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NUTRITIONAL RISK AMONG BRAZILIAN CHILDREN AGED TWO TO SIX 1 

YEARS OLD: A MULTICENTER STUDY 2 

 3 

ABSTRACT 4 

Objective: To estimate the nutritional risk among children aged 2 to 6 years old. 5 

Methods: The sample consisted of 3,058 children enrolled in public and private 6 

schools in nine Brazilian cities. The assessment of nutrient intake was based on 7 

one-day data combining direct individual weighing of foods and a food diary. A 8 

second evaluation of food consumption was conducted on a subsample to 9 

estimate usual intake. Results: There was low prevalence of inadequate intake 10 

of vitamin B6 (< 0.001%), riboflavin (< 0.001%), niacin (< 0.001%), thiamin (< 11 

0.001%), folate (< 0.001%), phosphorus (< 0.1%), magnesium (< 0.1%), iron (< 12 

0.5%), copper (< 0.001%), zinc (< 0.5%) and selenium (< 0.001%). However, 13 

22% of the children under four years old and 5% of the children older than four 14 

years old consumed fiber quantities greater than the adequate intake. 15 

Approximately 30% of the sample consumed more saturated fat than 16 

recommended. The prevalence of inadequate vitamin E intake ranged from 17 

15% to 29%. More than 90% of the children had inadequate vitamin D intake. 18 

Among children over four years old, the prevalence of inadequate calcium 19 

intake was approximately 45%. Sodium intake was greater than the upper 20 

intake level for 90% or 73% of the children younger or older than four years old, 21 

respectively. Conclusions: The prevalence of inadequate dietary intake was low 22 

for most nutrients. However, fiber, calcium and vitamin D and E intake was 23 

lower than recommended. Moreover, children consumed a large amount of 24 

sodium and saturated fat. 25 

Keywords: preschool children, dietary intake, schools, nutrients, consumption  26 

 27 
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INTRODUCTION 28 

The data from the Brazilian Children’s and Women’s National 29 

Demographic and Health research (1996-2006) showed a significant decrease 30 

in growth stunting (< -2 SD in height-for-age Z score) among children under the 31 

age of 60 months. In 2006, the proportion of stunted children was 8% and 6% 32 

for boys and girls, respectively (1). In the Brazilian Family Budget Survey (2008-33 

2009), the prevalence of stunting was between 4% and 6% among children 34 

aged 2 to 6 years old, and the prevalence of overweight and obese (> 1 SD in 35 

BMI-for-age Z score) among children aged 5 and 6 years old was 32% (2). 36 

As in other countries, the prevalence of overweight children in Brazil has 37 

increased in recent decades (3, 4, 5, 6, 7, 8, 9). Obesity is caused by an energy 38 

imbalance in which energy intake exceeds energy expenditure. However, 39 

inadequate intake of fiber and some vitamins and minerals may persist even in 40 

children with excessive energy intake (10, 11). 41 

Anemia and vitamin A deficiency are public health problems, and young 42 

infants and preschool children are groups that are most at risk. National data 43 

obtained in 2006 showed that 23.1% of children aged 6 to 59 months in urban 44 

areas had anemia (hemoglobin < 11 g/dL) and 18.5% presented low serum 45 

retinol levels (< 0.7 µmol/L) (1). 46 

The Brazilian government established the National School Feeding 47 

Program for all public schools, coordinated by the Ministry of Education. This 48 

program is one of the most important food policies in the country and reaches 49 

nearly 45 million individuals. According to this program, meals served at 50 

kindergartens must meet 70% or more of the energy and nutrient 51 

recommendations. Moreover, sugary drinks and sweet, canned and dehydrated 52 

products are restricted. In general, four meals are served per day (breakfast, 53 
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lunch, snack and dinner). For each city, at least one nutritionist is responsible 54 

for food quality and safety (12). 55 

The aim of the present study was to estimate the nutritional risk among 56 

children aged 2 to 6 years old who were attending public and private nursery 57 

schools and kindergartens in different regions of Brazil. 58 

 59 

METHODS 60 

This multicenter cross-sectional study was conducted in 2007. Data were 61 

gathered on 3,058 children aged 2 to 6 years old who were enrolled in public 62 

(n=54 schools) and private (n=31 schools) nursery schools and kindergartens in 63 

nine Brazilian cities in all regions. This study was performed by the Nutri Brazil 64 

