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ABSTRACT

Objective: To determine ethnic variation in maternal underestimation of their child’s 
weight status and the explanatory role of socio-economic status (SES), acculturation and 
parental BMI. 
Method: A multi-ethnic sample of 2,769 normal or overweight/obese children (underweight 
children excluded) aged 5-7 years was examined (ABCD study), comprising five ethnic 
subgroups: Dutch (n=1,744), African descent (n=184), Turkish (n=86), Moroccan (n=161), 
and other non-Dutch (n=592). Data on mothers’ perception of their child’s weight status 
(5-point scale from ‘too low’ to ‘too high’), SES, acculturation, parental BMI and the 
children’s height and weight were collected. Underestimation was defined by comparing 
maternal perception with the actual weight status of her child (IOTF guidelines). Ethnic 
differences in underestimation were calculated in the normal weight and overweight/obese 
categories.  
Results: Underestimation ranged from 3.6% (Dutch) to 15.7% (Moroccan) in normal 
weight children, and from 73.0% (Dutch) to 92.3% (Turkish) in overweight/obese children. 
After correction for ethnic differences in child’s BMI, higher odds ratios (ORs) for 
underestimation were found in the Turkish (normal weight: OR 6.83; 95%CI 2.33-20.05 and 
overweight: OR 2.80; 95%CI 1.12-6.98) and Moroccan (normal weight: OR 11.55; 95%CI 
5.28-25.26) groups (reference is Dutch group). Maternal educational level and immigrant 
generation largely explained the ethnic differences, with a minor contribution of maternal 
age. After correction, ORs remained higher in the Moroccan group (OR 4.37; 95%CI 1.79-
10.62) among the normal weight children. 
Conclusion: Mothers frequently underestimate the actual weight status of their child, 
especially mothers from Turkish or Moroccan origin. Having a lower SES, being first-
generation immigrant and a young mother are important determinants in explaining these 
differences. Because weight perceptions may affect weight gain and almost all mothers 
of overweight/obese children underestimate their child’s weight, health professionals 
should help mothers (particularly those from ethnic minority groups) to acquire a realistic 
perception of their children’s weight status.
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INTRODUCTION

Many migrant groups of non-western origin living in Western societies have high levels of 
overweight/obesity in childhood and adulthood.1-3 The prevalence of childhood overweight 
in some ethnic minorities are higher compared to children from the host population4-8 
and it is known that childhood obesity in general tracks into adulthood.9,10 In addition 
to the (future) health disadvantages (e.g. type 2 diabetes, hypertension, and increased 
cardiovascular risk11,12), children and adults with overweight/obesity are more prone to 
social and emotional problems.13

To help prevent such (future) problems, recognition by parents is of critical importance in 
the early identification of childhood overweight. If overweight is recognized early in life, 
prevention and treatment strategies are more likely to be successful.14,15 On the other hand, 
maternal underestimation of their child’s weight may promote an unfavourable weight gain, 
in both normal weight children who are perceived as being too slim, as well as in overweight 
children who are perceived as having a healthy weight.14  
Studies on the perception of the child’s weight show that identification of overweight in 
offspring is commonly underestimated by mothers.16-20 Manios et al. found that 38% of 
the mothers underestimated their child’s weight status. Focusing on the heavier children, 
overall 70% of the mothers did not recognize their child as being at risk for overweight 
(≥85th and <95th percentile; body mass index (BMI)-for-age) and 50% did not recognize 
their child as being overweight or obese (≥95th percentile; BMI-for-age).15,21 Parental 
perception may be influenced by the child’s characteristics (such as age and gender), as 
well as parental age, educational level/socio-economic status (SES), BMI and ethnic and/or 
other socio-cultural factors.15,20,22,23 
Few studies have primarily focused on ethnic differences in the underestimation of 
children’s weight. Most studies in which associations were found between ethnicity and 
maternal/parental perception were done in the USA.22-26 For example, Jain et al. reported a 
high degree of underestimation in black mothers.24 Some studies on the perception of body 
weight among adults showed that overweight men/women from some ethnic minorities 
were more likely to perceive their own weight as normal. 27-29 The greater acceptance of 
larger body size in some cultures may account for these differences.30,31 Due to a higher 
prevalence of overweight in some ethnic groups, overweight is more common in the 
familial and social environment.32 Furthermore, in some cultures overweight is regarded as 
a sign of affluence and thinness may be more strongly associated with poor health.31

