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Picky Eating among Indonesian Preschoolers: Associations with Feeding Practices, Caregiver Type, Health and Nutritional Status


Abstract (Max 200 words including five keywords, Arial Narrow, 9pt)
Picky eating is a common concern in early childhood and is believed to be influenced by family feeding behavior and health-related factors. This study aimed to examine the relationship between picky eating, feeding practices, caregiver type, nutritional status, and medical conditions in Indonesian preschool children. A cross-sectional online survey was conducted among parents of children aged 3-6 years across 38 provinces in Indonesia. A total of 325 complete responses were analyzed. Picky eating was identified using a standardized child eating behavior questionnaire. Feeding practices, caregiver type, constipation, and infection history were reported by parents. Nutritional status was assessed from parent-reported height and weight, followed by calculation of body mass index for age z-score. Statistical analysis was carried out to compare children with and without picky eating. The prevalence of picky eating was 14.8 percent. There were no meaningful differences in nutritional status, feeding practices, caregiver type, constipation, or infection history between the two groups. No variable showed a significant association in multivariate analysis. In conclusion, picky eating occurred among Indonesian preschool children, but it was not associated with feeding behavior, caregiver type, nutritional status, or recent illness. 
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Introduction (Cambria, 10pt, 1.15 space)
In Indonesia, malnutrition among preschool children has not shown significant improvement. Among children aged 0-5 years, the prevalence of wasting and severe wasting was 10.2% in 2018, only slightly decreasing to 8.5% in 2023. On the other hand, the nutritional status of overweight and obesity remains a problem, with a prevalence of 4.2% in 2023.(Kementerian Kesehatan RI, 2018, 2023). One of the causes of nutritional imbalance problems is an unbalanced diet, including disturbances in children's eating patterns, one of which is picky eating. (Hardianti et al., 2018; Yaqob Qazaryan & Kazim Karim, 2019). Picky eating, also referred to as fussy, faddy, or choosy eating, represents one type of feeding difficulty. A child who is picky eater can be selective about many things, including variety, brand, textures, smell or presentation (McCormick & Markowitz, 2013). Picky eaters usually have a limited dietary variety and consume less carbohydrate, protein, fruits, vegetable and fish,  but more in unhealthy food such as, snacks, fast food, and also food that contains high trans-fat (Aziseh & Hakiki, 2024; Kutbi, 2021; Mok et al., 2022).
The prevalence of picky eating in various countries around the world varies, including Portugal (25.1%), Taiwan (54%), China (59.3%), and Saudi Arabia (89.8%) (Chao, 2018; Kutbi et al., 2019; Machado et al., 2016; Sun et al., 2020). Meanwhile, the prevalence of picky eating in Indonesia is in Sidoarjo City (51.6%), Semarang (52.4%), and Surabaya (53.6%)(Hakiki & Muniroh, 2025; Hardianti et al., 2018; Pangastutik et al., 2024).
The possible causes of picky eating are multifactorial, including among them, including demographics, parental characteristics, early feeding practices and psychosocial factors (Taylor & Emmett, 2019).  Without proper management, picky eating can lead to more serious health consequences. Low nutritional status in children with picky eating has the potential to cause infectious diseases (Chao, 2018; Megaratri & Novera, 2021). Meanwhile, research has also proven the relationship between picky eating and stool hardness or constipation (Taylor et al., 2016). In this study, we will examine the overview of picky eating and its various determinants, as well as its impact on nutritional status and health, such as infectious diseases and constipation.
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Method (Cambria, 10pt, 1.15 space)
