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Abstract
BACKGROUND: Compliance with food-based dietary guidelines has been known delivered positive effect on 
nutrition and public health.

AIM: This study aimed to assess the implementation of balanced nutrition using piring makanku on food consumption 
of orphanage children.

METHODS: This study design was quasi-experimental with a non-random pretest-posttest with a control group. 
A total of 30 samples in each group were selected purposively, the treatment group was given nutrition education 
and piring makanku while the control group was given nutrition education only. Data collected include subject 
characteristics, nutritional status, and the use of piring makanku (compliance, practice, and portion acceptability). 
Statistical analysis used t-test for paired and non-paired groups.

RESULTS: The results showed that there were significant differences in both groups after the intervention. 
Statistically significant results on food consumption in the treatment group included energy (p = 0.002), protein (p = 
0.000), and carbohydrate (p = 0.024), whereas in the control group statistically significant on protein (p = 0.002) and 
fat (p = 0.005). Moreover, there were no significant differences between study groups after the intervention, while 
there was a significant difference in mean scores of protein and fat intake between groups after the intervention.

CONCLUSION: It was concluded that the two forms of intervention in this study had almost the same effect on the 
subject’s consumption, except for protein and fat intake. As a vulnerable group, children of orphanages need to pay 
attention to their nutritional and health conditions. In addition, campaign of isi piringku using piring makanku needs 
to be made in the form of lunch boxes to school.
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Introduction

Each country has food-based dietary guideline 
(FBDG), such as the Food Guide Pyramid in the US, 
The Thai Nutrition Flag in Thailand, and in Indonesia 
known as Balanced Nutrition Guidelines (PGS). 
This guideline is based on the characteristics of the 
population including habits, socioculture, and science 
and technology development.

The evidence supporting the guidelines has 
a broad base but focuses on the relation between 
food consumption and disease prevention. From 
this evidence base, diet models can be constructed 
and translated into food guidance tools, including 
diagrammatic representations, such as plates or 
pyramids [1].

The main purpose of eating guidelines is to 
improve public health and prevent nutritional problems. 
This objective is evident from several international 
literatures that adherence to national eating guidelines 
has an impact on nutritional and health conditions. 
Hansen et al. [2] research concluded that adherence to 

national FBDG in Denmark was associated with a lower 
risk of myocardial infarction.

In South Sulawesi, data of Riskedas 2013 
showed the prevalence of underweight based on body 
mass index for age (BMI/U) in school-aged children 
(5–12 years) higher than the national rate, then the 
prevalence of wasting and severe wasting (BMI/U) 
school-aged children (13–15 years) is higher than the 
national average [3].

The data of Riskesdass showed that the 
balanced nutrition guideline has not work optimally. 
Attention needs to be addressed seriously in the school 
age because children and adolescents are in a period 
of rapid growth. In the period of rapid growth, nutritional 
intake can inhibit the function of the growth process.

One of the main targets of PGS is social 
institutions such as orphanages. School-aged children 
living in orphanages are particularly vulnerable to 
problems of nutrition and health as well as being 
neglected in society. Research of Mwaniki et al. [4] 
in Kenya showed that significantly more orphanage 
children experienced stunting, wasting, and a higher 
level of morbidity (p < 0.005).
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To spread balanced nutrition guidelines, 
campaign of isi piringku was held by the Ministry of 
Health in 2018. In these activities, participants brought 
breakfast supplies using a container in accordance with 
piring makanku dishware.

The use of plate media can be used as new 
strategy in controlling the amount of food consumed 
and the impact on food intake in the body. McClain et al. 
[5] study concluded that small changes in plate design 
have the potential to produce relatively greater effects 
on the amount of food perceive and thus will have an 
impact on intake in body.

Piring makanku, or a one-off meal, intended 
as a guide that shows the food at each meal (e.g., 
breakfast, lunch, and dinner). Visual of piring makanku 
suggests that eating the portion of vegetables should be 
more than the portion of fruit and the portion of staple 
food more than protein dish [6].

To prevent the emergence of nutritional 
problems, balanced nutrition guidelines need to be 
socialized as eating guidelines based on the four 
pillars of balanced nutrition. This current study aims 
to assess the implementation of balanced nutrition 
guidelines using piring makanku on food consumption 
of orphanage children in Makassar city.

Materials and Methods

This research was conducted 16 days in two 
orphanages in the Makassar city, those orphanages 
were panti asuhan mulia and panti asuhan resky 
ananda. This research uses quantitative methods with 
quasi-experimental design and uses a non-randomized 
pretest-posttest with the control group design.

