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Abstract  

Aims 

The aim of this paper is to investigate anthropometric characteristics in 11-year-olds 

Norwegian by gender and parental education, and to study associations between adolescents’ 

overweight and waist circumference (WC) and maternal and paternal overweight and WC.  

Methods 

A total of 1483 adolescents, 1156 mothers and 1016 fathers participated in the baseline survey 

of the HEIA-study (September 2007). Anthropometric measures of the adolescents were 

assessed by project staff according to standard procedures. Self reported data about pubertal 

status were collected through questionnaires. Parental education and anthropometric measures 

of parents were collected by self report.  

Results 

The prevalence of overweight (including obesity) determined by the cut-offs for BMI 

suggested by the International Obesity Task Force (IOTF), was 14.6% among girls and 13.6% 

among boys. The highest prevalence of overweight was observed among adolescents with 

parents who had less than 12 years of education (18.8%). Overweight and WC in girls was 

strongly associated with mothers’ overweight and WC. For boys, overweight and WC was 

strongly associated with both mothers’ and fathers’ overweight and WC.  

Conclusion 

There was a social gradient in anthropometric characteristics and overweight rates among 

Norwegian 11-year-old adolescents. Maternal overweight and WC was associated with 

overweight and WC in girls and boys, while paternal overweight and WC were associated 

with overweight and WC in boys. The results indicate that mothers are key persons in 

prevention of overweight among adolescents, despite gender. Fathers are important as role 

 



 

models for their sons. Targeting parental overweight/obesity could be a strategy in future 

interventions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Background 

Overweight and obesity are reaching epidemic proportions among children and adolescents 

around the world and in many European countries [1,2]. Based on self-reported data, 

prevalence rates of overweight and obesity among 11-year-olds in Norway is similar to what 

has been observed in other Scandinavian countries, but rates are generally lower than among 

11-year-olds in other parts of Europe [3,4].  

 

Different indicators have been used to assess overweight and obesity in children and 

adolescents, and body mass index (BMI) is probably the most used. Waist circumference 

(WC) is a measure of the distribution of body fat, and does better than BMI in predicting 

future risk of cardiovascular disease or diabetes, especially in adolescents [5]. The waist/hip-

ratio (WHR) is not a good index to identify intra-abdominal fat deposition in children and 

adolescents [6]. However, the waist-to-height ratio (WHTR) has been proposed to be of great 

value as a simple anthropometric index, because of its ability to explain body fat distribution 

and its association with cardiovascular health risks [7,8].  

 

When Whitaker et al conducted their study in 1997 it was not known whether parental 

overweight/obesity altered the probability that the child would become overweight/obese [9]. 

Since then, several studies have shown that parental (particularly maternal) 

overweight/obesity increases the risk of a child becoming obese [10-15]. Further, Perez-Pastor 

et al found that the relationship between parental BMI and weight gain in children (1-8 years 

old) is gender specific. The rise in childhood obesity over the last decade seems to be largely 

confined to those whose same-sex parents are overweight/obese [14]. In the studies mentioned 

above, BMI was the anthropometric measure of adiposity [10-15]. Fewer studies include WC 

of children and parents and if included, the number of participants is often low [16], WC is 

 



 

only available for the children and one parent (the mother) [17] or WC is only available for 

the child [11]. To our knowledge, few studies have examined the associations between 

parental and child WC in a larger population [16,17]. Investigating gender-specific 

associations between parents and child may be important in prevention of childhood obesity 

and in understanding the behavioural influence of parents. We have collected anthropometric 

data on weight, height and WC from children, mothers and fathers as part of the HEIA-study 

(HEalth In Adolescents), a school-based randomized intervention trial to promote healthy 

weight among children.  

