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Abstrac t t 
Wee described in a cohort of 3256 infants the determinants of the weight gain 

inn the first four months of life. The study was designed as a survey with follow-up. 
Inn the period April 1 to July 1 1998 all infants, usually 4 weeks old but not older than 
fourr months, brought to a well-baby clinic for the first time, were included. Nutritional 
practices,, demographic data on mother and child, birth weight and a second weight 
measuredd between day 118 and 147 were recorded. Simple and multiple linear 
regressionn analyses were performed. The average weight gain over four months 
wass 27.7 grams/day for boys and 24.5 grams/day for girls. Weight gain was lower 
withh a high parity, and if the mother was a native Dutch speaker. Nutritional practices 
affectedd the weight gain only slightly: exclusive breastfeeding for four months 
loweredd the weight gain by 0.06 grams/day. However, at four months breastfed 
infantss weighed a little more than formula-fed infants, due to a higher birthweight 
off to be breastfed infants. In addition we compared the median weight at the age 
off four months to the median weight at that same age in previous Dutch growth 
studies.. The median weight, adjusted to day 133, was higher in 1998 than in 1965, 
19800 and 1997 (boys 7.15 vs. 6.85,6.77, 6.95 kg and girls 6.59 vs. 6.49, 6.39 and 
6.455 kg, respectively). 
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Introductio n n 
Bothh genetic and environmental factors determine the growth of a child. 

Environmentall factors play the most important role in growth, length and weight gain, 
inn the last trimester of pregnancy and in the first year of life (1,2,3). Dewey et al. 
foundd that the various types of milk feeding make differences in weight gain between 
breastfedd and formula-fed infants in the first year of life (4,5,6). 

Onn a population level, the growth of children is positively related to the 
adequacyy of obstetrical, medical and social care in a country (7). Over the last fifty 
yearss a secular growth increase was no longer perceptible in infants in The 
Netherlandss during their first year of life (8). Besides the effect of the adequacy of 
care,, one would expect the effects of changes in the composition of the population 
too be visible in the growth data. Over the last fifty years, the composition of the 
populationn in The Netherlands has changed. At present the population consists of 
17%% migrants (9). 

Inn 1998 the Dutch Federation of Well-Baby Clinic Doctors initiated a nation-
widee longitudinal study of changes in nutritional practices in infants aged zero to 
fourr months, called LOVZ. We studied to what extent the weight at four months was 
influencedd by, on the one hand, the type of feeding and the duration of the used 
typee of feeding, and on the other hand, perinatal, socio-economic and ethnic factors. 
Inn addition we compared the median weights of infants at the age of four months 
too those in the previous Dutch growth studies (1966,1980,1997). In none of these 
studiess the milk-feeding practices in the first year of life were considered. 

Method s s 
Thee study was designed as a survey with follow-up of a cohort of infants, 

agedd zero to four months. Included were all infants younger than four months (17 
weeks)) who were taken to a well-baby clinic doctor for the first time in the period 
betweenn April 1 and July 1 1998. All well-baby clinic organisations and well-baby 
clinicc doctors were asked to participate. 

Inn The Netherlands the system of well-baby clinics exists since 1901. 98% 
off the infants are taken to a well-baby clinic at least monthly in the first half year of 
lifee (10). Usually the first medical examination is at the age of four weeks. Advices 
aree in general well accepted and followed. 

Inn the first week after birth a well-baby clinic nurse visits all new-born babies. 
Thee data of the nation-wide, standard birth record made by whoever delivered the 
baby,, are filed in the child's youth health care card. During the first visit to the well-
babyy clinic the demographic characteristics for this study were asked, compared 
too the birth record and registered. Data were collected concerning the parity, age, 
nativee language, education, marital status and place of residence of the mothers. 
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Withh regard to the infants a record was kept of the dates of birth, gender, gestational 
age,, birth weight and the type of feeding the infants received on the day of birth 
andd at the age of two weeks. Up to four months of age, all changes in nutritional 
practicess as well as the infants' age at each change were recorded on each visit to 
thee well-baby clinic. Since 1991 a directive on infant feeding introduced by the 
Inspectorr General of the Ministry of Health states that solid food should be started 
att 6 months, but may start as early as 4 months, if there are no signs of food allergy 
inn the infant or in the family (11). 