Until now, no studies have investigated maternal underestimation of their child’s weight 
in a European multi-ethnic population with specific focus on the explanatory factors. 
Therefore, the present study explores ethnic differences in maternal underestimation of 
their child’s weight in normal and overweight/obese children, with the aim to identify and 
quantify the explanatory role of SES, acculturation and parental BMI. 
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METHODS

Subjects

The design and rationale of the Amsterdam Born Child and their Development (ABCD) 
study have been described previously.33 In brief, between January 2003 and March 2004, 
8,266 pregnant women were included in the study after their first antenatal visit to an 
obstetric caregiver (phase 1). They filled out an extensive pregnancy questionnaire about 
socio-demographic data, obstetric history, lifestyle, dietary habits, and psychosocial 
conditions. Of these respondents, 7,863 women gave birth to a viable singleton infant and 
6,575 women gave permission to collect information obtained from the Youth Health Care 
(phase 2). 
Phase three of the study started in the summer of 2008. Around two weeks after their 
ABCD child’s fifth birthday, 6,161 mothers who initially gave permission for follow-up were 
sent a questionnaire in which they were also asked for permission regarding participation 
of their child in the ABCD health check. The questionnaire returned by 4,488 mothers, 
provided information on the child’s health, development and behaviour. Furthermore, it 
contained items regarding mother’s perception of the child’s weight, maternal lifestyle and 
familiar diseases. All questionnaires were translated into English and Turkish. Various 
physical measurements took place in 3,263 children aged 5-7 years.33 
Of these 3,263 children, underweight children (n=396; their weight cannot be underestimated) 
and children whose questionnaire was not filled in by their biological of adoptive mother 
(n=94) were excluded. The final sample included 2,769 normal and overweight/obese 
singleton children for whom the 5-year questionnaire was filled in by their biological or 
adoptive mother, and height and bodyweight measurement of the child was available. 
The study was approved by the review board of all Amsterdam hospitals and the Registration 
Committee of Amsterdam. All participating women gave written consent.

Measurements

Ethnicity was based on the country of birth of the child’s mother and her mother to include 
both first-generation (born outside the Netherlands) and second-generation (born in the 
Netherlands, but with a mother born in another country) immigrant mothers. Due to 
comparable ethnic background, we combined the people from Surinam (Surinam-Creole), 
Antilles, Ghana and other south Saharan African countries into the “African descent” group. 
In the present study five ethnic groups were distinguished: Dutch native (n=1,744), African 
descent (n=182), Turkish (n=86), Moroccan (n=161) and ‘other’ (n=592). The ‘other’ group 
comprises first and second generation mothers from areas all over the world i.e. the North 
Africa (except Morocco), North America, South America, Asia (except Turkey) and Europe. 
This brings the total number of ethnicities in this group over sixty-five, which leaves too 
small numbers per ethnic group to analyse separately. 
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To assess mothers’ perception of their child’s weight status, mothers were asked to complete 
the statement ‘I feel my child’s weight is…’ by choosing one of the following five responses: 
‘much too low, too low, normal, too high or much too high’. Height and bodyweight data 
of the child were obtained during the ABCD health check. Height was measured to the 
nearest millimetre using a Leichester portable height measure (Seca), and bodyweight to 
the nearest 100 gram using a calibrated weighing scale (Marsden, model MS-4102). 
The primary outcome variable for this study was maternal underestimation of their child’s 
weight (yes/no). Weight status was based on the International Obesity Task Force (IOTF) 
BMI guidelines which are gender and age specific.34,35 BMI is a specific and moderately 
sensitive instrument to identify overweight in children from the age of 2 years onwards.34,36 
Underestimation occurred when: 1) children actually overweight or obese were perceived 
by their mothers as having ‘normal’, ‘too low’ or ‘much too low’ bodyweight, and 2) children 
actually having normal weight were perceived by their mothers as having ‘too low’ or ‘much 
too low’ bodyweight.
Four groups of potential explanatory factors were distinguished: 1) SES, 2) level of 
acculturation, 3) parental BMI, and 4) gender. The SES factors included: maternal education 
(low, middle/high), employment before pregnancy (yes vs. no), financial status (draw up 
savings, just enough and able to save), and maternal age. Factors included for the level of 
acculturation were: language proficiency (poor vs. high) and generation (first generation 
vs. born in the Netherlands). Maternal and paternal BMI (kg/m2) were included, based on 
self- reported height and weight.

