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ABSTRACT 
 
Background: In the National Nutrition Survey 2011, Filipino adolescents aged 
10.00 to 19 years old showed that 12.7% were wasted and 35.7% were stunted.  
Adolescents are in a period of rapid physiological change and are  experiencing 
different emotional and social challenges. The school, where majority of 
adolescents’ time is spent, is a good intervention venue to promote nutritious 
eating by providing healthy school lunches which could help in attaining their full 
potential for physiological growth and development. Therefore, a school lunch 
program was developed for school caterers to provide more nutritious meals in 
school canteens. Objective: The study aimed to determine the actual difference 
in energy and nutrient intakes between the consumption of the intervention meals 
and the baseline meals served in school canteen of selected Filipino high school 
students and assessed the acceptability of the intervention meals compared to 
baseline meals. Methodology: The study employed a before-after intervention 
design with one group to 112 students aged 13 to 16 years old in public high 
school in Quezon City, Metro Manila.   The students were served with the 
baseline meal for two-weeks followed by the intervention meals for seven-weeks. 
Baseline ,meal are the regular meals available on a day-to-day basis in the 
school canteen which adolescents usually buy while the intervention meal is the 
nutri-meals developed for the study. Served meals and plate waste were 
weighed daily to calculate energy and nutrient intake. Energy and nutrient intake 
was calculated using USDA and the Philippine Food Composition Table. Total 
daily food intake of students was measured using 24-hour food recall 
questionnaire. Data on the acceptability of meals were collected using a 7-point 
hedonic scale. Results: Nutri-meals resulted in a higher intake of vegetables 
(95.3 + 13.8 g), fruits (76.5 + 6.3 g) and fish (19.1+ 3.3 g) than baseline meals. 
Energy and protein intake significantly increased by 140.7+2.8 kcal and 3.2+ 0.1 
g, respectively. Quality of fat intake improved compared to baseline meals 
(p<0.001). Micronutrient intake from nutri-meals was significantly higher than 
from baseline meals (except for zinc), contributing to 6 % to 79 % of 
recommended daily intakes. Most students (>90%) liked both baseline as well as 
nutri-meals, however, mean acceptability score for baseline meals was slightly 
higher (0.2+0.07 points, p=0.004) than nutri-meals. Conclusion: Nutri- meals 
significantly increased intakes of energy, protein and most micro-nutrients as 
compared to the baseline meals. Both the nutri- and baseline - meals were liked 
by the vast majority of students (>90%), making the nutri-meals a healthier and 
acceptable meal option to be served in school canteens. Recommendation:  To 
achieve better and sustained consumption of quality foods with the inclusion of 
fruits and vegetables, nutrition education should be integrated in classroom 
teaching to increase knowledge and develop positive attitudes towards nutrition 
and health among adolescents.  
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INTRODUCTION 
 
Development of personal identity and food beliefs and habits occur during 
adolescence. Adolescents, is the second growth spurt of an individual where 
rapid maturation occurs, therefore, intervention strategies to help individuals 
catch up growth should be done. In the Philippines, among adolescents aged 13 
to 19 yrs, about 13.2% experienced wasting and 33 % were severely stunted. 
Adolescents spend majority of their time in the schools, and therefore, this is the 
best intervention venue to conduct programs to form good eating habits and 
preferences in adolescents. 
 
 
OBJECTIVE 
 
The study aimed to determine the actual difference in energy and nutrient intakes 
between the consumption of the intervention meals and the baseline meals 
served in school canteen of selected Filipino high school students and assessed 
the acceptability of the intervention meals compared to baseline meals. 
 
 
MATERIALS AND METHODS 
 
Methodology: The study employed a before-after intervention design with one 
group to 112 students aged 13 to 16 years old in public high school in Quezon 
City, Metro Manila.   The students were served with the baseline meal for two-
weeks followed by the intervention meals for seven-weeks. Baseline ,meal are 
the regular meals available on a day-to-day basis in the school canteen which 
adolescents usually buy e.g. hot dog, meat loaf, barbeque, fried chicken, and 
other meat recipes. Few vegetable recipes were available but only on few 
occasions where fruit usually banana is available. The intervention meal called 
nutri-meals is developed for the study. These meals consist rice, fish or meat, 
vegetable recipes and a fruit. Served meals and plate waste were weighed daily 
to calculate energy and nutrient intake. Energy and nutrient intake was calculated 
using USDA and the Philippine Food Composition Table. Total daily food intake 
of students was measured using 24-hour food recall questionnaire. Data on the 
acceptability of meals were collected using a 7-point hedonic scale. 
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RESULTS & CONCLUSIONS 
 
TABLE 1. Average food content per meal provided during baseline and 
intervention (nutri-meals) periods 
  