Thee age-limit of four months in the LOVZ study was deliberately chosen to 
restrictt the study to the exclusive milk-feeding period. 

Thee weight of the undressed infant at the first visit after the age of four months 
wass measured. We restricted the present analyses to infants with a known birth 
weightt and a second weight measurement between day 118 and day 147. Parents 
weree asked in person for their consent. 

Definitio nn of feedin g metho d 
Thee terms used in the study were based on WHO definitions. Exclusive 

breastfeedingg (EBF) means feeding exclusively with breast milk, whether or not 
expressed.. Breast milk contains 68-72 kcal/100 ml. Non breastfeeding was 
categorisedd in six types of milk, five different types of formula, one home-made type 
off infant milk and a group of other feedings or foods. Infant formulae contain 64-69 
kcal/1000 ml feeding. Follow-on formulae (formulae containing a higher caloric value 
thann infant formulae) are only recommended in The Netherlands for infants older 
thann six months and were not used with infants included in this study. 

Complementaryy feeding (CBF) means feeding daily with both breast milk and 
infantt formula (irrespective of the proportion) and possibly also solid foods. As solid 
foodss were practically not used, we did not use the definition CBF but the term 'a 
combinationn of breast milk and formula'. Breastfeeding (BF) means all feeding 
practicess in combination with breast milk (EBF plus CBF). All formulae used for 
infantss in this study have the same caloric value, so we did not analyse the effect 
off different types of formulae on weight gain. 

Statistica ll  method s 
Weightt gain was calculated in grams per day. Firstly, the effects on weight 

gainn of all measured demographic and nutritional variables were studied by means 
off the univariate method (simple linear regression). The continuously recorded 
variabless were categorised (Table 5.1). We chose categories based on biological 
relevancee and not based on size. To prevent imposing linear relationship we 
conductedd a dummy-variable analysis in which non-linear relationship between e.g. 
parityy and weight gain was allowed. 
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Usingg those variables that were predictive of weight gain in the simple linear 
regression,, multiple linear regression analysis wass performed. Thus correction for 
mutuall confounding was achieved. Furthermore, the mean weight of the infants at 
dayy 133 was calculated, based on the mean birth weight and the weight gain per 
day,, adjusted for the age at the second weight measurement, through the following 
formula:: weight at 133 days = 2nd weight - 0.065x(day of 2nd measurement -133). 

Thee median weights at day 133 were also calculated so as to compare these 
weightss to the median weights at 19 weeks (=133 days) in the previous Dutch growth 
studies.. Interquartile ranges are given. 

Result s s 
Stud yy populatio n 
Off the 1000 or so Dutch well-baby clinic doctors 115 applied voluntarily to 

participatee in the study. They represented 40 of the 63 well-baby clinic organisations. 
Dataa of 4438 infants were collected. These infants represented 11 % of the eligible 
infantss in The Netherlands during the time span of the study. The study covered 
thee whole country (Table 5.1). A pilot amongst 11 physicians with regard to parental 
refusall revealed two refusals out of 498 infants included (0.4%). During follow-up 
533 (1.2%) infants were lost. House-moving of the parents was the most frequent 
reasonn (43%). We also excluded 310 infants (7.0%) because of unknown birth 
weightt or second weight. The ages of the infants at the second weight measurement 
variedd from 72 to 207 days. As the age at measurement affected the average weight 
gainn per day, we restricted the analyses to the data of a more homogeneous group 
off 3256 infants (79.0%), whose second weight had been measured between days 
1188 and 147. The mean day of measurement was 133 (SD 7.4 days), the median 
dayy 130, interquartile range 123-140. 

Demographi cc data of the stud y populatio n 
Thee demographic data of mothers and infants in the sub-population, selected 

onn the date of the second weight measurement (N=3256) (Table 5.1) were 
comparedd to the national Dutch data of 1998. The degree of urbanisation amongst 
motherss of childbearing age did not vary widely from that in the overall population 
(nott shown). Only rural regions were underrepresented. It is known that the average 
agee in rural areas is higher than the national mean age. Therefore women of 
childbearingg age in these area, especially the North of the country, were 
underrepresented.. Nevertheless the study can be said to be representative for The 
Netherlands. . 

