
   

Energy Deficiency and Protein Intake Related to 
Stunting and Motor Development in Children Aged 
Under 5 Years: Cross-Sectional Study In Kaway XVI 
District, West Aceh District 
 

Suryana1*, Yulia Fitri1, Andi Eka Yunianto2, Silvia Wagustina1,Nunung Sri Mulyani1, Sanya Anda Lusiana3 

Fitria Nur1 

 

1Department of Nutrition, Aceh Health Polytechnic, Aceh, Indonesia  
2Departement of Nutrition, Siliwangi University, Tasikmalaya, Indonesia  
3Departemen of Nutrition, Jayapura Health Polytechnic, Jayapura, Indonesia  

 

Corresponding author: Suryana, Department of Nutrition, Jl. Soekarno Hatta. Lampeuneurut, Aceh besar, 

Indonesia; email: bundanafisgibran@gmail.com  

Abstract 

Background: Food consumption is an important factor that can affect the nutritional status and 

development of children. The quality of children can be reflected in their nutritional status and 

development.  

 

Method: This study used a cross-sectional design, with a total sample of 81 people. Samples were toddlers aged 

24-59 months, selected by using the technique of random sampling. The study was conducted in Kaway XVI 

District, West Aceh Regency. Chi-square test was used to analyze the relationship of energy and protein intake 

to the incidence of stunting and child development. 

 

Results: Children under five with a prevalence of stunting 49.4%, and More than half (59.3%) of the samples 

had the suspect on motor development, 44.4% had the suspect on fine motor development, and 17.3% had the 

suspect on gross motor development. There was a significant relationship between energy intake (p-value = 

0.001) and protein (p-value = 0.003) to the incidence of stunting. There was an influence of energy intake (p-

value = 0.000), but it did not affect the intake of protein (p-value = 0.922) and growth (heiht/age) or stunting  

on the motor development of toddlers. 

 

Conclusion: Energy and protein intake influence the incidence of stunting in children under five in Kaway XVI 

District, West Aceh Regency. Energy intake affects the motor development of children but does not affect 

protein intake. The government is expected to design appropriate policies to improve the nutritional status and 

quality of children. 
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Introduction 
 

 

Food consumption is an essential factor in determining 

the nutritional intake of children under five, which can 

affect height growth and child development (1). 

Nutritional deficiencies have an impact on the low quality 

of humans (2). The quality child can be reflected in the 

nutritional status and child development. Stunting is 

defined as a failure to achieve linear growth, indicating 

the cumulative effect of long-term lack or insufficient 

intake of energy, macronutrients, or micronutrients or the 

result of chronic or recurring infections. (3,4). Stunting 

and delays in motor development is a form of child 

growth failure (5). Stunting correlates with long-term 

impacts (6). Linear growth failure as a marker of various 

pathological disorders associated with increased 

morbidity and mortality, loss of physical growth 

potential, decreased neurological and cognitive 

development function, and increased risk of chronic 

disease in adulthood (7). 

 

Stunting indicates a state of malnutrition according to the 

body length index according to age or height according 

to age with a z-score <-2 SD (8,9). Around 151 million 

(22%) children under five in 2017 were stunted, and more 

than half of children with stunting came from Asia (10). 

According to the World Health Organization (WHO), 

Indonesia is a country with a high prevalence of stunting 

(30-39%) (11). According to UNICEF, Indonesia is 

ranked fifth among countries with the highest burden of 

child stunting (12). The trend of decreasing stunting in 

Indonesia in the last ten years, from 42% to 36% (12). 

 

The results of Health Research in 2018, Indonesia 

experienced a decrease in the prevalence of stunting from 

19.6% to 17.7%. Aceh is one of the provinces with a 

stunting prevalence above the national rate, which is 

37.5%. Aceh Barat Daya District has a stunting 

prevalence of 28.8% (13). The World Health 

Organization (WHO) limits stunting in every country, 

province, and district/city to only 20% of the number of 

children under five in that area. This means that the 

problem of stunting due to chronic malnutrition in 

Indonesia and several regions is still far from the target 

(11). 

 

Various factors influence the stunting and motor 

development of children. A history of inadequate  

 

 

 

 

 

breastfeeding and inappropriate complementary feeding 

affects linear growth or stunting and child development 

(14). Exclusive breastfeeding, consumption of foods rich 

in nutrients, regular feeding, lack of infectious diseases, 

and mental stimulation of children, including good 

parenting, also affect children's growth and development 

(15).  Energy and protein intake factors play an essential 

role in the incidence of stunting and motor development 

in children (16). Several studies have shown that children 

who are stunted have a lower intake of energy, protein, 

and several micronutrients such as calcium, zinc, iron, 

magnesium, selenium, iodine, and phosphorus than non-

stunting children (17,18). Inadequate nutrient intake and 

exacerbated by the frequent frequency of disease can 

cause linear growth disorders or height does not reach the 

standard (7). Children with energy intake <70% RDA and 

protein intake <80% are at risk of experiencing growth 

and development disorders, including motor 

development (1). This study aims to analyze the effect of 

energy and protein intake on the incidence of stunting and 

children's motor development. 

