/98.1. 

 4.  Lanigan JA, Bishop JA, Kimber AC, Morgan J. Review: Systemic review concerning the 

age of introduction of complementary foods to the healthy full-term infant. European 

Journal of Clinical Nutrition 2001;55:309-20. 

 5.  Northstone K, Emmett P, Nethersole F. The effect of age of introduction to lumpy solids 

on foods eaten and reported feeding difficulties at 6 and 15 months. Journal of Human 

Nutrition and Dietetics 2001;14:43-54. 

 6.  Foote KD, Marriott LD. Weaning of infants. Arch Dis Child 2003;88:488-92. 

 7.  Dewey KG. Nutrition, growth and complementary feeding of the breastfed infant. In: 

Hale TW, Hartmann P, eds. Human lactation.  Amarillo, TX: Hale Publishing, 2007:415-

23. 

 8.  Reilly JJ, Wells JCK. Duration of exclusive breast-feeding: introduction of 

complementary feeding may be necessary before 6 months of age. British Journal of 

Nutrition 2005;94:869-72. 

 9.  Kersting M. Ernährung des gesunden Säuglings. Monatsschrift Kinderheilkunde 

2001;149:4-10. 

 10.  Monte CMG, Giugliani ERJ. Recommendations for the complementary feeding of the 

breastfed child. J Pediatr (Rio J) 2004;80 (5Suppl):S131-S141. 

 11.  WHO 54th World Health Assembly. Infant and young child nutrition. WHA54.2. 

Ref Type: Report 

 12.  Kramer MS, Kakuma R. Optimal duration of exclusive breastfeeding. Cochrane 

Database Syst Rev 2002;Issue 1. Art.No.: CD003517. 

DOI:10.1002/14651858:CD003517. 

 13.  ESPGHAN Committee of Nutrition: Agostoni C, Decsi T, Fewtrell M et al. 

Complementary feeding: a commentary by the ESPGHAN Committee on Nutrition. J 

Pediatr Gastroenterol Nutr 2008;46:99-110. 

 14.  Greer FR, Sicherer SH, Burks AW, and the Committee on Nutrition and Section on 

Allergy and Immunology. Effects of Early Nutritional Interventions on the Development 

of Atopic Disease in Infants and Children: The Role of Maternal Dietary Restriction, 



 Manuskript II 

 

 53

Breastfeeding, Timing of Introduction of Complementary Foods, and Hydrolyzed 

Formulas. Pediatrics 2008;121:183-91. 

 15.  Schiess S, Grote V, Scaglioni S et al. Introduction of complementary feeding in five 

European countries. J Pediatr Gastroenterol Nutr 2010;50(1):92-8. 

 16.  Dewey KG. What is the optimal age for introduction of complementary foods ? Nestle 

Nutr Workshop Ser Pediatr Program 2006;58:161-75. 

 17.  PAHO and WHO. Guiding principles for feeding non-breastfed children 6-24 months of 

age. WHO. WHO , 1-42.  Ref Type: Report. 

 18.  Butte NF, Wong WW, Ferlic L, Smith EO, Klein PD, Garza C. Energy expenditure and 

deposition of breast-fed and formula-fed infants during early infancy [published erratum 

appeared in Pediatr Res 1991 May;29(5):454]. Pediatr Res 1990;28:631-40. 

 19.  Heinig MJ, Nommsen LA, Peerson JM, Lonnerdal B, Dewey KG. Energy and protein 

intakes of breast-fed and formula-fed infants during the first year of life and their 

association with growth velocity: the DARLING Study. Am J Clin Nutr 1993;58:152-61. 

 20.  Dewey KG. Nutrition, growth, and complementary feeding of the breastfed infant. 

Pediatr Clin North Am 2001;48 (1):87-104. 

 21.  Hediger ML, Overpeck MD, Ruan WJ, Troendle JF. Early infant feeding and growth 

status of US-born infants and children aged 4-71 mo: analyses from the third National 

Health and Nutrition Examination Survey, 1988-1994. Am J Clin Nutr 2000;72:159-67. 

