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ABSTRACT 

Background 
Breastfeeding (BF) is protective against overweight and is associated with dietary 
behaviour. The aims of our study were to assess the relationship between exclusive BF 
duration and BMI, waist circumference (WC) and waist-hip ratio (WHR) at adulthood, 
and to study whether dietary behaviour could explain the relationship between BF 
duration and the proxies of fat mass. 

Methods  
In 2004-2005, 822 subjects from the Terneuzen Birth Cohort (n=2,604), aged 18-28 
years, filled in postal questionnaires including sociodemographic factors and aspects of 
dietary behavior; 762 subjects also underwent anthropometric measurements of weight, 
height, and waist and hip circumference. The relationship between exclusive BF 
duration and dietary outcomes was investigated by logistic regression analysis. The 
relationships of BF duration with the anthropometric measures were investigated by 
linear regression analyses. All results were corrected for age, gender and possible 
confounders. Finally, regression analyses were performed to investigate if diet factors 
had a mediating effect on the relationship between BF duration and fat mass. 

Results 
A significant inverse dose-response relationship of BF duration was found for BMI (β 
-0.13, SE 0.06), WC (β -0.39, SE 0.18) and WHR (β -0.003, SE 0.001), after correction 
for age, gender and confounders. The odds ratio (OR) of exclusive BF duration in 
months for a breakfast frequency of at least 5 times a week was 1.16 (95%CI 1.06-
1.27), and for snack consumption of less than twice a week was 1.15 (95%CI 1.06-
1.25). Both ORs were corrected for age, gender and confounders. For other dietary 
outcomes, the results point in the same direction, i.e. a positive relationship with BF 
duration, but these were not statistically significant. A mediating effect of the diet 
factors on the association between BF and anthropometric outcomes was not shown. 

Conclusions 
Exclusive BF duration had a significant inverse dose-response relationship with BMI, 
WC and WHR at young adulthood. BF duration was positively related to a healthier 
diet at adulthood, but this did not explain the protective effect of BF against body fat. 
Our results underline the recommendation of the WHO to exclusively breastfeed for 6 
months or longer. 
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BACKGROUND 

Children with overweight or a relatively rapid weight gain during growth tend to 
become overweight adults1,2 with an associated high risk of cardiovascular diseases, 
type 2 diabetes and cancer.3,4 Exclusive breastfeeding (BF) for at least 4 months not 
only protects the infant against adverse health outcomes, such as eczema6 and asthma,7 
but also against overweight and obesity.8,9 Several studies have also shown a dose-
response relationship between BF and overweight at later ages,9-12 of which two studies 
assessed this relationship up until adulthood.10,12 In these studies overweight was 
defined on the basis of body mass index (BMI) or weight by height. It is not clear how 
BF is related to waist circumference (WC) and waist-hip ratio (WHR). These are both 
proxies of visceral fat, which is considered to be extremely harmful to health.12 
 
Dietary behaviour, which is often developed at a young age, is an important predictor 
of overweight.13 Therefore, generally more and more attention is being paid to 
promoting the development of healthy dietary habits from birth onwards. Breast milk 
comprises flavors that reflect foods consumed by the mother, and therefore breastfed 
infants are more accepting than formula-fed infants of new solid foods when they are 
offered in a later phase of life.14 BF and parental consumption of fruit and 
vegetables.15-18 are both correlated to children's consumption of fruit and vegetables. 
Two studies have showed that BF is associated with a variety of diet factors at the ages 
of 12 months and 7 years.16,19 At both ages breastfed children consumed fruit and 
vegetables more frequently than non-breastfed children. These studies did not assess 
the relationship of BF with other dietary habits such as eating breakfast or having a 
regular eating pattern. Moreover, it is not known whether the relationship between BF 
and consumption of healthy food products still exists at young adulthood, or whether 
this relationship partly explains the relationship between BF duration and accumulation 
of fat mass. 
 