Inn the multicultural society of The Netherlands, 13.2% of the mothers were 
non-Dutchh native speakers, and of this subgroup only 2.9% was a native speaker 
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Tablee 5.1 Demographic data of mothers and infants (N=3256) in a study on 
weightt gain at day 133 (day 118-147) of life. Total percentage can be 
differentt from 100% due to rounding off. 

MOTHERSS (N) %% or mean (SD) Thee Netherland s 1998a 

Agee (3212) 

Parity'̂ ^ (3252) 

Completedd education (3193) 

Nativee language (3248) 

Familyy (3189) 

Regionn (3255) 

<20 0 

20-24 4 

25-29 9 

30-34 4 

35-39 9 

>40 0 

1 1 
2 2 
3 3 
44 and more 

Primaryy or less 
Primaryy plus 4 years. 
Primaryy plus 5 years. 
University y 

Dutch h 
European n 
Turkish h 
Arabic c 
East-Asian n 
Other r 

Parentss living together 
Otherwise e 

West t 
North h 
East,, middle 
South h 

30.4(4.4) ) 

1 3 3 

7.9 9 

31.8 8 

41.6 6 

15.7 7 

1,8 8 

43.2 2 

38.6 6 

12.6 6 

5.6 6 

5.7 7 
29.8 8 
39.1 1 
25.4 4 

87.0 0 

2.8 8 

4.1 1 

2.8 8 

1.3 3 

2.0 0 

97.3 3 
2.7 7 

45.1 1 

2.8 8 

28.7 7 

23.4 4 

30.6 6 

1.0 0 

8.2 2 

30.7 7 

41.5 5 

16.3 3 
2.3 3 

47.1 1 
35.0 0 
12.5 5 

5.4 4 

7.2C C 

19.8 8 
46.5 5 
24.8 8 

82.2 2 
2.3d d 

II 8.3d 

1.9 9 
5.3d d 

45.3' ' 
9.9 9 

22.6 6 
23.2 2 

INFANTSS (N) 

Gender(3255) ) 
Birthh weight (3255) 

Gestationall age (3249)g 

Boys s 

880-1999 9 

2000-2499 9 

2500-4499 9 

4500-5325 5 

28-31 1 

32-36 6 

37-41 1 

42-43 3 

50.9 9 

3424(541) ) 
1.1 1 
3.3 3 

93.4 4 
2.2 2 

39.6(1.7) ) 

0.3 3 
4.3 3 

86.4 4 
9.1 1 

51.1 1 

|5.6 6 

93.2 2 

2.3 3 

39.6 6 
0.8 8 
4.0 0 

89.7 7 

5.5 5 

DataData from National Obstetric Registry (LVR-1 and LVR-2) or Central Bureau of Statistics (CBS) 
Parityy 1 means this mother had one living child at birth, included in this study Parity 2 means the mother had two living children 
att birth, the second included in the study. 
Dutchh data for women aged 30-34 
LVR-11 differentiates between European and Mediterranean type of women, other includes Dutch speaking mothers from the 
Dutchh Antilles and from Surinam. 
Noo Dutch data for child-bearing women available (only the whole population) 
Percentagee of infants (0-1 year) living in these regions. 
Inn full weeks. 
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off one of the other West European languages. Of all infants, 4.6% had a gestational 
agee less than 37 weeks and 4.4% a birth weight below 2500 grams. The level of 
educationn in The Netherlands is high: a quarter of all mothers had been educated 
forr 15 years or more. All these figures were comparable to the nation-wide Dutch 
dataa if available. 

Nutritiona ll  practice s durin g the tim e span of the stud y 
Onn the day of birth, 71 % of the infants was exclusively breastfed, 6% 

receivedd 'the combination of breast milk and formula' and 23% was formula-fed. 
Figuree 5.1 shows, in percentages, the course of EBF, 'the combination of breast 
milkk and formula' and formula feeding during the first four months. 'The combination 
off breast milk and formula' was used for a mean period of 1.1 week. 

