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Abstract 
Overweight/Obesity is a significant health issue in North America. Pediatric dentists have 

the potential for a positive impact on overweight/obesity in children through nutritional 

and healthy lifestyle counseling. Body fat in children is usually assessed by calculating 

their body mass index (BMI). BMI computation and interpretation can be time 

consuming. A child's body weight status can also be assessed through measuring the 

child's height and weight without computing BMI using a recently new published tool. 

Objectives: This study is a randomized clinical trial, which aims to determine weight 

status and the efficacy of counseling for children between 6-11 years of age in a dental 

clinic. The study will also compare the WHO BMI-for-age tables and a recently 

published simplified overweight screening instrument in identifying weight status in 

these children. 

Methods:  A total of 168 children 6-11 years of age from University of Toronto’s 

Faculty of Dentistry were recruited and allocated to test and control groups. Upon 

enrollment, participants’ height and weight were measured. Parents/caregivers of all 

children completed a Questionnaire regarding their child’s nutrition, physical activity and 

screen time. The parents/caregivers of the test group then received the intervention 

consisting a 5-10 minute counseling session, encouraging an increase in physical activity, 

a decrease in sugar-sweetened beverages and in screen time. The baseline recruitment is 

now complete and the data collection will be repeated after 6 months. 

Results: Our primary results indicate that the new simplified overweight screening tool 

identifies a higher percentage of overweight/obesity (3% and 15 %) among children in 6-

9 and 9-11 years old groups, respectively. 

Conclusions: This exploratory study is likely to indicate the effectiveness of short 

nutritional counseling during dental visit upon a child’s body weight status. Further, it 

will examine the usability of the new approach to assess a child’s weight status without 

having to compute BMI. 
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Definition 
• Overweight and obesity in children and adolescents are 

calculated by BMI reference charts based on their age and 
gender. 

• When weight in kg and height in meters are measured, the 
BMI is calculated using the following formula:  

                     BMI=weight in kg/(height in meters) 2 
 

• WHO defines overweight  as 
  BMI of > +1 SD Z-score 
• WHO defines obesity as 
  BMI of > +2.00 SD Z-scores 

 
 

 



The BMI cut-offs in children 
Overweight: >+1SD 
 (equivalent to BMI 25 kg/m2 at 19 years)   
Obesity: >+2SD  (equivalent to BMI 30 kg/m2 at 19 years)  

WHO growth charts  



Prevalence across the world 

Wang & Lobstein, 2006)  



Prevalence in Canada 

MS Tremblay, 2002 



Prevalence among provinces of Canada   

J. Douglas Willms,2003 



Prevalence in Ontario 

Healthy kids panel, 2011 



Which children are at risk to become 
overweight/Obese? 
 SES (income, education) 

 Demographic (environment, 
ethnicity, language, country of birth) 

 Physical activity and sedentary 
behavior 

 Diet  

       -Sugar sweetened beverages 

 Genetics 

 Special needs 
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Socioeconomic status  
(Income and family education) 

J. Douglas Willms,2003 



Ethnicity 
 The  prevalence of obesity  was reported 

highest among Hispanic and African-
American children In US 

• In Canada, first nation's ancestry  and 
immigrants have shown more prevalence 
than non immigrants 

Tremblay, M et all, 2005 



Physical activity 
• Canadian physical activity guild line , CDC  and prevention and the United 

kingdom health education authority recommend that children and youth 
accumulate at least one hour daily of moderate to vigorous physical activities.. 

• Vigorous-intensity activities  and bone and muscle strengthen activities at least 3 
days  per week 

• Habits form early last life time 
• All elementary students, including students with special  
 education needs, must have a minimum of twenty minutes 
 of sustained moderate to vigorous physical activity 

each school day during instructional time.  
 