The aims of our study were 1.) to assess the relationship between exclusive BF 
duration and anthropometric measures approximating body fat or visceral fat, i.e. BMI, 
WC and WHR, and dietary behaviour at young adulthood, and 2.) to determine to what 
extent dietary behaviour explains the relationship of BF duration with body and/or 
visceral fat mass. 
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METHODS 

Study population and study design 
We analyzed data from the Terneuzen Birth Cohort (n=2,604). A more detailed 
description of the study population and study design has been given previously.2,20. In 
2004-2005, 822 subjects with an age range of 18-28 years (31.6 %) participated in a 
follow-up study at young adulthood: they completed questionnaires and 762 subjects of 
them also participated in anthropometric measurements. The questionnaires included 
data on sociodemographic characteristics and dietary behaviour. These adults’ mothers 
also completed a questionnaire. After excluding children with missing data for BF 
(n=12), the data for 810 young adults were used for statistical analyses. These subjects 
were representative of the original cohort regarding birth weight and parity of the 
mother (p>0.05). However, significant differences with the original cohort existed for 
gender (42% males vs. 55% in the original cohort), the duration of exclusive BF (mean 
duration 53 days vs. 45 days in the original cohort), and the age of the mothers (mean 
26.9 vs. 26.6 years in the original cohort). The study protocol was approved by the 
Medical Ethics Committee of the VU University Medical Centre Amsterdam, and 
written informed consent was obtained from all the participants. 

Physical examinations 
Physical examinations were performed by two assistants who received standardized 
training at the Municipal Health Services in Terneuzen, the Netherlands. Weight was 
measured, with the subject in underwear, to the nearest 0.1 kg on an electronic self-
zeroing scale. Standing height was measured to the nearest 0.1 cm with the aid of a 
stadiometer. WC was measured mid-way between the lower side of the lowest rib and 
the upper side of the pelvis, on bare skin, after a normal expiration, and with muscles 
relaxed. 

Independent variables: BF duration and confounders 
Data about BF were prospectively collected from birth until the age of 6 months during 
the visits by the mothers and their babies to the Child Health Care clinics of the 
Municipal Health Services in Terneuzen. These visits took place at 1, 2, 4, 8, 10, 14 
weeks and 5 and 6 months of age. At each visit it was recorded if the baby received 
exclusive BF, a combination of BF and formula milk, or only formula milk. Also the 
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date of the introduction of formula milk and the last day of BF were recorded. The 
duration of BF was defined as the duration of exclusive BF, and was categorized as 
0-15, 16-45, 46-74, 75-104, 105-134, 135-164 and ≥ 165 days. This corresponds to 0, 
1, 2, 3, 4, 5 and 6 months respectively (rounded to integer figures), which makes it 
possible to use these categories as a quantitative variable in regression analyses. Parity, 
birth weight, and the BMI of the subject and the educational level of the mother were 
studied as possible confounders because they are known to be related, as well as BF 
duration, to body fat mass in later life.21,22 During the first visit to the Child Health 
Care clinics the birth weight of the subject and the age and parity of the mother were 
recorded. Data on the BMI and educational level of the mother were obtained from the 
mothers by questionnaires. Educational level was categorized as low, medium or high, 
which was categorized on the basis of the highest level of the education completed by 
the mother ('low' is primary school and/or secondary school; 'medium' is vocational 
education and 'high' is higher vocational education and/or university). 

Outcome variables 
The BMI (in kg/m2), WC (in cm) and WHR were analyzed as continuous outcome 
variables. Characteristics of the dietary behaviour were obtained by postal 
questionnaires, composed on the basis of validated questionnaires.23,24 They concern 
the frequency of eating breakfast and meals, the consumption of fruit, vegetables, oil-
fried snacks such as French fries and croquettes, energy-rich snacks, and the drinking 
of sweet beverages and alcohol. Sweet beverages are defined as soda or fruit juice, 
because both contain a lot of sugars.25 Energy-rich snacks are defined as the 
consumption of French fries, cakes or candy bars, all containing at least 200 
kilocalories per 100 grams: they are among the foods with the highest percentage of 
saturated fats.25 The characteristics of the dietary behaviour were dichotomized in 
healthy and non-healthy outcomes, according to the criteria of the Dutch Nutrition 
Center (Table 1).  

