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Abstract 

This study examines the effect of nutritional status on the gross and fine motor skills development in early 

childhood. The data were selected randomly using simple random sampling at the Posyandu in East Praya 

sub-district, Central Lombok, West Nusa Tenggara, Indonesia. The samples were collected 127 children aged 24 

to 36 months and their parents as respondents. The regression results showed that nutritional status had positive 

and significant effect on gross and fine motor skills development of children (adjusted R2 41.8%). The 

relationship nutritional status with gross and fine motor skills has the correlation value, 0.650 and moderate 

relationship level. Increasing the nutritional status greatly helps develop gross and fine motor skills development 

in children during their golden age. 
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1. Introduction 

The early childhood development process is unique because children's growth and development coincides with 

the golden age. The golden age is the most appropriate time to provide strong provisions for children, such as the 

developing physical basics, language, social-emotional abilities, self-concept, moral arts, and religious values. 

Efforts to develop all potential early childhood must begin as early as possible, so that children's growth and 

development optimally achieved. Although children can acquire elementary motor skills through maturation 

processes, mature forms of skills can only be achieved in developmental friendly environment that provides 

encouragement, opportunities for specific practice of skills, as well as challenging natural environment, which 

inspires and aims at integrating skills into different contexts (Sajedi et al., 2016). 

Factors that can influence child growth include genetic potential, psychosocial stimuli, nutrition, and a safe and 

clean physical environment (Black et al., 2017). Factors that influence development psychomotor are (1) Genetic 

nature (2) Mother prenatal condition, Undernutrition is significant health issue among women of reproductive 

age (Dalky, Qandil, & Alqwasmi, 2018) (3) Environmental conditions (4) Health and Nutrition (5) Intelligence 

quotient (6) The presence of stimulation, encouragement and opportunity (7) Parenting (Democratic, permissive, 

authoritarian) (8) Physical Disability. Nutritional deficits during this period may cause long-term impairment in 

child growth and intellectual performance (Prado & Dewey, 1992). Moreover, factors that can affect child 

growth include heredity, environment, culture, economy, education, social, climate/weather, and nutrition. Poor 

stimulation levels in the home, chronic under-nutrition (stunting), iron and iodine deficiencies are key risk 

factors (Grantham-mcgregor et al., 2013). Psychosocial stimulation and nutritional status had a positive and 

significant effect on cognitive preschool child development (Warsito et al., 2012).  

The main principles of motor development are maturing, sequence, motivation, experience, and practice. The 

results of Tsapakidou et al., (2014) research showed that suitable, good formed movement programs can develop 

children’s fundamental movement skills. Physical development in children was characterized by the 

development of gross and fine motor skills. Children can reach the optimal development stage of gross and fine 

motor skills if they get the right stimulation. The fundamental movement skills influence the confidence and 

skills needed for active lifestyles later in life. The child development constructs are complex, encompassing 

cognitive, motor skills and social-emotional domains (Walker et al., 2007). Study on the motor development may 

provide information regarding the role of nutritional in motor development. The contribution of these factor on 

motor development may also be assessed from such study. Therefore, the purpose of this study was to investigate 
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the effect of nutritional status on gross and fine motor skills development in early childhood. 

2. Literature Review 

2.1 Gross and Fine Motor Skills Development 

Ability is usually thought to be relatively characteristics or trait. These traits are usually thought of as being 

either genetically determined or developed through the relatively automatics process in growth and maturation, 

and they are not easily modifiable by practice or experience, of course, can easily modify by practice or 

experience Thus, abilities are underlying capabilities that support certain skill (Emmett et al., 2018). Learning 

motor skills prioritizes the muscle movements, veins, and joints in the body, but help is needed through sensory 

devices and cognitive processing that involves knowledge and understanding. Because of this complexity, 

learning motor skills in a psychologist is called perceptual-motor skill or psychomotor skill. Whereas, fine motor 

skill refers to the movement mainly relying on small muscle and small muscle groups in body parts like hand and 

fingers, and the ability that can complete a specific task by cooperating with various psychological activities 

such as sensory perception and attention (Wei, 2017). 