Canadian  society for exercise physiology, 2011 and Ontario school policy, 2011 



Screen time 
• Canadian sedentary Behavior guild line  recommends 

children 5-11 years should minimize  the recreational screen 
time to no more than two hours per day  

• Sedentary activities  extends  sitting and time spend indoors 
throughout the day 

Canadian  society for exercise physiology, 2011 

Television viewers end up eating 
40 per cent more food because 
they tend to eat to the pace of 
the program or until the 
program is over 



Sugary  beverages 
 Beverages that are high in calories and sugar 

and low in nutrients include: 
 fruit flavored beverages, juice, pop, 
sweetened hot and cold beverages  
such as sweetened iced tea, sports and 
energy drinks.  

 
 It has been shown that consuming a 12 oz. 

pop every day can cause up to  
60% increased risk  of overweight/obesity, 
dental cavities, and other diseases. 
 
 It is recommended to drink low fat milk, 

healthy snacks and water with meals instead  
of pop. 

 
 Fruit flavored drinks are not nutritionally the 

same to 100% juice. One serving (½ cup: 125 
mL) of juice has more sugar and calories 
than the same amount of fruit.  

 

Dietitians of Canada and Canadian Paediatric Society, (2010) 



   Educational  system and 
school nutrition policy in 

Ontario 
The school Food and beverages  must meet the following  two 
sections criteria in order to be sold in schools in Ontario: 
 
1- Nutrition Standards for Food:  is divided into "Vegetables and 
Fruit", "Grain Products", "Milk and Alternatives", and "Meat and 
Alternatives", following Canada's Food Guide 
Categories of foods based on fat, sugar and Na: 
  
– Sell most (>80%)  
– Sell less (<20%), and 
– Not permitted for sale.  
Such as chocolate bar, energy bars, 
sport drinks, popsicles, …. 
 
 
 
 
 

Ontario ministry of education, 2010 
 



 
2-Nutrition Standards for Beverages. 
Standards for beverages are provided 
separately for elementary schools and 
secondary schools. 
 
 

Ontario ministry of education, 2010 
 



  
 
Significance of overweight/obesity in children 
 
 Health problems 

 
 Premature death 

 
 Economic consequences 

 
 Obese  children will not grow out 

their obesity in adulthood 
 

 The adverse effects of 
overweight/obesity  at earlier age 
and progressing to adulthood 
 

 Changing quality of life  for many 
children at early ages 
 



Objectives 
• Evaluate the effectiveness of identification and intervention for 

overweight status in children in a dental clinic. 
 

Specific objectives: 
• To identify the weight status in 6-to-11-year-old children in a  

University setting by measuring their height and weight and 
computing their BMI and referencing it with gender-specific WHO 
BMI-for-age tables 

• To compare two methods of identifying overweight status using 
either WHO BMI-for-age tables or a simplified overweight screening 
instrument 

• To assess the effectiveness of counseling for healthy weight in 6-to-
11-year old children at subsequent recall dental visits in 6 to 12 
months with specific reference to their diet, physical activity and 
screen time  



Null Hypothesis 
• H1: Nutritional counseling does not have an 

effect on the BMI at the recall dental visit  
• H2: Nutritional counseling does not have an 

effect on the diet of children 
• H3: Nutritional counseling does not influence 

the physical activity of children  
• H4: Nutritional counseling does not affect the 

screen time for children 
• H5: The WHO BMI-for-age tables and our 

simplified overweight screening instrument do 
not report the same results when used to 
identify weight status in 6 to 11 year old 
children 
 

 



Material and Method 



Consort  Flowchart 



Weighing 

 
 

Quality beam balance or 
electronic    
Weighs in 0.1 kg  
 Stable weighing platform  
Can be easily ‘zeroed’  
Can be calibrated  

Department of Health and Human Services HRSA. (2000) 



Height measurement 

Department of Health and Human Services HRSA. (2000)  



Assessment of overweight/obesity status based of  WHO table 
Example: Assessment of 7-year-10-month-old girl 
Height:127     Weight:32kg 
 

• The age is 94-month-old-girl 
• The screening BMI values for being overweight should be more than +1SD 

