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This study profiled the food and nutrient contribution of snacks in the diets of a sample of children between the ages 
of 3-5 years overall with comparisons between where (regulated child care (RCC) and home settings) and when 

(morning, afternoon and evening) snacks were consumed. 



In the USA, the average daily energy intakes by preschool children from snacks has 
more than doubled from 195 kcal in 1977-1978 to 439 kcal in 2011-2014. 

Home feeding practices found to be most important in developing healthy eating 
behaviours in young children.

Many families now rely on child care and this has led to implementation of food and 
nutrition standards for RCC, including for snacks.

In Canada, preschool children consumed an average of 2.3 snacks daily providing 
33.2% of energy from a wide range of items including salty/sweet foods and sugar 

sweetened beverages (SSB).

Background - Snacks Consumed by Pre-school Children



Purpose

Do the standards* ensure consumption of healthy snacks by children in RCC and do the standards  
influence snacks consumed by children at home?

The purpose of this study was to profile the overall, RCC and home food and nutrient intakes from 
snacks by a sample of children attending RCC in NS. 

It was hoped that this would provide some insight into the effectiveness of the RCC food and nutrition 
standards in influencing the development of healthy eating behaviors among young children as it applies to 

snack consumption in RCC and home settings. 
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• Government of Nova Scotia. (2011). The Standards for food and nutrition in regulated child care settings. https://www.ednet.ns.ca/earlyyears/providers/FoodandNutritionalSupport.shtml

https://www.bridgespan.org/insights/library/philanthropy/want-equitable-recovery-invest-in-child-care
https://creativecommons.org/licenses/by/3.0/
https://www.ednet.ns.ca/earlyyears/providers/FoodandNutritionalSupport.shtml


Methods

Nutrition Standards in 
Child Care Project

Data Collection

- Participants

- Tool

Food Category Data 
Analysis

Nutrient Data Analysis 

Snacks served in NS RCC settings must follow the food and nutrition standards –
servings from 2 food groups, 1 vegetable/fruit, and limits juice to 2x/week. 

Criteria for nutrients of concern – maximum levels for sodium, saturated/trans fats and 
sugar and minimum levels for fibre.

The NSCCP explored the influences of the NS RCC Food and Nutrition Standards 

on the  eating behaviours of young children while attending RCC and at home.



Methods: Data Collection 

Using the NSCCP 4-Day Food and Drink Diary, data was collected for 2-3 days 
at RCC and 1 day at home.

Research assistants recorded the data at RCC and clarified and/or confirmed 
data collected by parents at home as necessary. 

44 RCC in NS were 
invited to participate

19 RCC agreed to 
participate 

Food and drink 
consumption data was 
collected from 79 3-5 

year olds



Methods: Nutrient Data Analysis 

• The data was analyzed with Food Processor SQL (Esha Research, 
version 10.9) and compiled in MSExcel (Microsoft 365®)

• The compilation included the foods, drinks and all nutrients 
consumed by each child and by day, location and type of meal or 
snack. 

• Nutrients of concern were calories, sodium, fats, sugar and fibre.

• Pivot table summaries were used to organize the data by the 
average daily nutrients of concern in total, by where (RCC or 
home) and by when (morning, afternoon or evening) the snacks 
were consumed.

• Descriptive statistics and independent t-tests determined 
differences between groups.  Comparisons were made to the 
NSCCP reports on total daily nutrient intakes.



Methods: Food Categories Data Analysis 

• The data was analyzed with Food Processor SQL (Esha Research, version 10.9) and 
compiled in MSExcel (Microsoft 365®)

• The compilation included the foods, drinks and all nutrients consumed by each child 
and by day, location and type of meal or snack. 

• The snack food and drink items were coded according to a system 
adapted from the What We Eat in America (WWEIA) food 
categories* 

• Pivot table summaries were used to organize the data by the 
average consumption of food categories and types in total, by 
where (RCC or home) and by when (morning, afternoon or 
evening) the snacks were consumed.

• Descriptive statistics and independent t-tests determined 
differences between groups.  Comparisons were made to the 
NSCCP reports on total consumption of food categories as 
applicable.

