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Our objective was to examine tracking patterns of body mass index (BMI) as well as their predictors between 
childhood and adolescence. A cohort of 452 Tunisian children aged 13 - 15 years was followed for 4 years (1999 - 
2003). Tracking of BMI was defined as in individual maintaining a certain status or relative position (relative BMI 
quartile) overtime. After 4 years, almost 50% of the subjects had maintained their relative positions, but 25% had 
moved into a lower or higher quartile. The BMIs of thin and fat were more likely to track: 61.9 and 66.7% remained 
in the bottom and upper quartiles, respectively. Overweight children were 2.6 times as likely as all other children 
to become overweight adolescents. Individual’s initial BMIs, sex and socioeconomic status helped to predict 
tracking and change in BMI. Predictors of overweight tracking found in this study would be useful to select 
children at risk for preventive intervention. 
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INTRODUCTION 

 
Obesity/overweight has been declared an epidemic 
(Freedman et al., 2005; Andersen et al., 2005; Clarke and 
Lauer, 1993) and a "public health crisis" among children 
worldwide due to alarming increases in its preva-lence (Cole 
et al., 2000)Adolescence has been identified as a critical 
period for the development of persistent overweight and 
obesity on the basic of the strong evi-dence for tracking of 
adolescent adiposity into adulthood (Dietz, 2004; Engeland 
et al., 2004; (Ferraro et al., 2003) Adolescent adiposity is 
associated with all the long term risks of adult obesity. 
Childhood overweight is a risk factor for severe obesity over 
the life course. Further-more, overweight/obesity is related to 
morbidity and mortality from several diseases (Freedman et 
al., 2005; Freedman et al., 2001) such as cardiovascular 
disease (Frontini et al., 2001; Gaskin and Walker, 2003; 
Gunnell et al., 1998) including hypertension (Guo and 
Chumlea, 1999), cancer (Frontini et al., 2001) and diabetes 
(Guo et al., 2000). Findings from the Bogalusa Heart Study 
(BHS) revealed that childhood overweight was an important 

determinant of cardiovascular risk factors in young  
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adult-hood (Hamidi et al., 2006).  

Although several overweight/obesity treatment 
programs are available for the adults, most of them are 
not very successful owing to their unproven long-term 
efficacy (Hardly et al., 2000; Julia et al., 2008) . Thus, 
prevention as well as treatment of overweight and obesity 
in adulthood necessitates the detection of children who 
are likely to become overweight/obesity as adults. 
Epidemiologic studies such as tracking of overweight are 
crucial (Kelder et al., 2002) in identifying the children with 
a high probability of becoming overweight as adults. In 
Tunisia, obesity in children was studied throughout few 
crosssectional surveys. However, no study had a 
longitudinal follow allowing a verification of the stability 
and the prediction of children obesity. Our study focused 
on tracking on BMI patterns as well as their predictors 
between childhood and adolescence. 
 
 
SUBJECTS AND METHODS 
 
Study and design 
 
It is a longitudinal prospective study of juvenile overweight in 

Sousse Tunisia started in 1999 and proceeded as a cohort study. 
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The first survey (in 1999) of a random sample of 789 Sousse 

school children was carried when the examinees were 13 - 15 years 
old. Only 452 pupils of the first survey were re-examined four years 

later in 2003. 

 

Data collection 
 
General function: Children were questioned about their smoking 
habits, television watching, and physical activity and about their 
family history of hypertension or diabetes.  

Socioeconomic Status was defined on the basis of the father’s 

occupation and its prestige (Kochanek et al., 2002). 
 
Anthropometric measurements: Measurements were taken both 
at baseline and follow up by trained personnel, after breakfast with 
subjects in light clothing and without shoes. Weight was measured 
with a beam balance to nearest 0.1 kg. Weight was measured with 

a stadiometer to the nearest 0.5 cm. 
 
Blood pressure measurement: Blood pressure was measured 
seated using a Dinamap oscillometric BP recorder. Blood pressure 

was measured twice, after 10 min of rest and we used the average 
for the analysis (Kohn and Booth, 2003). 
 
Serum lipid determinations: Blood samples were obtained in 
vaccutainers after 12 flashing, before breakfast in the morning. 
Following collection, blood samples were put in ice and transported 
immediately to the laboratory, they were analysed on the same day. 
All measurements were reproducible. Total cholesterol (TC) and 
triglycerides (TG) were assayed enzymatically and HDL cholesterol 
(HDL-C) with a non immunologic enzymatic reaction. LDL-C was 
calculated from the Friedewald Formula LDL-C=TC-(HDL-C+TG/5)  
Serum lipid determinations were performed at baseline.  