 22.  Butte NF, Wong WW, Hopkinson JM, Smith EO, Ellis KJ. Infant Feeding Mode Affects 

Early Growth and Body Composition. Pediatrics 2000;106:1355-66. 

 23.  Ford RP, Schluter PJ, Mitchell EA. Factors associated with the age of introduction of 

solids into the diet of new Zealand infants. New Zealand Cot Death Study Group. J 

Paediatr Child Health 1995;31(5):469-72. 

 24.  Alder EM, Williams FL, Anderson AS, Forsyth S, Florey C, van der Velde P. What 

influence the timing of the introduction of solid food to infants ? British Journal of 

Nutrition 2004;92(3):527-31. 

 25.  Ratner PA, Johnson JL, Bottorff JL. Smoking Relapse and Early Weaning Among 

Postpartum Women: Is There an Association? Birth 1999;26:76-82. 

 26.  Dennison BA. Fruit juice consumption by infants and children: a review. J Am Coll Nutr 

1996;15(5):4S-11S. 

 27.  Ludwig DS, Peterson KE, Gortmaker SL. Relation between consumption of sugar-

sweetened drinks and childhood obesity: a prospective, observational analysis. The 

Lancet 2001;357:505-8. 

28.  Malik VS, Schulze MB, Hu FB. Intake of sugar-sweetened beverages and weight gain: 

a systematic review. Am J Clin Nutr 2006;84:274-88. 



 Manuskript II 

 

 54

 29.  Vartanian LR, Schwartz MB, Brownell KD. Effects of soft drink consumption on nutrition 

and health: a systematic review and meta-analysis. Am J Public Health 2007;97(4):667-

75. 

 30.  Smith MM, Davis M, Chasalow FI, Lifshitz F. Carbohydrate Absorption From Fruit Juice 

in Young Children. Pediatrics 1995;95:340-4. 

 31.  Wilson AC, Forsyth JS, Greene SA, Irvine L, Hau C, Howie PW. Relation of infant diet 

to childhood health: seven year follow up of cohort of children in Dundee infant feeding 

study. BMJ 1998;316:21-5. 

 32.  Oddy WH, Holt PG, Sly PD et al. Association between breast feeding and asthma in 6 

year old children: findings of a prospective birth cohort study. BMJ 1999;319:815-9. 

 33.  Zutavern A, Brockow I, Schaaf B et al. Timing of Solid Food Introduction in Relation to 

Atopic Dermatitis and Atopic Sensitization: Results From a Prospective Birth Cohort 

Study. Pediatrics 2006;117:401-11. 

 34.  Zutavern A, Brockow I, Schaaf B et al. Timing of solid food introduction in relation to 

eczema, asthma, allergic rhinitis, and food and inhalant sensitization at the age of 6 

years: results from the prospective birth cohort study LISA. Pediatrics 2008;121:e44-

e52. 

 35.  Ziegler A-G, Schmid S, Huber D, Hummel M, Bonifacio E. Early Infant Feeding and 

Risk of Developing Type 1 Diabetes-Associated Autoantibodies. JAMA 2003;290:1721-

8. 

 36.  Norris JM, Barriga K, Klingensmith G et al. Timing of Initial Cereal Exposure in Infancy 

and Risk of Islet Autoimmunity. JAMA 2003;290:1713-20. 

 37.  Paine P, Spergiorin C. Prolonged breast feeding related to later solid food acceptance. 

Child: Care, Health and Development 1983;9:321-6. 

 38.  Kleinmann RE. Complementary feeding and later health. Pediatrics 

2000;106(5):1287S. 

 39.  Koletzko B, von Kries R, Monasterolo RC et al. Can infant feeding choices modulate 

later obesity risk? Am J Clin Nutr 2009;89(5):S1502-S1508. 

 40.  Koletzko B, von Kries R, Monasterolo RC et al. Lower protein in infant formula is 

associated with lower weight up to age 2 y: a randomized clinical trial. Am J Clin Nutr 

2009;89:1-10. 

 41.  Schiess SA, Grote V, Scaglioni S et al. Intake of energy providing liquids during the first 

year of life in five European countries. Clinical Nutrition 2010;in press. 