Infancia group, which includes more than 100 professors, undergraduates and 65 

post-graduates. 66 

All public schools were provided with the same level of government-67 

subsidized foods (Brazilian National School Feeding Program). In public 68 

schools, the Brazilian government is responsible for the cost of the food served, 69 

whereas in private schools, the monthly allowance paid by the family covers this 70 

cost. 71 

              The criteria for eligibility for the schools’ inclusion were that the schools 72 

offered full-time attendance and conventional distribution of meals (meaning 73 

that the portioning of foods and drinks was performed by employees who were 74 

trained to serve the same amount of food), as well as all children in the sample 75 

should remained at school full-time. Schools were not randomly selected; this 76 

study used a convenience sample. In some cities, all private schools that met 77 

the study criteria were evaluated. Furthermore, all public schools in Brazil meet 78 
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the same standards for providing food (Brazilian National School Feeding 79 

Program). All schools invited (n=85) agreed to participate in the study. 80 

 The number of children invited to participate was 3150; 92 children (3%) 81 

were not assessed due to the children´s absence or a lack of authorization from 82 

the parents. There are no data about the group of children not involved in the 83 

research, except for age and sex, which were similar to the sample analyzed in 84 

the study. 85 

To calculate the number of children to be interviewed in each city, the 86 

estimated prevalence of inadequate nutrient intake was set at 65%, with a 87 

margin of error of 5% and a confidence level of 95%. This calculation gave a 88 

total of 350 children per city. Because of the absence of national data on the 89 

prevalence of inadequate nutrient intake, it was estimated that 60% to 70% of 90 

the children interviewed would present inadequate intake of at least one 91 

nutrient. 92 

In each city, 250 children in public schools and 100 children in private 93 

schools were evaluated. More children from public schools were enrolled in this 94 

study because most Brazilian preschoolers (approximately 65%) are enrolled in 95 

such schools, according to the Ministry of Education’s school census (2005). In 96 

Brazil, 10.5% of children aged 2 to 6 years old attend nursery schools or 97 

kindergartens full time (13). 98 

Body weight and height were measured in duplicate by previously trained 99 

interviewers using internationally accepted techniques (14). The final result was 100 

the mean between the two measurements. A portable digital balance with a 101 

precision of 100 g was used to measure body weight. Height was measured 102 

using a stadiometer with a precision of 0.1 cm. Children were unshod and 103 

wearing light clothing. 104 
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Body mass index (BMI) was calculated and nutritional status was 105 

classified in accordance with the World Health Organization criteria 106 

(2006/2007), with the aid of the WHO Anthro software (version 3.2.2, 2011, 107 

World Health Organization, Geneva). Cutoff points for nutritional disorders were 108 

based on percentiles as follows: below the third percentile for low weight, 109 

between 3.1 and 84.9 for normal weight, between 85 and 94.9 for overweight 110 

and above the 95th percentile for obese (15). 111 

Foods prepared and consumed in day care centers were evaluated by 112 

direct individual weighing (DIW), and foods eaten outside of the day care center 113 

