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Objectives 

• Discuss management of eating behaviors in preschool 

children with type 1 diabetes 

• Highlight key recommendations from new International 

Society of Pediatric and Adolescent Diabetes Preschool 

Guidelines 2017   

• Translate guidelines into clinical practice: an Australian 

experience 



Common toddler feeding behaviors 

 

Common food issues:  

1. variable appetite 

2. transient food preferences 

3. food refusal 



Additional meal-time considerations 

in toddler with diabetes 

 

• Common food issues: variable appetite, transient food 

preferences and food refusal 

• Predict carbohydrate intake before meal 

• Parent and caregiver fear of hypoglycemia  

• Increased emphasis on fruit and vegetable intake to 

protect against cardiovascular risk 



CGM trace - bolusing after meals, 

feeding up before bed, large 

corrections then low  



CGM trace - bolusing before meals, 

no supper, small meals and snacks 



Why are meal-time behaviors 

important in diabetes management? 

 

• Children with more frequent disruptive meal-time behaviours 
have poorer glycemic control 

 (Patton et al Diab Care 2006; Monaghan et al Health Psychol 2015)  

• Greater diet quality is associated with more optimal glycemic 
control  

 (Nansel et al American J Clinical Nutr 2016)  

• Food behaviors and choices track into adulthood  

 (Mikkila et al British J Nutr 2005) 

 

 



Basic principles of dealing with 

meal-time behaviors  

 

• Child needs to be motivated to eat = hungry (Brug et al B J Nutr 2008) 

• Healthy food available at home and day-care (Lipsky et al Appetite 2012) 

• Authoritarian parenting style: warmth but expectation (Blissett J Appetite 2011) 

• Parental modelling and family based meals (Edelson et al Appetite 2016) 
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Cornerstone of treatment: 

 Dietary approach in the young child 

• Routine meals based on healthy food  

• Establish firm boundaries and consistency around meals (Patton J 

Paed Psych 2008) 

• Discourage continuous snacking (grazing)  

• Pre-prandial insulin (Bell et al Diab Care 2015)   

• Encourage participation in family meals to promote parent 
modelling and dietary quality (Sunberg et al Acta Paed 2014)  



Glycemic Control of ≤ 6 years 
John Hunter Children’s Hospital 



 7.5% 

(58 mmol/mol) 

Glycemic Control of ≤ 6 years 
John Hunter Children’s Hospital 



Intensive Insulin Therapy 

 Intensive insulin therapy with pre-prandial insulin doses 

should be used with meal-adjusted insulin regimens (C) 
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Preschool Children with T1D - 2016 
John Hunter Children’s Hospital 

 

• 40% insulin pumps, 60% multiple daily injections (MDI) 

• Mean HbA1c for ≤ 6 years is 6.7% (50 mmol/mmol) 

• 71% of children ≤ 6 years have HbA1c < 7% (53 mmol/mol) 

• Mean BMI SDS 0.6  

 Australasian Diabetes Data Network (ADDN) Report Sept 2016 



Carbohydrate Counting 

 Carbohydrate counting is best introduced at onset of 

diabetes (E) 
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Use of insulin to carbohydrate 

ratios from diagnosis 





Team Approach - Caregivers  

and Health Professionals 

 

 

 







When does under-eating after an 

insulin bolus become an issue?  

 



A single meal time insulin dose covers a 

± 10g range in CHO quantity 

 



Clinical Translation 

 “Small inaccuracies in calculation of up to 5-7 grams of 

carbohydrate will usually not be problematic”  
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Inaccuracy of 20g CHO causes 

Hypoglycemia and Hyperglycemia 

Insulin dose given for CHO Test Meal   

 

• Under-eat test meal by 20g CHO 

• 1 in 3 children (31%) had hypoglycemia (p<0.003)  

  

• Over-eat test meal by 20g CHO  

• More likely to cause BGLs ≥ 12mmol/l (p<0.001) 
 

     

Smart et al Diab Med  
2012;29:21-4 



Clinical Translation 

 “Larger (carbohydrate) inaccuracies may result in possible 

hypoglycemia or hyperglycemia 2-3 hours after eating, but 

not immediately. These can be anticipated and treated with 

additional carbohydrate or a small correction dose of 

insulin” 
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How can you ensure predictability 

in food intake? 



Structured Meal-times  

 Family-centered meal routines with restrictions on grazing 

are important to ensure dietary quality and optimize 

glycemic control in preschool children (C) 
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Meal-time Routines 

3 meals and two small mid-meal snacks  

An upper and lower limit of age 

appropriate carbohydrate amounts should 

be recommended based on growth, 

activity and previous intake   

 



Continuous eaters (Grazers) 



Why does grazing not work? 

• Makes insulin adjustments difficult. Bolus doses may be 

omitted as child does not eat sufficient amounts. 

• Child never hungry so will not eat a full size meal  

• Parent cannot give insulin as intake is unpredictable 

• Child will only eat what appeals to them  

• Child is in a state of post-prandial high BGLs, so large 

correction doses then can make child hypo   

 

 

 

 



Question 

In your clinical practice, when do you ask usually ask 

caregivers of preschool children to bolus for the meal? 

A. Before meal 

B. After the meal 

C. During the meal 

 



Bolus before meals 

 Pre-prandial bolus insulin is preferable to insulin 

administered during or after the meal for all preschool 

children, including those using multiple daily injections. 
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Strategies to minimise food refusal 

• Structured meal-times 

• Avoidance of continuous eating habits 

• Small snacks including limits on low carbohydrate foods  

• Limits on time spent at table 

• Avoidance of force feeding  

• Reassurance by all team members 

• Realistic expectation of food quantity 

• Minimum and maximum carbohydrate amounts  

 

 

 

  

ISPAD Clinical Practice Consensus Guidelines (Ped Diab in press) 2017 



Food Servings for 2-3 Year Olds 



Dietary Survey of Preschoolers 

with T1D 

• Children aged 1-5 years attending John Hunter 
Children’s Hospital 

• 3 day food diary and food behavior questionnaire 

• 24 children (57% male, BMI z score: 0.54 ± 1.0)  

• Met dairy and cereal recommendations; inadequate 
fruit and vegetables 

• 48% CHO; 16% Protein and 33% Fat (15% sat fat) 

• 23 children gave insulin before meals, even for novel 
foods. All had meal time routines: breakfast, lunch, 
dinner, 2 small snacks.  



Are pre-school children with T1D 

eating enough fruit and vegetables? 

• Inadequate fruit and vegetable intake 

• Excessive saturated fat intake 

 

• Rovner et al Diab Educ 2009 

• Mehta et al Nutr Research 2014 

• Sunberg et al Acta Paed 2014 

• Patton et al J Acad Nutr Diet 2013 

 



Healthy eating interventions  

 Life-style interventions designed to reduce the risk of 

cardiovascular disease in children with T1D are needed 

and should be directed towards the entire family (C) 
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Novel foods require repeated 

exposures 

 

Key message:  

Keep trying! Multiple exposures to a new 

food will increase liking and consumption  



Clinical translation: Carb Counting 

Efforts to improve carbohydrate counting accuracy should 

focus on unlabelled core foods – fruit and vegetables 
   

Smart et al Diab Med  
2012;29:21-4 



Summary of key points in 

ISPAD Preschool Guidelines  

1. Consistent meal routines are important to promote hunger 

and acceptance of a range of foods 

2. Pre-prandial administration of insulin   

3. Specific interventions, including repeated exposures with 

parental modelling, are needed to encourage fruit and 

vegetable intake. 



Thank you 
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