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Abstract: Regular breakfast consumption has been acknowledged as an opportunity to meet nutrition recommendation and 

more favorable weight status. However, in Indonesia, breakfast skipping prevalence for school aged children is commonly found, 

as it ranged from 16.9% to 59%, with no exemption for Jakarta. The aims of present study were to compare nutrient intakes and 

weight status between breakfast eaters and non-breakfast eaters within different demographic subgroups, and additionally, to 

propose healthy breakfast recommendation based on condition of local population. 2
nd

 Indonesian National Basic Health 

Research Survey (RISKESDAS) in a cross-sectional setting were analyzed using 24-hr dietary recall. The main sample consisted 

of children age 6- to 12- year old randomly selected in Jakarta area (n = 945). Overall, breakfast consumers had higher daily 

energy, carbohydrate, protein, and micronutrients intake although for some micronutrients, these were not statistically significant. 

There is no significant difference between the two groups in terms of weight status. Skipping breakfast was more prevalent in 

girls (6.43% versus 3.64%), older children group (6.5% for 10-12 year group; 4.4% for 7-9 year group, and 2.2% for 6 year 

group), and low SES which was about 4.3%, respectively. About 39% of school aged children living in Jakarta consumed 

breakfast less than 15% Indonesian DRI, respectively. Furthermore, this study supported the current breakfast recommendation 

which was 15-30% of energy from Indonesian DRI with some additional encouragement. To encourage breakfast consumption 

among the population, some recommendation were also given within the study. 

Keywords: Breakfast Skipper, Breakfast Eater, Nutrient Intake, Children, Jakarta 

 

1. Introduction 

There has been a marked increase in the number of children 

and adolescents who routinely skip their breakfast (1,2). In 

United States, the rate of skipping breakfast in children and 

adolescents generally ranges from 10% to 30% depending on 

age group, gender, race, ethnicity, and how breakfast skipping 

is defined (3). Not only in United States, a decline in regular 

breakfast consumption has also been reported in Asia (4-6), 

Canada (7), Australia (8), and several countries in Europe 

(9-14). In Hong Kong, approximately 10% of school aged 

children and adolescents were reported to skip their breakfast 

at least 4 times a week (5), while in Malaysia, it has been 

found that breakfast is the most frequently missed meal (4). 

Similar condition was also found in Taiwan, approximately 

23.6% participants in their study reported that they ate 

breakfast irregularly on the schooldays (6). In Indonesia, 

nearly half of the children population (44.6%) still has 

breakfast with low nutritional quality (15). Numerous 

unpublished studies results in Indonesia conducted from 2002 

to 2011 also showed that breakfast skipping prevalence for 

school children ranged from 16.9% to 59% (15). No 

exemption for Jakarta, breakfast skipping is also happened 

among the school age children. Soedibyo and Gunawan (2009) 

in small scale study involving 58 subjects in one hospital at 

Jakarta reported that approximately 22.4% routinely had 

skipped their breakfast. 

It also has been found that girls are more likely to skip 

breakfast than boys (2, 3, 16, 17) although it may be different 

in a non-Western population (18). Study in Hong Kong 

reported that girls were less likely to skip breakfast compared 

with boys, this result suggested that there may be an impact of 

local cultures on the breakfast skipping phenomenon (18). 

Breakfast skipping also increases as children age to 

adolescence (3, 19, 20). Moreover, breakfast skipping has 

been generally associated with the lower socioeconomic status 

(SES) (19, 21, 22). In Jakarta, to the best of author’s 

knowledge, there have been no previous studies examining the 

relationship of different demographics situation such as 

gender, age, and SES to breakfast skipping prevalence in 

children, hence suggesting further investigation. 

Numerous studies have shown the nutritional benefits of 
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breakfast (3). For instance, compared with children who 

consumed breakfast regularly, those who skipped breakfast 

were likely to have an inadequate diet with poorer nutrient 

intakes (23). Breakfast consumers tend to have higher daily 

energy intake in comparison with the breakfast skippers (24, 

13, 17), while their weight status is still lower (25). 

Some studies have also reported that compare to breakfast 

consumers, breakfast skippers have lower intakes of 

carbohydrate, protein, and total fat, yet there is no differences 

in other studies (3). A set of studies were also reported that 

breakfast consumption is frequently associated with higher 

intakes of some nutrients, particularly vitamin A, vitamin C, 

riboflavin (vitamin B2), calcium, zinc, and iron (3, 24, 26). 