Population in this study are all of children living 
in panti asuhan mulia and panti asuhan resky ananda. 
A total of 60 samples were selected purposively with 
the inclusion criteria which were children aged 13–18, 
approved informed consent, and not suffering chronic 
nutritional problems. The total sample was divided into 
two groups, each of the 30 samples in the treatment 
group received nutrition education and piring makanku, 
and 30 samples in the control group received nutrition 
education only. This study was approved by the Ethics 
Committee of the Faculty of Public Health at the 
University of Hasanuddin Makassar.

Subject characteristics data were obtained 
from orphanage records and questionnaires, nutritional 
status obtained through anthropometric measurement, 
food consumption were obtained through interviews 
using 2 × 24 h food recall (weekday and weekend) at 
the beginning and end of the study.

Data related to piring makanku include 
preference on piring makanku obtained through a 

questionnaire, compliance of the use of piring makanku 
obtained through a control card based on the use at 
dinner time, the practice of using piring makanku 
obtained by observation at lunch and dinner for 8 
meals times, and portion acceptability received from 
questionnaire that submitted 15 min after the subjects 
consumed the food served using piring makanku with 
the same portion and type of food in the treatment 
group.

Subject’s characteristics, nutritional status, 
compliance and practice of using piring makanku, and 
portion acceptability were processed and analyzed 
using SPSS 24 program for Windows. Food intake data 
are processed using NutriSurvey software and analyzed 
using SPSS program. Data of the characteristics, 
nutritional status, and consumption (intake) of subjects 
in the two study groups used t-test for paired and non-
paired groups.

Results

Characteristics of sample

The age of the subjects ranged from 13 to 
18 years. Most subjects were 13–14 years old both in 
the treatment group (56.7%) and in the control group 
(40%) (Table 1). In general, the proportion of subjects in 
both groups was almost the same between junior high 
school (53.3%) and senior high school (46.7%), but 
in the treatment group, it was slightly more dominant 
in subjects with junior high school education (56.7%) 
(Table 1). 

In this study, most of the subjects were low 
economic families (80%), only few of them were orphans 
and abandoned. The results of the Mann–Whitney 

Table 1: Characteristics of orphanage children
Subject characteristics Group Total 

(n = 60)
p-value

Treatment  
(n = 30)

Control  
(n = 30)

n % n % n %
Gender 0.277

Male 8 26.7 12 40.0 20 33.3
Female 22 73.3 18 60.0 40 66.7

Age (years) 0.242
13 – 14 17 56.7 12 40.0 29 48.3
15 – 16 7 23.3 10 33.3 17 28.3
17 – 18 6 20.0 8 26.7 14 23.3

Class grade 0.809
VII 7 23.3 10 33.3 17 28.3
VIII 5 16.7 4 13.3 9 15.0
IX 5 16.7 1 3.3 6 10.0
X 1 3.3 3 10.0 4 6.7
XI 8 26.7 7 23.3 15 25.0
XII 4 13.3 5 16.7 9 15.0

Level of education 0.608
Junior high school 17 56.7 15 50.0 32 53.3
Senior high school 13 43.3 15 50.0 28 46.7

Orphanage children status 0.006*
Low economic families 28 93.3 20 66.7 48 80
Loss of father 2 6.7 0 0 2 3.3
Loss of mother 0 0 2 6.7 2 3.3
Orphan 0 0 7 23.3 7 11.7
Abandoned 0 0 1 3.3 1 1.7

*Significant difference statistically p < 0.005.
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U-test, there were significant differences in orphanage 
status of subject (p = 0.006) between the two groups 
(Table 1).

Nutritional status

Most (75%) of the subjects in both groups was 
dominated by normal nutritional status (–2 SD to +1 SD) 
based on BMI/U. The proportion of overweight status 
(21.7%) was more than underweight subject (3.3%) in 
both groups (Table 2). Statistical test results showed 
no significant difference (p > 0.05) on Z-score mean of 
BMI/U between the two study groups (treatment and 
control) (Table 2).

Table 2: Nutritional status
Nutritional status Group Total  

(n = 60)
p-value

Treatment  
(n = 30)

Control  
(n = 30)

n % n % n %
Underweight (–3 SD s/d <–2 SD) 2 6.7 0 0 2 3.3 0.456
Normal (–2 SD s/d +1 SD) 22 73.3 23 76.7 45 75.
Overweight (>1 SD s/d +2 SD) 20.0 7 23.3 13 21.7
*There was no difference in nutritional status between the two study groups.