 

The aim of this paper is twofold. First, we investigate anthropometric characteristics in 11-

year-olds Norwegian by gender and parental education. Second, we study associations 

between adolescents’ overweight and WC and maternal and paternal overweight and WC. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Methods 

Study design and subjects 

A total of 177 schools from cities in seven counties (Akershus, Buskerud, Hedmark, Oppland, 

Telemark, Vestfold and Østfold) were invited to participate in the HEIA-study. Selection 

criteria were that they had a minimum of 40 enrolled 6th graders in the school. In total 37 

schools accepted the invitation.  

 

All 6th graders in these 37 schools (n = 2165) and their parents/legal guardians were invited to 

participate. Of these, 1580 returned a parent signed informed consent form for their 

adolescent. The data collection took place during four weeks in September 2007. On the day 

of the survey the adolescents filled in an Internet based questionnaire and a short paper 

questionnaire about pubertal status, and they took part in an examination of anthropometric 

measures. Further, the adolescents were asked to bring home an envelope with questionnaires 

to their parents/ legal guardian (hereafter called parents), one questionnaire for the mother and 

one for the father. We did not collect data from the schools and children/parents declining 

participation. 

 

The adolescents present at the day of the data collection and willing to take part in the 

anthropometric measurements are included in this paper, as are their parents reporting 

anthropometric measures. A total of 1483 adolescents (68.5% of those 2165 invited to 

participate), 1156 mothers (53.4%) and 1016 fathers (46.9%) with one or more valid body 

measure were included in the analysis presented here. For 976 of the adolescents both parents 

returned a questionnaire, of these 965 mothers and 962 fathers reported one or more 

anthropometric measure. For those 254 adolescents where only one parent returned a 

questionnaire, 191 mothers and 54 fathers reported one or more anthropometric measure. 

 



 

Only 6% of the adolescents reported that they lived with other adults than their mother and/or 

father. Furthermore, 84% of the fathers lived together with the adolescent’s mother, and 75% 

of the mothers lived together with the adolescent’s father. 

 

The study was approved by the Regional Committees for Medical Research Ethics and the 

Norwegian Social Science Data Service.  

 

Anthropometric measurements 

The height was measured to the nearest 0.1 cm, using a wall-mounted tape with the child 

standing upright against the wall and without shoes. The adolescent’s weight was measured 

with light clothing, i.e. T-shirt and underwear, to the nearest 0.1 kg using a Tanita scale 

(Tanita TBF-300, Tanita Corporation of America, Illinois, USA).  

 

Waist circumference was measured in centimetres to the nearest 0.1 cm with a flexible 

measuring tape midway between the lower rib and the iliac crest at the end of a normal 

expiration. The adolescent was standing with at straight posture, relaxed arms, body weight 

equally distributed on both legs. Hip circumference was measured at the widest circumference 

of the hip. 

 

BMI was calculated as weight/(height x height) (kg/m2). The waist/hip-ratio was calculated as 

the ratio of waist (cm) and hip (cm) circumference, while the waist-to-height ratio was 

calculated as the ratio of waist (cm) and height (cm). Body composition (percentages of body 

fat, BF%) was measured by the Tanita scale (using bioelectrical impedance analysis (BIA)). 

The adolescents were in light clothing and barefoot when entering the scale. 

 

 



 

The age-and gender specific BMI cut-off values proposed by the International Obesity Task 

Force [18] were used to categorize the adolescents as non-overweight and overweight 

(including obesity). Due to few obese adolescents (1.8%) these are included in the proportion 

of overweight in the analyses. There is no consensus about the best cut-off points for WC, 

WHTR or BF% in young people. Hence, for WC we used the cut-off values proposed by 

Fredriks et al [19]. The values above the cut-off classify the individuals as at risk of 

cardiovascular and metabolic diseases. Also WHTR ≥ 0.5 has been used as cut-off to identify 

adolescents with adverse cardiovascular risk factors [8]. 