This may boost the likelihood of meeting daily requirement 

recommendation as a percentage of DRIs. Fiber intake was 

also enhanced by regularly consuming breakfast which is 

currently lacking in children dietary diets (3, 14, 17). As an 

essential micronutrient for bone development for children 

growth, calcium intake was also improved by regular 

breakfast consumption (3). Breakfast skippers tend to not 

make up for missed energy or nutrient intake through next 

daily meals thus, highlighting the beneficial effect of having 

breakfast to meet nutrient intake recommendation (27). 

To the best of our knowledge, there are only limited 

published studies investigating the impact of skipping 

breakfast focused in Jakarta children population, suggesting 

that further research is still needed to elucidate the importance 

of breakfast consumption in this population. Therefore, in this 

study, we aimed to assess the impact of breakfast skipping to 

daily nutrient intake among Jakarta primary school children. 

Despite the facts that there have been extensive set of 

studies supporting the relationship between importance of 

having breakfast with nutritional adequacy, inconsistencies 

were still found in terms of weight status and obesity risk (3, 

24, 28, 29). For example, the 5 year-prospective project EAT 

(Eating Among Teens) study which examined the association 

between breakfast frequency and body weight change in 2,216 

adolescents revealed that there was an inverse associations 

between breakfast frequency and BMI which were strongly 

independent of confounding and another dietary factors (30). 

Furthermore, another 3-year Growing Up Today Study 

(GUTS) which examined the relationship between skipping 

breakfast and weight change in more than 14,000 adolescent 

reported that normal weight children who skipped breakfast 

tended to have greater BMI increases compared to breakfast 

eaters, yet this finding was not statistically significant (31). 

Recent review published also reported that breakfast skippers 

have a significantly higher BMI compared with youth who 

consumed breakfast more frequent (3). Another supporting 

study from Malaysia found out that infrequent breakfast 

consumption is associated with higher body adiposity and 

abdominal obesity as well as higher BMI level in comparison 

with its counterpart (32) while in Taiwan, it is indicated that 

adolescents with regular breakfast consumption had a lower 

risk of being overweight. In the same study, it was also 

reported that the odds of being overweight for irregular 

breakfast eating is 51% higher than having breakfast regularly 

even after controlling demographical variables (6). 

In contrast, Berkey and colleagues reported that for 

overweight adolescent at baseline who skipped breakfast 

resulted in BMI losses over time (31) suggesting that breakfast 

omission might results in weight loss (27). Another 

non-supporting studies from Australia, Portugal, and Saudi 

Arabia have reported that there was no association between 

infrequent breakfast consumption with obesity risk or body 

weight and composition (24, 28, 29). Such inconsistencies 

between these studies again may be explained as there are 

differences in definition used for breakfast skipping and in the 

selection of confounding variables including parental 

education, physical activity, or socio-economic status. This 

also suggests that breakfast might not affect BMI directly but 

rather through its association with other lifestyles and 

demographic factors (20). 

The exact mechanism by which breakfast consumption may 

help to maintain healthy weight status is still not clear (27). 

Some suggest that breakfast consumption may contribute to 

greater satiety response through variety of metabolic effects 

related to glycemic and insulin response, which should have 

resulted in lower daily energy intake (33). Conversely, 

research have shown that daily energy intake of breakfast 

consumers were significantly higher than breakfast skippers 

(24, 13, 17, 23). Breakfast consumption has also been 

associated with higher physical activity levels in children and 

adolescents (27) which may explained the healthy weight 

maintenance. In general, breakfast consumption has been 

linked to better overall diet quality, which may translate into 

healthier lifestyle and boost the likelihood of maintaining 

healthy weight. 

As the bottom line, breakfast consumption is essential since 

skipping this important meal has become increasingly 

common in parallel with the escalation of childhood obesity 

(34), with no exemption for Jakarta (35). Taken as a whole, 

these data are inconclusive, and more research is needed to 

investigate the influence of breakfast consumption to weight 

status mainly in Jakarta, since there are also very limited 

studies investigating this relationship among school aged 

children in the area. 

Furthermore, there is no current single consensus among 

researchers and consumers on definition for breakfast (27). 

Several definitions have been made based on different aspects 

such as type of food, amount of food, or the time of day it was 

consumed (27). More broadly, there are also other 

recommendations on how healthy breakfast should be defined. 

For instance, in one meta-analysis study, it is reported that the 

most widely held definition agreed is that breakfast needs to 

contain at least 10% of RDA for energy and food from at least 

2 major groups, based on the definition from USDA (United 

States Department of Agriculture). For school breakfast 

programs, it has even stricter definition which includes food 

from 2-3 groups and total nutrients equal or more than 25% of 

RDA for total calories, protein, certain vitamins, and minerals 

(36). Timlin and Pereira (2007) stated that as a working 

definition, breakfast is defined as “the first meal of the day, 

eaten before or at the start of daily activities (e.g. errands, 
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travel, work, school), within 2 hours of waking, typically no 

later than 10:00 in the morning, and of an energy level 

between 20 and 35% of total daily energy needs” (33). 