Changess in nutritional practises were frequent during the first four months: 
70%% of the infants changed. Among those whose nutrition was changed at least 
once,, the mean was 1.8 changes (SD 0.9). The maximum was 8 changes within 
fourr months. Of those starting on the day of birth with EBF, with 'the combination 
off breast milk and formula' and with any type of formula feeding 28%, 12% and 43% 
respectivelyy did not change the feeding in the study period. 

Solidd foods were potentially used by a maximum of 0.5%, 1, 1.2 and 1.9% 
off the infants at the ages of 4,8,12 and 16 weeks, respectively, as these infants 

Figur ee 5.1 The course of EBF, 'the combination of breast milk and formula' and 
formulaa feeding in a cohort of infants (N=3256) in The Netherlands 
(1998). . 
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Tablee 5.2 Multiple linear regression analysis of weight gain in infants (N=3144). 
Modelss were used with and without the influence of nutritional practices 
duringg the first four months of life. R2 of the model without feeding is 
16%% and with feeding practices 17%. Weight gain was calculated in 
gramss per day. 

Meann weigh t gain 95%% C.I. Meann weigh t gain 95%% C.I. 

Intercep t t 25.8 8 25.0,, 26.5 26.6 6 25.8,, 27.4 

Gender r 
Boys s 
Girls s 

Gestationall age 
<322 weeks 
32-366 weeks 
37-411 weeks 
42-433 weeks 

Birt hh weigh t 
<1500gr. . 
1500-19999 gr. 
2000-24999 gr. 
2500-44999 gr. 
>45000 gr. 

Materna ll  educatio n 
Primaryy or less 
Primaryy plus 4 years 
Primaryy plus 5 years 
University y 

Parit y y 
1 1 

2 2 
3 3 
44 and more 

Age e 
<200 years 
20-244 years 
25-299 years 
30-344 years 
35-399 years 
>40>40 years 

Nativ ee languag e 
Dutch h 
Other r 

Feedin gg practic e 
EBFF 17 weeks 
CBFF 17 weeks 
Formulaa 17 weeks 
Interruptedd EBF 
Interruptedd CBF 

3.3 3 
0 0 

-0.1 1 
2.1 1 

0 0 

-0.9 9 

0.2 2 
0.3 3 
1.2 2 

0 0 
-3,0 0 

1.1 1 

0.9 9 
0.4 4 

0 0 

0 0 
-0.2 2 

-1.2 2 
-1.4 4 

1.5 5 
0.3 3 
0.4 4 

0 0 
-0.2 2 
0.1 1 

-1.9 9 
0 0 

3.0,, 3.7 
0 0 

-4.2,, 4.0 

1.2,, 3.0 

0 0 

-1.4,, -0.3 

-4.6, , 
-1.5, , 
0.5, , 

-4.2, , 

0.2, , 
0.4, , 
0.0, , 

-0.1, , 

-0.4, , 

0.0, , 

-0.7, , 

-1.2, , 

-1.3, , 

5.1 1 
2,2 2 
2.5 5 

0 0 
-1.8 8 

2.0 0 
1.4 4 
0.9 9 

0 0 

-0.6,, 0.2 

-1.7,, -0.6 

-2.2,, -0.5 

3.1 1 

1.0 0 

0.8 8 

0 0 

0.4 4 

1.5 5 

-2.5 5 
0 0 

3.3 3 

-0.1 1 
2.0 0 

-0.1 1 
0.1 1 
1.0 0 

-3.0 0 

0.8 8 
0.6 6 
0.3 3 

-0.2 2 

-1.2 2 

-1.3 3 

1.5 5 

0.3 3 
0.4 4 

-0.1 1 

0.1 1 

-2.0 0 

-0.1 1 
0.0 0 

0 0 
-0.2 2 
-0.6 6 

3.0. . 

-4.2, , 

1.1, , 

1.41 1 

-4.9, , 

-1.8, , 

-0.0, , 

3.7 7 

4.0 0 

2.9 9 

-0.2 2 

4.8 8 

1.9 9 

2.0 0 

-4.2.. -18 

-0.1.. 1.7 
0.1.. 1.1 

-0.2,, 0.7 

-0.6, , 
-1.7, , 

-2.1. . 