  

The parents were instructed to report their weight in kilograms and their height in centimetres 

in the questionnaire. They were also asked to use an enclosed flexible measuring tape to 

measure hip- and waist circumference themselves, following written guidelines (including an 

illustration). Hip and waist circumference should be measured to the nearest 0.1 centimetres, 

waist measured midway between the lower rib and the iliac crest and hip circumference 

measured at the widest circumference of the hip. The self-reported height and weight were 

used to calculate BMI which was classified into overweight (including obesity) or non-

overweight according to cut-off points of 25 kg/m2 defined according to the World Health 

Organisation (WHO) criteria [20]. For WC the cut-off for WC defined according to the WHO 

criteria were used (indicating increased risk of metabolic implications) [20]. For the analyses, 

these variables were dichotomized as non-overweight and overweight (including obesity), 

above or below the cut-off points. 

 

Data from questionnaires 

Self-reported information about parental education was collected as part of the informed 

consent for the adolescent. Education was categorized into three levels: 12 years or less, 

 



 

between 13 and 15 year and 16 years or more. The information about education from the 

parent with the longest education was used in the analysis, or else the one available. 

 

Due to ethical reasons the students filled in questions about pubertal status. The Pubertal 

Development Scale (PDS) utilized in the study is based at the Pubertal Category Scores (PCS) 

as defined by Carskadon and Acebo [21]. PDS for boys included body hair growth, voice and 

facial hair. For girls, PDS included body hair growth, breast development and menarche. The 

adolescents were categorized as Pre pubertal (1), Early pubertal (2), Midpubertal (3), Late 

Pubertal (4) or Postpubertal (5). For the analyses the scale was reduced (dichotomized into 

pre-/early pubertal and mid-/late- /postpubertal for girls, and prepubertal and early-/mid-/late- 

/postpubertal for boys), as suggested in a study comparing PDS and the Sexual Maturation 

Scale [22].  

 

A reliability study of the measured height and waist (by staff) and the PDS (self-reported) 

among 114 adolescents were conducted prior to the survey, together with a test-retest of the 

self-reported height/weight/WC among 44 mothers and 35 fathers. Pearson’s test-retest 

correlation coefficients for body measures ranged from 0.94-0.99 for both the adolescents and 

their parents. For the questions included in the PDS the correlation ranged from 0.76-0.90 

(data not shown).  

 

Data analysis 

Anthropometric characteristics are presented as means and standard deviations (SD), unless 

otherwise stated. Continuous variables were tested for differences between gender for both 

adolescents and parents with independent sample t-tests, and Chi-square test of proportions 

 



 

was used for categorical variables. One-way ANOVA was used to test for differences 

between the three levels of parental education. 

 

The association of the selected variables (parental education, parental overweight and pubertal 

status) with BMI (non-overweight/ overweight) and WC (above/below cut-off) was analyzed 

by binary logistic regression. For the factors for which significant associations were observed, 

the analyses were redone controlling for the other significant predictors, in order to examine 

whether the associations were independent of each other. Pubertal status was always included 

for clinical reasons.  

 

The models were tested for interaction effects between condition and parental characteristics, 

and no interaction effects were found except concerning paternal BMI and parental education, 

for girls only. Clustering effects due to schools being the unit of recruitment was checked by 

Linear Mixed Model procedure. No clustering effect was found for the adolescent’s BMI and 

WC, only 2% of the unexplained variation was on group level.  

 

Data were analyzed using the IBM SPSS Statistics, version 16 (IBM Corporation, New York, 

USA). 

 

 

 

 

 

 

 

 



 

Results 

There were significant differences between girls and boys for weight and height (p≤0.02), 

waist- and hip circumference, WHR, WHTR and BF% (p<.001). The prevalence of 

overweight (including obesity) was 14.6% among girls and 13.6% among boys, while 1.7% of 

the girls and 1.8% of the boys were obese (data not shown). No significant differences 

between genders were found for prevalence of overweight/obesity and BMI. The prevalence 

of overweight (including obesity) for mothers were 29.9% and for fathers 59.0% (Table I).  