(at home or in restaurants, for example) in the same day were estimated from 114 

information provided in food diaries by parents or guardians. 115 

Three portions of food or drink were weighed on a digital balance (with a 116 

precision of 1 g), and the average weight of the portion served to all children 117 

was calculated. After meals, the remaining food on each plate or cup was again 118 

weighed. The quantity of food or drink consumed by each child was calculated 119 

as the difference between the average weight of the portion served and the 120 

remaining food. The DIW method only reflects what the children ate during the 121 

period when they were at school. 122 

On the same day that the food was weighed in the day care center, a 123 

food diary was given to the parents or guardians to record the foods consumed 124 

by the children outside of school. The combination of the two dietary 125 

assessments (DIW and food form) provided the child's intake for the day. 126 

Nutrient data analysis was conducted centrally by a group of statisticians, 127 

nutritionists and doctors. Intake data were entered into the Nutrition Data 128 

System for Research software (NDS, version 2007, Nutrition Coordinating 129 

Center (NCC), University of Minnesota, Minneapolis). Prior to this entry, the 130 
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nutritional values of foods in the NDS were compared with the values presented 131 

in the Brazilian national table of food composition (16) and the labels of 132 

Brazilian processed foods, including fortified food, to avoid errors. New foods 133 

cannot be entered in the NDS. Therefore, if the difference in energy and 134 

nutrients was greater than 20%, the food was replaced with a similar one. 135 

Additionally, regional food was replaced by similar food in the NDS, and typical 136 

recipes were entered into the NDS software. 137 

Consumption varied greatly between individuals, and a single day’s intake 138 

did not correctly reflect usual intake. Dodd et al. (17) observed biases when 139 

nutritional data were not adjusted by a statistical model. Thus, a second 140 

evaluation of food consumption on a non-consecutive day was conducted on a 141 

subsample (25% of the children evaluated) that was randomly selected to 142 

determine the intrapersonal variation of the nutrient intake. The methods used 143 

to assess food intake were maintained (DIW and food form). 144 

Usual intake was estimated by adjusting for the within-person variance of 145 

the nutrient intake using the Iowa State University method (18). The prevalence 146 

of inadequacy was calculated using the PC-SIDE software (version 1.0, 2003, 147 

Iowa State University, Ames, Iowa), which calculated an empirical estimate and 148 

adjusted percentiles of the usual intake within each Estimated Average 149 

Requirement (EAR) age subgroup. The software also calculated the prevalence 150 

of inadequate intake based on the subgroup EAR cut-off point method, which 151 

estimated the proportion of the population with usual intake below the median 152 

requirement (EAR). 153 

The adequacy of nutrient intake was determined by considering the 154 

Acceptable Macronutrient Distribution Range (AMDR) and EAR values 155 

proposed by the Institute of Medicine (IOM) (19, 20, 21). In the case of nutrients 156 
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such as fiber, sodium, vitamin K and pantothenic acid, for which there was 157 

insufficient information to set an EAR cut-off value, the distribution of nutrients 158 

was compared with the Adequate Intake (AI) value. For these nutrients, we 159 

calculated the proportion of children with usual intake equal to or above the AI 160 

value. 161 

Because there are no IOM-recommended values for saturated fat and 162 

cholesterol intake, the values established by the World Health Organization (22) 163 

were used. Energy intake was compared with the estimated energy requirement 164 

(EER), which was calculated for a standard child for each age group (at the 50th 165 

percentile for weight and height and with active physical activity level). 166 

The Brazilian Economic Classification Criteria were used for the economic 167 

stratification of the population (23). The questionnaire for family economic 168 

status covered parents' schooling and the presence/absence and number of 169 

domestic appliances, vehicles, and rooms in the child's home. Families were 170 

classified into categories from A (highest) to E (lowest). 171 

Statistical tests for proportions (chi-square test) and means (Student’s t 172 

test) were used. The data were transformed into logarithmic values when the 173 

nutrient distribution did not present normal distribution as demonstrated by the 174 

Kolmogorov-Smirnoff test. The significance level was set to 5%. Statistical data 175 

analysis was conducted using STATA software (version 10, 2007, StataCorp., 176 

College Station, Texas, USA).   177 

The Ethics Committee of the Federal University of São Paulo approved the 178 

study protocol, and all parents or other responsible adults provided written 179 

informed consent. 180 

 181 

 182 
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RESULTS  183 

The demographic and anthropometric variables are shown in Table 1. A 184 

higher proportion of children in public schools had low birth weight. The 185 

frequency of overweight and obese children was 28% and was higher in private 186 

schools (32%) than in public schools (27%). 187 

Energy intake was similar for both school types (p > 0.05). The average 188 

energy intake was similar to or above the average estimated requirement (Table 189 