Another recommendation comes from Netherlands Nutrition 

Centre (NNC), stated that healthy breakfast should provide 

about 15% of the age-specific daily recommended energy 

intake, a maximum of 9% of energy of saturated fat, and a 

minimum of 1.4 g of fibers per 100 kcal (37). Williams (2007) 

in Australia suggested that breakfast should be low in fat (26 to 

30% of energy come from fat), high in carbohydrate (providing 

55-58% of energy), a significant source of fiber, and rich in 

micronutrients (24). In Indonesia, recent recommendation 

stated that breakfast should contain 15 to 30% of daily energy 

intake from Indonesian DRI (38). Nonetheless, when proposing 

breakfast recommendation, one should also consider the 

influence of traditional dietary habits within the given country. 

Most of the existing scientific studies currently used as basis for 

recommendation come from North-American and 

Commonwealth countries (39), whose dietary uses and 

lifestyles are typically different when compared to other 

regional or countries. In Indonesia and most of Asian countries, 

rice consumption is prevalent while Ready-to-Eat (RTE) 

breakfast cereals are more familiar type of breakfast consumed 

in most of European and Western countries. An example, in 

Japan, rice is acknowledged as the main breakfast type to be 

consumed for children (40). The influence of culture also 

occurred in Indonesia. Soedibyo and Gunawan in their study 

(41), showed that rice and side dishes were the prevalent type of 

breakfast consumed for children in Jakarta which accounted 

approximately 30% compared to other types of food. 

As a summary, lack of universal breakfast recommendation 

which maybe resulted from differences in traditional dietary 

habit has led this research to propose healthy breakfast 

recommendation based on specific population data, such as in 

Jakarta’s school age children population. Moreover, although 

healthy breakfast recommendation already existed for 

Indonesian school age children, further research is still needed 

based on local population assessment. At the end, this finding 

will support national health promotion activities and 

establishment of the official recommendation breakfast 

guidelines. 

In conclusion, the aim of present study was to compare the 

nutrient intakes and weight status between breakfast eaters and 

non-breakfast eaters within different demographic subgroups 

and third, to propose healthy breakfast recommendations based 

on local population condition. 

2. Method 

The data used within this study is a secondary data obtained 

from 2
nd 

Indonesian National Basic Health Research Survey 

(RISKESDAS Riset Kesehatan Dasar) which was conducted 

from May to August 2010. School age children age 6- to 12- 

year old randomly selected in Jakarta area was the main study 

population. Subject identity data were collected using family 

assessment questionnaire and interview method, this includes 

24-hr dietary recall questionnaires. SES categorization was 

assessed by Indonesian Central Statistics Bureau using quintile 

with the 1
st
 and 2

nd
 quintile as low SES, 3

rd
 quintile as medium 

SES, and 4
th
 and 5

th
 quintile as high SES. 

Nutrisurvey for Windows 2005 software was used to analyze 

micronutrients content (University of Indonesia, 

SEAMEO-TROPMED). If data for particular food does not 

exist in the software, then DKBM database (Indonesian Food 

Consumption Database) published by Indonesian Ministry of 

Food and Agriculture was used. For Indonesian Dietary Intake 

Reference, AKG 2004 (Angka Kecukupan Gizi) was used as the 

standard for each age category. For carbohydrate, fiber, and fat, 

DRI (Dietary Reference Intake) from Institute of Medicine 

(2005) were used as a standard. Body Mass Index (BMI) was 

calculated as weight/height
2
 (kg/m

2
) whilst BMI z-score was 

calculated for further analysis using WHO 2007 formula. 

2.1. Breakfast Definition and Design of Breakfast 

Categories 

For breakfast status analysis in this study, breakfast eaters 

are operationalized as subjects who consumed any types of 

food or milk in the morning. Subjects that took no foods at all 

or consumed only water, tea, or other liquid (excluding milk) 

were considered as breakfast skippers or non-breakfast eaters. 

However, in order to propose healthy breakfast 

recommendation, breakfast categories was defined based on 

percentage energy content of the age specific Indonesian daily 

recommended energy intake (ranging from 5% to 35% of age 

specific Indonesian DRI) (38). 