 42.  Freeman V, Van´t Hof M, Haschke F. Patterns of milk and food intake in infants from 

birth to age 36 months: the Euro-Growth Study. J Pediatr Gastroenterol Nutr 2000;31 

Suppl 1:S76-S85. 



 Manuskript II 

 

 55

 43.  Giovannini M, Riva E, Banderali G et al. Feeding practices of infants through the first 

year of life in Italy. Acta Paediatr 2004;93:492-7. 

 44.  Wright CM, Parkinson KN, Drewett RF. Why are babies weaned early? Data from a 

prospective population based cohort study. Arch Dis Child 2004;89:813-6. 

 45.  Marshall TLS, Broffitt B, Eichenberger-Gilmore J, Stumbo J. Beverage consumption 

and infant nutrition - Benefits of milk vs. juice. Nutrition Research Newsletter 2003. 

 46.  Saalfield S, Jackson-Allen P. Biopsychosocial consequences of sweetened drink 

consumption in children 0-6 years of age. Pediatric Nursing 2006;32(5):460-71. 

 47.  Gibson SA. Non-milk extrinsic sugars in the diets of pre-school children: association 

with intakes of micronutrients, energy, fat and NSP. British Journal of Nutrition 

1997;78:367-78. 

 48.  Fergusson DM, Horwood LJ, Shannon FT. Early Solid Feeding and Recurrent 

Childhood Eczema: A 10-Year Longitudinal Study. Pediatrics 1990;86:541-6. 

 49.  Morgan J, Williams P, Norris F, Williams C, Larkin M, Hampton S. Eczema and early 

solid feeding in preterm infants. Arch Dis Child 2004;89:309-14. 

 50.  Norris JM, Barriga K, Hoffenberg EJ et al. Risk of Celiac Disease Autoimmunity and 

Timing of Gluten Introduction in the Diet of Infants at Increased Risk of Disease. JAMA 

2005;293:2343-51. 

 51.  Parada C, Carvalhaes MABL.Jamas MT. Complementary feeding practices to children 

during their first year of life. Rev Latino Am Enfermagem 2007;15(2):282-9. 

 52.  Emmett, P., North, K., Noble, S., and ALSPAC Study Team. Types of drinks consumed 

by infants at 4 and 8 months of age: a descriptive study. Public Health Nutrition 3(2), 

211-217. 

 53.  van den Boom.S.A.M., Kimber AC, Morgan JB. Weaning practices in children up to 19 

months of age in Madrid. Acta Paediatr 1995;84:853-8. 

 54.  Lande.B., Andersen.L.F., Baerug A et al. Infant feeding practices and associated 

factors in the first six months of life: The Norwegian Infant Nutrition Survey. Acta 

Paediatr 2003;92:152-61. 

 55.  Hendricks K, Briefel R, Novak T, Ziegler P. Maternal and Child Characteristics 

Associated with Infant and Toddler Feeding Practices. Journal of the American Dietetic 

Association 2006;106:135-48. 

 56.  Savage SA, Reilly JJ, Edwards CA, Durnin JVGA. Weaning practice in the Glasgow 

longitudinal infant growth study. Arch Dis Child 1998;79:153-6. 



 

 56

Figure 1: Percentages of breast fed infants and formula fed infants with intake of energy providing liquids (EPL) and solids  

                 during the first year of life 
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Figure 2: The median energy intake (kcal/d) from formula milk in formula fed infants with and 

without consumption of energy providing liquid (EPL), at the ages of 1 to 9 and 12 completed 

months 
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          Kruskall-Wallis: 2nd to 5th month p<0.05 

 

 

 

 

 

 

 



 

 58

Figure 3: The median energy intake (kcal/d) from solids in formula fed infants with and without 

consumption of  energy providing  liquid (EPL), at the ages of 1 to 9 and 12 completed months 
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          Kruskall-Wallis: 4th to 5th month p<0.01; 7th to 9th and 12th month p<0.001 
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Table 1: Percentages of breast fed infants and formula fed infants with energy providing 

liquids and solid introduction, divided by country at the ages 1 to 7 completed months  