2).  190 

Mean macronutrient intake was within the AMDR, except for total fat intake 191 

among children aged 2 to 3 years old (mean intake was approximately 28% of 192 

Energy Intake (EI), and the minimum AMDR value is 30%). Children under 4 193 

years of age enrolled in private schools had a higher percentage of excessive 194 

protein intake and a lower frequency of excessive cholesterol intake. 195 

Approximately 30% of the sample obtained more than 10% of their EI from 196 

saturated fat (Table 2). 197 

Mean intakes of dietary fiber ranged from 9.2 to 10 grams for 1,000 198 

calories (Table 2). In general, 22% of the children under 4 years old and 5% of 199 

the children older than 4 years old consumed fiber quantities greater than the 200 

Adequate Intake (AI). A higher proportion of children under 4 years old 201 

consumed more fiber than the AI value in private schools (28.2%).    202 

Among children over 4 years old, the only nutrient with a statistical 203 

difference according to school type was vitamin K. The proportions of children 204 

who consumed more vitamin K than the AI value were 46.9% and 53.1% for 205 

public and private schools, respectively. 206 

The percentage of children with sodium intake higher than the upper 207 

tolerable limit (UL) was 90% among children aged 2 to 3 years old and 73% 208 
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among those aged 4 to 6 years old, regardless of the type of school they 209 

attended. 210 

A low prevalence of inadequate intake of micronutrients for which EAR 211 

values have been established was observed (< 1%), except for calcium and 212 

vitamins D and E (Table 3). 213 

The within- to between-variance ratio range for macronutrients was 214 

between 2.6 and 8.9. For fiber, vitamins and minerals, the range of the variance 215 

ratio was from 1.8 to 9.8. Fiber and fat had the highest variance ratios (above 216 

6), whereas calcium, pantothenic acid and phosphorus had the lowest ratios 217 

(1.3 to 2.3). 218 

 219 

DISCUSSION 220 

 221 

This study evaluated the dietary intake of children aged 2 to 6 years old 222 

who attended public and private nursery schools and kindergartens in urban 223 

areas of all geographical regions of Brazil. The prevalence of inadequate dietary 224 

intake was low (< 1%) for most of the nutrients evaluated. However, 225 

consumption of fiber, calcium and vitamins D, K and E was lower than the 226 

desired levels; the prevalence of inadequate intake was greater than 20% or 227 

less than 50% of children consumed above the AI (%>AI). Most children (> 228 

90%) consumed an excessive amount of sodium, and more than 30% 229 

consumed more saturated fat than recommended. 230 

The prevalence of inadequate intake in this study was similar to that of a 231 

United States population of children, as reported in the National Health and 232 

Nutrition Examination Survey (NHANES), 2001-2002 (24). However, it is 233 

important to emphasize that all children in this study attended day care centers 234 

full time. 235 
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The prevalence of overweight and obesity was 28% and was higher in 236 

private (32%) schools compared to public schools (27%). Despite this finding, 237 

food intake did not differ according to body weight status (data not shown). 238 

The frequency of children who were overweight or obese in private 239 

schools was similar to the frequency in a cross-sectional study of 566 children 240 

enrolled in private schools in São Paulo, Southeastern Brazil (25). The 241 

prevalence of obesity among preschool children in Recife, Brazil was higher in 242 

children enrolled in private school (26). 243 

The type of school in which a child is enrolled is related to the child’s 244 

household income level. The Brazilian Family Budget Survey (2008-2009) 245 

showed that the prevalence of being overweight or obese increased with 246 

income level among children aged 5 to 9 years old (2).  247 

Previous studies investigated food intake among Brazilian children, but 248 

these studies did not show  data from all regions of the country (10, 11, 25). This 249 