Data analysis

To reclaim the cases with missing or invalid values, multivariate imputation by chained 
equation (MICE) was used after descriptive analyses with R statistics.37 MICE is a method 
of handling non-response by imputing incomplete data by fully conditional specifications 
(FCS).37 Most imputed variables had a missing percentage of ≤ 2%, except for paternal BMI 
(16%) and maternal BMI (9%).
Differences between ethnic groups were examined with c2-tests or, if appropriate, the Fisher 
test (categorical data) or ANOVA (continuous data). Univariable logistic regression analyses 
were performed after imputation to determine the association maternal underestimation 
with all potential associated factors based on previous literature. We controlled for potential 
effect modification between ethnicity and the covariates by use of interaction terms. 
Furthermore, multivariable analyses were done to assess the differences in underestimation 
of the mother per ethnicity. In a crude model, we calculated the association between 
underestimation and ethnicity including the BMI of the child to correct for differences in 
BMI between ethnic groups. To account for the nonlinear association between BMI and 
underestimation, and the interaction effect between ethnicity and BMI, we used restricted 
cubic splines (rcs) according to Harrell38 to adjust for BMI. To show the ethnic differences 
in maternal underestimation we chose to analyse the association between ethnicity and 
underestimation for two BMI values: BMI 15.5 kg/m2 (normal weight) and BMI 18 kg/m2 
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(overweight). The crude model was extended with those covariates which had the strongest 
association with the outcome (education level, immigrant generation, maternal age and 
maternal BMI) to obtain adjusted estimates of the relationship of interest.
The results are presented as odd ratios (OR) and 95% confidence intervals (CI) using the 
Dutch group as reference. Statistical analyses were conducted using SPSS version 18.0 
(SPSS Inc.) and R 2.11.1. A p-value <0.05 was regarded as statistically significant.

RESULTS

General characteristics according to ethnic group are shown in Table 1. Dutch women 
were generally older, had the lowest BMI, and had a higher education (p<0.03). Prevalence 
of overweight/obesity at the age of 5 years was lowest in Dutch children (7.4%) and 
considerable higher in Turkish children (30.6%) and Moroccan children (28.0%).
High percentages of maternal underestimation were found in overweight children in 
all ethnic groups (Table 2). Overall 79.1% with an overweight/obese child, and 5.7% of 
the mothers with a normal weight child, underestimated their child’s weight, with large 
differences between ethnicities. The lowest percentage of underestimation was found in 
the Dutch group (3.6% in the normal weight children and 73.0% in the overweight/obese 
children) and the highest in the Turkish (15.3 and 92.3%) and Moroccan (15.7% and 82.2%) 
groups. By separating the overweight from the obese children in general, 85.5% of the 
mothers who had an overweight child did not perceive their child as too heavy, as did 52.6% 
of the mothers with an obese child.  
The univariable analyses evaluated to what extent the determinants were associated 
with underestimation in the overall group (Table 3). All factors were associated with 
underestimation, except for gender. Interactions with ethnicity were non-significant (log 
likelihood: p>0.05). 
Figure 1 shows the estimated ORs for underestimation for the ethnic groups (Dutch group 
is reference), as a function of BMI of the child (adjusted for measured BMI of the child). 
For the African descent group, the ORs for underestimation were lower in the higher BMI 
range. In the Turkish group, the ORs for underestimation were generally higher across all 
BMI values, but became non-significant with increasing BMI. For the Moroccan group the 
ORs for underestimation were higher in the normal weight children and became similar to 
the Dutch group with increasing BMI. The ORs of the ‘other’ group were the most similar 
to the Dutch reference group. 
Table 4 presents data on the crude and multivariable association between underestimation 
and ethnicity in the normal weight (BMI 15.5 kg/m2) and overweight (BMI 18 kg/m2) group. 
In the crude analyses of the normal weight children the OR for maternal underestimation 
was higher in the Turkish (OR: 6.89; 95%CI: 2.34-20.26) and Moroccan (OR: 11.20, CI: 
5.17-24.26) groups compared to the Dutch group. After adding the explanatory variables 
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Table 1: General characteristics according to the ethnic groups.