 
 
 

EPL Age (completed months 

BF infants 1 2
1
 3

1
 4

1
 5

1
 6

1
 7

1
 

Germany 4 4 2 3 12 25 38 

Belgium 0 3 4 14 24 31 40 

Italy 8 15 14 9 18 28 34 

Poland 14 16 21 18 34 52 73 

Spain 10 3 7 26 45 53 63 

FF infants 1
2
 2

2
 3

2
 4

2
 5

2
 6

2
 7

2
 

Germany 34 37 35 44 47 60 61 

Belgium 1 3 4 12 26 38 46 

Italy 25 28 27 33 33 37 38 

Poland 88 79 81 87 93 94 94 

Spain 27 25 22 35 48 56 61 

        

Solids   

BF infants 1 2 3 4
2
 5

2
 6

2
 7 

Germany 0 1 0 5 25 69 93 

Belgium 0 0 0 43 85 96 100 

Italy 0 1 1 15 59 93 99 

Poland 0 0 0 7 36 84 98 

Spain 3 0 1 26 70 89 98 

FF infants 1
1
 2

1
 3

1
 4

1
 5

1
 6

1
 7

1
 

Germany 0 4 5 31 68 91 97 

Belgium 5 10 16 56 75 94 100 

Italy 0 1 2 31 81 98 100 

Poland 3 3 3 39 94 97 100 

Spain 1 2 8 38 80 97 100 

 
(1) Chi square p<0.01, Chi square p<0.001 
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Zusammenfassung 

Im EU Childhood Obesity Projekt (http://www.metabolic-programming.org), einer doppelt 

blind randomisierten Interventionsstudie mit über 1000 gesunden, reifgeborenen Säuglingen 

aus fünf europäischen Ländern (Belgien, Deutschland, Italien, Polen und Spanien), wird der 

Zusammenhang zwischen der Eiweißzufuhr im Säuglingsalter und der Entwicklung von 

Wachstum und Gewicht bei Kindern nach der Geburt bis zum Alter von 8.5 Jahren 

untersucht. Das Studienkollektiv besteht aus einer Kontrollgruppe gestillter Säuglinge 

(n=588) und zwei randomisierten Interventionsgruppen nicht gestillter Säuglinge (n=1090), 

die bis zur achten Lebenswoche auf eine der Studien-Säuglingsanfangsnahrungen mit 

unterschiedlichem Eiweißgehalt umgestellten wurden.  

Innerhalb des EU Childhood Obestiy Projektes wurde der Frage nachgegangen, ob der 

unterschiedliche Eiweißgehalt in den Säuglingsanfangsnahrungen Einfluss auf den zeitlichen 

Beginn der Beikosteinführung hat. 

Anhand von monatlichen 3-Tage Wiegeprotokolle wurde der Zeitpunkt der Beikosteinführung 

bei gestillten Säuglingen im Vergleich zu nicht gestillten Säuglingen ermittelt. So auch der 

Zeitpunkt der Einführung von energiehaltigen Getränken und potentiell allergenen 

Nahrungsmitteln.  

Die Resultate zeigen, dass gestillte und nicht gestillte Säuglinge in einem hohen Prozentsatz 

Beikost einschließlich potentiell allergenen Nahrungsmittel wie auch energiehaltige Getränke 

vor dem empfohlenem Alter von vier Monaten erhielten. Trotz gleicher Empfehlungen, 

bekamen nicht gestillte Säuglinge zu einem signifikant früheren Zeitpunkt und zu signifikant 

höheren Anteilen feste Beikost, energiehaltige Getränke wie auch potentiell allergene 

Nahrungsmittel im Vergleich zu gestillten Säuglingen. Im Alter von vier Monaten verzehrten 

17% der gestillten Säuglinge feste Beikost und 13% energiehaltige Getränke. Im gleichem 