Statistical analyses 
Mean and frequency differences in the characteristics of the young adults by gender 
were examined using t-tests and χ2tests. Logistic regression analysis was applied to 
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Table 1. Dichotomization of outcome variables of dietary behaviour at young adulthood*. 

 
Outcome variable 

 
Unhealthy outcome  

 
Healthy outcome 

Breakfast frequency 
Meal frequency 
Consumption of fruit 
Consumption of vegetables 
Consumption of fruit or vegetables 
Consumption of fried snacks 
Consumption of other energy-rich snacks 
Consumption of types of snacks 
Consumption of sweet beverages 
Alcohol consumption 

<5 times/week 
<3 times/day 
<7 days/ week 
<7 days/week 
<7 days/week 
> 1 time/ week  
every day 
every day 
every day 
>2 glasses/day  

≥5 times/week 
3 times/day 
7 days/week 
7 days/week 
7 days/week 
≤1 time a week 
not every day 
not every day 
not every day 
≤2 glasses/day  

* based on the criteria of the Dutch Nutrition Center 
(http://www.voedingscentrum.nl/nl/eten-gezondheid) 
 
 

study the relationship between the duration of exclusive BF and several aspects of the 
dietary behaviour. We used linear regression to predict BMI, WC and WHR at 
adulthood from BF duration at infancy. Analyses were adjusted for gender and age by 
including them in the regression model. A variable is considered to be a confounder if 
by adding the variable the regression coefficient of the independent variable changes 
by more than 10%. As the studied population was not representative of the original 
population for gender, for the mother’s age at the birth or for BF duration, the 
interaction of these variables with the other independent variables have been studied as 
well. Statistically significant interaction terms (if p<0.05) were retained in the final 
model. In addition, we examined whether adding the quadratic term of the BF duration 
significantly improved the description of the relationship of BF duration with the 
outcome variables at a level of p=0.05. If significant, this means that the protective 
effect of BF duration gradually increases (a positive sign of the regression coefficient) 
or gradually decreases (a negative sign of the regression coefficient). Finally, the 
aspects of the diet that were found to have a statistically significant relationship with 
BF were added to the model that explained BMI, WC and WHR, to assess if these 
aspects mediated the relationship between BF and body fat or visceral fat, according to  



Longer exclusive breastfeeding duration is associated with leaner body mass and a healthier diet in young adulthood 

123 

Table 2.  Demographic background variables, BF duration and dietary factors by gender 
(n=810) 

 Males (n=340) Females (n=470) 
Baseline characteristics N Mean (SD) N Mean (SD) 
Age* 340 23.2 (2.9) 470  23.1 (2.9) 
Birth weight** 340 3520.6 (501.6) 470 3360.9 (501.6) 
Age of mother at birth* 340 27.2 (4.2) 470 26.7 (4.1) 
BMI of mother* 306 25.1 (4.0) 426 25.3 (4.0) 
BMI at adulthood* 307 23.0 (3.3) 430  23.5 (3.8) 
WC at adulthood** 307 84.3 (9.6) 430 79.1 (10.1) 
WHR at adulthood** 307 0.86 (0.08) 430 0.79 (0.06) 
 N % N % 
Educational level of the mother* 
 Low 
 Medium 
 High 

289  
46.4 
37.7 
15.9 

405  
53.1 
30.9 
16.0 

Firstborn* 340 43.2 470 38.3 
Exclusive BF duration in days 
(months, in rounded figures)* 
 0-14 (0) 
 15-44 (1) 
 45-74 (2) 
 75-104 (3) 
 105-134 (4) 
 135-164 (5) 
 ≥ 165 (6) 

340  
 
48.5 
13.2 
10.0 
3.8 
4.7 
3.2 
16.5 

470  
 
47.9 
16.0 
8.9 
5.1 
3.4 
3.0 
15.7 

Dietary factors at adulthood N % N % 
Having breakfast ≥ 5 times a week** 337 73.0 468 85.3 
Having meals 3 times a day** 335 44.2 464 56.9 
Consumption of fruit 7 days a week** 334 26.9 469 36.7 
Consumption of vegetables 7 days a week* 336 52.7 468 58.8 
Consumption of sweet beverages, not every day** 332 74.1 464 59.9 
Consumption of snacks such as French fries and 
croquettes less than once a week** 