This study employed an analytical quantitative design with a cross-sectional approach. Data were collected through an online survey distributed to parent of preschool-aged children (3-6 years) residing in Indonesia. The survey was conducted using google form (in June, 2023). A total of 341  responses were received, and after data screening and completeness checking, 325 respondents met the inclusion criteria and were included in the final analysis. The sampling method used non-probability consecutive sampling.
Data were obtained using a structured questionnaire consisting of five sections: child characteristics, caregiver information, picky eating behaviors, feeding pratices, health history, and anthropometric data. Primary caregiver type was obtained through parent self-reported, indicating the person responsible for the child’s daily at home. Caregivers were categorized into three groups: parent, other family members (grandparents, aunts, or older siblings), and non family care (babysitter, playgroup). For antropometric data were obtained from the most recent self-reported measurement of body weight and height provided by parent. BMI-for-age-zcore (BAZ) were calculated using WHO Anthro and AnthroPlus software. 
Picky eating behavior was assesse using the Child Eating Behavior Questionnaire (CEBQ). The instrument consisted of items representing two major behavioral: food avoidance (satiety responsiveness, slowness in eating, and food fussiness), and food approach (food responsiveness and enjoyment of food). All items were answered using a 5-point Likert scale (1=never to 5=always).(Svensson et al., 2011) The CEBQ used in this study was an Indonesian-adapted version, translated using forward-backward procedures and previously tested for reliability in Indonesian preschool children. Cronbach’s alpha values is 0.81, indicating good reliability.(Herawati, 2016; Herawati et al., 2022) The picky eating was standardized (z-score) and used classify children as picky eaters when their score was ≥ +1 SD above the sample mean, indicating moderate to severe picky eating, this threshold has been widely applied in previous studies using the CEBQ framework.(Cardona Cano et al., 2015; Taylor et al., 2015)
Feeding pratices were assessed using the Comprehensive Feeding Practices Questionnaire (CFPQ) adapted from Haszard et al.(Haszard, Jillian J., William, S., Dawson, A.M., Skidmore, P.M., Taylor, 2013) The Indonesian version used in this study consisted of 31 items covering five domains: healthy eating guidance, monitoring, restriction, parent pressure, and child control. Each item was scored on a 5-poin Likert scale (1=never/strongly disagree to 5=always/strongly agree). Across all five subscales, Cronbach’s alpha values from 0.66 to 0.93, indicating acceptable to excellent reliability.(Yutanti, 2016)
Health conditions included constipation and recent infectious illness. Constipation was assessed using parent-reported indicators such as stool frequency <3 times per week, hard or lumpy stools absed on the Bristol Stool Scale (types 1-3), straining during defacation, painful defacation, stool withholding behavior, passage of excessively large stools, fecal soiling, and abdominal discompfort or a sensation of incomplete evacuation. Children who met two or more citeria were classified as having konstipastion, onsistent with the pediatric constipation indicators aligned with the Rome III/Rome IV functional constipation criteria. For infectious illness was obtained through parent-reported history of common childhood infections, including fever, cough, flu, sore throat, diarrhea, or other respiratory or gastrointestinal infections within the past 3 months. Responses were categorized as “yes” (at least one infection episode) or “no” (no infection).
Data were processed using SPSS. Descriptive statistics were calculated to describe sample characteristics. Mann-Whitney, Chi-square, and Fisher’s exact tests were used in the bivariate analysis. Variables with p < 0.25 then entered into logistic regression to obtain adjusted odds ratios. A p-value <0.05 was considered significant. Ethical approval was obtained from the Research Ethics Committee of Universitas Alma Ata (KE/AA/VII/1011190/EC/2023). Parents received study information and provided electronic informed consent before completing the questionnaire.