High cholesterol was defined as levels 5.2 mmol/l, low HDL-C as 

levels < 0.9mmol/l and high triglyceride as levels 1.94 mmol/l 
 
Body- composition measures: Body composition was measured 
by using BMI (Body mass Index)BMI was calculated from the for-
mula: weight (kg)/height² (m²)The International obesity Task Force 
(IOTF) data set for the definition of overweight and obesity was 
used, in order to classify subjects as normal weight, overweight or 
obese (Krassas and Tzotzas, 2004). 
 
Relative BMI: In order to study Tracking of BMI we computed 
relative BMI, that is the individuals BMI divided by a standard BMI 
for his or her age and sex (100% x individual’s BMI / sex and age 
specific BMI cut offs from a reference population) as a measure of 
body composition. The meaning of relative BMI is easily under-
stood. Although BMI changes with age, relative BMI remains stable; 
consequently children of different age and sex can be treated as 
one group (Moller et al., 2006). 
 
Tracking and changes in BMI: Tracking was defined as the 
maintenance of a relative position in the population overtime. If 
individuals remained overweight (or obese) between 1999 and 
2003, this was defined as tracking of overweight. We examined 
each individual’s relative position in this cohort on the basis of the 
sex, age and group specific relative BMI. 

 
Statistical analysis 
 
Data were analysed using the SPSS software: Chi-square 
statistic or t tests were used as appropriate. Statistical significance 
was determinate at the p <0.05 level throughout. A logistic regres-
sion model and multiple linear regression models were used to 
study respectively the predictors of tracking of overweight and the 

 
 
 
 

 
predictors of change in relative BMI. 

 

RESULTS 
 
Baseline characteristics of the study population 
 
Children’s baseline characteristics are presented in Table 
1, 56% were girls and 44% were boys. At baseline 21.1% 
of boys and 23.7% of girls were overweight respectively, 
p = 0.43.Statistically significant differences were seen in a 
higher level of diastolic blood pressure among girls (p = 
0.005) who also showed higher BMI, total cholesterol and 
LDL-cholesterol. Time spent watching T.V and socioeco-
nomic status did not differ significantly between boys and 
girls. However there were significant differences asso-
ciated with activity levels, 24.1% of boys were classified 
as active VS 14.6% of girls (p = 0.01) 

 

Tracking of BMI 
 
At follow up 20.3% were overweight and 6.6% were 
obese. 64.7% of overweight children remained over-
weight in 2003. Overweight children were 2.6 times as 
likely as all other children to become overweight 
adolescent. As shown in Table 2, on the basis of the BMI 
quartiles, tracking and changes in children’s BMI 
coexisted. After four years of follow up, 50.9% of these 
children remained in the same quartiles. Boys were less 
likely than girls to move to higher quartile overtime. The 
proportion was 34.7% compared with 17.4%. The BMIs of 
children from medium income families were more likely to 
move to a lower quartiles than those from low and high 
income families (P = NS). Active children were less likely 
to remain in the same quartile than others. Thin and fat 
children (those who were in the lowest and the highest 
quartiles, respectively were more likely to remain in those 
quartiles than others (P = NS) .In our study there was a 
significant correlation between baseline BMI and follow 
up BMI (overall Pearson’s r = 0.81 p < 10-³). 

 

The predictors of tracking of overweight 
 
Results of logistic regression of risk for tracking of 
overweight are presented in Table 3.There was a signifi-
cant association between individual’s initial relative BMI 
and the risk of overweight OR = 1.31 (95% CI.1.22.1.42), 
p < 0.0001  

Children who had high triglyceride levels at baseline 

were more likely to show tracking of fatness. (OR = 4.12) 

 

The predictors of changes in relative BMI 
 
We also studied the predictors of changes in relative BMI 

using multiple linear regression models. An individual’s 

1999 relative BMI was regressed on baseline relative BMI 
and other covariates. After baseline relative BMI and sex, 
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Table 1. Baseline characteristics.  