340 63.8 470 84.7 

Other energy-rich snacks, such as candy bars, 
cake and French fries, not every day** 

335 16.7 468 8.5 

Alcohol ≤ 2 consumptions a day** 310 42.6 394 59.4 

Differences between males and females by t-tests and χ2-tests: *non-significant,**p<0.05 
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the causal steps approach of Baron and Kenny.26 All the statistical analyses were 
performed with the help of SPSS 15.0. 

RESULTS 

In Table 2 characteristics of the population are shown by gender. The mean age of the 
young adults was 23.1 years (SD 2.9). WC and WHR at adulthood were significantly 
different for males and females. Dietary behaviour at adulthood also differed 
significantly for males and females. For most outcomes females show a healthier 
dietary pattern, except for the consumption of sweet beverages and the consumption of 
‘other energy-rich snacks’, such as candy bars, cake and French fries. 
 
In Table 3 the relationship between BF duration in months and dietary outcomes at 
young adulthood are shown. A significant dose-response relationship for exclusive BF 
was found with breakfast frequency and the consumption of snacks such as French 
fries and croquettes, also after correction for age, gender and possible confounders, 
with an OR of respectively 1.16 (95% CI 1.06-1.27), and 1.20 (95% CI 1.12-1.30). In 
none of the investigated relationships did gender or age appear to be effect modifiers. 
Adding the quadratic function of the BF duration did not improve the models (p>0.05). 
In Table 4 the relationship between the BF duration in months and BMI, WC and 
WHR are shown. In addition, the effects of adding the variables breakfast frequency 
and snack consumption on the regression coefficients of the BF duration are shown. As 
breakfast frequency and snack consumption had no significant relationship with BMI, 
WC and WHR (p>0.05), and adding these variables did not significantly influence the 
explained variance, no mediation could be shown for breakfast frequency or snack 
consumption. As these variables did not fulfill the third condition to be defined as 
mediator,26 the fourth step of the causal steps approach was not performed.  
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Table 3. Odds ratios (OR) of exclusive BF duration (in months) for favorable dietary  outcomes at young adulthood (n=810) 

Favorable dietary outcomes at young 
adulthood for: 

Crude OR 95%CI Adjusted OR 
for age and 
gender 

95%CI Adjusted OR for 
confounders 

95%CI 

Having breakfast 1.16 1.06-1.26 1.16 1.06-1.27 1.16  -- 1.06-1.27 
Having 21 meals a week 1.03 0.96-1.09 1.01 0.95-1.08 1.03A 0.96-1.11 
Consumption of fruit 1.05 0.98-1.12 1.05 0.98-1.13 1.02B 0.95-1.10 
Consumption of vegetables 1.08 1.02-1.15 1.07 1.00-1.14 1.05A 0.98-1.13 
Consumption of sweet beverages 1.00 0.93-1.06 1.02 0.96-1.10 0.99B 0.91-1.06 
Consumption of snacks such as French 
fries and croquettes 

1.12 1.05-1.19 1.20 1.12-1.30 1.15A 1.06-1.25 

Energy-rich snacks, such as candy bars 
and cake 

1.02 0.93-1.12 1.06 0.96-1.17 1.01B 0.90 - 1.13 

Consumption of alcohol 1.02 0.96-1.09 1.05 0.98-1.14 1.07A 0.99-1.15 

Significant relationships (p<0.05) are printed in bold 
Effect modification by gender, BF duration and age of the mother were not significant in any of the investigated relationships 
--  no additional confounders found, Aadjusted for educational level mother, Badjusted for BMI mother and educational level of mother 
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Table 4. Relationship between exclusive BF duration (in months) and a. BMI, b. WC, c. WHR at young adulthood in linear 
regression analyses (n=710) 