 Dutch 
N=1744 

African descent 
N=184

Turkish 
N=86

Moroccan 
N=161

Others 
N=592

  mean (SD) or %

Related to SES

Maternal age (year) 38.3 (3.8) 35.2 (5.9) 32.6 (5.8) 33.7 (5.2) 37.5 (4.6)

Maternal education level

  Low 6.3 28.3 52.9 52.5 14,7

  Middle/high 93.7 71.7 47.1 47.5 85.3

Employment before pregnancy % 
yes

91.2 61.8 41.2 44.1 76.2

Financial status

  Draw up savings 9.0 28.8 10.8 25.5 14.9

  Just enough 19.0 30.6 67.5 43.1 27.6

  Able to save 72.0 40.6 21.7 31.4 57.5

Related to degree of acculturation

Language proficiency

  Poor 0 8.1 25.0 20.6 6.3

  High 100 91.9 75.0 79.4 93.7

Immigrant generation

  1st generation 0 78.6 74.1 76.4 58.6

  Born in the Netherlands 100 24.1 25.9 23.6 41.4

Related to the parents

maternal BMI (kg/m2) 23.2 (3.7) 26.1 (6.6) 26.2 (4.4) 26.7 (4.9) 23.9 (5.1)

paternal BMI (kg/m2) 24.8 (2.9) 25.6 (3.5) 26.1 (3.1) 26.6 (4.7) 24.9 (3.7)

Related to the child

Child age (yr) 5.7 (0.5) 5.9 (0.6) 5.9 (0.5) 6.1 (0.5) 5.8 (0.5)

Gender 

  Boy 50.3 46.2 50.6 56.5 46.5

  Girl 49.7 53.8 49.4 43.5 53.5

BMI child  (kg/m2) 15.6 (1.1) 16.2 (1.9) 16.7 (1.9) 16.8 (1.9) 15.7 (1.4)

Overweight/obese % yes 7.4 19.1 30.6 28.0 10.3

Table 2: Percentage underestimation in the total group and per ethnicity in the different weight 
categories. 

 Total Dutch African descent Turkish Moroccan Others

Underestimation %

Overall 13.5 8.7 22.0 38.8 34.4 15.8

Normal weight child 5.7 3.6 5.9 15.3 15.7 8.5

Overweight/obese child 79.1 73.0 87.9 92.3 82.2 79.1

Overweight child  n=235 85.5 -* - - - -

Obese child  n=57 52.6 - - - - -

* No percentages were calculated due to small numbers
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(maternal age, BMI and education, and generation) into the model the OR remained 
significantly higher in the Moroccan group (OR: 4.37; 95%CI: 1.79-10.62). 
The OR for maternal underestimation in the overweight children was higher in the Turkish 
(OR: 2.80; 95%CI: 1.12-6.96) group, but became non-significant after adding the explanatory 
variables.  
Variable-by-variable analysis showed that maternal educational level and immigrant 
generation largely explained the ethnic differences in underestimation in normal weight 
children and in overweight/obese children. In addition to educational level and immigrant 
generation, maternal age partly explained the ethnic differences in maternal underestimation. 
Maternal BMI was an independent predictor for maternal underestimation; however, it did 
not explain the ethnic differences (results not shown).

Table 3: Univariable odds ratios (OR) between maternal underestimation and the SES, acculturation, 
parental and child factors. 

 N Underestimation
OR (95% CI)

Related to SES

Maternal age (year) 2769 0.91 (0.89-0.93)

Maternal education level

   Low 380 4.13 (3.21-5.32)

   Middle/high 2389 ref

Employment before pregnancy 

  Yes 506 ref

  No 2263 2.78 (2.18-3.54)

Financial status

  Draw up savings 350 2.58 (1.91-3.50)

  Just enough 679 3.30 (1.78-2.96)

  Able to spare 1740 ref

Related to degree of acculturation

Language proficiency

  Poor 106 4.39 (2.91-6.61)

  High 2663 ref

 Immigrant generation

  1st generation 2093 2.94 (2.34-3.70)

  Born in the Netherlands 676 ref

Related to the parents

Maternal BMI (kg/m2) 2769 1.09 (1.06-1.11)

Paternal BMI (kg/m2) 2769 1.06 (1.03-1.10)

Related to the child

Gender 

  Boy 1374 ref

  Girl 1395 1.07 (0.86-1.33)
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Table 4: Multivariable analysis: association between underestimation and ethnicity for normal weight 
(BMI=15.5) and overweight (BMI=18) children. 

Crude Adjusted

 Crude OR (95% CI)

BMI 15.5

Dutch 1.00 1.00

African descent 1.08 (0.27-4.35) 0.49 (0.11-2.21)

Turkish 6.83 (2.33-20.05) 2.56 (0.79-8.33)

Moroccan 11.55 (5.28-25.26) 4.53 (1.84-11.16)

Others 1.79 (0.94-3.39) 1.18 (0.58-2.43)

BMI 18

Dutch 1.00 1.00

African descent 1.85 (0.96-3.55) 0.92 (0.43-1.96)

Turkish 2.80 (1.12-6.98) 1.28 (0.47-3.47)

Moroccan 1.38 (0.73-2.60) 0.62 (0.30-1.28)

Others 1.18 (0.69-1.99) 0.70 (0.37-1.30)

Abbreviations: OR = odds ratio; CI = confidence interval. Crude: Ethnicity adjusted for BMI of the child 
Model 1: As in crude model, with the addition of maternal age and BMI, education level and immigrant 
generation.