Z-score 
• The girl’s computed  BMI (19.8) is above his screening unit grid (17.366)  
Therefore she is overweight 
 



Assessment of overweight/obesity status based of screening table 

• Example: Assessment of 7-year-10-month-old girl 
Height:127     Weight:32kg 
 
 
 
 
 
 
• The age is between the rows 7.5 and 8 years 
• In the 8 years , the height is between 126.6cm and 130.5 cm 
• The screening weight for 130.5 cm is 30.2 kg 
• The girl’s weight (32) exceeds her screening unit grid  
Therefore she is overweight. 

 



Assessment of overweight/obesity status based on WHO table 

• Example: Assessment of 10-year-2 month-old boy  
Height:146      Weight:38kg 

 
 

 
 
 

 
• The age is 122-month-old-boy 
• The screening BMI values for being overweight should be more than +1SD Z-score 
• However, The boy’s computed  BMI (17.8) is below his screening unit grid (19.161) 

Therefore he is not overweight 
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Assessment of overweight/obesity status based on a screening table 
• Example: Assessment of 10-year-2 month-old boy  

Height:146cm      Weight:38kg 
 
 
 
 
 
 
 
 
 
• The age is between the rows 10 and 10.5 years 
• In the 10 years , the height is between 144.4cm and 148.3 cm 
• The screening weight for 144.4 cm is 38.5 kg 
• The boy’s weight (38) is below his screening unit grid  
Therefore he is not overweight 



Statistics 
• Multiple regression (general linear  model) is the most power modeling 

based on comparing the line slops rather than means. 
•  is used to determine the effect of a number of independent variables, X1, 

X2, X3 etc, on a single dependent variable, Y. 
 

• The different X variables are combined in a linear way and each has its 
own regression coefficient: 

 
  Y = β1X1 + β2X2 +…..+ βLXL + ε 
       BMI=Age+ Gender +Sugary drinks+…… 

 
• The β parameters reflect the independent contribution of each 

independent variable, X, to the value of the dependent variable, Y 
• ε is the error term :Difference between the observed data, Y, and that 

predicted by the model, Xβ. 
 

 
 



BMI 

F 

F1 
M1 

M 

                             
Age 

BMI=Age+ Treatments+ gender+….. 

Treatment1 

Treatment2 

Control 

test 

      6   7   8    9   10   11  

General Linear Model 



BMI 

F2 

Treatments2 

M2 
Age group2 

F1 

Treatments1 

M1 
Age group1 

Test Control 

General Linear Model 



Results 



Outcomes 
The following outcomes will be measured  at the baseline and in the 
recall appointment: 

• Height measurement Units 
• Weight measurement Units 
• BMI computation 
• Weight status will be catergorized as being overweight or not being 

overweight  
• Physical activity  
• Screen time  
• Number of consumed sugar-sweetened beverages per day 
• SES  
• Demographic status 

 



SES Outcomes 



Ethnicity  



 
 
 
  

 
 

Demographic status 
Language 

Aboriginal 

Gender 

Country of birth 



Counseling Outcomes  



 
 
 

Regular soft drinks Diet soft drinks 

Fruit juice Fruit flavored Juice 

Water Sport drinks 



Screen time 

 
 
 



Physical activity 



Primary outcomes 



Comparing Diagnostic tests 



• Obesity is a complex phenomenon 
with a wide range of genetic, 
lifestyle, social, cultural and 
environmental factors contributing 
to variations in its prevalence 

• There is no difference between our 
test and control groups in any of the 
primary and secondary outcomes or 
any of the counseling questions 
(P<0.05), which validates our 
randomization  

• Our primary results indicate that 
there is significant difference 
between the new simplified 
overweight screening tool and 
WHO screening tool using chi-
square test in SPSS program. 
However, the sensitivity of our tool 
reported 83%, specificity 100%, PPV 
100% and NPV 71%  

Conclusion 



Thank You 
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