 

TABLE 1 about HERE 

 

Among adolescents classified as overweight using BMI, 99% were also above the WC cut-

off. Of those categorized to be normal weight, about 40% were above the WC cut-off. 

Further, those adolescents classified as having a normal weight using BMI all had a WHTR 

below cut-off. In adolescents defined as overweight according to BMI, 68.6% of the girls and 

49.0% of the boys had a WHTR below cut-off (Table II). 

 

TABLE 2 about HERE 

 

There were significant differences for weight (p=0.02), hip circumference (p=0.003), BMI, 

WC, WHR, WHTR, BF% and prevalence of overweight (p≤0.001) when comparing 

adolescents who had parents with the lowest educational level and parents with 13-15 years of 

education, and between parents with the lowest and the highest educational level. The patterns 

were similar for boys and girls, except for weight for which the differences were significant 

for girls but not for boys (data not shown). 

 

 



 

TABLE 3 about HERE 

 

Overweight in girls was significantly associated with maternal overweight, while overweight 

in boys was significantly associated with both maternal and paternal overweight (Table IV). 

Odds ratio (OR) indicated that girls who had overweight mothers, were 2.3 times more likely 

to be overweight compared to girls having non-overweight mothers, when adjusted for 

pubertal status, parental education and paternal overweight. The corresponding OR for boys 

was 3.6 when having overweight mothers and adjusted for pubertal status and father’s 

overweight. Boys, who had overweight fathers, were 4.4 times more likely to be overweight 

compared to boys having non-overweight fathers, when adjusted for pubertal status and 

maternal overweight.  

 

TABLE 4 about HERE 

 

Girls’ WC was significantly associated with pubertal score and maternal WC. The WC of 

boys was strongly associated with both maternal and paternal WC. The OR for girls who had 

mothers with WC above cut-off was 1.5 compared to girls having mothers with WC below 

cut-off, when adjusted for pubertal status and paternal WC. The girls who had reached the 

mid-, late or postpubertal level had more than two times higher OR (2.1) for WC above cut-

off than girls at pre- or early pubertal level, when adjusted for parental WC. For boys the OR 

was 1.8 if the mother or the father had WC above cut-off, adjusted for pubertal status, parental 

education and paternal/maternal WC. 

 

TABLE 5 about HERE 

 

 



 

There were no significant differences between adolescents who had one or two parents 

responding and those adolescents whose parents did not respond, according to weight, BMI, 

waist- and hip circumference, BF% and overweight. In the parental group which did not 

return a questionnaire, a higher proportion of the parents had 12 year or less of education, 

compared to the group of parents responding (data not shown).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Discussion 

The main findings are that there were significant differences in anthropometric characteristics 

and prevalence of overweight when stratified by parental education level, and that overweight 

and WC in girls was associated with maternal overweight and WC, while overweight and WC 

in boys was associated with both maternal and paternal overweight and WC.   

 

In the HEIA-study several anthropometric measures of 11-year-olds were collected 

objectively, giving a unique possibility to study overweight/obesity and associations using 

different indicators for body fatness (BMI/WC/WHTR/BF%). In a study among Hungarian 

school children, both normal and overweight children (according to BMI) with high BF% had 

significantly higher WC than their counterparts with normal BF% [23]. Further, Antal et al 

found a higher prevalence of obesity according to body fat content than to BMI, indicating 

that the BMI cut off points do not identify all children with high body fat [23]. Our finding 

that more than 40% of the normal weight adolescents had a WC above cut-off, may support 

this indication. However, a study by Garnett et al indicates that overweight/obesity by BMI 

may also overestimate the number of young people at risk compared to WHTR [8]. Our 

results support these findings, given that 68.6% of the girls and 49.0% of the boys were 

categorized as overweight/obese, while WHTR was below the cut-off value. When using BMI 

to estimate the proportion of overweight adolescents we may underestimate and overestimate 

the proportion of adolescents at risk of cardiovascular and metabolic diseases according to use 

of cut-off values for WC and WHTR, respectively. 

