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Those interested in improving children’s eating habits and 
reducing the risk of childhood obesity have focused on the 
school setting, since schools can have a potentially powerful 
influence on students’ eating habits through school nutrition 
policies (SNP) and programs offered (1,2). 
Recently adopted SNP in PEI regulate the types of foods sold at 
school but not the lunches brought from home. 
While there is evidence that SNP  have a positive impact on 
children’s combined dietary intake from home and school (3), 
few studies have examined the nutritional quality of children’s 
school lunches while considering the source of foods consumed 
(home versus school) (4). This is particularly important, since 
foods purchased from school lunch programs are most  likely to 
be affected by the implementation of SNP. The objectives of this 
research are 1) to describe the dietary quality of Grade 5 and 6 
student’s lunch time intakes and 2) to assess differences in 
dietary quality between foods purchased at school versus 
brought from home.

•An in-class cross sectional survey of all grade five and six 
students in PEI elementary/consolidated schools was used to 
assess children’s lunch-time nutrient intakes and the source 
(home vs school) of foods/beverages consumed.
•Nutrient intakes were generated using the 2007b version of 
the Canadian Nutrient File (5) and the CANDAT nutrient 
analysis program (6). Micronutrients and protein were 
compared with 1/3 of  recommended standards (7).  Median 
intakes of calcium, vitamin D, potassium, sodium and fiber 
were compared to the Adequate Intakes for these nutrients 
(AI) (7).  Carbohydrate, protein, and fat intakes were compared 
with the Acceptable Macronutrient Distribution Ranges 
(AMDRs) (7). Since foods purchased at school only made up 
about 1/3 of lunch-time intakes, resulting in relatively low 
proportions of nutrients coming from school foods, nutrient 
densities of foods from home versus school were calculated by 
dividing nutrient intakes by kcalories consumed X1000 (8). 
Wilcoxon Rank Sum Tests were used to assess differences in 
median nutrient densities according to food source within each 
child. Chi-square analysis tests of association were used to 
assess the association between the prevalence of inadequate 
nutrient intakes and grade/sex. All analysis was conducted 
using SAS (Version 9.1, SAS Institute Inc, Cary, North Carolina). 

•The overall nutritional quality of children’s                                        
lunch-time intakes are poor with  high prevalence 
of low intakes of magnesium, potassium, zinc, 
vitamin A, vitamin E, and vitamin D. Median 
calcium intakes were below the one-third AI 
recommendation, as were fibre intakes.  We found 
that student’s lunches are low in fat, high in 
carbohydrate and moderate in protein. In contrast, 
sodium intakes in children’s lunches exceeding the 
upper limits set by the Institute of Medicine(7). 
•Students obtained significantly more of most 
micronutrients from foods from home than from 
school sources.  ‘School foods’ had higher nutrient 
densities for 10 important micronutrients (calcium, 
magnesium, potassium, zinc, vitamin A, vitamin D, 
riboflavin, niacin, vitamin B6 and vitamin B12) 
compared to packed lunch foods from home, 
which  had higher nutrient densities for five 
micronutrients (iron, vitamin C, vitamin E, thiamin, 
folate).  Foods brought from home were higher in 
carbohydrates and sodium than school foods. 
‘School foods’ provided sufficient protein but were 
also higher in sugar and fat than home foods; 
however, approximately 60% of the children had 
intakes within the recommended range for sugar, 
and most students had fat intakes which fell below 
recommendations.  
•Findings indicate that lunch food items purchased 
at school were generally higher in nutrient density 
than food items brought for lunch from home 
although overall quality of lunches is poor. This 
study is the first in Canada to examine nutrient 
intakes according to the source of the food 
consumed . Findings suggests that, when 
implementing  SNP,  additional parent education 
and support is needed to improve the nutritional 
quality of student’s lunches.
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n (%)

Grade
Grade 5 976 (49.6)

Grade 6 990 (50.4)

Sex
Male 979 (49.8)

Female 987 (50.2)
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Figure 1. Proportion of total student lunch-
time intakes meeting recommendations  
for energy nutrients and sugar (7) for 
grades five and six students in PEI schools, 
2007 (n=1943).

1 Carbohydrate, fat and protein compared to 
Acceptable Macronutrient Distribution Ranges (7)
2Currently there is no DRI set for sugar, rather a 
maximal intake level of 25 percent or less of total 
calories from added sugars is suggested for children.

Nutrients Total Male Female

(%) (%) (%)

Protein ** 83.4 85.9 80.9

Iron (mg) 79.6 81.0 78.3

Magnesium (mg) 41.5 40.9 42.1

Zinc (mg) 38.9 40.2 37.7

Vitamin A (RAE)1 ** 40.9 34.4 47.4

Vitamin E (mg) 4.5 4.9 4.2

Vitamin C (mg) 47.1 46.4 47.8

Thiamin (mg) ** 79.9 83.3 76.5

Riboflavin (mg) * 74.7 77.1 72.4

Niacin (mg) * 83.7 85.7 81.7

Vitamin B6 (mg) 35.5 34.6 36.4

Vitamin B12(µg) ** 66.4 69.3 63.7

Folate (µg) 52.8 54.2 51.4

Table 2. Proportion of PEI students 
consuming adequate 2micronutrient 
intakes at lunch by sex, 2007(n=1943)

*p<0.05      **p<0.01 
1RAE – retinol activity equivalents
2Adequacy is defined as one-third of the Dietary 
Reference Intake for each nutrient, EAR (Estimated 
Average Requirement)(7).

Nutrients Home 
Foods
(N=796)
Median

School Foods
(N=796)
Median

Protein (g) 44.6** 22.3

Fat (g) 38.3** 31.6

Carbohydrates 

(g)

121.5 147.5

Sugar (g) 101.2** 54.3

Fiber (g) 6.3 7.6

Iron (mg) 3.3 6.8

Calcium (mg) 1584.2** 303.9

Magnesium (mg) 178.9** 102.6

Potassium (mg) 2347.4** 984.5

Zinc (mg) 5.7** 3.1

Vitamin A (RAE)1 763.2** 43.1

Vitamin D(µg) 13.9 0.0**

Vitamin C (mg) 7.4 16.7**

Thiamin (mg) 0.7 0.7**

Riboflavin (mg) 2.3** 0.7

Niacin (mg) 14.0** 11.6

Vitamin B6 (mg) 0.6* 0.5

Vitamin B12 (µg) 4.7** 0.4

Folate (µg) 100.8 186.0**

Sodium (mg) 831.6 1610.9**

Table 3. Comparison of median nutrient 
densities of lunch food by food source 
(n=1943)

*p<0.05 (Wilcoxon Rank Sum Test)
**p<0.01 
1 RAE = Retinol Activity Equivalents
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