Results (Cambria, 10pt, 1.15 space)
A total 416  responses were received during the one-month online data collection period. After data cleaning for completeness and eligibility, 325 preschool children were included in the final analysis. Indonesia has 38 provinces, and within one month of data collection, responses were obtained from 28 provinces, representing the western (10 provinces), central (11 provinces), and eastern regions (7 provinces). 

Table 1. Characteristics of Respondents
	Characteristics
	All (N=325)
	Indonesia Regions
	p-value

	
	
	
	East (n=40)
	West (n=178)
	Central (n=109)
	

	 
	Mean
	SD
	Mean
	SD
	Mean
	SD
	Mean
	SD
	 

	Child age (years old)
	4.6
	1.0
	4.6
	1.1
	4.7
	1.1
	4.4
	0.9
	0.03a

	Child gender (%)
	
	
	
	
	
	
	
	
	

	Female
	44.8
	
	4.9
	
	27.4
	
	22.2
	
	0.00b

	Male
	37.5
	
	7.1
	
	27.1
	
	11.4
	
	

	Weight (kg)
	17.9
	4.6
	20.0
	5.4
	17.1
	4.6
	18.4
	4.2
	0.00 a

	Height (cm)
	98.6
	18.2
	101.3
	15.4
	101.8
	15.6
	92.3
	21.3
	0.00 a

	BMI-for-Age Z-score (BAZ)
	2.21
	5.4
	3.2
	5.1
	0.5
	3.2
	4.6
	6.9
	0.00 a

	Mother age
	33.3
	6.2
	31.6
	3.7
	33.1
	7.4
	34.2
	4.4
	0.00 a

	Father age
	35.8
	4.9
	34.2
	3.8
	35.7
	5.2
	36.6
	4.5
	0.02 a

	Picky eating (%)
	
	
	
	
	
	
	
	
	

	No
	85.2
	
	79.5
	
	84.7
	
	88.1
	
	0.41 b

	Yes
	14.8
	
	20.5
	
	15.3
	
	11.9
	
	

	Primary caregiver at home (%)
	
	
	
	
	
	
	
	
	

	Parent
	75.4
	
	100.0
	
	70.6
	
	74.3
	
	0.00 b

	Other family member
	12.0
	
	0.0
	
	14.1
	
	12.8
	
	

	Non family care
	12.6
	
	0.0
	
	15.3
	
	12.8
	
	

	Maternal education level (%)
	
	
	
	
	
	
	
	
	

	Junior high
	6.2
	
	5.1
	
	6.2
	
	6.4
	
	0.00 b

	Senior high
	35.1
	
	64.1
	
	22.6
	
	45.0
	
	

	College
	58.8
	
	30.8
	
	30.8
	
	48.6
	
	

	Paternal education level (%)
	
	
	
	
	
	
	
	
	

	Junior high
	5.5
	
	5.1
	
	6.8
	
	3.7
	
	0.35 b

	Senior high
	36.9
	
	48.7
	
	33.3
	
	38.5
	
	

	College
	57.5
	
	46.2
	
	59.9
	
	57.8
	
	

	Maternal occupation (%)
	
	
	
	
	
	
	
	
	

	Unemployed
	50.5
	
	51.3
	
	45.2
	
	58.7
	
	0.25 b

	Laborer/Farmer
	12.6
	
	7.7
	
	15.8
	
	9.2
	
	

	Private employee
	11.4
	
	12.8
	
	11.9
	
	10.1
	
	

	Civil servant
	14.5
	
	10.3
	
	17.5
	
	11.0
	
	

	Entrepreneur
	11.1
	
	17.9
	
	9.6
	
	11.0
	
	

	Paternal occupation (%)
	
	
	
	
	
	
	
	
	

	Unemployed
	0
	
	0
	
	0
	
	0
	
	0.10 b

	Laborer/Farmer
	19.7
	
	20.5
	
	21.5
	
	16.5
	
	

	Private employee
	34.2
	
	35.9
	
	36.7
	
	29.4
	
	

	Civil servant
	22.2
	
	28.2
	
	15.8
	
	30.3
	
	

	Entrepreneur
	24
	
	15.4
	
	26.0
	
	23.9
	
	

	Montly incomes (%)
	
	
	
	
	
	
	
	
	

	< 2 million rupiah
	15.7
	
	12.8
	
	17.5
	
	13.8
	
	0.00 b

	2 - 5 million rupiah
	52.6
	
	79.5
	
	48.6
	
	49.5
	
	

	> 5 million rupiah
	31.6
	 
	7.7
	 
	33.9
	 
	36.7
	 
	 


Values are presented as mean ± SD for continuous variables and % for categorical variables.
p-values < 0.05 are considered statistically significant.
a) p-values were obtained using Kruskal–Wallis test (for non-normally distributed continuous variables).
b) Chi-square test/Fisher-exact test (for categorical variables).

Among 325 children, the mean age was 4.6±1.0 years, with significant difference between regions. Weight, height, BMI-for-age, and parental age also varied significantly. Most children were cared by their parents, and over half of parent completed college education, maternal education and caregiver type differed significantly across regions. Household income showed significant variation, with most families earning 2-5 million rupiah monthly. The prevalence pf picky eating was 14.8% and did not differ across regions (Table 1).