 

The prevalence of overweight/obesity reported in the present study is in accordance with 

national representative studies among 8-, 9- and 15-year-olds [24,25], and so are the BMI. 

The mean WC for girls in our study (62.4 cm) is lower than for the WC reported among the 9-

 



 

year-olds (63.1 cm) in the national study [25], which could be caused by a selection bias 

and/or pubertal development. The prevalence of overweight among the adults in the HEIA-

study is in accordance with the prevalence in another Norwegian study from 2001, using self-

reported weight and height (51.3% among men and 29.3% for women) [26]. In a Norwegian 

study parental education showed the clearest inverse gradients with self-reported 

overweight/obesity among 15-16 year olds compared to other indicators for socio economic 

status [27]. These findings are in accordance with the results from the HEIA-study, showing a 

clear inverse gradient for overweight and the anthropometric characteristics among 11-year-

olds.  

 

The results from the HEIA-study are in agreement with other studies reporting that children 

with an overweight parent (defined by BMI) are between 2 and 4 times more likely to be 

overweight compared to children having a non-overweight father or mother [10-13,15]. In the 

two studies presenting OR by gender both for children and parents (using BMI), the odds are 

in the range between 2 and 4 and thus close to the odds found in our study [10,12]. There are 

fewer studies reporting associations by OR for WC, but those which do indicate an OR 

between 2 and 3 [11,17]. No conclusion can be made separately for the obese adolescents in 

this study, due to the low prevalence. 

 

The association between parental BMI and WC and adolescents BMI and WC in the HEIA-

study did not differ. In both cases maternal overweight and WC was associated with 

overweight/WC in girls and boys, while paternal overweight and WC were associated with 

overweight/WC in boys. A possible explanation for the association observed for girls/boys 

and mothers could be that mothers are still the primary caregivers of adolescents in Norway, 

and therefore the mothers might have a stronger influence. Overweight/WC among boys 

 



 

seems to be more closely related to father’s overweight/WC, due to behavioural influence: the 

mothers acting as role models for daughters and the fathers for sons. This is supported by the 

findings of Perez-Pastor et al [14].  

 

Generalizability of our findings is limited because a local sample was recruited from a limited 

geographic area, in urban areas mainly. Furthermore, the recruitment of schools and 

participants may have caused a non-response bias, restricting the range of values on our 

anthropometric measures. The response rate among the parents may also affect the 

representativeness of the parental data. 

 

Another limitation may be the choice of cut off points for waist and WHTR in adolescents. 

There is no consensus about the best cut-off points for age and sex-specific WC and WHTR 

in young people, but by using cut-off points defined by others this study may contribute to 

reach a consensus. Finally, validity studies of self-reported height, weight and BMI among 

adults show trends of under-reporting for weight and over-reporting for height both for men 

and women [28]. Despite this, BMI is commonly used in studies investigating overweight and 

obesity [28]. Furthermore, men and women underestimate their WC and the underestimation 

is larger with higher BMI in both sexes [29]. Still, self-reported waist measurements are 

sufficiently accurate in identifying relationships with risk of disease and mortality in 

epidemiological studies [29]. Parents reported their relation to the child when giving the 

consent, not in the questionnaire where weight, height, waist- and hip circumference were 

reported, limiting the possibility to assess biological associations in anthropometry. To be 

able to do the regression analyses presented in Table IV and V the number of subjects were 

reduced, due to the moderate response rates among parents. This might explain why the 

 



 

parental education did not show a significant association, as reported in the descriptive 

analysis (Table III). 