 

Methods 

 

This research is a descriptive-analytic study using a 

cross-sectional design. The research was conducted in 

Kaway XVI Subdistrict, Aceh Barat Daya District, in 

March 2019. The population in this study were all 

mothers who had toddlers aged 24-59 months who were 

in Dikemukiman Peureumeu Settlement, Kaway XVI 

Subdistrict, West Aceh Regency. The sample in this 

study was children under five who were in Dikemukiman 

Peureumeu Settlement, Kaway XVI District, West Aceh 

Regency. The children must meet the criteria, including 

being willing to participate by filling out the consent 

form, the sample was not in a sick state, and being cared 

for by the mother. Sampling was done using a 

standardized random sampling technique. The minimum 

sample size is 81 children under five aged 24-59 months. 

 

Data variables in this study included data on sample 

characteristics (age, gender), family demographic 

characteristics data (maternal age, maternal occupation), 

growth data (height and energy intake), nutrients data 

(energy intake, protein, calcium. and iron), and motor 

development data. 
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Body length measurements were carried out using a 

microtoise tool with an accuracy of 0.1 cm. Each of these 

measurements was carried out twice. The final result was 

the mean of measurement compared to the cut-off point 

of stunting if <-2 SD, normal ≥-2 SD. Measurement of 

energy intake and protein, calcium, and iron nutrients 

using the 24-Hour Food Recall method for two 

consecutive days. . The intake of days 1 and 2 was 

summed and then averaged, then the weight was 

converted into grams, energy, protein, calcium, and iron 

content were calculated using the 2007 Nutri-survey 

software program, whose baseline data obtained from the 

list of Indonesian Food ingredients. Consumption data 

collection also used food model tools and food photo 

books. Energy and protein adequacy figures were used in 

the equation model for energy estimation for each child's 

age (Hardinsyah et al. In the Ministry of Health 2014), 

and compared with the cut-off point for the deficit 

category <90% RDA, normal ≥90%(19,20). 

 

Measurement of children's motor development was 

carried out by observation using the Pre-Screening 

Development Questionnaire. Then, categorized as 

"Normal or age-appropriate" if the child was able to 

perform or succeed in tasks on fine motor development 

items, and gross motor skills in the Pre-Screening 

Development Questionnaire. Categorized as "Suspect or 

not according to age" if the child had one or more 

disabilities in performing tasks on fine and gross motor 

development items, according to questionnaires (21). 

Items of developmental functions in children aged 24 

months consisted of 4 fine motor development tasks, 3 

gross motor development tasks. Age 30 months consisted 

of 2 fine motor development task items and 2 gross motor 

development task items. The age of 36 months consisted 

of 3 fine motor development task items and 2 gross motor 

development task items. The age of 48 months consisted 

of 3 fine motor development task items and 2 gross motor 

development task items. The age of 54 months consisted 

of 3 fine motor development task items and 2 gross motor 

development task items. The age of 60 months consisted 

of 3 fine motor development task items and 2 gross motor 

development task items. 

 

Data analysis used the Microsoft Office Excel 2010 

computerized software system, Statistical Program for 

Social Science (SPSS) version 17.0 for windows. The 

Chi-Square test with p- <0.05 was applied to identify the 

impact between variables. 

 

 

Results 

 

The sample in this study were toddlers aged 24 to 59 

months. Sample characteristics included age of under 

five, sex, linear growth in height/age, motor development 

(fine and gross motor skills), energy intake, and protein 

intake. Most of the samples in this study were 60.5% aged 

24-42 months, and 58.0% female (Table.1). More than 

half of the samples had nutritional status according to 

height/age in the normal category, but almost half had 

nutritional status in the stunting category, which was 

about 49.4%. Most of the samples had a deficit energy 

intake of 65.4% and a sufficient protein intake of 76.5%. 

The average energy intake of the sample was 961.4 kcal, 

and 29.2 grams of protein. More than half (59.3%) of the 

samples had the suspect on motor development, 44.4% 

had the suspect on fine motor development, and 17.3% 

had the suspect on gross motor development. 
 