 
  Boys, N = 199 Girls, N = 253 P 

 Anthropometric measures      

 Weight (Kg) 52.83 (12.75) 53.60 (10.57) 0.485 

 Height (m²) 161.76 (9.05) 159.74 (6.17) 0.005* 

 BMI (Kg /m²) 19.99 (3.49) 20.95 (3.72) 0.005* 

 Percentage overweight (%) 42 (21.1) 60 (23.7) 0.434 

 Percentage obese (%) 14 (7.0) 13 (5.1) 0.714 

 Blood pression      
 Systolic BP 119.81 (12.73 120.56 (12.08) 0.526 

 Diastolic BP 69.34 (9.02) 71.58 (7.66) 0.005* 

 Biological parameters      

 Blood glucose 4.91 (1.15) 4.76 (1.12) 0.144 

 Total cholesterol 4.05 (0.70) 4.29 (0.78) 0.001* 

 LDL 2.05 (0.58) 2.22 (0.66) 0.005* 

 HDL 1.57 (0.31) 1.63 (0.28) 0.028* 

 TG 0.92 (0.33 0.94 (0.41) 0.664 

 Socioeconomic status      
 High 60 (30.2) 70 (27.7) 0.560 

 Medium 70 (35.2) 98 (38.7) 0.437 

 Low 69 (34.9) 85 (33.6) 0.811 

 Physical activity      
 Sedentary 8 (4.0) 12 (4.7) 0.711 

 Slightly active 143 (71.9) 204 (80.6) 0.028* 

 Active 48 (24.1) 37 (14.6) 0.01* 

 Watching television      
 2h 8 (4.0) 37 (14.6) 0.745 

 >2H 191 (96.0) 216(85.4) 0.213 

 Smoking      
 Yes 188 (94.5) 252 (99.6) 0.123 

 No 11 (5.5) 1 (0.4) 0.842 
 
 

 

those children from low socio-economic status were likely 

to have an increase in their relative BMI (that is, to 

become fatter) Table 4. 

 

DISCUSSION 
 
Internal validity 
 
Data were collected by the same questionnaire and with 
the same procedure in the baseline and 4 years later. 
Anthropometric measures were conducted by the same 
person to minimize measure errors.  

In 2003, 57% were re-examined in 2003. But there is 

no significant difference between participants and non-

participants in 2003 concerning anthropometric data. 

 
 

 

External validity 

 

In this study, we saw a substantial degree of tracking of 
BMI from adolescence into young adulthood. Several 
studies have investigated BMI tracking between or within 
childhood and adolescence (Moller et al., 2006; Kvaavik 
et al., 2003; Laitinen et al., 2001) or within adulthood 
(Lobstein et al., 2004), and one study has mainly dealt 
with BMI rebound (age at BMI, that is, the point in 
childhood before BMI starts to increase) (Margarey et al., 
2003). While the methods used to investigate tracking of 
BMI vary, the results consistently show a high degree of 
tracking from adolescence into adulthood, a finding 
supported by our study. 

In the present study, the correlations of baseline BMI to 
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Table 2. BMI tracking patterns: percentage of children who remained in the same quartile, moved 

to a lower quartile, or moved to a higher quartile during 1999 - 2003.  
 

 Tracked Moved down Moved up 

All (n=452) 50.9 24.1 25.0 

Boys (n=199) 49.7 15.6 34.7 

Girls (n=253) 51.8 30.8 17.4 

Social class High 46.2 29.2 24.6 

Social class Medium 56.0 23.8 20.2 

Social class Low 49.4 20.1 30.5 

Sedentary 45.0 30.0 25.0 

Slight active 54.5 23.3 22.2 

active 37.6 25.9 36.5 

Stratified by initial body composition    
1

st
 quartile 61.9 0 38.1 

2
nd

 quartile 38.9 26.5 34.5 

3
rd

 quartile 36.3 36.3 27.4 

4
th

 quartile 66.4 33.6 0 
 

Tracked, remained in the same quartile in both yearsI; moved down, moved to a lower quartile by 2003I; 

moved up, moved to a higher quartile by 2003. 
 
 

 
Table 3. Logistic regression modelling: baseline predictors of tracking of overweight  

 
Predictors OR(95%CI) P 

Gender 1.76 (0.63 - 4.89) 0.27 

Baseline relative BMI 1.31 (1.22 - 1.42) 0.0000 
 
 

 
Table 4. Linear regression modelling: baseline predictors of children’s 1999 relative BMI.  