 

Data on pubertal status were collected making it possible to take maturation status into 

consideration, which strengthened the study. Moderate to high correlations between 

adolescents’ self-administration of the PDS and physician ratings using Tanner stages have 

been reported in two small studies [21,30]. Another strength is that parental education is 

reported by the parents themselves, not the adolescents, and that we were able to collect these 

data from nearly all the parents giving their adolescents consent to participate in the study, not 

only from those parents answering the questionnaire. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Conclusions 

In conclusion, we observed a clear inverse social gradient for overweight and the 

anthropometric characteristics among the Norwegian 11-year-olds. Our findings confirm that 

having parents who are overweight or have a WC above cut-off may increase the risk of 

adolescents being overweight or having a WC above cut-off. Maternal overweight and WC 

was associated with overweight and WC in girls and boys, while paternal overweight and WC 

were associated with overweight and WC in boys. The results from the HEIA-study indicate 

that mothers are key persons in prevention of overweight among adolescents, despite gender. 

Fathers are important as well, in particular as role models for their sons. These findings may 

contribute to develop more effective strategies in obesity prevention and interventions, by 

targeting parental overweight/obesity in the interest of the adolescent. To assess overweight 

and future health risk among adolescents, measurement of both BMI and WC is 

recommended. 
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Table I. Anthropometric characteristics by gender in a group of 11-year-old Norwegian 
adolescents, and their parents [Mean (SD), except for overweight/obese (%)] 
 Girls  

(nb =717) 
Mean (SD) 

Boys  
(nb =764) 

Mean (SD) 

 
pc 

Mothers 
(nb = 1115) 
Mean (SD) 

Fathers 
(nb = 1006) 
Mean (SD) 

Age 11.2 (0.3) 11.2 (0.3) 0.42 41 (5) 43 (5) 
Weight (kg) 40.4 (8.2) 39.5 (7.9) 0.02 68 (11) 86 (12) 
Height (cm) 149.0 (7.3) 148.1 (6.5) 0.01 168 (6) 182 (6) 
BMI (kg/m2) 18.1 (2.7) 17.9 (2.7) 0.13 24 (4) 26 (3) 
Waist circumference (cm) 62.4 (6.5) 64.1 (6.8) <.001 81 (11) 93 (10) 
Hip circumference (cm) 77.6 (7.1) 75.3 (7.1) <.001 96 (9) 98 (7) 
Waist/hip-ratio  0.80 (0.05) 0.85 (0.05) <.001 0.8 (0.1) 0.9 (0.1) 
Waist-to-height ratio  
(WHTR) 

0.42 (0.04) 0.43 (0.04) <.001 0.5 (0.1) 0.5 (0.1) 

Percentages of body fat  19.4 (7.5) 15.1 (5.9) <.001 - - 
Overweight/Obese a (%) 14.6 13.6 0.57 29.9 59.0 
aAdolescents: defined by International Obesity Task Force’s cutoffs for overweight/obesity at age from 10.5 to 
12.5 [19]. Adults: defined by WHO’s cutoffs for overweight/obesity [22]. 
bThe number vary slightly for the different measures, n for BMI is reported. cDifference between gender. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

Table II. Body fatness in a group of 11-year-old Norwegian adolescents with normal 
weight versus overweight (according to BMI) 
 Girls (nc =717) Boys (n =764) 
BMIa Normal 

weight 
Overweight/ 

Obese 
Normal 
weight 

Overweight/ 
Obese 

 n = 612 n = 105 n = 660 n = 104 
Waist circumference b  
(cm), % (n) 

    

< cut-off 56.9 
(348) 

1.0 
(1) 

54.1 
(357) 

0.0 
(0) 

≥ cut-off 43.1 
(264) 

99.0 
(104) 

45.9 
(303) 

100.0 
(104) 

Waist-to-height ratio  
(WHTR), % (n) 

    

< 0.5 99.3 
(608) 

68.6 
(72) 

98.5 
(650) 

49.0 
(51) 

≥ 0.5 0.7 
(4) 

31.4 
(33) 

1.5 
(10) 

51.0 
(53) 

Percentages of body fat,  
mean (SD) 

 
17.4 (6.1) 

 
30.7 (4.8) 

 
13.5 (3.8) 