Table 1. Means (SD) and percentages of subject characteristics. 

 n sample (percentages or mean ± SD) 

Gender  

Boys 494 (52.3%) 

Girls 451 (47.7%) 

Socioeconomic status (SES)  

Low 610 (64.6%) 

Medium 198 (21.0%) 

High 137 (14.5%) 

Age (years) 9.00±1.972 

6 years old 134 (14.2%) 

7-9 years old 409 (43.3%) 

10-12 years old 402 (42.5%) 

Weight (kg) 29.99 ± 10.00 

Height (cm) 129.5 ± 14.81 

BMI for age (WHO 2007) 17.63 ± 4.055 

Underweight 72 (7.6%) 

Normal 565 (59.8%) 

Overweight/Obese 308 (32.6%) 

Breakfast Status  

Breakfast eaters 898 (95.0%) 

Breakfast skippers 47 (5%) 

2.2. Statistical Analysis 

All the statistical analyses were conducted using SPSS 

version 17.0 for Windows. Analysis of covariance (ANCOVA) 

was conducted to analyze whether there was differences in 

nutrient intakes and BMI z-score according to breakfast status 

(breakfast eaters versus breakfast skippers) adjusted for SES, 

age, and gender. These variables were chosen as covariates 
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because they could confound the relationship between 

breakfast status and BMI z-score or nutrient intake (56). 

Post-hoc analysis was performed with Bonferroni method. 

Additionally, ANCOVA analysis was performed to analyze 

different groups of breakfast classes (5% to 35% energy 

content in breakfast based on age specific Indonesian DRI), 

adjusted for SES, gender, and age. P-value of < 0.05 was 

considered to be statistically significant. 

3. Results 

Total 945 children were involved in the study and their 

characteristics were described in Tabel 1. Boys were involved 

in higher number than girls (52% versus 48%) with a mean 

age of 9 years. More than half (64.6%) of the children were 

coming from high socio-economic status family in Jakarta (4
th

 

and 5
th

 quintile based on Indonesian Central Statistics Bureau). 

Among the population, breakfast skipper is about 5%. 

3.1. Comparison of Breakfast Consumers and Breakfast 

Skippers 

Those who had breakfast significantly consumed more 

daily energy (p <0.001), carbohydrate (p<0.01), protein, fat, 

vitamin B2, calcium, and zinc (p<0.05) but no significant 

differences were found in fiber intake and other 

micronutrients, although still considered higher intake. 

Breakfast contributed significantly to meet daily protein 

intake requirement (51 g versus 41 g). However, other 

nutrients still did not meet standard requirements as shown in 

Table 2. Data on BMI z-score showed that there was no 

significance difference between two groups. 

Table 2. Contribution of Breakfast Status to Total Nutrient Intake and Weight Status within Jakarta children age 6-12 years old†. 

Breakfast Status 

Nutrient 

Breakfast consumers Breakfast skippers Recommended Intake‡ P value* 

n = 898 n = 47   

Energy (kcal) 1446 (21.1) 1103 (92.5) 1800-2050 p<0.001 

Carbohydrate (g) 198 (3.2) 149 (13.9) 130 p<0.01 

Protein (g) 51 (0.9) 41 (3.9) 45-50 p<0.05 

Fat (g)§ 48.9 (1.0) 36.8 (4.6) 25-35 p<0.05 

Fiber (g) 5.77 (0.1) 4.66 (0.6) 25-31 ns 

Vitamin A (RE) 546.6 (31.1) 406.4 (136.5) 500-600 ns 

Vitamin B1 (mg) 0.42 (0.01) 0.30 (0.04) 0.9-1.0 ns 

Vitamin B2 (mg) 0.8 (0.02) 0.5 (0.09) 0.9-1.0 p<0.05 

Vitamin B6 (mg) 0.74 (0.02) 0.86 (0.08) 1-1.3 ns 

Vitamin C (mg) 26.64 (1.8) 33.77 (7.8) 45-50 ns 

Calcium (mg) 461.9 (21.7) 216.4 (95.4) 600-1000 p<0.05 

Iron (mg) 8.05 (0.9) 4.44 (4.4) 10-13 ns 

Zinc (mg) 5.97 (0.1) 4.5 (0.5) 11.2-14 p<0.01 

BMI z-score 0.32 (0.1) 0.34 (0.3) - ns 

†All values are presented as means (SE), mean values was adjusted with age, SES, and gender 

‡ Recommended intake is based on Indonesian DRI (AKG 2004) and Dietary Reference Intakes 2005 by Institute of Medicine of The National Academies for 

carbohydrate and fiber 
§ For fat, the Acceptable Macronutrient Distribution Ranges from Institute of Medicine is used. 
*p < 0.05 is considered as statistically significant 

Table 3. Comparison of the daily nutrient intakes and BMI z-score of breakfast eaters and skippers across different age groups in within Jakarta children†. 