-0.1, , 
-0.4, , 
-0.0, , 

-0.6, , 
12, , 

1.4, , 

0.1, , 
0.0, , 

0.5, , 
1.2, , 

0.2 2 
-0.6 6 
-0.5 5 

3.1 1 
1.0 0 
0.8 8 

0.4 4 

1.5 5 

-2.6 6 

-0.0 0 
.1 1 

.3 3 
0.1 1 
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hadd used products that were not infant formulae commercially available in Western 

Europee in 1998. 

Weigh tt  gain betwee n birt h and day 118-147 
Thee mean weight gain in 3256 infants was 26.2 grams (SD 5.1) per day. The 

16744 boys had gained 27.9 grams (SD 5.0) per day and 1581 girls 24.7 (SD 4.8). 
Wee measured the influence of time between the two weight measurement 

points.. A linear correlation was found. Every additional day in the period 118-147 
dayss resulted in a lower mean weight gain per day of 0.065 grams. We used this 
too correct weight gain per day for age at measurement. 

Wee measured the effect of nutritional practice at birth and the effects of 
unchangedd EBF, 'the combination of breast milk and formula' and formula feeding 
onn the weights at day 133 (Table 5.2). Exclusively breastfed infants had a lower 
weightt gain per day than the average weight gain. However, these infants started 
withh a higher birth weight (boys 3.60 kg, girls 3.49 kg) than the average birth weight 
(boyss 3.48 kg, girls 3.35 kg). At day 133, the mean weight of breastfed infants was 
higherr than the average weight (boys 7.21 vs. 7.17 kg and girls 6.71 vs. 6.62 kg). 
Thee use of 'the combination of breast milk and formula' resulted in a higher weight 
gainn per day. The average birth weight of infants with this regime was the lowest 
(boyss 3.11 kg and girls 2.99 kg). At day 133, the average weight of boys, fed with 
'thee combination of breast milk and formula' was 7.24 and of girls 6.52 kg. Formula-
fedd infants weighed 7.08 kg (boys) and 6.52 kg (girls). The number of changes in 
nutritionall practices did not affect weight gain. 

Wee subsequently measured the effects of the demographic determinants 
(Tablee 5.1) on weight gain per day using univariate analysis. The place of residence 
(withh regard to both region and degree of urbanisation) and whether the mother was 
livingg with or separated from the father were of no influence. Apart from the positive 
effectt on weight gain of male gender, parity 1-4 and more showed a gradient in 
weightt gain from 28.1 to 27.5 grams per day. Birth weight showed a variation in 
weightt gain from 27.5 grams per day in infants with a birth weight below 1500 grams, 
29.22 grams per day in infants of 1500-1999 grams, 30.8 grams in infants of 2000-
24999 grams, 27.9 grams in infants of 2500-2999 grams and 24.4 grams in those 
infantss with a birth weight of 4500 grams and more. A gestational age of 32-36 weeks 
showedd the largest weight gain. 

Ethnicity,, as determined by the native language of the mother, affected weight 
gainn too. We therefore compared the weight gains of infants, differentiating between 
motherss with Dutch (N=2820), Turkish (N=115) or other native language (N=319). 
Thee weights at day 133 were 6.87,7.18 and 7.07 kg, respectively, and the weights 
att birth were 3.43,3.36 and 3.37 kg, respectively. Infants of Turkish mothers (native 
speakers)) showed the highest weight gain. 
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Tablee 5.3 Comparison of the median weights in kg at week 19=day 133 in the 
Dutchh national growth studies and both the median weight and the 
averagee weight with 95% confidence intervals at day 133 in this study 
calledd LOVZ [national investigation on feeding changes in infants (0-
44 months)]. 

Mediann birth weights of boys and girls were in the LOVZ study 3.50 
andd 3.37 kg. After exclusion of infants with a birth weight below 2500 
gramss and of non-Dutch native speaking mothers median birth weights 
weree 3.54 and 3.42 kg, respectively. 

Growt hh stud y 1965a Growth stud y 1980a Growt h stud y 1997"  LOVZ 1998c 

6.95kgg 7.17 [7 13.7 21] 

77 18 7.15 

6.455 6.62 [6.58.6.66] 

6.666 6.59 

exclusionn criteria: 1 or 2 parents of non-Dutch origin turthweight below 2500 grams. 
exclusionn criterion: at least 1 parent of non Western European origin 
noo exclusion criteria 
dataa of median weights from LOVZ (1998) recalculated with the exclusion criteria of the different growtn studies and the 
mediann weights in the LOVZ study. 