Food 

Baseline meals Nutri-meals 

Mean SD Mean SD 

Meat (g) 61.6 32.8 43.4 35.0 

Fish (g) 0.0 0.0 20.5 29.0 

Vegetable (g) 16.1 20.3 111.0 64.3 

Fruit (g) 0.0 0.0 80.2 46.6 

Oil (g) 7.4 11.2 16.5 7.1 

Cereal (g) 195.5 9.5 206.1 19.4 

Dairy (g) 0.0 0.0 1.5 6.0 

Tubers (g) 3.7 12.3 3.0 6.8 

Legumes (g) 10.4 22.9 0.0 0.0 

Sugar (g) 0.0 0.0 1.1 2.1 

Other (g) 1.5 5.0 10.8 3.9 

Total energy 
(kcal) 

654.8 119.3 491.2 137.8 

 
 
TABLE 2. Subject characteristics at baseline (n = 112) 
 

Characteristic Mean SD 

Age (yr) 15.0 1.1 

Height (cm) 153.8 7.6 

Weight (kg) 43.1 7.3 

BMI (kg/m2) 18.4 2.3 

Height-for-age z-score – 1.45 0.84 

BMI-for-age z-score  – 0.90 1.03 
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TABLE 3. Mean energy and nutrient intakes from baseline meals and nutri-meals 
 

Nutrient 

Baseline meal Nutri-meal 
Difference 

(nutri-meal – baseline 
meal) 

Mean SD Mean SD Mean SED pa 

Energy and 
macronutrients 

       

Energy (kcal) 
480.1 18.8 620.8 28.2 140.7 2.8 .000 

Protein (g) 
20.5 1.3 23.6 1.1 3.2 0.1 .000 

Protein (%en) 
17.0 0.7 15.2 0.5 – 1.8 0.1 .000 

Carbohydrates 
(g) 

60.0 1.3 82.7 2.9 22.7 0.2 .000 

Carbohydrates 
(%en) 

52.4 1.7 54.0 1.3 1.5 0.2 .000 

Fiber (g) 
1.8 0.1 4.1 0.3 2.3 0.0 .000 

Total fat (g) 
16.6 1.4 21.8 1.6 5.2 0.2 .000 

Total fat (%en) 
28.6 1.6 30.9 1.3 2.2 0.2 .000 

SAFA (g) 
8.6 0.8 7.7 0.9 – 0.9 0.1 .000 

SAFA (%en) 
14.5 1.0 10.8 1.3 -3.7 0.1 .000 

MUFA (g) 
4.9 0.4 5.9 0.6 1.0 0.1 .000 

MUFA (%en) 
8.6 0.4 8.3 0.6 – 0.3 0.1 .000 

PUFA (g) 
1.7 0.1 7.1 1.1 5.4 0.1 .000 

PUFA (%en) 
3.0 0.1 10.1 1.2 7.1 0.1 .000 
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Nutrient 
Baseline meal Nutri-meal 

Difference 
(nutri-meal – baseline 

meal) 

Mean SD Mean SD Mean SED pa 

Energy and 
macronutrients        

Total fat (g) 16.6 1.4 21.8 1.6 5.2 0.2 .000 

Total fat (%en) 28.6 1.6 30.9 1.3 2.2 0.2 .000 

SAFA (g) 8.6 0.8 7.7 0.9 – 0.9 0.1 .000 

SAFA (%en) 14.5 1.0 10.8 1.3 -3.7 0.1 .000 

MUFA (g) 4.9 0.4 5.9 0.6 1.0 0.1 .000 

MUFA (%en) 8.6 0.4 8.3 0.6 – 0.3 0.1 .000 

PUFA (g) 1.7 0.1 7.1 1.1 5.4 0.1 .000 

PUFA (%en) 3.0 0.1 10.1 1.2 7.1 0.1 .000 

 
 
Figure 1. Mean intake of foods from different groups from baseline meals and  
nutri-meals 
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Figure 2. Energy and nutrient intakes from baseline meals and nutri-meals 
expressed as percentage of recommended daily intakes for 13- to 16-year-old 
adolescents by the World Health Organization/Food and Agriculture Organization 
(WHO/FAO). Macronutrient intakes are compared with WHO/FAO 
recommendations expressed in grams per day. For saturated fatty acids, the 
recommendation represents an upper limit, and lower values are more beneficial 
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Figure 3. Distribution of overall liking scores for baseline meals and nutri-meals 
 

 
 
CONCLUSION 
 

 The intervention meals significantly improved energy and nutrient intakes 
of Filipino adolescents compared to baseline school meals 

 Vast majority of students favorably liked both meals, hence, giving the 
intervention meals could be a healthier option to be served in school 
canteens 

  
RECOMMENDATION 
 

 The composition of the meals could further be improved by micronutrient 
fortification and substitution of salt by low-sodium alternatives 

 Beyond providing nutritious meals, nutrition education can help to increase 
knowledge and develop positive attitudes on nutrition and health topics 