 
25.4 (6.3) 

aAdolescents: defined by International Obesity Task Force’s cutoffs for overweight/obesity at age from 10.5 to 
12.5 [19].  
bNumber of adolescents with WC ≥ cut off criteria, based on suggested gender specific cut-off points for WC 
among 11 year olds based on IOFT cut-off criteria (10.0 – 12.5 years) [20]. 
c For the percentages of body fat the number is 715 for girls. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

 

Table III. Anthropometric characteristics by parental education in a group of 11-year-
old Norwegian adolescents [Mean (SD), except for overweight/obese (%)] 
 12 years 

or less 
(n = 431) 

Mean (SD)

Between  
13 and 15 year

(n = 515) 
Mean (SD) 

16 years  
or more 
(n = 483) 

Mean (SD)

 
pb 

Weight (kg) 40.8 (9.0) 39.6 (7.7) 39.5 (7.2) 0.02 
Height (cm) 148.5 (6.8) 148.5 (7.0) 148.8 (6.7) 0.64 
BMI (kg/m2) 18.4 (3.0) 17.8 (2.6) 17.7 (2.4) <.001 
Waist circumference (cm) 64.5 (7.6) 63.1 (6.4) 62.3 (5.9) <.001 
Hip circumference (cm) 77.4 (7.8) 76.0 (7.0) 76.0 (6.5) 0.003 
Waist/hip-ratio (WHR) 0.83 (0.06) 0.83 (0.05) 0.82 (0.05) <.001 
Waist-to-height ratio  
(WHTR) 

0.43 (0.05) 0.42 (0.04) 0.42 (0.04) <.001 

Percentages of body fat 18.4 (7.7) 16.7 (6.7) 16.4 (6.5) <.001 
Overweight/Obese a (%) 18.8 12.4 10.5 0.001 
a Adolescents: defined by International Obesity Task Force’s cutoffs for overweight/obesity at age from 10.5 to 
12.5 [20].  
bThe differences are significant between group one (≤12 years) and two (13-15 years), and between group one 
and three (≥16 years). No significant difference between group two and three. The pattern are similar for boys 
and girls, except for weight where the differences are significant for girls but not for boys. 
 
 
 
 
 
 
 
 
 
 
 



 

Table IV. Association between overweight/obesity among 11-year-old adolescents and selected characteristics of their parents 
 N total N o a Prevalence overweight b Crude Adjusted c 

GIRLS 434 52 % OR 95% CI p OR 95% CI p 
Parents’ education          
≤ 12 years 105 18 17.1 1   1   
13-15 years 156 18 11.5 0.6 (0.3-1.3)  0.6 (0.3-1.3)  
≥ 16 years 173 16 9.2 0.5 (0.2-1.0) 0.06 0.6 (0.3-1.2) 0.12 
Mothers’ overweight d          
BMI < 25 kg/m2 293 25 8.5 1   1   
BMI ≥ 25 kg/m2 141 27 19.1 2.5 (1.4- 4.6) 0.001 2.3 (1.3– 4.2) 0.006
Fathers’ overweight d          
BMI < 25 kg/m2 175 17 9.7 1      
BMI ≥ 25 kg/m2 259 35 13.5 1.5 (0.8-2.7) 0.23 1.2 (0.6-2.3) 0.53 
Girls’ pubertal score           
Pre- and early pubertal 130 11 8.5 1      
Mid-, late and postpubertal 304 41 13.5 1.7 (0.8-3.4) 0.14 1.5 (0.7-3.1) 0.26 
 N total N o a Prevalence overweight b Crude Adjusted c 