Gender,, gestational age and birth weight of the infant and age, parity, 
educationn and native language of the mother were also evaluated using the multiple 
linearr regression analysis (Table 5.2). Neither education nor age of the mother 
influencedd weight gain in this analysis. In the multiple linear regression analysis the 
effectt of continuous EBF on weight gain persisted, but the effect of 'the combination 
off breast milk and formula' disappeared (Table 5.2). 

Compariso nn to the Dutc h growt h studie s 
Inn The Netherlands national growth studies (0-21 years) were carried out in 

1955,, 1965, 1980 and 1997. These were cross-sectional studies. The 
measurementss were done as well in well-baby clinics with the same gauged scales 
andd the same method of measurement as in the present study. In 1997 23 of the 
633 organisations participated in the growth study. The number of organisations 
refusingg to participate is unknown. Especially rural organisations refused. In this 
LOVZZ study 40 of the 63 organisations participated. Two organisations refused. 

Inn the first three growth studies, exclusion criteria were: one or two parents 
off non-Dutch origin, birth weight below 2500 grams and an affection influencing 
growthh whereas in the last study the exclusion criterion in the diagrams was at least 
onee parent of non Western European descent. In the last study, apart from the 4 
regionss of The Netherlands, a separate region with the four largest cities was formed 
andd in this region, children were included irrespective of the parents descent. In 
thesee cities at present nearly 50% of the infants have non-Dutch native parents. 

Boyss 6 85 kg 6.77 kg 

LOVZ :: 7.15 7.15 

Girlss 6.49 6.39 

LOVZ '' 6.60 6.60 
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Thee data for the growth curves were calculated by use of the z-score method 
[(weightt - mean weight)/ SD] per day and were transformed to a standard day. The 
LMSS method was followed. In the last study 14500 children were measured. The 
samplee size was about 100 boys and girls per group, in the first year of life divided 
intoo six age groups. We intrapolated the results of week 18 and 20 in the last growth 
studyy (1997) to week 19=day 133 (12). This resulted in a median weight of infants 
att 19 weeks of 6.95 kg (boys) and 6.45 kg (girls). In 1980 and 1965, the 50th 
percentiless for weight at week 19 were for boys 6.77 and 6.82 kg and for girls 6.39 
andd 6.49 kg, respectively (13,14). 

Inn the present study at day 133 the average weight of infants was 6.90 kg 
(SDD 0.79): boys 7.17 (SD 0.76) and girls 6.62 kg (SD 0.73). To compare these values 
too the three last Dutch growth studies it was also necessary to calculate the median 
weightt at day 133. The median weight was 6.86 kg (boys 7.15 kg, girls 6.59 kg), 
interquartilee range 6.38-7.42, minimum 4.07 and maximum 10.41 kg. Exclusion of 
infantss with birth weights below 2500 grams and infants of mothers with a non-Dutch 
motherr tongue showed a median weight adjusted to day 133 of 7.15 kg for boys 
andd 6.60 kg for girls (Table 5.3). In our study 10.3% of the mothers had neither Dutch 
norr another West European language as native language. 78% of these parents 
livedd in the strongly urbanised regions of The Netherlands. 

Discussio n n 
Inn the Darling study of 1986, Dewey presented different weight gain patterns 

forr formula-fed and breastfed infants (4,15,16). The Darling study, the study with 
pooledd data from various European countries and from the United States, revealed 
thatt breastfed infants, both boys and girls, had a lower weight at 19 weeks than 
formula-fedd infants (4,5). Recently, others like Hitchcock (Australia 1998) and 
Agostinii (Italy 1999) have found similar effects on weight (17,18). In the study of 
Agostinii the breastfed infants (N=73) were heavier at birth. In the present study the 
infantss to be breastfed also weighted more at birth. We think that an explanation 
mayy be that mothers who intend to give breastfeeding, will be more conscious of 
theirr lifestyle during pregnancy (healthy food, no smoking or abuse of alcohol or 
drugss and adequate medical surveillance) resulting in a higher birth weight of their 
child.. Although the infants to be breastfed weighted more at birth, they gained less 
weightt between birth and four months if their mothers continued exclusive 
breastfeeding.. Still exclusively breastfed infants in our study were heavier at four 
months.. Based on the weights found in the last Dutch growth study (1997) and the 
Youthh Health Care questionnaire (1996-97) about the type of milk-feeding, 
Burgmeijerr concluded that breastfed infants (BF) in The Netherlands, had a higher 
weightt gain in the first six months than formula-fed infants (19,20). He had, however, 
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nott taken birth weight into account. 
Inn the multiple linear regression analysis, the disappearance of the effects 