The theory of General Motor Ability (GMA) capability was inferred from the performance of movement skills or 

tasks (locomotor, object control, and body management skills), and strengthened by movement skill foundations 

(such as flexibility, balance, reaction time, strength, muscle power, etc.) (Hands et al., 2018). This model reminds 

us that we must consider individual factors, environmental factors, and task factors understand motor 

development. The progressive acquisition of skills concerns both mental and motor activities are defined as 

psychomotor development (José et al., 2015). Infant psychomotor development seeks to provide children with 

several necessary skills to ensure good school performance (Fisher et al., 2005). 

2.2 Nutritional Status 

Nutrition is substances in food that the body needs to function properly (Dunaway & Richardson, 2004). 

Adequate nutrition is essential for growth, health, and development of children (Bartolo, 2014). The three basic 

sources the body uses to provide calories are carbohydrates, proteins and fats and also vitamins and minerals. 

Benefits from good nutrition including Improved Growth, Better Breathing, Preventing Illness, Improved Motor 

Function and Better Quality of Life (Families of SMA, 2011). Poor nutrition (substandard diet quantity and 

quality resulting in under or overnutrition) and the lack of early learning opportunities contribute to the loss of 

developmental potential and life-long health and economic disparities among millions of children aged <5 years 

(Hurley et al., 2016). 

Nutritional status is a measurement of a person’s body condition that can be seen from the food consumption and 

the use of nutrients in the body (Putu et al., 2018). while according to Notes, (2007) Nutritional status is the 

physiological state of an individual, which results from the relationship between nutrient intake and requirements 

and from the body’s ability to digest, absorb and use these nutrients. The term malnutrition indicates a bad 

nutritional status. Malnutrition refers to all deviations from adequate nutrition, including undernutrition, 

overnutrition and specific deficiencies (excesses) of essential nutrients such as vitamins and minerals. 

Malnutrition arises either from deficiencies or excesses of specific nutrients or from undiversified diets (wrong 

kinds or proportions of foods). Malnutrition may arise from imbalance, excesses or deficiency of specific 

nutrients, for example, iodine, vitamin C, iron and vitamin A. 

Child growth is internationally recognized as an important indicator of nutritional status and health in 

populations(WHO, 2010). These indicators are used to measure nutritional imbalance resulting in undernutrition 

(assessed from underweight, wasting and stunting) and overweight. Assessment of nutritional status is used to 

determine the state of the nutritional status of children. Nutritional status based on anthropometric standards 

issued by the Indonesian health ministry. The anthropometric standard refers to the standard World Health 

Organization (WHO). 

Based on the description above, it can be concluded that Nutritional status is the body State due to the food 

consumption or a successful measure in the fulfillment of nutrition; the balance between the amount intake 

nutrients and the amount needed (required) by the body for a biological variety functions such as physical 

growth, development, activity or productivity, health care and others. Nutritional status was divided into two, 

namely: normal nutritional status and malnutrition. Nutritional status based on body mass index indicators 

includes Obesity, Fat, Normal, Thin and Very Thin. 

3. Framework 

Motor functioning is a common domain within measures that assess general developmental functioning (Matheis 

& Estabillo, 2018). According to Bakhtiar, (2014) Fundamental motor skills are the basic pattern of movements 
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to support more complex movement in sports and daily activities. Moreover, experiencing many gross motor 

skill practices would allow the maturation and development in children’s movement system biologically, 

including large and small muscles, nervous and circulation system. There are three processes involved in 

learning psychomotor skills, namely, basic learning stage, concentration, and specialization. Furthermore, an 

individual's ability to perform a movement task can be differentiated by the age difference, purpose and 

motivation, movement experience, ability, coordination, and training frequency (Aziz, 2017). 

 

Figure 1. Research Framework 

Call Levinson and Jonsson suggest nutritional status affects the gross motor children development. 