Food consumption (nutrient intake)

Table 3 shows the increase mean of energy 
intake after the intervention in the treatment group 
(1727.17 ± 271.12 kcal) and the control group (1615.34 
± 168.39 kcal). A very significant difference in the 
treatment group with an average change of 151.59 ± 
229.42 kcal is greater than in the control group. Statistical 
test results showed a significant p value (p < 0.05) in 

the treatment group before and after the intervention 
(p = 0.002), which means that there were differences in 
energy intake before and after the intervention.

The average protein intake in Table 3 showed an 
increase after intervention in each group, the statistical 
test showed a significant p-value in the treatment 
group (p = 0.000). In the control group, the statistical 
test also showed a significant p value (p = 0.005), it 
means that there were differences in protein intake 
after the intervention. For the average change between 
groups, the results still show that p value is significant 
(p = 0.000).

Statistical test results of fat intake mean 
between groups in Table 3 show significant p values 
(p < 0.05) both before (p = 0.007) and after intervention 
(p = 0.034). Although the mean value of fat intake in 
the treatment and control groups was not significant 
enough the changes (2.6 ± 7.79 gr and 7.59 ± 25.18 
gr), the mean values of intake between groups before 
and after the intervention were quite different.

Carbohydrate intake mean value of subjects in 
Table 3 decreased by -12.48 ± 50.92 gr in the treatment 
group and as much as –15.85 ± 68.38 gr in the control 
group after the intervention. After conducting statistical 
tests between groups and in each group, there was 
no significant p value, except in the treatment group 
(p = 0.024) which means that there were differences in 
carbohydrate intake before and after the intervention.

Table 3 shows that there was a change in the 
fiber intake mean in each group after the intervention, 
where there was an increase intake in the treatment 
group (0.14 ± 2.05 gr) and a decrease intake in the 
control group (–0.06 ± 3.36 gr). Statistical test results 
showed a value of p > 0.005 which means that there 
was no difference in the fiber intake mean between 
before and after the intervention both in each group, 
between groups, and the average change in protein 
intake (p = 0.908).

The use of piring makanku

Table 4 shows that the mean of subject 
compliance was categorized as moderate (68.32 ± 
3.59), some subjects using piring makanku 9 times 

Table 4: Mean of the use of piring makanku scores in the 
treatment group
Variables Total

n (30) (%)
Compliance

Poor (<60) 0 0
Moderate (60 – 80) 13 43,3
High (>80) 17 56,7

Mean ± SD (%) 68.32 ± 3.59
Practice

Poor (<60) 13 43.3
Moderate (60 – 80) 7 23.3
High (>80) 10 33.3

Mean ± SD (%) 63.33 ± 31.64
Portion acceptability

Good (>80) 21 70.0
Enough (60 – 80) 8 26.7
Less (<60) 1 3.3

Mean±SD (%) 86.25 ± 14.06

Table 3: Change of nutrient intake mean at before and after the 
intervention
Nutrient intake Group p-value

Treatment (n = 30) Control (n = 30)
Energy

Pre-test
Mean±SD (kcal) 1575.57 ± 99.39 1570.53 ± 322.72 0.329

Post-test
Mean ± SD(kcal) 1727.17 ± 271.12 1615.34 ± 168.39 0.383

p-value 0.002* 0.349
Δ 151.59 ± 229.42 44.80 ± 261.87 0.098
Protein

Pre-test
Mean ± SD (gr) 34.18 ± 3.26 50.08 ± 10.97 0.000*

Post-test
Mean ± SD (gr) 61.60 ± 9.23 58.33 ± 12.11 0.154

p-value 0.000* 0.005*
Δ 27.42 ± 9.05 8.25 ± 14.81 0.000*
Fat

Pre-test
Mean ± SD (gr) 50.54 ± 5.53 38.62 ± 18.16 0.007*

Post-test
Mean ± SD (gr) 53.14 ± 5.78 46.21 ± 22.94 0.034*

p-value 0.080 0.043*
Δ 2.6 ± 7.79 7.59 ± 25.18 0.307
Carbohydrate

Pre-test4

Mean ± SD (gr) 243.56 ± 16.14 245.26 ± 62.24 0.886
Post-test

Mean ± SD (gr) 231.07 ± 54.86 229.41 ± 45.38 0.751
p-value 0.024* 0.214
Δ –12.48 ± 50.92 –15.85 ± 68.38 0.348
Fiber

Pre-test
Mean ± SD (gr) 8.88 ± 0.81 8.04 ± 2.74 0.886

Post-test
Mean ± SD (gr) 8.74 ± 2.08 7.98 ± 2.34 0.751

p-value 0.650 0.837
Δ –0.14 ± 2.05 –0.06 ± 3.36 0.908
*Significant difference statistically p < 0.005; Δ = Mean of change between pre-test and post-test.
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(43.3%) and some using 10 times (56.7%) with the total 
of 14 days of intervention. There was a difference in the 
level of compliance due to activities at the orphanage.