  BMI   WC   WHR   

Model n β (SE) P Adj. R2 β (SE) P Adj. R2 β (SE) P Adj. R2 

1. Univariate 710 -0.19 (0.01) <0.001 0.01 -0.59 (0.17) 0.001 0.02 -0.004 (0.001) 0.006 0.01 
2. Model 1 adjusted for 

gender and age 
710 -0.19 (0.06) 0.002 0.02 -0.58 (0.17) <0.001 0.07 -0.003 (0.001) 0.003 0.17 

3. Model 2 adjusted for 
confounders* 

605 -0.13 (0.06) 0.042 0.08 -0.39 (0.18) <0.001 0.12 -0.003 (0.001) <0.001 0.18 

4. Model 3 and adjustment for 
breakfast 

601 -0.14 (0.06) 0.033 0.08** -0.42 (0.18) 0.020 0.12** -0.003 (0.001) 0.043 0.18** 

5. Model 3 and adjustment for 
snack consumption 

605 -0.13 (0.06) 0.044 0.08** -0.38 (0.18) 0.031 0.13** -0.002 (0.001)  0.050 0.18** 

6. Model 3 and  adjustment 
for breakfast and snack 
consumption 

601 -0.14 (0.06) 0.034 0.08** -0.41 (0.18) 0.021 0.13** -0.002 (0.001) 0.054 0.18** 

* The models were adjusted for birth weight, BMI of the mother and educational level of the mother; interactions had no significant 
relationship with the outcomes. 

** No significant changes in explained variance in comparison to model 3, so no effect modification was shown.  
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DISCUSSION 

Our results show a negative dose-response relationship for the exclusive BF duration 
with all three outcomes, BMI, WC and WHR. This consistently confirms the 
hypothesis that the duration of exclusive BF is protective against fat mass in later life. 
For every month of exclusive BF the BMI, WC and WHR decreased by respectively 
0.14 kg/m2, 0.42 cm and 0.003. This implies that for young adults who have been 
breastfed for 6 months or longer, the BMI, WC and WHR are on average respectively 
0.84 kg/m2, 2.52 cm and 0.018 lower than for those who have not been breastfed at all. 
Our findings confirm the results of several studies that assessed the effect of BF on 
BMI at a later age [9,10, 27-31]. The protective effect of BF against overweight may be 
small, but it is remarkable that the relationship with BF still exists at adulthood, and 
even protects against visceral obesity. Moreover, at a population level even small 
effects of BF on fat mass or visceral fat mass may still be relevant for the prevalences 
of comorbidity of overweight or obesity. We have also shown that the duration of 
exclusive BF has a dose-response relationship with breakfast frequency and snack 
consumption at adulthood. Although the relationships between BF duration and the 
other dietary factors were not statistically significant, all results point to a positive 
relationship between BF duration and healthy dietary outcomes. However, we could 
not show that breakfast frequency or snack consumption mediated the relationship 
between BF duration and fat mass. Remarkably, a significant difference has been found 
for males and females for several dietary factors. This possibly refers to gender peer 
effects, which has also been found by others.32 
 
Only a few studies have been carried out on the relationship between BF and dietary 
behaviour at later ages or on the mediating effects of dietary behaviour on the 
relationships of BF with anthropometric variables.15,19,33-35 As far as we know, only one 
other cohort study reported on the relationship between BF and dietary behaviour for 
young adults.35 In this cohort study, no relationship was shown between BF duration 
and dietary behaviour at 18 years of age and no mediating effect of dietary behaviour 
was shown on the relationship between BF duration and measures of overweight. 
Notwithstanding the high number of included subjects in this cohort, the effects of BF 
might have been masked by the frequent early introduction of teas, herbal drinks and 
fruit juices, impeding the study into the effects of exclusive BF.35 
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Although most relationships between BF duration and healthy dietary outcomes at 
adulthood in our study were not statistically significant, they all point to a positive 
relationship between BF duration and healthy dietary outcomes. This is in line with 
studies that revealed relationships between BF and several healthy dietary outcomes at 
later ages: it has been shown that BF is positively related to fruit and vegetable intake 
at 2-6 years and at 8 years,15,16 to fruit intake by 6-14 year olds,34 and negatively related 
to the intake of sweetened drinks and added sugars at 12 months of age,19 and intake of 
white bread, carbonated soft drinks, chocolate bars and fried snacks at 8 years of age.16 
As we studied the relationships until adulthood, it might be that other exposures during 
later phases in life masked these associations. There are several explanations for the 
relationships between BF (duration) and healthy dietary outcomes. They might be due 
to a confounding effect of a higher health consciousness in mothers that breastfeed 
their child, implying that these mothers will offer a more healthy diet to their children 
in general.36 Another explanation may be that food preferences may partly be induced 
by the variety of flavors offered by breast milk, and the resulting easier acceptance of 
fruit and vegetable flavors and new solid food by breastfed children in later life, while 
children that received formula milk accept non-sweet flavors less easily.14,37,38 
 