 

6 years old 7-9 years old 10-12 years old 

Eaters 

(n = 131) 

Skippers 

(n = 3) 
P-value 

Eaters 

(n = 391) 

Skippers 

(n =18) 
P-value 

Eaters 

(n = 376) 

Skippers 

(n = 26) 
P-value 

Energy (kcal) 1470.2 836.4 p<0.05 1436.8 1098.5 p<0.05 1446.5 1143.2 p<0.05 

Carbohydrate (g) 199.8 90.7 p<0.05 196.9 147.6 p<0.05 198.6 158.3 p<0.05 

Protein (g) 53 37.9 ns 51.1 44.2 ns 50.3 39.1 p<0.05 

Fat (g)§ 50.3 34.9 ns 48.5 34.8 ns 48.9 38.6 ns 

Fiber (g) 4.9 6.3 ns 5.8 3.4 ns 5.9 5.5 ns 

Vitamin A (RE) 582.9 204.2 ns 591.3 259.6 ns 489.3 507.3 ns 

Vitamin B1 (mg) 0.5 0.3 ns 0.4 0.3 p<0.05 0.4 0.3 ns 

Vitamin B2 (mg) 0.9 0.6 ns 0.8 0.6 ns 0.7 0.4 p<0.05 

Vitamin B6 (mg) 0.7 0.5 ns 0.7 1.3 p<0.01 0.7 0.6 ns 

Vitamin C (mg) 34.4 163.4 p<0.01 25.9 30.3 ns 24.9 19.5 ns 

Calcium (mg) 657.3 217.9 ns 480.2 183.4 ns 376.4 215.8 ns 

Iron (mg) 8.1 3.4 ns 9.5 2.9 ns 6.6 4.6 ns 

Zinc (mg) 6.2 4.1 ns 5.9 4.8 ns 5.9 4.4 p<0.05 

BMI z-score 0.5 1.7 ns 0.4 -0.023 ns 0.2 0.5 ns 

†All values are presented as means (SE), mean values was adjusted with age, SES, and gender 

‡ Recommended intake is based on Indonesian DRI (AKG 2004) and Dietary Reference Intakes 2005 by Institute of Medicine of The National Academies for 

carbohydrate and fiber  
§ For fat, the Acceptable Macronutrient Distribution Ranges from Institute of Medicine is used. 
*p < 0.05 is considered as statistically significant 
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Table 4. Comparison of the daily nutrient intakes and BMI z-score of breakfast eaters and skippers across different gender in within Jakarta children†. 

 
Boys Girls 

Eaters (n = 476) Skippers (n = 18) P-value Eaters (n = 422) Skippers (n =29) P-value 

Energy (kcal) 1490.9 1070.05 p<0.01 1396.8 1098. p<0.01 

Carbohydrate (g) 203.2 145.76 p<0.05 192.6 148.3 p<0.05 

Protein (g) 53.2 35.80 p<0.05 48.7 43.2 ns 

Fat (g)§ 50.8 37.45 ns 46.9 35.5 p<0.05 

Fiber (g) 5.9 5.39 ns 5.5 4.1 ns 

Vitamin A (RE) 583.4 181.12 ns 505.6 541.1 ns 

Vitamin B1 (mg) 0.4 0.309 ns 0.4 0.3 p<0.05 

Vitamin B2 (mg) 0.8 0.485 p<0.05 0.8 0.5 p<0.05 

Vitamin B6 (mg) 0.8 0.545 p<0.05 0.7 1.1 p<0.05 

Vitamin C (mg) 27.6 44.32 ns 25.6 26.2 ns 

Calcium (mg) 473.3 152.74 p<0.05 449.8 245.7 ns 

Iron (mg) 7.3 3.72 p<0.05 8.9 5.0 ns 

Zinc (mg) 6.2 3.855 p<0.01 5.7 4.8 ns 

BMI z-score 0.4 0.679 ns 0.3 0.1 ns 

†All values are presented as means (SE), mean values was adjusted with age, SES, and gender 

‡ Recommended intake is based on Indonesian DRI (AKG 2004) and Dietary Reference Intakes 2005 by Institute of Medicine of The National Academies for 

carbohydrate and fiber  
§ For fat, the Acceptable Macronutrient Distribution Ranges from Institute of Medicine is used. 
*p < 0.05 is considered as statistically significant 

Table 5. Comparison of the daily nutrient intakes and BMI z-score of breakfast eaters and skippers across different SES group in within Jakarta children†. 