Contemporary GMA models based on Newell's Theory of Constraints (1986) show nutrition is the supporting 

factors in basic movements such as gross motoric. Remember that factors influencing a child’s movement skills 

according to Lincolnshire Community Health Services NHS Trust, include the child’s general development, level 

of experience and practice, vision and hearing, understanding, attention and listening skills, any genetic or 

medical issues or conditions. Toddlers, nutritional status is a condition the appearance, physical health produced 

from the consuming food process and body absorption food nutrients. A child with good nutritional status will 

have a healthy and strong body to be able to carry out activities that support good gross motor development. 

Conversely, undernutrition will easily get sick and will have a weak body so they cannot do their activities well. 

This study framework based on the theory shown in Figure 1. 

Gross motor development is the most important factors in individual development as a whole. The physical skills 

need by children for activities and sports can be learned and trained in the early development stages. Through 

motor development, children can entertain themselves by gaining pleasure. Like being able to play doll skills, 

throwing and catching balls or playing games, children can move from helpless conditions in the first months of 

life, children can move from one place to another and can do it for themselves. This condition can support 

children's confidence and can adapt themselves to the environment.  

4. Methods 

The data were selected randomly using simple random sampling at the Posyandu in East Praya sub-district, 

Central Lombok, West Nusa Tenggara, Indonesia. Posyandu is a Community Resource Health Effort carried out 

by, from and with the community, to empower and provide facilities to the community to obtain health services 

for mothers, infants, and toddlers. The data for this study were collected in August and September 2017. The 

sample was collected 127 children and their parents as the respondents. The research subjects were children aged 

24 to 36 months and the following inclusion criteria: (1) children aged 24 to 36 months still had mothers, (2) 

lived with their mother, (3), not twins, (4) not congenital defects, and (5) lived in the sub-district of East Praya. 

Child nutritional status data were assessed anthropometrically for body weight and height z-score is then 

categorized according to anthropometry books. Gross and fine motoric development consist of 40 test items. The 

development test consists of gross and fine motor skills. The criteria for gross and fine motor development are 

very slow if the index score is less than 70, slow if the index score is 70-84, normal if the index score is 85-114 

and fast if the index score is more than 114.  

4.1 Nutritional Status Assessment 

Assessment of nutritional status can be used to determine the state of children's nutritional status. In this study, 

which was used to determine nutritional status is an anthropometric assessment of nutritional status which is the 

basis of the assessment of nutritional status. The anthropometric index is the ratio of measurement to one or 

more measurements that are related to age. Some anthropometric indices are body weight for age, height to age, 

body weight to height, upper-arm circumference for age, Body Mass Index (BMI), thick fat under the skin for 

age, waist and hip circumference.  

Children development 
Factors of children's 

development affect 

Gross and fine motor 

skills development 
Nutrition 



ass.ccsenet.org Asian Social Science Vol. 15, No. 5 2019 

78 

 

The Body Mass Index (BMI) is also an indicator of nutritional status often used due to the ease of its application, 

the existence of reference patterns that allow comparisons between populations, it not being invasive and also 

not an expensive process (Helena et al., 2015). The formula for determining the BMI value is Formula BMI = 

body weight (BW) / HEIGHT2 (m2). Assessment of nutritional status based on body weight to age indicators, the 

results of anthropometric measurements are converted into standard deviation z-score (z-score) using program 

entries nutrition.  

4.2 Gross and Fine Motor Skills Assessment 

Gross motor skills are scores obtained from measurements in the form of questionnaires obtained using a test of 

action with three choices of answers that are less given a score of 1, simply given a score of 2 and best scores 3. 

This score describes motor skills as a rude child who includes endurance, speed, flexibility, agility, balance, and 

strength. The measurement of gross motor skills as outlined in the questionnaire is based on the Standard of 

Early Childhood Education.  

4.3 Data Analysis 

Data analysis in this study is a descriptive analysis, correlation test, and simple regression analysis. Descriptive 

analysis to calculate the number and percentage of categories, minimum values, maximum values, average 

values, and standard deviations of each research variable. Pearson correlation test to analyze the relationship 

between the variables of the study. Then the simple regression analysis was used to analyze the influence of the 

nutritional status on gross and fine motor skills development. 