Table 1. Characteristics of toddlers in kemukiman 

peureumeu 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Toddler Characteristics n % 

Age (months) 

24 - 42  

43 - 59  

 

48 

33 

 

59.3 

40.7 

Sex 

Male  

Female   

 

34 

47 

 

42.0 

58.0 

Growth (Height / Age) 

Stunting 

Normal 

 

40 

41 

 

49.4 

50.6 

Motor development  

Suspect 

Normal 

 

48 

33 

 

59.3 

40.7 

Fine motor development 

Suspect 

Normal 

 

45 

36 

 

44.4 

55.6 

Gross motor development 

suspect 

Normal 

 

14 

67 

 

17.3 

82.7 

Energy (Kcal) 

Deficit  

Normal  

 

53 

28 

 

65.4 

34.6 

Mean ± SD (min-max)      961.4±192.9 (703-1.375) 

Protein (grams) 

Deficit  

Normal 

 

19 

62 

 

23.5 

76.5 

Mean ± SD (min-max)        29.2±7.8 (17.6-47.6) 
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Table. 2 shows that deficit of energy and protein intake was mostly owned by stunting samples, about 62.3% in 

deficit energy intake, and 78.9% in deficit protein intake. Meanwhile, normal energy and protein intake were 

mostly owned by non-stunting samples. Chi-square test results obtained p-value <0.005 in energy and protein 

supply. It means there was a significant effect between energy and protein intake on stunting in children aged 24-

59 months. 

 

Table 2. Effect of energy and protein intake on stunting 

 

Variable 

Nutritional status 

p OR Stunting Normal 

n % n % 

Energy intake     

0.001 6.7 (2.1-20.,6) Deficit 33 62.3 20 37.7 

Normal 7 25.0 21 75.0 

Protein intake 

Deficit 

Normal 

 

15 

25 

 

78.9 

40.3 

 

4 

37 

 

21.1 

59.7 

0.003 
 

5.5 (1.6-18.6) 

 

Table. 2 also shows that samples with a deficit energy intake of <90% RDA had a 6.7 times risk of becoming 

stunted compared to samples with normal energy intake of ≥90% (OR = 6.7; 95% CI; 2.1-20.6). Samples with 

deficient protein intake had a 5.5 times risk of becoming stunted compared to samples with normal protein intake 

≥90% RDA (OR = 5.5; 95% CI; 1-6-18.6). 

Table 3. Effect of energy and protein intake on motor development 

Variable 

Motor development 

p OR Suspect Normal 

n % n % 

Energy intake     

0.000 7.6  (2.7-21.5) Deficit 40 75.5 13 24.5 

Normal 8 28.6 20 71.4 

Protein intake 
Deficit 

Normal                   

 

11 

37 

 

57.9 

59.7 

 

8 

25 

 

42.1 

40.3 

0.890 0.9 (0.3-2.6) 

Growth   

Stunting  

Normal                       

  

26 

22 

 

65.0 

53.7 

  

14 

19      

 

35.0 

46.3 

0.208 1.6 (0.6-3.92) 

 

Table. 3 shows that less energy intake was mostly owned by samples with suspected or doubtful motor 

development based on age. Conversely, the less protein intake was mostly owned by normal samples. Samples 

with suspected development belonged mostly to stunting samples, and samples with normal growth mostly owned 

normal growth samples. Chi-square test results obtained p-value <0.005 on energy intake, and p-value> 0.005 on 

protein intake and growth with the height/age indicator. These results were significant; energy intake had a 

significant effect on motor development in toddlers aged 24-59 months; while protein intake and growth with the 

height/age indicator did not affect motor development. Table 4 also shows that samples with a deficit energy intake 

of <90% RDA risked 7.6 times to suspect motor development compared to samples with energy intake ≥90%. 
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Discussion 

 

The prevalence of stunting in the study sites was found to 

be quite high, almost half of the children aged 24-59 

months (49.4%) had linear growth disorders or height that 

was not suitable for age or height was below standard. 

This number was much higher when compared to the 

prevalence rate of stunting in Aceh Province of 37.6% 

(13). The high prevalence of stunting was also found at 

the same age as children, such as in North Pontianak 

District, namely 41.1% (22). The prevalence of stunting 

in this study area is far from the number set by the World 

Health Organization (WHO) in limiting stunting in each 

country, province, and district/city to only 20% of the 

number of children under five in that area. (11). 

 

The motor development with a suspicious or doubtful 

category following the age was also quite high, at 59.3%. 

Motor development is the ability to control body 

movements in a coordinated manner between the central 

nerves, nerves, and muscles. Children's motor skills 

include gross motor skills, namely the ability to perform 

movements that involve large parts or muscles of the 

body, such as walking, sitting, running, or jumping. 