study is one of the first to assess the prevalence of nutrient inadequacy among 250 

preschool-age children in all regions of Brazil. 251 

Assessing intake is extremely complex because food composition may 252 

vary widely by country and region. Nonetheless, the use of international food 253 

composition tables could present a bias in calculating regional foods. There are 254 

no available tables for all Brazilian foods and preparations. To prevent possible 255 

errors, nutritional data for all foods were carefully evaluated and discussed with 256 

local teams. A potential bias is that the NDS does not allow insertion of food 257 

items, requiring us to substitute similar foods in some situations.  258 

Diet variability is the principal characteristic of food intake among 259 

individuals and populations. Even if individuals have stable dietary patterns, 260 

daily food intake may be characterized as a random event. Therefore, one-day 261 
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records limit the quality of nutrient data. Day-to-day variability in nutrient intake 262 

can be removed using statistical methods so that the distribution only reflects 263 

the variation between individuals in the group. The distribution of the adjusted 264 

usual intake is more reliable and has less variance than the estimated 265 

distribution for a single day of dietary intake (17). 266 

The 75th percentile of dietary fiber intake (18 g for children under four 267 

years old and 19 g for children over four years old) was lower than the AI 268 

values, which are based on the data for adults. It was shown that 14 g of fiber 269 

for each 1,000 kcal reduces the risk of coronary heart disease (19). By 270 

definition, the AI value is higher than the EAR value and is intended to cover the 271 

needs of almost the entire population. Therefore, it is expected that a high 272 

number of children will not meet the AI value, which is a challenging level even 273 

for adults.  274 

In 2009, the government published new standards for diets in public 275 

schools due to the high prevalence of obesity among children and adolescents. 276 

According to these standards, fruits and vegetables must be offered at least 277 

three times per week (200 g/week) (12).  278 

In this study, inadequate intake of iron and vitamin A was found in less 279 

than 1% of the study population. However, 21% of Brazilian children aged 6 to 280 

59 months presented with anemia, and 17% of these children presented with 281 

low serum retinol levels (1). Attending school may be a protective factor for 282 

such nutrition-related problems. Among children enrolled in public day care 283 

centers in a city in northeastern Brazil, 7.7% of the children had low serum 284 

retinol (< 0.7 µmol/L), and 29.6% of the children had marginal levels (0.7 to 1.07 285 

µmol/L) (11). In São Paulo city, Brazil, the prevalence of anemia (hemoglobin < 286 

11 g/dL) among children from 24 to 60 months old who attended public day care 287 
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centers was 20.9% (27). These rates were lower than the national data for the 288 

same age group (1). 289 

Inadequate food consumption should be interpreted cautiously because 290 

intake is not diagnostic of an excess or lack of nutrients; it is merely an indirect 291 

indicator of nutritional status (28). Longitudinal studies that evaluate dietary 292 

intake, bioavailability and biochemical markers are indicated for better analysis 293 

of nutritional status. 294 

As in the National Health and Nutrition Examination Survey (24), the 295 

mean sodium intake in this study was twice the AI value. The 10th percentile of 296 

sodium intake was already greater than the AI value. The frequency of intake 297 

above the UL was greater than 75%. High sodium intake has been associated 298 

with childhood obesity and may increase the risk of arterial hypertension at 299 

younger ages (29). 300 

According to the Brazilian Family Budget Survey, most sodium 301 

consumption is due to the amounts of salt used in home cooking (30). Adding 302 

salt to rice, meat, beans and bread is a Brazilian habit. In the present study, the 303 

recipes were standardized, but the amount of salt used was not the same in 304 

schools or at home. Furthermore, differences in salt addition between people 305 

were not considered, and the daily sodium intake may have been 306 

underestimated (31).  307 

In a representative sample of children over one year old attending public 308 

day care centers in the Federal District of Brazil, vitamin E intake was below the 309 