Finally, our study results are also in line with another Dutch study that also did not 
show mediation by dietary factors on the BMI at the age of 7.16 The reasons for these 
similar findings might be that a mediating effect of dietary factors does not exist, that 
the effects of the mediators are so small that very large study samples are needed to 
show them, or that the dietary factors studied were too much of a simplification of the 
dietary behaviour as a whole. 
 
One of the strengths of our study is that the data were prospectively collected from 
birth onwards, which excludes the possibility of recall bias. Another strength was that 
we could focus entirely on the exclusive BF duration, implying that the duration of 
mixed feeding (BF and bottle feeding) could not affect the results. In addition our data 
enabled us to study proxies of visceral fat, which also appeared to have a dose-response 
relationship with BF duration. As visceral fat mass is associated with metabolic 
syndrome and type 2 diabetes,39 a longer exclusive BF duration could be one of the 
first steps in the primary prevention of these comorbidities. 
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A limitation of our study was that the value of the collected data on food frequency is 
limited as they possibly only partly reflect caloric and nutrient intake and the total 
consumption of fatty food, both of which are highly correlated with fat mass. Therefore 
we recommend initiating research in which the feeding pattern is studied on the basis 
of a validated food questionnaire, such as the Food Frequency Questionnaire.40 Also 
we had to deal, as a consequence of loss to follow-up, with the fact that the subjects 
included in this study were not representative of the original cohort with regard to 
gender, the duration of exclusive BF and the age of the mothers. However, this 
probably will not have influenced the results as no effect modification has been shown 
for these variables.  

CONCLUSION 

Our study results indicate that a significant protective dose-response effect of the 
exclusive BF duration exists on outcomes that approximate total body fat mass as well 
as visceral fat mass. Although the protective effect is small, on a population level the 
impact on prevalences of type 2 diabetes and cardiovascular diseases may still be 
relevant. Because mediation of diet factors were not shown, it should not be precluded 
that the beneficial effects of BF on later body composition and dietary behaviour 
evolve by different pathways. Our study results underline the health recommendations 
by the WHO41 to exclusively breastfeed children for a duration of at least 6 months. 

ACKNOWLEDGEMENTS 

We gratefully thank all participants for their time, the assistants for their contribution 
in the field work, and Guus A. de Jonge, PhD, professor emeritus, for laying the 
foundations of this study in 1977-1986. The study was funded by the Health Research 
and Development Council of the Netherlands (ZONMw Grants no.2100.0092). The 
researchers are not dependent on the funder. 

 



Chapter 7 

130 

REFERENCES 

1. Sachdev HS, Fall CHD, Osmond C et al. Anthropometric indicators of body composition in 
young adults: relation to size at birth and serial measurements of body mass index in childhood 
in the New Delhi birth cohort. Am J Clin Nutr 2005; 82:456-66. 

2. De Kroon MLA, Renders CM, Van Wouwe JP, Van Buuren S, Hirasing RA. The Terneuzen 
Birth Cohort: BMI Changes between 2 and 6 Years Correlate Strongest with Adult Overweight. 
PLoS ONE 2010; 5(2): e9155. doi:10.1371/journal.pone.0009155. 