Table 4 also shows that most subjects were 
categorized as poor practice (43.3%) with the mean 
score of 63.33 ± 31.64 (medium category). The 
assessment of the practice of using piring makanku 
based on direct observation by focus on two aspects 
of the assessment, includes the diversity of food 
types and portions in accordance with the visual 
recommendations of piring makanku. In addition, most 
of the subject portion acceptance is categorized as good 
(70%), which means that the portion of food given to the 
subject is in accordance with what they can consume 
without waste or adding the standard portion of food.

Thus, the use of piring makanku in this 
study was still not optimal. There are three variables 
assessed, only the variable of portion acceptance was 
categorized as good, the rest of the compliance and 
practice variables were categorized as moderate.

Figure 1 shows that most subjects evaluated 
piring makanku model to be quite interesting 
(53.3%). Piring makanku model is designed based 
on visualization and recommended portion of piring 
makanku. In terms of color, 76.7% of subjects rated the 
color quite interesting with the natural color of wood. 
While in terms of size, more than half of the subjects 
rated it quite heavy (76.7%), this is in accordance with 
the raw material used for plate was wood.

Figure 1: Presentation of preference on piring makanku in the 
treatment group

Figure 1 also shows most subjects stated that 
the plate was quite wide (86.7%). In terms of use, all 
subjects rated it easy to use that is very easy to use (50%) 
and quite easy to use (50%). Subjects who previously 
used ordinary plates without the compartment model 
needed to adapt.

In general, the assessment of the subject’s 
preference for piring makanku needs to be evaluated 

in terms of the choice of raw materials and colors 
used to create an attractive impression for the 
user, in the further development of piring makanku 
dishware.

Discussion

In this study, the characteristics and nutritional 
status of the subjects in the two study groups were 
almost the same and most of the subjects had normal 
nutritional status. This condition illustrates that the 
availability of food in an orphanage can be assumed to 
be sufficient in terms of quantity. For food consumption, 
most subjects had less energy intake. This condition 
illustrates that the nutrient intake of subjects is not 
adequate in terms of quality and quantity.

School-aged children living in social institutions 
such as orphanages face a high risk of early malnutrition, 
low intellectual maturity, and loss of closeness to family 
[7]. This age is a teenager who is very easily influenced 
in determining lifestyle and eating behavior. However, 
the problem generally faced by orphanage children is 
lack of access to information and limited facilities to 
support child development.

Children in orphanage did not only come from 
parents who have passed away, but most of them 
come from families with low economic conditions. 
Theoretically, neglect is an intentional or unintentional 
act that leaves the child unmet for his basic needs 
(clothing, shelter, and food) [8]. As in this study, 
predominantly, orphans come from poor families. This 
condition is in line with the case study of child neglect in 
Surabaya that parents consider sending children to an 
orphanage due to family economic factors, because the 
orphanage not only provides shelter and daily food but 
also provides education guarantees [8].

The distribution of the nutritional status 
data subjects in this study showed that most of the 
subjects had normal nutritional status. These results 
are consistent with the previous studies related 
to studies of nutritional behavior of orphanages in 
Malaysia that most respondents were in the range of 
normal BMI [7].

There was an increase in the average energy 
intake after the intervention, but most of the subjects 
were categorized as deficit in the two groups. These 
results are consistent with the results of the survey 
total diet 2014 showed that mean of energy intake 
of teenagers in rural and urban classified as deficit 
in all provinces in Indonesia when compared with 
recommended daily allowance (RDA) for energy [9].

When compared with RDA 2019, RDA for 
energy generally amounted to 2100 kcal/day, mean of 
energy intake in the treatment group could considered 
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good, whereas the control group categorized as deficit. 
Based on the results of statistical tests, it appears that 
there are differences in energy intake before and after 
treatment in the intervention group.

For protein intake, when compared with RDA 
2019, RDA for protein in general by 57 g/day, therefore, 
the average intake of protein in both study groups can 
be categorized as good. Statistical test results showed 
that there were differences in protein intake mean after 
intervention in the two groups.

Then for fat intake, when compared with 
RDA 2019, RDA for fat generally equal to 68 g/
day, fat intake mean of subject on both groups 
categorized as deficit. The results of statistical tests 
between groups showed that there were differences 
in the subject’s protein intake both before and after 
the intervention.