Table 2. The association of Picky Eating, Feeding Practices, Caregiver Type, Health and Nutritional Status
	Variables
	All (N=325)
	Picky Eating
	p-value

	
	
	
	No (n=277)
	Yes (n=48)
	

	 
	Mean
	SD
	Mean
	SD
	Mean
	SD
	 

	Weight (kg)
	17.9
	4.6
	18.0
	4.7
	17.1
	4.3
	0.13

	Height (cm)
	98.6
	18.2
	98.9
	18.4
	97
	17.1
	0.21

	BMI-for-Age Z-score (BAZ)
	2.2
	5.4
	2.2
	5.3
	2.3
	5.9
	0.75

	Feeding practices (score)
	
	
	
	
	
	
	

	Parent pressure
	3.4
	0.6
	3.3
	0.6
	3.4
	0.6
	0.35

	Restriction
	2.8
	0.7
	2.8
	0.7
	2.7
	0.8
	0.15

	Child control
	3.1
	0.7
	3.1
	0.7
	3.2
	0.9
	0.75

	Healthy eating guidance
	1.8
	0.5
	1.7
	0.5
	1.8
	0.5
	0.15

	Monitoring
	2.5
	1.0
	2.5
	1.0
	2.4
	0.9
	0.72

	Caregiver type (%)
	
	
	
	
	
	
	

	Parent
	75.4
	
	76.2
	
	70.8
	
	0.63

	Other family member
	12.0
	
	11.9
	
	12.5
	
	

	Non family care
	12.6
	
	11.9
	
	16.7
	
	

	Medical ilness
	
	
	
	
	
	
	

	Constipation (%)
	
	
	
	
	
	
	

	No
	38.5
	
	39
	
	35.4
	
	0.64

	Yes
	61.5
	
	61
	
	64.6
	
	

	Acute infection ilness (%)
	
	
	
	
	
	
	

	> 2 episodes
	6.5
	
	7.2
	
	2.1
	
	0.46

	1-2 episodes
	36.3
	
	35.7
	
	39.6
	
	

	no episode
	57.2
	 
	57.0
	 
	58.3
	 
	 


Values are presented as mean ± SD for continuous variables and % for categorical variables.
p-values < 0.05 are considered statistically significant.
a) p-values were obtained using Mann-whitney test (for non-normally distributed continuous variables).
b) Chi-square test (for categorical variables).

In bivariate analysis (Table 2), there were no statistically significant differences with anthropometric indicators between picky and non-picky eaters. Children with picky eating had slightly  lower mean weight (17.1±4.3 and 18.0±4.7), and shorter height (97.0±17.1 and 98.9±18.4), although these differences were not significant (p>0.05).
Feeding practices scores also did not differ significantly between groups. Restriction, child control, parental pressure, healthy eating guidance and monitoring were comparable between picky and non-picky eaters (p>0.05).
Caregiver type did not show a significant association with picky eating (p=0.63). Similarly, medical condition such as constipation and acute infection showed no significant difference between groups.

Table 3. Multivariate Analysis
	Variables
	AOR
	95%CI
	p-value

	Weight (kg)
	0.97
	0.90-1.05
	0.50

	Height (kg)
	1.00
	0.98-1.02
	0.82

	Restriction (score)
	0.83
	0.51-1.34
	0.44

	Healthy eating guidance (score)
	1.78
	0.91-3.48
	0.09


p-values < 0.05 are considered statistically significant.
Logistic regression test

Multivariate analysis (Table 3) showed that weight, height, restriction, and healthy eating guidance were not independently associated with picky eating (all p>0.05), although healthy eating guidance showed a non-significant increasing trend.




Discussion (Cambria, 10pt, 1.15 space)
The Discussion should argumentatively and adequately define the research results with any relevant theory and prior findings. The findings and their implications should be discussed in the broadest context possible. Future research directions may also be highlighted. The discussion should explore the significance of the results of the work, not repeat them. Make the discussion correspond to the results, but do not reiterate the results.
The following components should be discussed: How do your results relate to the original question or objectives outlined in the Introduction section (what)? Do you provide a scientific interpretation for each of your results or findings presented (why)? Are your results consistent with what other investigators have reported (what else)? Or are there any differences?

Conclusion (Cambria, 10pt, 1.15 space)
Conclusions should answer the objectives of the research. Tells how your work advances the field from the present state of knowledge. Without clear Conclusions, reviewers and readers will find it difficult to judge whether the work merits publication in the journal. Do not repeat the Abstract or just list experimental results. Provide a clear scientific justification for your work and indicate possible applications and extensions. You should also suggest future experiments and/or highlight those underway. Write the Conclusion in the form of narration. Be logical and effective. The Conclusion should consist of 3-5 sentences in the simple present tense. Do not state the data in this section.
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