 
Variable Parameter ±SE P 

Baseline relative BMI 0.82 ± 0.027 0.000 

Sex -3.04 ± 0.85 0.000 

Social class High   

Social class Medium 1.27 ± 1.05 0.227 

Social class Low 3.09 ± 1.07 0.004 
 

 

follow up BMI were significantly high (r value > 0.8). 
These positive correlations suggested that children who 
were overweight at baseline remained overweight at 
follow up. The BMI correlations from childhood to adole-
scence observed in this study were analogous to the BMI 
correlations observed in some other studies (0.8, in the 
black Jamaican children for follow up from 7 - 8 to 11 - 12 
years of age (Manus et al., 2001) 0.6 - 0.9 I, Iin US 
children for follow up from 9 - 18 to 23 - 33 years of age 
(McGee, 2005) and >0.6, in Australian children for follow 
up from 6 - 20 years of age (Morgenstern, 2002).  

In the current study two third of the participants from 

the lowest and highest BMI quartiles in childhood 

remained in their respective BMI quartile at follow up. Fin- 

 

 

dings from the CATCH cohort study revealed that 96% of 
the students stayed within ±1 quintile of BMI from third to 
fifth grades and 90% stayed within that range from third 
to eighth grades (Mo-suwan et al., 2000). Results from 
the Bogalusa Heart Study, more than half of the partici-
pants from the lowest and the highest BMI quartiles in 
childhood remained in their respective BMI quartile in 
young adulthood (Must et al., 1992).  

Unlike some previous studies, our study used relative 
BMI as an indicator of tracking, and we investigated the 
characteristics of the different tracking groups. Girls were 
more likely than boys to move down in BMI rank, whereas 
boys tended to move up. This is accordance with studies 
that have shown that weight among men has 
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increased more than among women during recent 
decades (Ogden et al., 2003).  

Like other studies, the subjects’ own BMI during adole-
scence is the strongest independent predictors of adult 
BMI (Reilly et al., 2005; Savva et al., 2004; Sokol, 2000; 
Sorof et al., 2004; Taeymens et al., 2008; Tasker et al., 
2005; Twisk et al., 1994). In multiple linear regression 
model, after baseline relative BMI, low socioeconomic 
status is a good predictor for relative BMI at follow up. 
Our findings on the relation between BMI and social class 
add to the evidence emerging from other longitudinal 
studies that show a consistent inverse relation between 
socioeconomic status and obesity (Kochanek et al., 2002; 
Wang et al., 2000). On the contrary, other studies found 
an association of overweight tracking with higher income 
(Kvaavik et al., 2003; Wardle et al., 2006). But other 
studies found no differences in the tracking of overweight 
and obesity between social classes (WHO, 1998; 
Williams et al., 1999; Wilsgaard et al., 2001).  

In summary there was substantial tracking of over-
weight in our study. The subjects’ own BMI is the most 
independent of BMI four years later. These results 
strongly support intervention in early childhood to prevent 
development of overweight and the progression of 
overweight to obesity. The WHO advocates that preven-
tion and management of the global epidemic obesity 
requires strategies that focus in environmental changes 
that will affect the weight status of the wider population as 
well as those that focus on individuals and groups who 
are at increased risk of obesity and its co-morbidity 
(Freedman et al., 2005). The greater risk of overweight in 
these children identifies a group for targeted intervention 
that promotes increased physical activity, decreased 
inactivity and decreased consumption of energy dense 
foods, in an environment that favours the opposite 
behavior. 

 
REFERENCES 
 
Andersen LF, Lillegaarc IT, Overby N, Lytle L, KleppKI, Johansson L 

(2005). Overweight and obesity among Norwegian schoolchildren:  
changes from 1993 to 2000. Scand. J. Public Health 33(2): 99-106.  

Clarke WR, Lauer RM (2003). Does childhood obesity track into 
adulthood? Crit. Rev. Food Sci. Nutr. 33 (4-5):423-430.  

Cole TJ, Bellizi MC, Flegal KM, Dietz WH (2000). Establishing a stan-
ard definition for child overweight and obesity worldwide: international 
survey. BMJ 320: 1240-1243. 

Dietz WH (2004). Overweight in childhood and adolescence. N Engl. J. 
Med. 350: 855-857. 

Engeland A, Bjorge T, Tverdal A (2004), et al. Obesity in adolescence 
and adulthood and the risk of adult mortality. Epidemiol. 15: 79-80. 

Ferraro KF, Thorpe Jr. RJ, Wilkinson JA (2003). The life course of 
severe obesity: does childhood overweight matter? J. Gerontol. Bio. 
Sci. Soc. 58 (2): S110-S119. 

