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Maternal misperceptions and smoking are Maternal misperceptions and smoking are 
major factors associated with major factors associated with 

overweight and obesity in overweight and obesity in 55--6 6 yy--old low old low 

ש דניאל אברהם לבריאות ותזונה"המרכז הבינלאומי ע
The S. Daniel International Center for Health and Nutrition

גוריון בנגב- אוניברסיטת בן
Ben-Gurion University of the Negev

overweight and obesity in overweight and obesity in 55 6 6 yy old low old low 
SES childrenSES children

Vered Kaufman-Shriqui M.Sc, RD, Danit Shahar, RD, PhD, Drora Fraser PhD
The S. Daniel Abraham International Center for Health and Nutrition

Department of Epidemiology and Health evaluation
Ben-Gurion University of the Negev

Presenter DisclosuresPresenter Disclosures

((11)) The following personal financial relationships with The following personal financial relationships with 
commercial interests relevant to this presentation commercial interests relevant to this presentation 
existed during the past existed during the past 12 12 months:months:

Vered Kaufman-Shriqui

No relationships to disclose

http://www.cdc.gov/nchs/data/hestat/obesity_child_07_08/obesity_child_07_08.htm



2

Overweight and Obesity Overweight and Obesity AmongAmong LowLow--
Income, PreschoolIncome, Preschool--AgedAged ChildrenChildren
One of One of 7 7 lowlow--income, preschoolincome, preschool--aged aged 
children in the Unitedchildren in the United--States is obeseStates is obese
The overall prevalence of obesity in The overall prevalence of obesity in 
the Unitedthe United--States in States in 2008 2008 was was 1414 66%%the Unitedthe United--States in States in 2008 2008 was was 1414..66%%
The overall prevalence of overweight The overall prevalence of overweight 
and obesity among preschoolers in and obesity among preschoolers in 
2008 2008 was was 2121..22% % in England and in England and 
2222..22% in Italy% in Italy

1. http://www.cdc.gov/obesity/childhood/lowincome.html
2. Cattaneo A, Monasta L, Stamatakis E, et al. Overweight and obesity in infants and pre-school 

children in the european union: A review of existing data. Obes Rev. 2009. 

Prospective studiesProspective studies

Low adult education, social class and Low adult education, social class and 
neighborhood SES are associated to neighborhood SES are associated to 
higher rates of childhood obesity and higher rates of childhood obesity and 
elevated inflammatory levelselevated inflammatory levelselevated inflammatory levelselevated inflammatory levels
Childhood obesity is associated with Childhood obesity is associated with 
elevated risk for chronic conditions such elevated risk for chronic conditions such 
as cardiovascular risk, hypertension and as cardiovascular risk, hypertension and 
diabetes, respiratory diseases, anddiabetes, respiratory diseases, and
musculoskeletal problems musculoskeletal problems 

• Pollitte RA. J Epidemiol Community Health. 2008;62(6):484-91
• Pollitte RA. Eur J Epidemiol. 2007;22(1):55-66

PreschoolPreschool--critical periodcritical period

If If overweight begins before overweight begins before 88 years of age, years of age, 
obesity in adulthood is likely to be more obesity in adulthood is likely to be more 
severesevere  
Obese preschool children are Obese preschool children are 22..00--22..6 6 more more pp
likely to become obese adults when likely to become obese adults when 
compared with noncompared with non--obese preschoolersobese preschoolers
Obese schoolObese school--aged children are aged children are 66..5 5 times times 
more likely to become obese adults more likely to become obese adults 

Serdula MKPrev Med. 1993;22(2):167-177 
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Child characteristics
And child risk factors

AgeGender

Parenting styles and

family characteristics
Peer and sibling 
interactions

Family TV 
viewing

Types of food 
available in the 
home

Child feeding 
practices

Community, demographic, 

And societal characteristics

Ethnicity

School lunch 
programs

Work hours

Crime rates and 
neighborhood 

safety

Socioeconomic
status

CHILD 
WEIGHT 
STATUS

SEDENTARY

BEHAVIOR

PHYSICAL 
ACTIVITY

DIETARY 
INTAKE

Familial susceptibility 
to weight gain

Parent monitoring 
of child TV 
viewing

Parent preference 
for activity

Parent  activity
patterns

Parent encouragement of 
child activity

Parent weight 
status

Parent food
preferences

Parent 
dietary  intake

Nutritional 
knowledge

Leisure time

Accessibility
of  recreational

facilities

Accessibility  of convenience

Food and restaurants

Family leisure 

time activity

School physical 
education 
programs

Randomized clinical trialRandomized clinical trial

33--month intervention model with month intervention model with 

followfollow--up up 4 4 months and months and 12 12 months months 

after completion of interventionafter completion of intervention

Controlled (physical activity Controlled (physical activity 

intervention)intervention)