EAR value for 53.2% of the study population, and fiber consumption was above 310 

the AI value for 1.2%. Less than 1% of the study population consumed 311 

riboflavin, vitamin C, B6, iron and zinc below the EAR values (10). Azevedo et 312 

al. (11) showed that 8.1% of children aged 1 to 3 and 21.3% of children aged 4 313 
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to 8 years old enrolled in public day care centers in Recife, Brazil consumed 314 

less vitamin A than the EAR. 315 

Most results from the United States School Nutrition Dietary Assessment 316 

Study III (SNAD-III) among children enrolled in public elementary schools         317 

(n = 732) were similar to the results of this study. The prevalence of inadequate 318 

vitamin and mineral intake was generally low (< 3%) in the SNAD-III, except for 319 

calcium and vitamins D and E. Most American children (96%) had sodium 320 

intake greater than the upper tolerated level (32). 321 

We conclude that the consumption of most nutrients among children 322 

enrolled in public and private day care centers in several regions of Brazil is 323 

adequate. We suggest more descriptive studies on food consumption in 324 

children between 2 and 6 years of age who are not enrolled full time in nursery 325 

schools or kindergartens, such as household surveys.  326 

Nevertheless, some dietary changes are necessary in schools and 327 

homes. In Chile, reductions in the energy content of school meals failed to 328 

decrease obesity among children aged 2 to 5 years old (33). Physical activity 329 

and nutritional education involving teachers, parents and students should be 330 

effective at decreasing obesity rates (34, 35). Furthermore, it is important to 331 

monitor the consumption and nutritional status of children in public and private 332 

schools to evaluate these actions. 333 

 Interventions should be planned in specific populations according to 334 

several factors, such as agriculture, industrialization, access to health services, 335 

income and education level (36). Although Brazil is one of the largest countries 336 

in the world, we did not find that body weight status or food consumption 337 

differed by region. This result may be due to the country’s economic 338 

improvements, especially in less-developed regions. 339 
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CONCLUSION 340 

In summary, children receiving the majority of their meals in the day care 341 

centers have insufficient consumption of calcium, fiber, vitamins D and E and 342 

excessive consumption of saturated fat and sodium. Modifications to diets in 343 

both settings, ie, in schools and at home, are needed. Actions toward a healthy 344 

diet involving the government, the teacher, the family and the child are also 345 

suggested. 346 

 347 
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Table 1 – Distribution of the children according to demographic and body weight status. 

Characteristics  School 
Total 

Public Private 

n % n % n % 

Sex       

     Male  1200 51.7 371 50.2 1571 51.4 

     Female 1119 48.3 368 49.8 1487 48.6 

Age group (years)       

     2 |-- 4 1278 55.1 425 57.5 1703 55.7 

     4 |-- 6 1041 44.9 314 42.5 1355 44.3 

Low birth weight  (< 2500g) a       

    Yes 216 10.2 52 7.5 268 9.5 

    No 1910 89.8 644 92.5 2554 90.5 

Economic level a, b        

     Level A and B (Highest) 240 10.3 583 79.3 823 27.0 

     Level C 1215 52.4 121 16.4 1332 43.7 

     Level D e E (Lowest) 864 37.3 31 4.2 895 29.3 

Body weight status a        

    Low weight 34 1.5 12 1.7 46 1.5 

    Normal weight  1650 72.2 465 66.1 2115 70.7 

    Overweight 443 19.4 156 22.2 599 20.0 

    Obesity 159 6.9 71 10.0 230 7.7 
a
 p<0.05 

b 
Brazilian Association of Research. Brazil. Economic Classification Criteria. 2003. 

[http://www.abep.org/novo/Content.aspx? ContentID=302]. (Reference 23).  
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Table 2 – Energy and nutrient intake and requirement by age group and type of school.  