*US Department of Agriculture, Agricultural Research Service (USDA ARS). (2018). What We Eat in America (WWEIA) Food Categories 2015-2016. www.ars.usda.gov/nea/bhnrc/fsrg



Results and Discussion: Overall

On average, 96.2% of children consumed snacks daily and on average had 2.3 snacks 
per day. 

- Similar to two Canadian studies and slightly lower than average for USA preschool 
children. 

On average 82.0% of children had morning, 84.5% afternoon and 63.6% evening 
snacks.

- Higher than a Canadian study (children not attending RCC) for morning and afternoon 
and lower for evening.

On average 89.0% of children had snacks at RCC compared to 77.3% at home.



Results and Discussion: Snack Food Categories and Types

Fruit, salty/sweet items and dairy items were the WWEIA categories most consumed as 
snacks and more frequently at home than RCC - Similar to a number of other studies.

Crackers were 45% of salty/sweet category and significantly more consumed at RCC than 
home – Convenience and perception they are healthy/desirable snacks

Significantly more variety of food categories, vegetables/fruits and crackers as snacks in 
RCC than at home and fruits predominated over vegetables. – Perhaps due to perceived 
preferences of children and evidence that children will select other food group over 
vegetables when served together. 

Children consumed almost twice amount of water at RCC than at home suggesting home 
caregivers may not perceive this as a beverage for snacks.

Less juice and SSB consumed as snacks compared to other studies.



Frequency of consumption of Snack Food Categories



Results and Discussion: Nutrients of Concern

Average daily energy contribution from snacks was 29% or 401 kcal - Comparable to 
Canadian studies; lower than the 439 kcal/day reported by USA national survey.

No significant differences in energy by when or where snacks consumed suggesting 
children self-regulate.

Average daily sugar contribution at 40% slightly higher than Canadian studies.

Significantly more sugar intake from home morning snacks than RCC.

Average daily sat. fat intake from snacks was 10% total fat; 3.1% of total energy. 
Significantly more fibre consumed from snacks at RCC than home likely influenced 
by standards. 

Average daily sodium contribution from snacks at 22.6% exceeded the 18.6% from 
national Canadian study – Chronic disease risk concern. 
More sodium consumed as snacks at RCC than home.



Results and Discussion: Overall

Table 2. Selected Nutrient Average Daily Intakes by Children from All Snacks, by Snacks in RCCs and Homes and by Sex  

Nutrients 

Average Daily Intakes 

from All Snacks 

All n=79  

Girls n=39 Boys n=40 

Average Daily Intakes from 

RCC Snacks 

Average Daily Intakes from Home Snacks 

Morning 

n=73 

Afternoon 

n=70 

Morning 

n=58 

Afternoon 

n=65 

Evening 

n=69 

Energy (% total Kcal)1 

- All 

 

400.7±149.4 (29.0%) 

 

 

167.1±76.8 

 

 

172.5±84.7 

 

177.9±95.4 

 

182.8.4±109.4 

 

181.5±122.4 

Sodium (mg) 

- All  

 

384.3±206.9 

 

 

176.3±94.1 

 

188.0±136.9 

 

130.8±157.4 

 

153.6±169.7 

 

 

153.7±174.5 

Saturated Fat (g) 

- All  

 

4 5±2.7 

 

 

1.8±1.7 

 

 

2.0±1.9 

 

1.7±2.7 

 

2.0±2.5 

 

2.5±3.1 

Sugar (g) 

- All 

 

36.3±12.7 

 

 

13.9±6.9 

 

14.4±8.5 

 

19.9±12.5 

 

17.3±11.9 

 

15.4±10.4 

Fibre (g) 

- All 

 

4.7±2.4 

 

 

2.4±1.3 

 

2.1±1.4 

 

2.0±1.6 

 

1.8±2.1 

 

1.8±1.5 

1 Total Energy All 1383±245; Girls 1353±249; Boys 1422±256 



Conclusions

This study provides insight into the important influences that food 
environments and RCC food and nutrition standards play in 
supporting healthy snacking behaviors in young children.