 

Low SES Medium SES High SES 

Eaters 

(n = 131) 

Skippers 

(n = 6) 
P-value 

Eaters 

(n = 186) 

Skippers 

(n =12) 
P-value 

Eaters 

(n = 581) 

Skippers 

(n = 29) 
P-value 

Energy (kcal) 1244.1 946.3 ns 1434.9 1109.57 ns 1496.1 1110.5 p < 0.01 

Carbohydrate (g) 172.1 138.3 ns 198.6 171.32 ns 203.9 140.6 p < 0.01 

Protein (g) 39.6 34.2 ns 48.2 28.85 p < 0.01 54.6 46.9 ns 

Fat (g)§ 43.6 27.9 ns 48.8 33.45 ns 50.3 38.6 p < 0.05 

Fiber (g) 5.1 6.9 ns 5.6 4.833 ns 5.9 4.1 p < 0.05 

Vitamin A (RE) 377.5 57.7 ns 477.9 316.60 ns 607.1 509.9 ns 

Vitamin B1 (mg) 0.3 0.3 ns 0.4 0.320 ns 0.5 0.3 p < 0.05 

Vitamin B2 (mg) 0.6 0.3 ns 0.7 0.486 ns 0.9 0.6 p < 0.05 

Vitamin B6 (mg) 0.6 0.5 ns 0.7 1.608 p < 0.01 0.9 0.6 p < 0.05 

Vitamin C (mg) 13.8 99.2 p < 0.001 19.6 60.75 p < 0.01 31.9 7.9 p < 0.05 

Calcium (mg) 273.4 81.9 ns 415.2 281.65 ns 519.7 210.8 p < 0.05 

Iron (mg) 5.4 2.7 ns 6.3 4.362 ns 9.2 4.7 ns 

Zinc (mg) 4.6 3.1 ns 5.8 3.814 ns 6.3 5.0 ns 

BMI z-score -0.007 -0.415 ns 0.083 -0.071 ns 0.467 0.672 ns 

†All values are presented as means (SE), mean values was adjusted with age, SES, and gender 

‡ Recommended intake is based on Indonesian DRI (AKG 2004) and Dietary Reference Intakes 2005 by Institute of Medicine of The National Academies for 

carbohydrate and fiber  
§ For fat, the Acceptable Macronutrient Distribution Ranges from Institute of Medicine is used.  
*p < 0.05 is considered as statistically significant 

Within different demographic subgroups (age, gender, and 

socioeconomic status) as shown in Table 3-5, the findings 

showed that breakfast eaters significantly consumed higher 

total daily energy intake compared with non-breakfast eaters. 

Correspondingly, breakfast eaters also tended to have 

statistically higher daily intake of carbohydrates. For fat and 

protein, breakfast eaters also consumed higher daily amount in 

comparison with its counterpart, although in this study, it was 

not statistically significant. 

Fiber intake was not statistically significant among all 

different subgroups with exception for high SES subgroup. 

Overall, those who ate breakfast in the survey day reported to 

have richer daily consumption of micronutrients such as 

vitamin B1, vitamin B2, vitamin C, and zinc although the 

differences were not always statistically significant mainly in 

younger and lower SES group. 

In comparison with boys, girls was reported to skip their 

breakfast in higher proportion (6.4% versus 3.6%) while in 

older children group, not eating breakfast was also more 

prevalent, e.g. 6.5% for 10-12 year group; 4.4% for 7-9 year 

group, and 2.2% for 6 year group. Based on SES, the low SES 

group reported to have the highest prevalence of skipping 

breakfast, which was about 4.3%. 

3.2. Subject Characteristics Based on Energy Intake During 

Breakfast 

As shown in Table 6, approximately 39% of school aged 

children living in Jakarta consumed breakfast less than 15% of 

Indonesian DRI. Although for several micronutrients and 

daily energy intake were still not adequate, the closest mean 
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energy and micronutrients intake with recommendation were 

in 30-35% DRI group. However, there was no statistically 

significant difference between 25-30% DRI with 30-35% DRI 

group in terms of daily energy intake. Furthermore, in terms of 

micronutrient intake, no significant difference also found 

between 15-20% DRI with the 30-35% DRI group. 

Table 6. Effect of Different Breakfast Energy Content based on Indonesian DRI to Total Daily Nutrient Intake and BMI z-score†. 