3. Bianchini F, Kaaks R, Vainio H. Overweight, obesity and cancer risk. Lancet Oncol 2002; 
3(9):565-74. 

4. Wilson PW, D’Agostino RB, Sullivan L, Parise H, Kannel WB. Overweight and obesity as 
determinants of cardiovascular risk: the Framingham experience. Arch Intern Med 2002; 
162:1867-72. 

5. Kull I, Bohme M, Wahlgren CF, Nordvall L, Pershagen G, Wickman M. Breast-feeding reduces 
the risk for childhood eczema. J Allergy Clin Immunol 2005; 116(3):657-661. 

6. Kull I, Almqvist C, Lilja G, Pershagen G, Wickman M. Breast-feeding reduces the risk of 
asthma during the first 4 years of life. J Allergy Clin Immunol 2004; 114 (4):755-760. 

7. Baker JL, Michaelsen KF, Rasmussen KM, Sorensen TIA. Maternal prepregnant body mass 
index, duration of breastfeeding, and timing of complementary food introduction are associated 
with infant weight gain. Am J Clin Nutr 2004; 80(6):1579-1588. 

8. Gillman MW, Rifas-Shiman SL, Camargo CA et al. Risk of overweight among adolescents who 
were breastfed as infants. JAMA 2001; 285(19):2461-2467. 

9. Harder T, Bergmann R, Kallischnigg G, Plagemann A. Duration of breastfeeding and risk of 
overweight: a meta-analysis. Am J Epidemiol 2005; 162:397-403. 

10. Parsons TJ, Power C, Manor O. Infant feeding and obesity through the life course. Arch Dis 
Child 2003; 88:793-4 

11. Poulton R, Williams S. Breastfeeding and risk of overweight. JAMA 2001; 286:1449-50. 
12. Ribeiro-Filho FF, Faria AN, Azjen S, Zanella MT, Ferreira SR. Methods of estimation of 

visceral fat: advantages of ultrasonography. Obes Res 2003; 11(2):1488-94. 
13. Rennie KL, Johnson L, Jebb SA. Behavioural determinants of obesity. Best Pract Res Clin 

Endocrinol Metab 2005; 19:343-58. 
14. Mennella JA, Jagnow CP, Beauchamp GK. Prenatal and postnatal flavor learning by human 

infants. Pediatrics 2001; 107(6): art.no.-e88 
15. Cooke LJ, Wardle J, Gibson EL, Sapochnik M, Sheiham A, Lawson M. Demographic, familial 

and trait predictors of fruit and vegetable consumption by pre-school children. Public Health 
Nutr 2004; 7(2):295-302. 

16. Scholtens S, Brunekreef B, Smit HA et al. Do differences in childhood diet explain the reduced 
overweight risk in breastfed children? Obesity 2008; 16(11):2498-2503. 

17. Gibson EL, Wardle J, Watts CJ. Fruit and vegetable consumption, nutritional knowledge and 
beliefs in mothers and children. Appetite 1998; 31(2):205-228. 

18. Fisher JO, Mitchell DC, Smiciklas-Wright H, Birch LL. Parental influences on young girls' fruit 
and vegetable, micronutrient, and fat intakes. J Am Diet Assoc 2002; 102(1):58-64. 

19. Lande B, Andersen LF, Veierod MB et al. Breast-feeding at 12 months of age and dietary habits 
among breastfed and non-breastfed infants. Public Health Nutr 2004; 7(4):495-503. 



Longer exclusive breastfeeding duration is associated with leaner body mass and a healthier diet in young adulthood 

131 

20. De Kroon ML, Renders CM, Kuipers EC et al. Identifying metabolic syndrome without blood 
tests in young adults--the Terneuzen Birth Cohort. Eur J Public Health 2008; 18(6):656-60. 

21. Kwok MK, Schooling CM, Lam TH, Leung GM. Does breastfeeding protect against childhood 
overweight? Hong Kong's Children of 1977' birth cohort. Int J Epidemiol 2010; 39(1): 297-305. 

22. Kitsantas P, Gaffney KF. Risk profiles for overweight/obesity among preschoolers. Early Hum 
Dev 2010; 86(9): 563-8. 

23. Feunekes GI, Van Staveren WA, De Vries JH, Burema J, Hautvast JG. Relative and biomarker-
based validity of a food-frequency questionnaire estimating intake of fats and cholesterol. Am J 
Clin Nutr 1993;58(4):489-96. 