BOYS 415 47 % OR 95% CI p OR 95% CI p 
Parents’ education          
≤ 12 years 96 15 15.6 1      
13-15 years 171 16 9.4 0.6 (0.3-1.2)     
≥ 16 years 148 16 10.8 0.7 (0.3-1.4) 0.32    
Mothers’ overweight d          
BMI < 25 kg/m2 303 21 6.9 1   1   
BMI ≥ 25 kg/m2 112 26 23.2 4.1 (2.2-7.6) <.001 3.6 (1.9-7.0) <.001
Fathers’ overweight d          
BMI < 25 kg/m2 178 7 3.9 1   1   
BMI ≥ 25 kg/m2 237 40 16.9 5.0 (2.2-11.4) <.001 4.4 (1.9-10.5) 0.001
Boys’ pubertal score           
Prepubertal 146 16 11.0 1   1   
Early-, mid-, late and postpubertal 269 31 11.5 1.1 (0.6-2.0) 0.86 1.0 (0.5-2.0) 0.97 
aNumber of overweight/obese adolescents in each group defined by International Obesity Task Force’s gender specific cutoffs for overweight/obesity at age from 10.5 to 12.5 
[19].  bProportion of overweight/obese adolescents in each group. cGirls: Adjusted for parents’ education, mothers’ BMI, fathers’ BMI and pubertal status. Boys: Adjusted for 
mothers’ BMI, fathers’ BMI and pubertal status. d Defined by WHO’s cutoffs for overweight/obesity [22]. 

 

 



 

 

Table V. Association between 11-year-old adolescent’s waist circumference and selected characteristics of their parents 
 N total N w a Waist  ≥ cut off b Crude Adjusted c 

GIRLS 419 207  OR 95% CI p OR 95% CI P 
Parents’ education          
≤ 12 years 101 49 48.5 1      
13-15 years 147 81 55.1 1.3 (0.8-2.2)     
≥ 16 years 171 77 45.0 0.9 (0.5-1.4) 0.42    
Mothers’ waist d          
Waist < 80 cm 187 78 41.7 1   1   
Waist ≥ 80 cm 232 129 55.6 1.8 (1.2-2.6) 0.005 1.5 (1.0-2.3) 0.03 
Fathers’ waist d          
Waist < 94 cm 223 102 45.7 1   1   
Waist ≥ 94 cm 196 105 53.6 1.4 (0.9-2.0) 0.11 1.3 (0.8-1.9) 0.24 
Girls’ pubertal score          
Pre- and early pubertal 125 45 36.0 1   1   
Mid-, late and postpubertal 294 162 55.1 2.2 (1.4-3.4) <0.001 2.1 (1.3-3.2) 0.001
 N total N w a Waist  ≥ cut off b Crude Adjusted c 

BOYS 405 213 % OR 95% CI p OR 95% CI P 
Parents’ education          
≤ 12 years 93 54 58.1 1   1   
13-15 years 160 84 52.5 0.8 (0.5-1.3)  0.9 (0.5-1.5)  
≥ 16 years 152 75 49.3 0.7 (0.4-1.2) 0.19 0.8 (0.5-1.4) 0.42 
Mothers’ waist d          
Waist < 80 cm 221 99 44.8 1   1   
Waist ≥ 80 cm 184 114 62.0 2.0 (1.3-3.0) 0.001 1.8 (1.2-2.7) 0.005
Fathers’ waist d          
Waist < 94 cm 230 104 45.2 1   1   
Waist ≥ 94 cm 175 109 62.3 2.0 (1.3-3.0) 0.001 1.8 (1.2-2.8) 0.004
Boys’ pubertal score             
Prepubertal 139 71 51.1 1   1   
Early-, mid-, late- and postpubertal   266 142 53.4 1.1 (0.7-1.7) 0.66 1.0 (0.7-1.6) 0.87 
aNumber of adolescents with WC ≥ cut off criteria, based on suggested gender specific cut-off points for WC among 11 year olds based on IOFT cut-off criteria (10.0 – 12.5 
years) [20] bProportion of adolescents with WC ≥ cut off criteria. cGirls: Adjusted for mothers’ waist, fathers’ waist and pubertal score. Boys: Adjusted for parents’ education, 
mothers’ waist, fathers’ waist and pubertal score.  dDefined by WHO’s cutoffs indicating increased risk of metabolic implications [22]
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