Nutrient 
0-5% 5-15% 15-20% 20-25% 25-30% 30-35% DRI‡ P value* 

n = 77 n = 292 n = 153 n = 121 n = 57 n = 33   

Energy (kcal) 984.2a (56.4) 1052.7a (28.9) 1328.5b (39.8) 1402.2bc (44.8) 1622.9cd(65.3) 1706.1d (85.7) 1800-2050 p<0.001 

CHO (g) 132.3a (9.1) 145.7a (4.6) 179.6bd (6.4) 195.7bc (7.2) 224.7c (10.5) 225.2cd (13.7) 130 p<0.001 

Protein (g) 36.6a (2.7) 37.4a (1.4) 47.7b (1.9) 51.3b (2.1) 56.1b (3.1) 59.9b (72.5) 45-50 p<0.001 

Fat (g)§ 33.2ac (3.2) 34.6a (1.6) 45.2b (2.2) 44.5bc (2.5) 54.6bd (3.7) 61.6d (4.8) 25-35 p<0.001 

Fiber (g) 4.2a (0.5) 4.8a (0.3) 6.2b (0.3) 6.37b (0.4) 7.1b (0.6) 5.6ab (0.7) 25-31 p<0.001 

Vitamin A (RE) 308.8 (101.8) 293.9 (52.3) 445.2 (71.9) 524.9 (80.9) 498.3 (117.9) 521.9 (154.9) 500-600 ns 

Vitamin B1 (mg) 0.3ab (0.03) 0.3a (0.02) 0.4bc (0.02) 0.4c (0.02) 0.4c (0.03) 0.5c (0.04) 0.9-1.0 p<0.001 

Vitamin B2 (mg) 0.5ab (0.06) 0.5b (0.03) 0.6ab (0.04) 0.7ac (0.05) 0.7ac (0.07) 0.9bc (0.09) 0.9-1.0 p<0.001 

Vitamin B6 (mg) 0.7ab (0.06) 0.6b (0.03) 0.7ab (0.04) 0.7a (0.05) 0.9a (0.07) 0.9ab (0.1) 1-1.3 p<0.001 

Vitamin C (mg) 21.7 (5.5) 11.6 (2.8) 12.1 (3.9) 19.7 (4.4) 19.4 (6.4) 24.4 (8.4) 45-50 ns 

Calcium (mg) 154.7a (59.4) 204.6ab (30.4) 238.4ab (41.3) 266.5ab (47.2) 267.7ab (68.7) 489b (90.3) 600-1000 p<0.001 

Iron (mg) 3.7 (3.4) 4.3 (1.7) 5.2 (2.4) 6.1 (2.7) 6.8 (3.9) 7.8 (5.1) 10-13 ns 

Zinc (mg) 4a (0.4) 4.1a (0.2) 5.5b (0.3) 5.8b (0.3) 6.4b (0.4) 7.1b (0.6) 11.2-14 p<0.001 

BMI z-score 0.4 (0.2) 0.4 (0.1) 0.3 (0.14) 0.2 (0.1) 0.2 (0.2) 0.1 (0.3) - ns 

†All values are presented as means (SE), mean values was adjusted with age, SES, and gender 

‡ Recommended intake is based on Indonesian DRI (AKG 2004) and Dietary Reference Intakes 2005 by Institute of Medicine of The National Academies for 

carbohydrate and fiber  
§ For fat, the Acceptable Macronutrient Distribution Ranges from Institute of Medicine is used.  
*p < 0.05 is considered as statistically significant 

4. Discussions 

Girls, older children, and low SES sub-groups were more 

likely to skip their breakfast in comparison to their 

counterparts. These findings were consistent with other 

similar studies since it has been previously reported that girls 

are more likely to skip breakfast than boys. This may be due to 

the mislead perception of omitting breakfast for weight loss 

that was more common among girls (27). The prevalence of 

breakfast skipping also increases as children move to 

adolescence (3, 19, 20). Moreover, breakfast skipping has 

been generally associated with the lower socioeconomic status 

(SES) due to the economic restriction (19, 22, 22). 

Furthermore, there is no statistically significant apparent in 

weight status differences shown by BMI z-score. This might 

be due to the nature of the study, 1 day cross sectional study 

using 24 hour dietary record, thus not enough to reveal the 

trends between breakfast behavior and weight status. 

Moreover, correlation between skipping breakfast and being 

overweight cannot be explained by the energy intake from 

self-reported diet (3). Another plausible reason was might be 

due to the different definition of breakfast skipping (24, 28, 

29). However, this will not diminish the importance of 

breakfast consumption and weight management, since many 

studies were also supported this relationship (2). 

This study also showed that 15-30% DRI group in this 

population tended to be closer with the Indonesian DRI in 

terms of energy intake and micronutrient recommendation. 