Furthermore, for carbohydrate intake, the 
results of statistical tests did not show a significant 
value. If based on the RDA 2019, the recommended 
consumption of carbohydrates for school-aged 
children (10–18 years) is 280–300 kcal for women 
and 300–400 kcal for men, so it can be said that the 
average carbohydrate intake of subjects is categorized 
as deficit.

For fiber intake, mean intake between the 
treatment and control groups was almost same before 
and after the intervention which ranged from 7 to 9 gr. 
If based on the RDA 2019, the recommended fiber 
consumption is 28–37 grams in school-aged children, 
which mean that fat intake mean before and after the 
intervention is very far from the recommendation intake 
expected intake (categorized as deficit). According to 
Akseer et al. [10], food choices in conditions of limited 
resources are limited by high levels of poverty, causing 
food insecurity, low food diversity, and lack of access to 
nutritious food.

In general, intake mean of nutrients after an 
intervention has increased except for carbohydrates. 
School age is a rapid level of growth for children, 
but it is very susceptible to disease so nutritional 
education needs to be provided regarding healthy living 
behaviors especially those related to balanced nutrition 
guidelines [11].

By carrying out the PGS socialization program 
into a community nutrition education program, it can 
provide many benefits, one of which is in terms of 
children’s nutrient intake [11]. According to Ekundayo 
et al. [12] that orphans or children living in orphanages 
are faced with survival problems, they continue to 
look for information but one gap that has not been 
completely closed in meeting the basic needs of 
orphanages by various stakeholders is the provision of 
health information adequately.

This study showed mean of score compliance using 
piring makanku categorized as moderate. During the 

14 days of intervention, about 4–5 days the subject did 
not use piring makanku because the subject received 
a donated rice box. Therefore, the good effect of piring 
makanku on food consumption can be influenced by 
the level of subject compliance which is not good. 
The results of this study are similar to the findings 
of MacKenzie-Smith et al. [13] (2018), the study 
found that patient preference for drug formulations 
triggers patient adherence, therefore to improve 
patient adherence must be involved in the selection of 
treatment formulations.

Meanwhile, the results of observing the 
practice of using piring makanku showed that most 
subjects received poor practice scores because they 
did not follow the suitability of piring makanku portions. 
The highest number of errors in the subject was the 
discrepancy in the portion of vegetables taken with the 
recommended portion of piring makanku.

Research by Disantis et al. [14] shows that 
children serve themselves more with larger plate and 
bowl sizes and consume nearly 50% of the calories 
served. This provides new evidence that children’s 
independent portion sizes are influenced by the size 
of the condition of the eating utensils around their 
food, which, in turn, can affect children’s energy 
intake.

In general, the subject’s awareness of fruit and 
vegetable consumption is quite good, but in practice, 
it has not been categorized as good for a vegetable 
portion because it does not meet the recommended 
portion of piring makanku. Children generally know 
the importance of nutrition but they do not care about 
health benefits of food in food choices.

As recommended by Ministry of Health 
Republic of Indonesia, therefore, piring makanku in this 
study has been specifically designed according to the 
Ministry of Health’s recommendations. The goal is to 
facilitate the subject in measuring various types of food 
consumed according to portions.

The balanced nutrition guideline introduces 
piring makanku term to make it easier to determine 
the type and amount of food consumed at each meal. 
This is important to note because in the current era 
of globalization, there is an increase in the amount 
or portion of food with foods that contain lots of fat. 
Dimensions pleasure to follow the needs of sensory 
pleasure seeking, social, and contextual experiences of 
food consumption [15], [16], [17].

The effect of food portion size is known to 
correlate with excess calorie consumption and weight 
gain, exacerbated by the human tendency to spend 
all food on a plate. According to Benton [18], when 
the children are offered food that conformed with 
age, or twice the size of the bite size results or food 
eaten will increases. Thus, the implementation of PGS 
needs to be familiarized early to control food portions 
in children.
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Conclusion

Recommendation

There is an effect of combined intervention of 
nutrition education and piring makanku dishware on 
the subject’s food consumption (energy, protein, and 
carbohydrate intake), and nutrition education intervention 
on the subject’s food consumption (protein and fat 
intake). However, there was no significant difference 
in mean of nutrients intake (energy, carbohydrates, 
and fiber) between groups after the intervention, while 
there was a significant difference between changes of 
protein and fat intake mean between groups after the 
intervention. Thus, the two forms of intervention in this 
study have almost the same effect on the subject’s 
food consumption, except protein and fat intake. As a 
vulnerable group, children of orphanages need to pay 
attention to their nutritional and health conditions. In 
addition, campaign of isi piringku using piring makanku 
needs to be made in the form of lunch boxes to school.
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