Alter bekamen 37% der Säuglinge mit Säuglingsanfangsnahrung feste Beikost und 43% 

energiehaltige Getränke. Die Zufuhr von energiehaltigen Getränken wirkte sich signifikant auf 

eine geringere Aufnahme von Säuglingsanfangsnahrung im Alter von zwei, drei, vier und fünf 

Monaten (p<0.05), sowie auch eine signifikant geringere Beikostzufuhr im Alter von sieben, 

acht, neun und zwölf Monaten aus (p<0.05). Im Alter von 4 Monaten verzehrten 6% der 

gestillten und 13% der nicht gestillten Säuglinge potentiell allergene Nahrungsmittel. Mütter 

mit Allergien verabreichten ihren Säuglingen in einem früheren Alter potentiell allergene 

Nahrungsmittel als Mütter ohne Allergien. Weiterhin fanden sich trotz ähnlicher 

Empfehlungen signifikante Unterschiede zwischen den Ländern im Bezug auf die zeitliche 

Einführung von Beikost, ob als feste Nahrungsmittel oder als energiehaltige Getränke, bei  

den gestillten sowie nicht gestillten Säuglingen. Die unterschiedliche 

Nährstoffzusammensetzung der Studien-Säuglingsanfangsnahrung hatte keinen Einfluss auf 

das Alter der Beikosteinführung. Der Ausbildungsgrad der Mutter, das Alter der Mutter wie 



 Zusammenfassung (deutsch) 

 

 61

auch ihre Rauchgewohnheiten hatten einen signifikanten Einfluss auf den Zeitpunkt der 

Beikosteinführung. Eine gute Information und Aufklärung an die Eltern, speziell von 

Säuglingen, die Säuglingsanfangsnahrung erhalten, über die zeitlich korrekte Einführung der 

Beikost, in fester und flüssiger Form wäre sehr wünschenswert. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 Zusammenfassung (englisch) 

 

 62

Summary 

The European Childhood Obesity Project (http://www.metabolic-programming.org), a double 

blind randomized intervention trial with over 1000 healthy, term infants from five European 

countries (Belgium, Germany, Italy, Poland and Spain) will analyse the relation of the infant 

protein supply and the growth and weight development after birth up to the age of 8.5 years.  

The study population included one reference group of infants fully breastfed for at least three 

months (n=588) and two groups of formula fed infants (n=1090) randomized to the higher or 

lower protein formula, latest at the age of eight weeks.  

As part of the prospective EU Childhood Obesity Project we aimed at analyzing if the 

different protein content of the formula milk had some influence of the time point of 

introduction of complementary feeding. With the dietary data collected by the three-day-

weighed food records the time point of introduction of complementary feeding of breast fed 

(BF) and formula fed (FF) infants were analysed as well as for the time point of introduction 

of energy providing liquids and potential allergenic foods.  

The results showed a high percentage of breast fed and formula fed infants with intake of 

solids, energy providing liquids and potential allergenic foods before the recommended age 

of four completed months of life. Despite similar recommendations, there was a significant 

earlier introduction and a significant higher percentage of formula fed infants consuming 

solids, energy providing liquids and potential allergenic foods compared to breast fed infants. 

At the age of four completed months, already 37% of FF infants and 17% of BF infants 

consumed solids and 43% of FF infants and 13% of BF infants consumed energy providing 

liquids. Formula fed infants with energy providing liquid intake had a significant lower intake 

of formula milk at the age of two to five months (p<0.05) and solid intake at the age of seven 

to nine and twelve months (p<0.05). Some 6% of BF infants and 13% of FF infants 

consumed some potential allergenic food at the age of four completed months. Mothers with 

history of allergy introduced earlier potential allergenic foods to their infants than mothers 

without history of allergy. 

Although there are similar national recommendations, we found significant differences in the 

time point of introduction of solids and energy providing liquid between the countries in 

breast fed and formula fed infants. There was no association between the protein contents of 

study formula and the time point of introduction of complementary feeding. The educational 

level of the mother, the maternal age and her smoking habits were significantly related to the 

time point of introduction of complementary feeding. Improved information and education to 

the parents, especially in formula fed infants, on the correct timing for the introduction of 

complementary foods, as solids and as beverage would be desirable. 
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