Hence, the finding of the current study is also in support of the 

current healthy breakfast recommendation. However, lack of 

micronutrient and excess intake of fat (i.e. from fried foods as 

side dishes) and carbohydrates (i.e. white cooked rice (GI = 

81±3)) (42) during breakfast suggest an urgency to further 

improve breakfast quality e.g. richer in micronutrients and 

fiber, as well as lesser in fats and high glycemic index 

carbohydrates. Additionally, providing an educational 

program regarding healthy breakfast for Jakarta school aged 

children would also be beneficial. 

Healthy breakfast recommendation 

The result of this study has confirmed that breakfast 

consumption significantly contributes to whole diet nutrient 

adequacy as supported by current review (27). Nonetheless, 

current breakfast recommendation at about 15-30% of total 

energy of Indonesian DRI alone is insufficient. Several 

additional recommendations are essential. 

� Encouragement to consume more whole fruits and fruit 

products such as fruit juice during breakfast. Whole fruit 

and 100% fruit juices are valuable sources of vitamins, 

minerals, and phytonutrients such as vitamin C, folate, 

magnesium, potassium, and fibers. These products are 

the best choice to be incorporated within this population 

due to low consumption of vitamin C and fibers. Current 

review has also shown the beneficial effect of including 

whole fruit or 100 percent fruit juice in the likelihood of 

meeting daily nutrient recommendation (43) . 

� Incorporation of fat free or low fat milk products to 

breakfast menu. Milk is considered as the most nutritious 

liquid due to its nutrient content such as calcium, 

potassium, magnesium, zinc, iron, riboflavin, vitamin A, 

folate, and vitamin D (44). Study has shown a significant 

inverse relationship between frequency of milk 

consumption and BMI in children, which may be 
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beneficial for prevention of obesity (45). Indonesian 

people generally consumed considerably less amount of 

milk (only 11 kg per capita annually) compared to other 

ASEAN countries (46). In order to increase milk 

consumption during breakfast, integrated approach is 

needed, not only from parents, government, but also from 

food industry to create better marketing communication 

targeting children. 

� Breakfast cereal consumption may also be considered as 

the substitute for rice and side dishes due to its numerous 

health benefits. It has been associated with lower 

saturated fatty acids (SFA) intake, higher dietary fiber 

and micronutrient intake compared with other types of 

breakfast or non-breakfast group (3, 47,48). It was also 

linked to a more favorable weight status (49) and better 

daily nutrient intakes (13, 47, 48). Therefore, it is 

recommended to choose whole grain cereals, high-fiber, 

low-sugar, and micronutrients fortified RTE cereals as 

they provide additional nutrient and fiber intakes (3, 51, 

52) 

For a more complete approach, Indonesian government has 

to encourage healthier breakfast campaign such as school 

breakfast program in Jakarta. Studies have shown that School 

Breakfast Program (SBP) has been linked to positive changes 

in meal content and nutrition outcomes (53, 54), mainly 

targeted for low SES groups where the highest prevalence of 

breakfast skipping was found in this study as well as other 

scientific review (3, 27). So far, there was a program initiated 

by Indonesian government namely PMTAS in 2010 

(Penyediaan Makanan Tambahan Anak Sekolah – Providing 

Additional Food for School Aged Children). However, based 

on the recent report, this policy was inconsistent (38). 

Last but not least, family breakfast is also recommended in 

increasing the likelihood of developing healthy breakfast habit 

for children in the future. Research had shown that frequencies 

of family meals boost the children likelihood to choose 

healthier food choices (55). 

Future Recommendation 

Further research examining biomarkers of nutritional status 

to nutrient daily intake is recommended. Longitudinal study 

investigating the relationship between breakfast consumption 

and weight status is also needed to obtain better impression 

related to this issue. Moreover, the inclusion of physical 

activity as the potential confounding factor would also be 

important to be investigated. Intervention studies 

investigating the effect of different types of breakfast 

(breakfast cereals, rice with side dishes, or streets versus 

homemade foods) is also essential to explore the possibility of 

breakfast cereals inclusion within this population. Additional 

research to further assess environmental determinants of 

breakfast behavior is also necessary. 

5. Conclusions 

Those who had breakfast significantly consumed more 

daily energy, carbohydrate, protein, fat, vitamin B2, calcium, 

and zinc but no significant differences were found in fiber 

intake and other micronutrients, although still considered 

higher intake. Breakfast contributed significantly to meet 

daily protein intake requirement. Nonetheless, this study 

found no significant difference on BMI z-score between two 

groups. 

Skipping breakfast was more prevalent in girls, older 

children group, and low SES. About 39% of school aged 

children living in Jakarta consumed breakfast less than 15% 

Indonesian DRI, respectively. Furthermore, this study 

supported the current breakfast recommendation which was 

15-30% of energy from Indonesian DRI with some additional 

encouragements. 
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