Freedman DS, Khan LK, Serdula MK, Dietz WH, Srinivasan SR, 
Berenson GS (2005).the relation of childhood BMI to adult adiposity: 
the Bogalusa Heart Study. Pediatrics 115: 22-27. 

Freedman DS, Khan LK, Serdula MK, Dietz WH, Srinivasan SR, 
Berenson GS (2005). The relation of childhood BMI to adult adiposity: 
the Bogalusa Heart Study. Pediatrics 115: 22-27. 

Freedman MR, King J, Kennedy E (2001). popular diets: a scientific  
review. Obes. Res. 9 (Suppl.1): 1S-40S. 

  
 
 
 

 
Frontini MG, Bao W, Elkasabany A, Srinivasan SR, (Berenson GS 

(2001). Comparison of weight for height indices as a measure of 
adiposity and cardiovascular risk from childhood to young adulthood: 
the Bogalusa Heart Study. J. Clin. Epidemiol. 54 (8):817-822.  

Gaskin PS, Walker SP. Obesity in a cohort of black Jamaican children 
as estimated by BMI and other indices of adiposity. Eur. J. Clin. Nutr. 
57(3): 420-6. 

Gunnell DJ, Frankel SJ, Nanchahal K, Peters TJ, Smith DJ (1998) 
Childhood obesity and adult cardiovascular mortality: a 57-y follow-up 
study based on the Boyd Orr Cohort. Am. J. Clin. Nutr. 67(6): 1111-
118. 

 
Guo SS, Chumlea WC (1999). Tracking of body mass index in children 

in relation to overweight in adulthood. Am. J. Clin. Nutr. 70:145-148S.  
Guo SS, Huang C, Maynard LM (2000). Body mass index during 

childhood, adolescence and young adulthood in relation to adult 
overweight and adiposity: the Fels Longitudinal Study. Int. J. Obes. 
Relat. Metab. Disord. .24:1628-1635.  

Hamidi A, Fakhrzadeh H (2006). Moayyeri A et al. Obesity and 
associated cardiovascular risk factors in Iranian children: a cross-
sectional study. Pediatr. Int. 48: 566-571. 

Hardly R, Wadsworth M, Kuh D (2000). the influence of childhood 
weight and socioeconomic status on change in adult body mass 
index in a British national birth cohort. Int. J. Obes. Relat. Metab. 
Disord. 24: 725-734.  

Julia M, Van Weissenbruch MM, Prawirohartono, Surjono A, Delmarre-
Van de Woal HA (2008). Tracking for underweight, overweight and 
obesity from childhood to adolescence: a 5-year follow-up study in 
urbain Indonesian children. Horm. Res. 69(5): 301-306.  

Kelder SH, Osganiian SK, Feldman HA, Webber LS, Parcel GS, leupker 
RV (2002). Tracking of physical and physiological risk variables 
among ethnic subgroups from third to eighth grades: the Child and 
Adolescent Trial for Cardiovascular Health cohort study. Prev. Med. 
34(3): 324-333.  

Kochanek KD, Murphy SL, Anderson RN, Scott C (2002). deaths find 
data for National Center for Health Statistics (NCHS), Center of 
Disease Control and Prevention (CDC), National Vital Statistics 
Reports 53 (3).  

Kohn M, Booth M (2003). The worldwide epidemic of obesity in 
adolescents. Adolesc. Med. State Art Rev. 14: 1-9.  

Krassas GE, Tzotzas T (2004). Do obese children become obese 
adults: Childhood predictors of adult disease. Pediatr. Endocrinol. 
Rev. 1(Suppl 3): 455-459. 

Kristen PL, Wedderkopp N, Moller NC (2006). Tracking and prevalence 
of cardiovascular disease risk factors across socioeconomic classes: 
A longitudinal substudy of the European Youth Heart Study. 
Puplished online doi: 10.1186/1471-2458-6-20.  

Kvaavik E, Tell GS, MPH, Klepp KI (2003). Predictors and Tracking of 
Body Mass Index From Adolescence Into Adulthood: Follow-up of 18 
to 20 Years in the Oslo Youth Study. Arch Pediatr. Adolesc. Med. 
157: 1212-1218.  

Laitinen J, Power C, Jarvelin MR (2001). family social class, maternal 
body mass index, childhood body mass index, and age at menarche 
as predictors of adult obesity. Am. J. Clin. Nutr. 74: 287-294. 