Figure 1: Estimated ORs (depicted on log-scale) for maternal underestimation per ethnic group (Dutch is 
reference group), as a function of the child’s BMI (adjusted for the measured BMI of the child).
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DISCUSSION

This study provides insight into ethnic differences in the maternal ability to correctly 
estimate their child’s weight status at age 5 years in different child bodyweight categories 
(normal and overweight), and the factors associated with underestimation by the mother. 
It was found that the percentage of maternal underestimation is high, irrespective of 
the ethnic background. Maternal underestimation occurred mainly in mothers with an 
overweight child, although mothers with a normal weight child also underestimated their 
child’s weight. Overall, mothers with an overweight/obese child underestimated their 
child’s weight in 79.1% of the cases. The highest percentage of underestimation occurred 
among the Turkish mothers, which was partly due to the high percentage of overweight 
children in this group. Moroccan and Turkish mothers more often perceive the weight of 
their normal weight child to be ‘too low’. African descent mothers with an obese child tend 
to have fewer difficulties correctly estimating their child’s weight status compared to the 
Dutch mothers. 
The current study identified several determinants increasing the risk for underestimation 
of their child’s weight. More specifically, educational level, immigrant generation and (to a 
lesser extent) maternal age, are important determinants related to underestimation.
Other studies on maternal perception also found high rates of underestimation of their 
child’s weight.15,16,22,23 For example, Harnack et al. found underestimation not only in ethnic 
minority groups or low educated parents, but also in a predominantly white, well-educated 
population;39 they found that 90.7% of the parents with overweight preschoolers classified 
their child as average weight, compared with the 85.5% in our multi-ethnic population. 
Another study on parental perception in the Netherlands reported rates similar to those 
in our study.40 This underlines that classification of overweight is difficult for mothers 
throughout society. Others reported that mothers who underestimate may be in denial and 
may not want to recognise the overweight problem.22,41