The food and nutrition standards appear to have had a 
positive influence on the food and nutrition quality of RCC 

snacks.

Future research

Significantly more vegetables, fruits, grains, water, fibre and less sugar consumed at RCC 
than at home.

There is an opportunity to explore how RCCs and families could form stronger partnerships 
that support the development of health eating behaviors of young children.



Adjustments to RCC food and nutrition regulations are suggested by the findings.

- Rather than requiring that each snack offer a vegetable/fruit with another food group, the choice for one or 
both RCC snacks might be another vegetable/fruit to promote consumption of this food group.

The current Canada Food Guide with three food groupings and no numbers of servings by age or serving sizes, 
creates an opportunity for RCC food and nutrition regulations to be more flexible in the criteria for RCC snacks

- Less emphasis on two full food group servings could lead to more creative, nutrient dense snacks

Applications 



Beets, M. W., Tilley, F., Kyryliuk, R., Weaver, R. G., Moore, J. B., & Turner-McGrievy, G. (2014). Children Select Unhealthy Choices when Given a Choice among Snack Offerings. Journal of the Academy of Nutrition and 

Dietetics, 114(9), 1440–1446. https://doi.org/10.1016/j.jand.2014.04.022

Benjamin, S.E., Neelon, B., Briley, M.E. (2011). Position of the American Dietetic Association: Benchmarks for nutrition in child care. Journal of the American Dietetic Association, 111(4), 607-615. 

https://doi.org/10.1016/j.jada.2011.02.016. 

CIHR, NSERC & SSHRC. (1998 with 2000, 2002, 2005 amendments). Tri-Council Policy Statement: Ethical Conduct for Research Involving Humans. Retrieved from www.pre.ethics.gc.ca

Cade, J., Frear, L., & Greenwood, D. (2006). Assessment of diet in young children with an emphasis on fruit and vegetable intake: Using CADET – Child and Diet Evaluation Tool. Public Health Nutrition, 9(4), 501–508. 

https://doi.org/10.1079/PHN2005871

Damen, F. W. M., Luning, P. A., Fogliano, V., & Steenbekkers, B. L. P. A. (2019). What influences mothers’ snack choices for their children aged 2–7? Food Quality and Preference, 74, 10–20. 

https://doi.org/10.1016/j.foodqual.2018.12.012

Dunford, E. K., & Popkin, B. M. (2018). 37 year snacking trends for US children 1977-2014: Snacking in US children. Pediatric Obesity, 13(4), 247–255. https://doi.org/10.1111/ijpo.12220

Government of Nova Scotia. (2011). The Standards for food and nutrition in regulated child care settings. https://www.ednet.ns.ca/earlyyears/providers/FoodandNutritionalSupport.shtml

Haines, J., Haycraft, E., Lytle, L., Nicklaus, S., Kok, F. J., Merdji, M., Fisberg, M., Moreno, L. A., Goulet, O., & Hughes, S. O. (2019). Nurturing Children’s Healthy Eating: Position statement. Appetite, 137, 124–133. 

https://doi.org/10.1016/j.appet.2019.02.007

Health Canada. (2018). 2015 Canadian Community Health Survey—Nutrition—Food and Nutrition Surveillance—Health Canada [Guidance]. https://www.canada.ca/en/health-canada/services/food-nutrition/food-

nutrition-surveillance/health-nutrition-surveys/canadian-community-health-survey-cchs/2015-canadian-community-health-survey-nutrition-food-nutrition-surveillance.html

Health Canada. (2019). Canada’s Food Guide. https://food-guide.canada.ca/en/

Hutchinson, J. M., Watterworth, J. C., Haines, J., Duncan, A. M., Mirotta, J. A., Ma, D. W. L., Buchholz, A. C., & Guelph Family Health Study. (2018). Snacking Patterns of Preschool-Aged Children: Opportunity for 

Improvement. Canadian Journal of Dietetic Practice and Research, 79(1), 2–6. https://doi.org/10.3148/cjdpr-2017-022

Institute of Medicine. (2006). Dietary Reference Intakes: The Essential Guide to Nutrient Requirements (p. 11537). National Academies Press. https://doi.org/10.17226/11537