Lobstein T, Baur L, Uauy R (2004). Obesity in children and young 
people: a crisis in public health. Obes Rev. (Suppl): 4-85. 

Margarey AM, Danils LA, Boulton TJ, Cockington RA (2003). Predicting 
obesity in early adulthood from childhood and parental obesty. Int. J. 
Obes. Relat. Metab. Disord. 27 (4): 505-13. 

Mc Manus K, Antinorol L, Sacks F (2001). a randomized controlled trial 
of a moderate fat, low-energy diet compared with a low fat, low – 
energy diet for weight loss in overweight adults. Int. J. Obes. Relat. 
Metab. Disord. 25(10): 1503-1511.  

McGee DL (2005). Body mass index and mortality: a meta-analysis 
based on person-level data from twenty-six observational studies. 
Ann Epidemiol. 15:87-97. 

Morgenstern B (2002). Blood pressure, hypertension, and ambulatory 
blood pressure monitoring in children and adolescents. Am. J. 
Hypertens 15 (2 Pt 2): 64S-66S. 

Mo-suwan L, Tongkumchum P, Puetpaiboon A (2000). Determinants of 
overweight tracking from childhood to adolescence: a 5 y follow-up 
study of Hat Yai schoolchildren. Int. J. Obes. 1642- 

Must A, Jacques PF, Dallal GE, Bajema CJ, Dietz WH (1992). Long- 



6 

 

 
 
 

 
term morbidity and mortality of overweight adolescents: a follow up of 
the Harvard Growth Study of 1922 to 1935. N. Engl. J. Med. 327 (19): 
1350-1355. 

Ogden CL, Carroll MD, Flegal KM (2003). epidemiologic trends in over-
weight and obesity. Endocinol. Metab. Clin. N. Am. 32 (4): 741-760. 

Reilly JJ, Armstrong J, Dorosty AR (2005). Early risk factors for obesity: 
Cohort study. BMJ doi: 10.1136/bmj.38740.670903.Eo AE.  

Savva SC, Kourides Y, Epiphaniou-Savva M Tornaritis M, Kafatos A 
(2004). Short –term predictors of overweight in early adolescence. 
Int. J. Obes. 28: 451-458. 

Sokol RJ (2000). The chronic disease of childhood obesity: the sleeping 
giant has awakened. J. Pediatr. 13: 711-713. 

Sorof JM, Lai D, Turner J, Poffenborger T, Portman RJ (2004). Over-
weight, ethnicity, and the prevalence of hypertension in school-aged 
children. Pediatrics 113 (3 Part 1): 475-482. 

TaeymensJ, Hebbelinck M, Borms J, Clarys P, Abidi H, Duquest W 
(2008). Tracking of adult adiposity in early, average and late maturing 
children: a thirty year longitudinal growth study. J. Sports Med. Phys. 
Fitness 48(3): 325-34.  

Tasker PD, Nicklas TA, Morales M, Yang SJ, Zakeri I and Berenson GS 
(2005). Tacking of overweight status from childhood to adulthood: the 
Bogalusa Heart Study 

Twisk JW, Kemper HC, Mellenbergh GJ (1994). Mathematical and ana-

lytical aspects of tracking. Epidemiol. Rev. 16: 165-183. 

 
 
 
 

 
Wang Y, Ge k, Popkin BM (2000). Tracking of body mass index from 

childhood to adolescence: a 6-y follow-up study in China. Am. J. Clin. 
Nutr. 72: 1018-1024. 

Wardle J, Brodersen. NH, Cole TJ, Jarvis MJ, Boniface DR (2006). 
Development of adiposity in adolescence: five year longitudinal study 
of an ethnically and socioeconomically diverse sample of young 
people in Britain. BMJ doi 10.1136/bmj. 38807. 594792. AE.  

WHO (1998). Obesity. Preventing and managing the global epidemic. 
Report of a WHO consultation of obesity. World Health Organization: 
Geneva; Flegal KM. 

Williams S, Davie G, Lam F (1999). Predicting BMIin young adults from 
childhood data using two approaches to modeling adiposity reound. 
Int J. Obes. Relat. Metab. Disord. 23: 348-354. 

Wilsgaard RC, Jacobsen BK, Schirmer H (2001), et al. tracking of 

cardiovascular risk factors: the Tromso study, 1979-1995. Am. J. 

Epidemiol. 154: 418-426. 