Although parental lack of awareness of childhood overweight appears to be evident across 
all levels of parental education and ethnicities, studies in the USA found high percentages of 
maternal underestimation in ethnic minority groups.22-26,42 For example, Killion et al. reported 
that a high percentage of mothers from African-American descent perceived their children 
(4-5 years old) to be thinner than their actual body size.23 We also found a high percentage of 
underestimation in the African descent mothers. However, the ORs for underestimation are 
similar to those in the ethnic Dutch mothers. This may be because our ‘African descent’ group 
is composed of all those from south Saharan African origin with different cultures; the ORs 
for underestimation may in fact differ between these smaller groups.
Unlike the African descent mothers, the Turkish and Moroccan mothers are more likely 
to underestimate their normal weight (Turkish and Moroccan) and overweight (Turkish) 
child. Besides the negative implications for non-awareness of overweight in a child 14,17,18,43, 
also normal weight children (whose weight was considered to be too low) may be at risk of 
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developing overweight. These children are more likely to be pressurised to eat 43 and have a 
higher risk of unfavourable weight development than children whose weight is considered 
to be ‘just right’.14 This study revealed several determinants explaining why these Turkish 
and Moroccan mothers are more likely to underestimate.
The influence of lower education and income on the ability to classify the weight of the 
child is well reported.15,20,22,24,44,45 Educational level is a measure for SES. In addition to 
educational level, we also used employment and financial status to examine the association 
between maternal underestimation and SES. Although each SES factor was related to 
maternal underestimation, the multivariate analysis showed that maternal educational level 
was the strongest independent SES determinant related to ethnic differences in maternal 
underestimation. The ethnic differences in maternal underestimation in the Turkish and 
Moroccan groups are partly explained by their lower education level.
Besides education level, it was found that ethnic minority mothers born abroad (first 
generation) have higher levels of underestimation. This suggests that first-generation 
immigrant mothers are more related to their home culture than the minority mothers 
born in the Netherlands 46, and that obesity is generally more accepted in these cultures.31 
Furthermore, a heavier weight in childhood may be seen as healthy 26,47, which supports 
our finding of higher ORs for maternal underestimation in the normal weight Moroccan 
and Turkish children. Studies on the acculturation of Turkish people report the importance 
of maintaining their own culture in the private (socio-emotional, value-related) domain.46 
Turkish mothers of first-generation immigrants may be more influenced by their original 
values regarding overweight, which might explain the high ORs for maternal underestimation 
in this group.  
In the present study, maternal age also partly explained the association between under-
estimation and ethnicity. The minority mothers were younger and had a higher percentage 
for underestimation. Although maternal BMI is an independent factor associated with 
underestimation, it did not explain the ethnic differences. Mothers with a lower BMI are 
reported to be more aware of their child’s weight.19,22 In contrast to earlier reports19,48,49 we 
found no association between gender and underestimation; however, this difference may be 
the result of different age groups and cultural differences between the studies. 
The present study has several strengths. It is a large multi-ethnic population-based study, and 
data on anthropometrics, weight perception and social environment are comprehensive. 
To our knowledge, this is the first study addressing ethnic differences in maternal 
underestimation and their explanatory determinants in a European cohort. Most studies 
on this topic are single race and thus unable to differentiate between ethnic groups, or 
provide data on specific racial/ethnic groups. A limitation of our study is the relatively small 
group of children with obesity. Because we were unable to calculate ORs in this subgroup, 
the apparently higher ORs for underestimation in Turkish children cannot be proven. 
More research is needed to examine differences in underestimation among the high BMI 
regions. Moreover, the group included in the present study (participating in phase 3) has 
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a higher education level and are less ethnically diverse. Due to this selection bias, the 
prevalence of maternal underestimation and the explanatory role of the determinants may 
be underestimated.
Maternal/parental recognition and acknowledgement of their child’s weight are critical 
steps in the success of interventions aimed at preventing overweight. It may be difficult to 
perceive a child’s weight, especially when the parents live in an obesogenic environment 
with a high prevalence of overweight/obesity. It could be that, for them, “overweight is the 
new normal weight” and so if one’s child looks like all the other children, a mother may not 
realize that their child is at risk. A lower educational level, being a young mother, and being 
born in a foreign country play an important role in underestimation. This suggests that 
socio-cultural factors may contribute to the higher degree of underestimation, especially 
among Turkish and Moroccan mothers. Our findings may be of particular value to youth 
health care physicians who need to identify which parents are most in need of advice/
education regarding their child’s weight. However, more research is needed concerning the 
impact of maternal underestimation on their child’s weight.

ACKNOWLEDGEMENTS

This work would not have been possible without the input from the participants, primary 
schools, students and youth health care centres in Amsterdam. The ABCD study was 
financially supported by the Academic Medical Centre (AMC), Amsterdam; the Public 
Health Services (GGD), Amsterdam; and the Netherlands Organization for Health Research 
and Development (ZonMw), The Hague. 

94

Chapter 5



REFERENCES

 1.  Rennie KL, Jebb SA. Prevalence of obesity in Great Britain. Obes Rev. 2005;6:11-12.
 2.  Saxena S, Ambler G, Cole TJ, Majeed A. Ethnic group differences in overweight and obese children 

and young people in England: cross sectional survey. Arch Dis Child. 2004;89:30-36.
 3.  Singh AS, Chinapaw MJ, Brug J, Kremers SP, Visscher TL, van MW. Ethnic differences in BMI among 

Dutch adolescents: what is the role of screen-viewing, active commuting to school, and consumption 
of soft drinks and high-caloric snacks? Int J Behav Nutr Phys Act. 2009;6:23.

 4.  Fredriks AM, Van BS, Sing RA, Wit JM, Verloove-Vanhorick SP. Alarming prevalences of overweight 
and obesity for children of Turkish, Moroccan and Dutch origin in The Netherlands according to 
international standards. Acta Paediatr. 2005;94:496-498.

 5.  Kolsgaard ML, Andersen LF, Tonstad S, Brunborg C, Wangensteen T, Joner G. Ethnic differences 
in metabolic syndrome among overweight and obese children and adolescents: the Oslo Adiposity 
Intervention Study. Acta Paediatr. 2008;97:1557-1563.

 6.  Lynch WC, Heil DP, Wagner E, Havens MD. Ethnic differences in BMI, weight concerns, and 
eating behaviors: comparison of Native American, White, and Hispanic adolescents. Body Image. 
2007;4:179-190.

 7.  Schokker DF, Visscher TL, Nooyens AC, van Baak MA, Seidell JC. Prevalence of overweight and 
obesity in the Netherlands. Obes Rev. 2007;8:101-108.