Energy/ Nutrient  2 - 3 years old 

in public 

school 

2 - 3 years old 

in private 

school 

4 - 6 years 

old in public 

school 

4 - 6 years old 

in private 

school 

Energy     

Intake (kcal) 1660 (370.8) 1640 (393.7) 1689 (364.4) 1664 (357.3) 

Estimated Requirement (kcal) 1470 1470 1656 1656 

Proteins     

Intake (% EI) 15.6 (2.7) 15.5 (2.8) 15.7 (2.6) 15.7 (2.8) 

AMDR (% EI) 5 - 20 5 - 20 10 - 30 10 - 30 

% < AMDR -- -- 0.9 0.3 

% > AMDR 
*
 2.8 5.9 0.1 0.3 

Carbohydrate     

Intake (% EI) 56.2 (7.4) 55.8 (7.7) 55.8 (7.1) 55.5 (7.3) 

AMDR (% EI) 45 - 65 45 – 65 45 - 65 45 – 65 

% < AMDR 6.6 8.5 8.3 10.2 

% > AMDR 8.1 6.1 4.2 2.6 

Total fat     

Intake  (% EI) 28.1 (5.8) 28.5 (5.5) 28.6 (5.7) 28.8 (5.4) 

AMDR (% EI) 30 - 40 30 – 40 25 - 35 25 – 35 

% < AMDR 65.1 69.4 23.4 24.1 

% > AMDR 0.2 0.5 2.2 1.9 

Saturated fat     

Intake  (% EI) 9.9 (2.2) 9.9 (2.4) 9.8 (2.1) 9.8 (2.2) 

Recommendation (% EI) < 10 < 10 < 10 < 10 

% > WHO recommendation 30.4 34.3 27.1 31.2 

Cholesterol     

Intake  (mg) 175.4 (75.5) 163.4 (70.7) 170.9 (73.1) 159.6 (69.9) 

Recommendation (mg) 300 300 300 300 

% > WHO recommendation
*
 6.4 3.5 4.4 2.2 

Vitamin K
 
     

Intake  (µg) 58.6 (30.6) 60.1 (26.1) 61.8 (37.9) 61.8 (28.5) 
AI  (µg) 30 30 55 55 
% > AI**  94.1 92.5 46.9 53.1 

Pantothenic Acid     
Intake  (mg) 4.9 (1.6) 4.6 (1.1) 4.5 (1.2) 4.5 (1.3) 
AI (mg) 2 2 3 3 
% > AI  99.7 98.9 89.9 90.7 

Sodium     
Intake  (mg) 2205 (407.3) 2122 (403.3) 2252 (404.5) 2167 (363.4) 
AI (mg) 1000 1000 1200 1200 
% > AI 99.1 98.4 97.4 97.7 

Fibers
 
     

Intake (g) 15.4 (3.9) 15.9 (4.1) 16.2 (4.1) 16.3 (3.8) 

Intake (g/1,000 kcal)* 9.2 (2.3) 9.7 (2.4) 9.8 (2.3)  10.0 (2.3) 

IOM recommendation (g/1,000 kcal) 14 14 14 14 

AI (g) 19 19 25 25 

% > AI 
*
 20.4 28.2 5.1 5.6 

EI: Energy intake 
AMDR: Acceptable Macronutrient Distribution Range 
WHO: World Health Organization 
IOM: Institute of Medicine 
AI: Adequate Intake 
*
 p<0.05 in group of children aged 2 - 3 years old  

**
 p<0.05 in group of children aged 4 - 6 years old     



Table 3 – Intake, requirements and proportion of inadequate intake of nutrients by age 

group and type of school. 

Energy/ Nutrient 2 - 3 years old 

in public 

school 

2 - 3 years old  

in private 

school 

4 - 6 years old 

in public 

school 

4 - 6 years old 

in private 

school 

Vitamin A †      

Intake (µg) 
1006.1 

(1127.6) 

678.3 (382.2) 

740.2 (776.7) 

633.5 (453.2) 

EAR (µg) 210 210 275 275 

% inadequate 0.7 < 0.001 < 0.001 0.1 

Vitamin E ‡      

Intake (mg) 5.3 (1.9) 5.6 (1.9) 5.2 (1.5) 5.4 (1.8) 