off the combination of breast milk and formula could be attributed to differences in 
ethnicity.. This combination of breast milk and formula was given most frequently 
(everyy week twice as much), and over a longer period (mean 3 weeks) by mothers 
off non-Dutch origin. Especially in Turkish mothers a chubby infant is a healthy infant 
andd chubby infants represent wealth and good motherhood. On the other hand, no 
differencee was observed between the ethnic groups with regard to starting and 
continuingg EBF. 

Investigationss in a number of countries revealed differences in weight gain 
betweenn different socio-economic groups. These differences were more 
pronouncedd in developing countries (21). In this study socio-economic factors, single 
parenthoodd and the mother's level of education, had no influence on weight gain. 
Inn our opinion the health surveillance in the freely accessible, nearby well-baby 
clinicss combined with the since long available social welfare system in The 
Netherlandss may be the reason. 

Anotherr finding in our cohort was that higher parity resulted in a lower weight 
gainn during the first four months of life, although the birth weights were higher. It is 
knownn that before birth, infants of primi- and multiparae already have a higher weight 
thann those of nulliparae (22). After birth we think that experienced multiparae may 
havee more confidence in the well-being of their infants without focussing on weight 
gainn than primiparae. 

Thee median weight adjusted to day 133 was higher in this longitudinal, 
prospectivee study than in the previous national growth studies. As said we used 
thee same method of measurement. Only the method of calculation was different 
fromm the z-score method in the growth studies. In a longitudinal study with two known 
weightt measurements of each child, the use of the z-score method is not necessary: 
meann weight gain in grams per day can be calculated directly. Although the 
distributionn in time of the second weight measurement was a limitation, we could 
adjustt the weight for day of measurement as was done in the growth studies. 
Thereforee we believe that the differences in the methods of calculation did not 
invalidatee the observed differences in weight at 19-weeks/ day 133 between our 
studyy and the previous Dutch growth studies. 

Thee most recent national growth study (1997) revealed that children from the 
agee of three years on had higher weight for length index than in the former studies. 
Inn our study we observed a higher weight at four months of age (23). The 
interpretationn of the weights at four months needs the inclusion of birth weights. 
Comparisonn of the birth weights in 1998 to the birth weights in the earliest Dutch 
growthh studies was not possible. These data were only available in 1988 (24). In 
19888 (N=2125) the mean birth weight was 3.50 kg (SD 0.57) and in 1998 (N =3255) 
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3.422 kg (SD 0.54). Differences in weight at four months between our study and the 
formerr national growth studies could therefore not be attributed to higher mean birth 
weights.. Probably in the last year the tendency to a more liberal feeding advice 
concerningconcerning the amount of milk feedings per day may account for the rapid increase 
inn weight in the first months of life. 

Thee increase in weight at four months based on this study (1998), together 
withh the differences in weight for length indices from three years on in the last 
nationall growth study (1997), may point to an increasing weight gain in children in 
Thee Netherlands. A small effect early in infancy may develop into a larger one in 
adultt life, with possibly consequences for health (25,26). 

Inn conclusion the data of this study showed that the main determinants of 
weightt gain at 4 months were gender, parity and native tongue of the mother. In 
Thee Netherlands there was no relationship with socio-economic background 
(educationn of the mother, single parenthood). Exclusively breastfed infants, although 
theyy had the lowest weight gain, had a higher weight at 4 months than formula-fed 
infantss due to a higher birth weight. 

Thee median weight of infants at 4 months was higher than reported in earlier 
studies. . 
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