 8.  Whitaker RC, Orzol SM. Obesity among US urban preschool children: relationships to race, ethnicity, 
and socioeconomic status. Arch Pediatr Adolesc Med. 2006;160:578-584.

 9.  Freedman DS, Khan LK, Serdula MK, Dietz WH, Srinivasan SR, Berenson GS. Racial differences in 
the tracking of childhood BMI to adulthood. Obes Res. 2005;13:928-935.

 10.  Freedman DS, Khan LK, Serdula MK, Ogden CL, Dietz WH. Racial and ethnic differences in secular 
trends for childhood BMI, weight, and height. Obesity (Silver Spring). 2006;14:301-308.

 11.  Lloyd LJ, Langley-Evans SC, McMullen S. Childhood obesity and adult cardiovascular disease risk: a 
systematic review. Int J Obes (Lond). 2009;34:18-28.

 12.  Reinehr T, Andler W, Denzer C, Siegried W, Mayer H, Wabitsch M. Cardiovascular risk factors in 
overweight German children and adolescents: relation to gender, age and degree of overweight. Nutr 
Metab Cardiovasc Dis. 2005;15:181-187.

 13.  Boneberger A, von KR, Milde-Busch A, Bolte G, Rochat MK, Ruckinger S. Association between peer 
relationship problems and childhood overweight/obesity. Acta Paediatr. 2009;98:1950-1955.

 14.  Kroke A, Strathmann S, Gunther AL. Maternal perceptions of her child’s body weight in infancy and 
early childhood and their relation to body weight status at age 7. Eur J Pediatr. 2006;165:875-883.

 15.  Manios Y, Kondaki K, Kourlaba G, Vasilopoulou E, Grammatikaki E. Maternal perceptions of their 
child’s weight status: the GENESIS study. Public Health Nutr. 2009;12:1099-1105.

 16.  Carnell S, Edwards C, Croker H, Boniface D, Wardle J. Parental perceptions of overweight in 3-5 y 
olds. Int J Obes (Lond). 2005;29:353-355.

 17.  Etelson D, Brand DA, Patrick PA, Shirali A. Childhood obesity: do parents recognize this health risk? 
Obes Res. 2003;11:1362-1368.

 18.  Jeffery AN, Voss LD, Metcalf BS, Alba S, Wilkin TJ. Parents’ awareness of overweight in themselves 
and their children: cross sectional study within a cohort (EarlyBird 21). BMJ. 2005;330:23-24.

 19.  Maynard LM, Galuska DA, Blanck HM, Serdula MK. Maternal perceptions of weight status of 
children. Pediatrics. 2003;111:1226-1231.

 20.  Warschburger P, Kroller K. Maternal perception of weight status and health risks associated with 
obesity in children. Pediatrics. 2009;124:e60-e68.

95

C
ha

pt
er

 5

Maternal underestimation of offspring’s weight



 21.  Eckstein KC, Mikhail LM, Ariza AJ, Thomson JS, Millard SC, Binns HJ. Parents’ perceptions of their 
child’s weight and health. Pediatrics. 2006;117:681-690.

 22.  Baughcum AE. Maternal perceptions of overweight preschool children. 2000;106:1380-1386.
 23.  Killion L, Hughes SO, Wendt JC, Pease D, Nicklas TA. Minority mothers’ perceptions of children’s 

body size. Int J Pediatr Obes. 2006;1:96-102.
 24.  Jain A, Sherman SN, Chamberlin LA, Carter Y, Powers SW, Whitaker RC. Why don’t low-income 

mothers worry about their preschoolers being overweight? Pediatrics. 2001;107:1138-1146.
 25.  Rosas LG, Harley KG, Guendelman S, Fernald LC, Mejia F, Eskenazi B. Maternal Perception of Child 

Weight Among Mexicans in California and Mexico. Matern Child Health J. 2009;14:886-894.
 26.  Sherry B, McDivitt J, Birch LL, Cook FH, Sanders S, Prish JL, et al. Attitudes, practices, and concerns 

about child feeding and child weight status among socioeconomically diverse white, Hispanic, and 
African-American mothers. J Am Diet Assoc. 2004;104:215-221.

 27.  Bennett GG, Wolin KY. Satisfied or unaware? Racial differences in perceived weight status. Int J 
Behav Nutr Phys Act. 2006;3:40.

 28.  Kuchler F, Variyam JN. Mistakes were made: misperception as a barrier to reducing overweight. Int J 
Obes Relat Metab Disord. 2003;27:856-861.