Jacquier, E. F., Gatrell, A., & Bingley, A. (2017). “We don’t snack”: Attitudes and perceptions about eating in-between meals amongst caregivers of young children. Appetite, 108, 483–490. 

https://doi.org/10.1016/j.appet.2016.11.003

Kachurak, A., Bailey, R. L., Davey, A., Dabritz, L., & Fisher, J. O. (2019). Daily Snacking Occasions, Snack Size, and Snack Energy Density as Predictors of Diet Quality among US Children Aged 2 to 5 Years. Nutrients, 11(7), 

1440. https://doi.org/10.3390/nu11071440

Larson, N., Ward, D. S., Neelon, S. B., & Story, M. (2011). What Role Can Child-Care Settings Play in Obesity Prevention? A Review of the Evidence and Call for Research Efforts. Journal of the American Dietetic Association, 

111(9), 1343–1362. https://doi.org/10.1016/j.jada.2011.06.007

Marx, J. M., Hoffmann, D. A., & Musher-Eizenman, D. R. (2016). Meals and snacks: Children’s characterizations of food and eating cues. Appetite, 97, 1–7. https://doi.org/10.1016/j.appet.2015.11.010

National Academies of Sciences, Engineering, Medicine. (March 2019). Dietary Reference Intakes for Sodium and Potassium. Consensus Study Report. 

https://www.nap.edu/resource/25353/030519DRISodiumPotassium.pdf (nap.edu)

Neelon, S. E. B., & Briley, M. E. (2011). Position of the American Dietetic Association: Benchmarks for Nutrition in Child Care. Journal of the American Dietetic Association, 111(4), 607–615. 

https://doi.org/10.1016/j.jada.2011.02.016

Sinha, M. & Statistics Canada. (2014). Child Care in Canada, Analytical paper. Spotlight on Canadians: Results from the general social survey. Statistics Canada. http://www.statcan.gc.ca/pub/89-652-x/89-652-

x2014005-eng.pdfSleddens, E. F. C., Kremers, S. P. J., Stafleu, A., Dagnelie, P. C., De Vries, N. K., & Thijs, C. (2014). Food parenting practices and child dietary behavior. Prospective relations and the moderating 

role of general parenting. Appetite, 79, 42–50. https://doi.org/10.1016/j.appet.2014.04.004

Snelling, A., Newman, C., Watts, E., Van Dyke, H., Malloy, E., Ghamarian, Y., Guthrie, J.,  Mancino, L. (2017). Pairing Fruit and Vegetables to Promote Consumption in Elementary School Cafeterias. The Journal of Child 

Nutrition and Management, 41(1), https://schoolnutrition.org/newspublications/jcnm//2017/spring/

US Department of Agriculture, Agricultural Research Service (USDA ARS). (2018). What We Eat in America (WWEIA) Food Categories 2015-2016. www.ars.usda.gov/nea/bhnrc/fsrg

Vatanparast, H., Islam, N., Patil, R. P., Shafiee, M., Smith, J., & Whiting, S. (2019). Snack Consumption Patterns among Canadians. Nutrients, 11(5), 1152. https://doi.org/10.3390/nu11051152

Wang, D., Horst, K. van der, Jacquier, E., Afeiche, M., & Eldridge, A. (2018). Snacking Patterns in Children: A Comparison between Australia, China, Mexico, and the US. Nutrients, 10(2), 198. 

https://doi.org/10.3390/nu10020198

World Health Organization. (2020). Fact Sheets. Health Diet. https://www.who.int/news-room/fact-sheets/detail/healthy-diet

Younginer, N. A., Blake, C. E., Davison, K. K., Blaine, R. E., Ganter, C., Orloski, A., & Fisher, J. O. (2016). “What do you think of when I say the word ‘snack’?” Towards a cohesive definition among low-income caregivers of 

preschool-age children. Appetite, 98, 35–40. https://doi.org/10.1016/j.appet.2015.12.002

Wang D, van der Horst J, Jacquier EF, Afeiche MC, Eldridge AL. Snacking patterns in children: a comparison between Australia, C

References 