Sample size Sample size 240 240 ((8080% power % power αα ═ ═ 00..0505))
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Socioeconomically Socioeconomically 
disadvantaged kindergarten disadvantaged kindergarten 
children aged children aged 55 66y and their y and their children aged children aged 55--66y and their y and their 

parents in Beerparents in Beer--ShevaSheva

Children from kindergartens Children from kindergartens 
defined as Lowdefined as Low-- SES population SES population 
(by local municipality)(by local municipality)(by local municipality)(by local municipality)
Children whose parents agree to Children whose parents agree to 
participate in the researchparticipate in the research

Children who suffer from any chronic Children who suffer from any chronic 
diseasedisease
Children who suffer from Children who suffer from 
developmental problemsdevelopmental problems
Children who participate in a weight Children who participate in a weight 
reduction treatment or programreduction treatment or program
Children or parents who have any  Children or parents who have any  
psychiatric problem or diagnosispsychiatric problem or diagnosis
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Weight and height of children and mothersWeight and height of children and mothers
All measurements were taken in the All measurements were taken in the 
morning, before breakfast, with light clothing morning, before breakfast, with light clothing 
and without shoesand without shoes
Each measurement was taken twice in order Each measurement was taken twice in order 
t   li bilitt   li bilitto assure reliabilityto assure reliability
Standard scale (Standard scale (TanitaTanita ©© UMUM--072072), and ), and 
portable height rod (portable height rod (SecaSeca ©© 214214))
Calculation of BMI ZCalculation of BMI Z--score percentiles score percentiles 
for children (WHO growth charts)for children (WHO growth charts)

1.1. BGU Food Frequency Questionnaire BGU Food Frequency Questionnaire 
(modified for children) . (modified for children) . ((J Nut J Nut 
20052005;;135135((33):):573573--99. . NutrNutr. . 20072007;;1010((1010):):10941094--103103.. Public Health Public Health NutrNutr. . 
20032003;;66((44):):401401--66))

2.2. Health knowledge and attitudes Health knowledge and attitudes 
questionnaire questionnaire 

i ii i3.3. Child health Child health questionnairequestionnaire ((Young MABAT Young MABAT 
survysurvy, , Israel).Israel).

4.4. SocioSocio--demographic questionnaire demographic questionnaire 
:from MABAT :from MABAT ((Public Health Rev. Public Health Rev. 20002000;;2828((11--44):):2323--66))

5.5. Physical activity and sedentary Physical activity and sedentary 
behaviors: number of hours, behaviors: number of hours, 
frequency and activity type. frequency and activity type. ((Arch Arch PediatrPediatr
AdolescAdolesc MedMed.. 2004 2004 Apr;Apr;158158((44):):353353--77))
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Integrative model covering a variety of lifestyle issues. 
The model was applied to preschool children, their parents,  
and care givers

OutcomesOutcomes

Distribution of BMIDistribution of BMI--ZZ--SCORESCORE
reference population WHOreference population WHO
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18.5% of the children were overweight (> 85th percentile for BMI z-score) 
11.3% of the children were obese (>95th percentile for BMI z-score)

Overall 29.8% of the children were overweight or obese

No difference between boys and girls (χ2 =187.8, df= 177, p=0.53)

Our findings are similar to the obesity prevalence among low-income, 
preschool-age American children (2008, PedNSS)

0.0

‐6 ‐5 ‐4 ‐3 ‐2 ‐1 0 1 2 3 4 5 6
Z‐score

Sample group children WHO growth standard

0.0

‐6 ‐5 ‐4 ‐3 ‐2 ‐1 0 1 2 3 4 5 6
Z‐score

Sample group girls Sample group boys WHO growth standard

Shapiro-Wilk W and skewness-kurtosis tests (P < 0.001 in all normality tests) 
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Baseline characteristics of study population Baseline characteristics of study population 
stratified by children's obesity status stratified by children's obesity status 

P valueP valueOverweight and Overweight and 
Obese Obese (n=(n=7171))
MeanMean±±SDSD