5. Results 

The largest percentage 87.40%, mean 94.37 and Standard Deviation 8.85 (Table 1) of children were in the 

Normal Gross and Fine Motor Development category. The nutritional status of children showed that 96.06% 

Normal Weight of children, mean 0.36 and Standard Deviation of 1.03.  

Table 1. Descriptive Statistics 

 N Minimum Maximum Mean Std. Deviation 

Nutritional Status 127 30 44 38.22 2.98 

Gross and Fine Motor Skills 127 68 115 94.37 8.85 

 

Categories gross and fine motor development, namely fast, normal, slow, and very slow. Normal categories 

showed the largest percentage (87.40%) and the fast categories (0.79%). Nutritional status has four categories 

and normal weight categories showed the largest percentage (96.06%) and severe underweight categories (0%). 

Categories and distribution of the respondents and children at Table 2. 

Table 2. The Respondents Categories and Distribution (N = 127) 

Variable Categories N % 

Gross and Fine Motor Development   

Fast (<114 1 0.79% 

Normal (85-114) 111 87.40% 

Slow (70-84) 13 10.24% 

Very Slow (>70) 2 1.57% 

Nutritional Status   

Over Weight (> 2 SD) 1 0.79% 

Normal Weight (-2 SD To 2 SD) 122 96.06% 

Under Weight (-3 SD To < -2 SD) 4 3.15% 

Severe Under Weight (< -3 SD) 0 0.00% 

 

Based on the statistical test result found that nutritional status with gross and fine motor skills has the correlation 

value, 0.650; 42.3% (Table 3) and relationship level is moderate. 

Table 3. The Correlation between Variables, Determinant Coefficient and Relationship Level 

Correlation R2 Determinant Coefficient Relationship Level 

Correlation Nutritional Status With Gross And Fine Motor Skills 0.650 42.3% Moderate 

**. ρ<0.001 
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The results of stepwise regression tests showed that nutritional status (ρ<0.001) had a positive and significant 

effect on gross and fine motor skills children development (adjusted R2, 0.418, ρ<0.001) table 4. This result 

indicated that 41.8% of a child’s gross and fine motor skills can be explained by nutritional status variables. Thus, 

the increasingly good nutritional status will further improve gross and fine motor skills children development. 

Table 4. Regression Analysis 

The Dependent Variable: Gross and Fine Motor Skills 

Model 
Unstandardized Coefficients Standardized Coefficients 

t Sig. 
B Std. Error Beta 

Nutritional Status 5.591 0.585 0.650 9.558 0.000 

Adjusted R2, 0.418 (ρ < 0.001)  

 

6. Discussion 

The results of this study indicate the significant effect nutritional status on gross and fine motor skills in early 

childhood. Moreover, there was positive relationship between nutritional status on gross and fine motor skills in 

early childhood. This means good nutritional status will further improve gross and fine motor skills in children. 

Physical activity is important for numerous aspects of children’s health and development (Janssen & Leblanc, 

2010). Physical activity in the early childhood years promotes the gross motor development and fundamental 

movement skills, which are the building blocks for the confidence and skills needed for active lifestyles later in 

life (Fisher et al., 2005). Furthermore, children who have high energy supplementary foods, combined with 

micronutrients run faster and more active. 

Similar observations have been reported by other research workers in children showed relationship between 

nutritional status with gross motor skills such as research by Ati et al., (2013) in their study found that there was 

significant relationship between nutritional status and gross motoric children development. In addition, 

Grantham-McGregor et al., (1999) their research concluded motoric is closely related to nutritional status, in 

body length to age terms and body weight according to age. The same was obtained from the study Putri et al., 

(2015) there was significant relationship between the relationship between nutritional status and gross motor 

development in children aged 1-3 years. Indriyani & Permatasari, (2014) also found a relationship between 

nutritional status and the development of children aged 1-5 years. 

The significant association between anthropometric status and psychomotor functioning and also anthropometric 

status (Abubakar et al., 2008). Both acute and chronic malnutrition measures significantly affect the baseline 

developmental status as well as the rate of improvement in cognitive determinant and psychomotor development 

scores (Park et al., 2011). Children with obesity displayed lower gross motor skill levels compared with peers of 

healthy weight and the largest differences were seen in locomotor and balance skills (Roberts et al., 2012).  