 29.  Paeratakul S. Sex, race/ethnicity, socioeconomic status, and BMI in relation to self-perception of 
overweight. 2002;10:345-350.

 30.  Kumanyika S, Wilson JF, Guilford-Davenport M. Weight-related attitudes and behaviors of black 
women. J Am Diet Assoc. 1993;93:416-422.

 31.  Kumanyika S. Ethnicity and obesity development in children. Ann N Y Acad Sci. 1993;699:81-92.
 32.  Johnson-Taylor WL, Fisher RA, Hubbard VS, Starke-Reed P, Eggers PS. The change in weight 

perception of weight status among the overweight: comparison of NHANES III (1988-1994) and 
1999-2004 NHANES. Int J Behav Nutr Phys Act. 2008;5:9; doi:101186/1479-5868-5-9.

 33.  Eijsden van M, Vrijkotte TG, Gemke RJ, van der Wal MF. Cohort Profile: The Amsterdam Born 
Children and their Development (ABCD) Study. Int J Epidemiol. 2011;40:1176-1186.

 34.  Cole TJ, Bellizzi MC, Flegal KM, Dietz WH. Establishing a standard definition for child overweight 
and obesity worldwide: international survey. BMJ. 2000;320:1240-1243.

 35.  Cole TJ, Flegal KM, Nicholls D, Jackson AA. Body mass index cut offs to define thinness in children 
and adolescents: international survey. BMJ. 2007;335:194.

 36.  Reilly JJ, Dorosty AR, Emmett PM. Identification of the obese child: adequacy of the body mass index 
for clinical practice and epidemiology. Int J Obes Relat Metab Disord. 2000;24:1623-1627.

 37.  Buuren van S, Groothuis-Oudshoorn K. MICE: Multivariate Imputation by Chained Equations in R. 
Journal of statistical software. 2010;10:1-68.

 38.  Harrell FE, Jr., Lee KL, Mark DB. Multivariable prognostic models: issues in developing models, 
evaluating assumptions and adequacy, and measuring and reducing errors. Stat Med. 1996;15:361-
387.

 39.  Harnack L, Lytle L, Himes JH, Story M, Taylor G, Bishop D. Low awareness of overweight status 
among parents of preschool-aged children, Minnesota, 2004-2005. Prev Chronic Dis. 2009;6:A47.

 40.  Bossink-Tuna HN, L’Hoir MP, Beltman M, Boere-Boonekamp MM. Parental perception of weight 
and weight-related behaviour in 2- to 4-year-old children in the eastern part of the Netherlands. Eur 
J Pediatr. 2009;168:333-339.

 41.  Muhammad NA, Omar K, Shah SA, Muthupalaniappen LA, Arshad F. Parental perception of their 
children’s weight status, and its association with their nutrition and obesity knowledge. Asia Pac J 
Clin Nutr. 2008;17:597-602.

 42.  Tschamler JM, Conn KM, Cook SR, Halterman JS. Underestimation of children’s weight status: views 
of parents in an urban community. Clin Pediatr (Phila). 2010;49:470-476.

96

Chapter 5



 43.  Francis LA, Hofer SM, Birch LL. Predictors of maternal child-feeding style: maternal and child 
characteristics. Appetite. 2001;37:231-243.

 44.  Crawford D, Timperio A, Telford A, Salmon J. Parental concerns about childhood obesity and the 
strategies employed to prevent unhealthy weight gain in children. Public Health Nutr. 2006;9:889-
895.

 45.  Genovesi S, Giussani M, Faini A, Vigorita F, Pieruzzi F, Strepparava MG, et al. Maternal perception 
of excess weight in children: a survey conducted by paediatricians in the province of Milan. Acta 
Paediatr. 2005;94:747-752.

 46.  Arends-Toth J, Vijver van de FJR. Domains and dimensions in acculturation: implicit theories of 
Turkish-Dutch. International journal of intercultural relations. 2004;19-35.

 47.  Esenay FI, Yigit R, Erdogan S. Turkish mothers’ perceptions of their children’s weight. J Spec Pediatr 
Nurs. 2010;15:144-153.

 48.  Campbell MW, Williams J, Hampton A, Wake M. Maternal concern and perceptions of overweight 
in Australian preschool-aged children. Med J Aust. 2006;184:274-277.

 49.  Martin MA, Frisco ML, May AL. Gender and race/ethnic differences in inaccurate weight perceptions 
among U.S. adolescents. Womens Health Issues. 2009;19:292-299.

97

C
ha

pt
er

 5

Maternal underestimation of offspring’s weight