Normal WeightNormal Weight
(n=(n=167167))
MeanMean±±SDSD

ChildrenChildren

<.<.001001**2424..66±±44..551818..33±±22..33Weight Weight 
(kg)(kg)

<.<.001001**113113..99±±55..99109109..77±±55..77Height Height gg
(cm)(cm)

00..26726722..5959±±11..2222..3939±±11..22Physical Physical 
activity activity 
(h/week)(h/week)

00..001001**33..00±±11..5522..33±±11..22Sedentary Sedentary 
hours hours 
(h/day)(h/day)

00..363699..99±±11..2299..88±±11..33Sleeping Sleeping 
hours hours 
(h/night) (h/night) 

Measured Measured 
weight weight 
status of status of 
childchild

P valueP valueTotalTotalOVOBOVOBNormalNormalMother's perceptionMother's perception

Maternal perception of child weight in 
comparison to the actual weight

P valueP valueTotal Total 
(%)(%)

((219219//238238))

OVOBOVOB
(%)(%)

(n=(n=6262))

NormalNormal
Weight(%)Weight(%)
(n=(n=157157))

Mother s perception Mother s perception 
of child's weight of child's weight 
statusstatus

4646..441717..775757..66Accurate perceptionAccurate perception
<<00..001001**5353..668282..334242..44UnderestimationUnderestimation

*Significant differences between weight statuses of the children (McNemar test)

a Normal weight defined as -2 SD <BMI z-score ≤1SD, overweight and obese defined as 
BMI ≥1sd BMI z –score based on the new World Health Organization (WHO) growth 
standard

Multivariate logistic regressionMultivariate logistic regression
PP9595% CI% CIOR OR 

<<00..00100122..7070--2525..010188..33Maternal underestimation of child weight Maternal underestimation of child weight 
status (underestimation vs. accurate status (underestimation vs. accurate 
estimation)estimation)

00..73873800..435435--33..242411..1919Child's daily sedentary hoursChild's daily sedentary hours
≥ ≥ 33h/week vs. h/week vs. < < 33h/week h/week 

00 14714700 1414 11 343400 4343M l f d iM l f d i 00..14714700..1414--11..343400..4343Maternal years of education Maternal years of education 
≤≤12 12 years vs. >years vs. >12 12 yearsyears

00..262600..2121--11..535300..5656Living below poverty lineLiving below poverty line
Below vs.Below vs. above poverty lineabove poverty line

00..00500511..6060--1111..414144..2121Current parental smokingCurrent parental smoking
Smoking vs.Smoking vs. non smokingnon smoking

00..292900..6666--44..090911..6464Maternal weight statusMaternal weight status
Healthy weight vs. OVOBHealthy weight vs. OVOB
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ConclusionsConclusions
Prevalence of obesity among LSES Israeli Prevalence of obesity among LSES Israeli 
preschoolers in preschoolers in 2008 2008 was high and was similar to the was high and was similar to the 
prevalence reported for LSES U.S preschoolersprevalence reported for LSES U.S preschoolers
Maternal underestimation of child weight status and Maternal underestimation of child weight status and 

t l ki i t d ith hildh dt l ki i t d ith hildh dparental smoking are associated with childhood parental smoking are associated with childhood 
OVOB among LSES children.OVOB among LSES children.
These parameters may help identify children at risk These parameters may help identify children at risk 
for obesity, and are potentially amenable to for obesity, and are potentially amenable to 
intervention. intervention. 

The research was approved by the Helsinki The research was approved by the Helsinki 
Committee of  Committee of  SorokaSoroka University Medical Center University Medical Center 
(No. (No. 47124712).).

It was also approved by the Chief Scientist of It was also approved by the Chief Scientist of 
the Ministry of Education.the Ministry of Education.

Data were collected with identifiers and Data were collected with identifiers and 
identification was omitted during data entry identification was omitted during data entry 
and analysis.and analysis.

Clinical Trial RegistrationClinical Trial Registration——
http://www.clinicaltrials.gov.http://www.clinicaltrials.gov. Unique Identifier: Unique Identifier: 
NCTNCT0107155101071551..

• JDC, “Ashalim”

• Beer –Sheva Municipality

• Beer - Sheva Ministry of Healthy

• Ministry of Education

• Ben-Gurion University, Department of Epidemiology, The 

S. Daniel Abraham International Center for Health and Nutrition
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Thank you!Thank you!yy