Meanwhile, fine motor skills are the ability to perform 

movements that involve small muscles such as holding, 

grabbing, writing, or throwing. Delay in motor 

development tasks is a common symptom of mental 

retardation and is often an early symptom of learning 

disorders (23). 

 

According to WHO, linear growth disorder or stunting is 

often called the result of the accumulation of long-lasting 

stressful episodes of poor food intake and infections. This 

is then not matched by catch-up growth, which is 

characterized by a deficit in height or body length of less 

than -2 SD Z score (9). This research shows a significant 

effect between energy and protein intake on the incidence 

of stunting in children under five years of age 24-59 

months. A deficit energy intake of <90% RDA had a 6.7 

times risk of becoming stunted compared to samples with 

normal energy intake of ≥90%, and samples with a deficit 

protein intake had a 5.5 times risk of becoming stunted 

compared to samples with normal protein intake of 

≥90%. In contrast to studies conducted on children aged 

0.5-1.9 years, it shows that energy intake <80% RDA, 

and protein intake <70% RDA are risk factors for growth 

disorders or stunting and development. Children who are 

stunted are indicated by a protein intake of <80% RDA  

 

 

 

 

with a 2.2 times risk of becoming stunted compared to 

children with an intake of ≥80% RDA (1). These findings 

equally show the effect of energy and protein intake on 

stunting, but the age of the child and the energy and 

protein intake standards used are different. 

 

In this study, most of the samples had a deficit energy 

intake, while protein intake was normal. The average 

energy and protein intake in stunted children were lower 

than in normal children. Stunted children had an average 

energy intake of 919.7 kcal, and 27.6 g of protein, while 

normal children had an average energy intake of 1020.2 

kcal and 31.3 g of protein. There was a significant 

difference that the average energy and protein intake in 

stunted children was lower than in non-stunting children 

(24, 25). Protein-energy malnutrition causes global 

deficits, which can be measured by general 

developmental testing, and area-specific effects on the 

hippocampus and cortex (26). 

 

Lack of chronic energy over a long period can cause 

disrupted linear growth (27). Negative energy imbalance 

can cause plasma insulin to decrease. So, it can reduce the 

synthesis of liver insulin Growth factor (IGF-1), affect 

the action of IGF binding protein-1, thyroid hormone, and 

other systemic factors involved in fibroblast growth 

factor (FGF-21), which all of them contribute to linear 

growth (28).  Adequate protein plays a role in linear 

growth, in addition to the role of the hormone insulin, 

thyroid hormone, growth hormone, and insulin growth 

factors (IGF) (Jackson 2007). Inadequate protein intake 

can damage bone mass by impairing the production of 

IGF-1, which affects bone growth by stimulating the 

proliferation and differentiation of chondrocytes in the 

growth epiphytic plate and will affect osteoblasts (22). So 

that toddlers who are deficient in protein intake will 

experience linear growth disorders, which can cause 

stunting. 

 

Muscle growth is only possible when the appropriate 

amino acids are available, including maintenance and 

growth. A good source of protein and rich in high-quality 

protein is food that comes from animal or animal protein. 

The quality of animal protein is higher than the quality of 

vegetable protein (29). However, in this study, the sample 

protein consumption was not differentiated between 

vegetable and animal protein.  
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Moral development is related to brain development. 

Brain development reaches its peak a few months before 

birth. At birth, brain development only reaches 27% of 

the adult brain size and will continue to develop until the 

age of 2 years reaches 80% (27). Energy intake, protein, 

and several other micronutrients such as iron, zinc, 

copper, iodine, selenium, vitamin A, choline, and folate 

have a greater effect on children's brain development 

(30,31). In this study, energy intake had a significant 

effect on children's motor development, while protein 

intake and growth with indicators of height/age had no 

effect. 

 

Children aged 24-59 months with a deficit energy intake 

of <90% RDA risk 7.6 times to suspect motor 

development compared to samples with an energy intake 

of ≥90%. These results indicate that energy intake has an 

important role in children's motor development. This is 

different from research (32) that energy and protein 

intake are related to development (33). Nutritional 

deficiencies in childhood can affect the function of the 

central nervous system (CNS) and the development of the 

neurotransmitter system (26,34). 

 

Conclusions 

 

There was a significant relationship between energy 

intake and protein to the incidence of stunting in children 

under five in Kaway XVI District, West Aceh Regency. 

There was an influence of energy intake, but it did not 

affect the intake of protein on the motor development of 

toddlers. Energy intake affects the motor development of 

children but does not affect protein intake. The 

government is expected to design appropriate policies to 

improve the nutritional status and quality of children. 
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