24. Van Assema P, Brug J, Ronda G, Steenhuis I, Oenema A. A short Dutch questionnaire to 
measure fruit and vegetable intake: relative validity among adults and adolescents. Nutr Health 
2002;16(2):85-106. 

25. NEVO-tabel 2006 en Maten, Gewichten en Codenummers 1997 en 2003. Rapport 
Landbouwuniversiteit en TNO voeding, 2008 

26. Baron, R.M.,Kenny,D.A. The moderator–mediator distinction in social psychological research: 
Conceptual, strategic, and statistical considerations. Journal of Personality and Social 
Psychology, 1986;51:1173–1182. 

27. Dietz WH. Breastfeeding might help prevent childhood overweight. JAMA 2001; 285 (19): 
2506-7. 

28. Weyermann M, Rothenbacher D, Brenner H. Duration of breastfeeding and risk of overweight 
in childhood: a prospective birth cohort study from Germany. Int J Obes 2006; 30(8):1261-7. 

29. Owen CG, Martin RM, Whincup PH, Davey-Smith G, Gillman GW, Cook DG. The effect of 
breastfeeding on mean body mass index throughout life: a quantitative review of published and 
unpublished observational evidence. Am J Clin Nutr 2006; 82(6):1298-307. 

30. Grummer-Strawn LM, Mei Z. Does breastfeeding protect against pediatric overweight? 
Analysis of longitudinal data from the Centers for Disease Control and Prevention Pediatric 
Nutrition Surveillance System. Pediatrics 2004; 113(2):e81-6. 

31. Hediger ML, Overpeck MD, Kuczmarski RJ, Ruan WJ. Association between infant 
breastfeeding and overweight in young children. JAMA 2001;285:2453-2460. 

32. Von Bothmer MI, Fridlund B. Gender differences in health habits and in motivation for a 
healthy lifestyle among Swedish university students. Nurs Health Sci 2005; 7(2):107-18. 

33. Reilly JJ, Armstrong J, Dorosty AR et al. Avon Longitudinal Study of Parents and Children 
Study Team. Early life risk factors for obesity in childhood: cohort study. BMJ 
2005;330(7504):1357. 

34. Toschke AM, Vignerova J, Lhotska L, Osancova K, Koletzko B, Von Kries R. Overweight and 
obesity in 6- to 14-year-old Czech children in 1991: protective effect of breast-feeding. J Pediatr 
2002;14(6):764-9. 

35. Victora CG, Barros F, Lima RC, Horta BL, Wells J. Anthropometry and body composition of 
18 year old men according to duration of breastfeeding: birth cohort study from Brasil. BMJ 
2003 18;327(7420):901. 

36. Kramer MS, Guo T, Platt RW et al. Breastfeeding and infant growth: Biology or bias? 
Pediatrics 2002;110(2):343-347. 

37. Lien N, Lytle LA, Klepp KI. Stability in consumption of fruit, vegetables, and sugary foods in a 
cohort from age 14 to age 21. Prev Med 2001;33(3):217-226. 



Chapter 7 

132 

38. Skinner JD, Carruth BR, Bounds W, Ziegler PJ. Children's food preferences: A longitudinal 
analysis. J Am Diet Assoc 2002;102(11):1638-1647 

39. Thamer C, Machann J, Stefan N et al. High visceral fat mass and high liver fat are associated 
with resistance to lifestyle intervention. Obesity 2007; 15(2):531-8. 

40. Dutman AE, Stafleu A, Kruizinga A et al. Validation of an FFQ and options for data processing 
using the doubly labelled water method in children. Public Health Nutr 2010, page 1 of 8 
doi:10.1017/S1368980010002119 

41. WHO: 55th World Health Assembly. Infant and young child nutrition. Geneva, Switzerland: 
World Health Organization, 2002 (WHA55.25) www.who.int/gb /ebwha/pdf_files/WHA55/ 
ewha5525.pdf 

 
 