EAR (mg) 5 5 6 6 

% inadequate 15.1 15.7 28.9 27.7 

Vitamin C      

Intake (mg) 258.9 (591.3) 475.2 (1103.5) 344.7 (1126.7) 412.6 (918.2) 

EAR (mg) 13 13 22 22 

% inadequate < 0.001 < 0.001 0.7 < 0.001 

Thiamine      

Intake (mg) 1.6 (1.1) 1.3 (0.5) 1.4 (0.8) 1.4 (0.8) 

EAR (mg) 0.4 0.4 0.5 0.5 

% inadequate < 0.001 < 0.001 < 0.001 < 0.001 

Riboflavin      

Intake (mg) 1.8 (0.5) 1.6 (0.4) 1.7 (0.4) 1.5 (0.4) 

EAR (mg) 0.4 0.4 0.5 0.5 

% inadequate < 0.001 < 0.001 < 0.001 < 0.001 

Niacin §     

Intake (mg) 30.2 (5.5) 27.8 (4.4) 28.6 (4.4) 27.5 (4.8) 

EAR (mg) 5 5 6 6 

% inadequate < 0.001 < 0.001 < 0.001 < 0.001 

Vitamin B6      

Intake (mg) 1.6 (0.6) 1.4 (0.4) 1.4 (0.4) 1.4 (0.6) 

EAR  (mg) 0.4 0.4 0.5 0.5 

% inadequate < 0.001 < 0.001 < 0.001 < 0.001 

Vitamin D
 
     

Intake  (µg) 5.3 (3.1) 5.1 (2.8) 4.9 (3.3) 4.6 (3.5) 

EAR (µg) 10 10 10 10 
% inadequate 93.6 92.3 90.9 94.1 

Folate      

Intake (mg) 384.1 (78.2) 362.7 (70.7) 394.5 (70.1) 377.9 (79.9) 

EAR (mg) 120 120 160 160 
% inadequate < 0.001 < 0.001 < 0.001 < 0.001 

Phosphorus      
Intake (mg) 1040.1 (180.3) 1009.6 (174.3) 1000.5 (159.7) 987.2 (180.9) 
EAR (mg) 380 380 405 405 
% inadequate < 0.001 < 0.001 0.1 < 0.001 

Calcium     
Intake  (mg) 821.6 (241.7) 762.2 (2) 804.1 (244.5) 792.3 (258.6) 
EAR (mg) 500 500 800 800 
% inadequate 12.6 13.6 48.9 40.3 

     



 
 
(Continuation) 
 
Iron  
Intake (mg)  13.5 (2.9) 12.9 (2.8) 13.3 (2.6) 13.2 (3.1) 
EAR (mg) 3 3 4.1 4.1 
% inadequate 0.4 < 0.001 < 0.001 < 0.001 

Magnesium      
Intake (mg) 264.2 (62.1) 260.4 (52.7) 254.9 (47.9) 261.9 (61.2) 
EAR (mg) 65 65 110 110 
% inadequate < 0.001 < 0.001 0.1 < 0.001 

Zinc     
Intake (mg)  9.8 (1.9) 9.3 (1.8) 9.4 (1.9) 9.3 (1.9) 
EAR (mg) 2.5 2.5 4 4 
% inadequate < 0.001 < 0.001 < 0.001 0.3 

Copper      

Intake (µg) 
1736.7 

(1622.2) 

1297.8 (493.6) 

1429.9 (1022.6) 

1382.8 (618.4) 

EAR (µg) 260 260 340 340 

% inadequate < 0.001 < 0.001 < 0.001 < 0.001 

Selenium     
Intake (µg) 83.8 (12.5) 80.9 (13.7) 84.2 (11.9) 81.5 (11.9) 
EAR (µg) 17 17 23 23 
% inadequate < 0.001 < 0.001 < 0.001 < 0.001 

EAR: Estimated Adequate Recommendation 
†
 Calculated as retinol activity equivalent 

‡
 Calculated as tocopherol equivalent 
§ 

Calculated as niacin equivalents 
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