There was significant and positive relationship between iron intake and both total and non-verbal IQ (Arija et al., 

2006).  The development of children may be influenced by their nutritional status, and obesity may pose risks 

in gross motor performance terms (Onofre et al., 2017). Children who are overweight or obese may have 

perceptual-motor coordination issues that influence not an only gross motor, but fine motor skills as well (Hondt 

et al., 2008). Children with obesity displayed lower gross motor skill levels compared with peers of healthy 

weight. Larger differences were seen in locomotor and balance skills (Roberts et al., 2012). Motor skills are 

adversely associated with childhood obesity only for skills most directly related to body weight (Castetbon & 

Andreyeva, 2012). 

Childhood obesity and gross motor skill development area, both intrinsic result (child) and extrinsic 

(environmental) factors namely family income. Nutritional status is closely associated with family income. 

Several studies have shown a link between nutrition and family income (environmental), including research by 

(Lyatuu et al., 2016) Micronutrient deficiency in Tanzania is a significant public health problem, with vitamin A 

and nutritional deficiency in children due to a family income still below the national average that affects 34% of 

children aged 6 to 59 months since 2007. Similarly, conducted by (Barnhill, 2013) that the relationship between 

the nutritional level of children with the level of family income. (Safron et al., 2011), their study also found a 

significant relationship between family income, nutritional status, physical and environmental characteristics. 

Ghosh et al., (2013) found that nutritional status and socio-economic status of surveyed boys appear to be 

significant predictors for their fine and gross motor development. Additionally, Santal children with lower 
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socioeconomic status and poor nutritional status have lower motor proficiency compared with Santal children 

with comparatively higher socioeconomic status and nutritional status (Dutta et al., 2010). 

Based on the results and opinions, these studies were concluded nutritional status significantly associated with 

gross and fine motor skills children development. Achieving good nutritional status must be supported by food 

consumption contain enough nutrients and safe for consumption. Children with good and healthy nutritional 

status are more likely to have better motor skills and have a higher life expectancy and productive time. It is 

reasonable the food and nutrition objectives policy in Indonesia, improve the population nutritional quality, 

especially nutrition vulnerable groups such as children under three years old (toddlers). Therefore, attention 

meeting the nutritional and health adequacy increasingly important. 

7. Conclusions 

The present findings confirm previous research on the influence nutritional status has a significant effect on 

gross and fine motor skills in children. Attention to gross and fine motor skills children development must be 

considered carefully. These factors must be considered carefully so that children's development related to gross 

and fine motor skills can be achieved optimally. Motor skills are a significant component of adaptive behaviors 

because the coordination of both fine and gross motor skills is necessary for the development of various self-care 

and community living skills (Matheis & Estabillo, 2018). 

Toddlers, nutritional status are a condition shown by the appearance of physical health produced from the 

process of consuming food, absorption and food nutrient use by the body. A child with good nutritional status 

will have a healthy and strong body to be able to carry out activities that support good gross and fine motor skills 

development. Conversely, children who are undernutrition will easily get sick and will have a weak body so they 

cannot do their activities well. 

8. Limitations 

Efforts to improve gross and fine motor skills can be done by providing regular and continuous training 

according to the child's age stage. If improved nutrient intake can be considered the gross and fine motor skills 

will certainly increase, so that the healthy generation, intelligent and qualified generation can be achieved. 

Government and community attention given to the family directly will have a positive impact on family life, 

especially on nutritional status.  

Certainly, the improvement of living standards and family health status can be done by the government 

establishes a policy the societal interests, especially families with low economic status. Schools should provide 

facilities that can develop children's abrasive motor skills. School and government should provide 

nutrition-related assistance, such as regular nutrition for children on a regular basis.  

Governments as policymakers play an important role in improving human resources quality. Further research on 

motor development can be associated with other factors such as children's cognitive development, 

socioeconomic status and home environment (parenting). 
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