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Introduction: Atomic Habits Parenting focuses on small, consistent actions by caregivers to detect
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method differs from others as the consistent daily practice of small habits leads to a 37-fold
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Issue: 2 improvement over one year.

DOI: 10.56338/iphp.v5i2.6405 Methods: A cross-sectional study was conducted in Jeneponto, Barru, and Sinjai Districts of South
Sulawesi, Indonesia, involving 900 children aged 0-59 months. Data were collected from February

KEYWORDS to August 2024. Validity and reliability were assessed using Cronbach's alpha, sensitivity, and
specificity with ROC analysis, and the association with stunting was measured using the Chi-Square
test.

Atomic Habits;

) Results: The instrument demonstrated high reliability with Cronbach's alpha values above 0.8 for
Parenting;

- . all parenting practices. ROC analysis showed excellent sensitivity (75.6%) and specificity (82.3%)
Stunting Prevention at a threshold score of 313.5. A significant association was found between Atomic Habits Parenting
and stunting prevention (p<0.001).

Conclusion: The Atomic Habits Parenting instrument is valid and reliable, with strong sensitivity
and specificity. It is significantly associated with the prevention of stunting in children under five,
making it a valuable tool for public health programs. Adapting this approach globally in high-
stunting regions (>20%) could support a sustainable stunting reduction roadmap.
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INTRODUCTION

Interventions to prevent malnutrition in children under five in Indonesia have been started for a long time,
only the primary outcomes were dynamic (1),(2). The Indonesian government's commitment is very strong with the
issuance of presidential regulation number 72 of 2022 concerning the Acceleration of Stunting Prevention and Control
in Indonesia (3).

The nutrition interventions to improve children under five years age of nutritional status, has had been
reported in studies (4,5), but the impact on both intervention sensitive and specific do not always to achieve the
outcome when implementing in diverse context (6-8).

There was a gap based on Indonesian experience, namely in the basic philosophy of primary outcome-
oriented intervention (stunting), which focuses on children as subjects. However, children should be seen as objects,
not subjects, with the focus directed towards caregivers and the environmental factors that influence them (9—14).
The orientation of the focus intervention on the mother or caregiver has great leverage because the mother is the main
trigger who provides services forever. Its potential is natural as part of family resources. Very suitable for the
Indonesian socio-demographic context. The orientation of the intervention on the mother or caregiver is well suited
to the atomic habits parenting (16). The Atomic Habits framework differs from other interventions, as practicing
optimal parenting habits 1% better each day for a year equates to 1.01°%=37.78, while suboptimal parenting habits
result in 0.99°°= 0.03 Daily small optimal parenting habits yield a 37-fold improvement. Caring for children's growth
and development requires good atomic habits parenting because by behavioral focus, holistic approach, and
empowerment of caregivers (8).

Behavioral Focus: Unlike traditional stunting prevention frameworks that often emphasize nutritional
interventions and healthcare services, the Atomic Habits Parenting approach centers on the daily behaviors and habits
of caregivers. This shift in focus recognizes the critical role of consistent, positive actions in shaping a child's growth
and development. Holistic Approach: This method integrates various aspects of caregiving, including hygiene,
feeding, health-seeking behavior, and emotional support. By addressing multiple dimensions of child care, it provides
a comprehensive strategy that goes beyond just addressing nutritional deficiencies. Empowerment of Caregivers: The
approach empowers caregivers by providing them with practical, actionable steps they can take daily. This
empowerment fosters a sense of agency and responsibility, which can lead to more sustained and effective stunting
prevention efforts(17).

Objectives of the study was to evaluate the validity and reliability of the atomic habits parenting instrument
to prevent stunting and measure its association with the proportion of stunting in children under five.

METHOD

The study included 900 subjects from three locations with varying stunting prevalence: Jeneponto (>30%),
Barru (<20%), and Sinjai (21-29%). Recruitment and training of enumerators, along with the preparation of
instruments, permits, and ethical clearance from the Health Polytechnic of Makassar, began in January 2024.

Study Design, this cross-sectional study was conducted from February to August 2024 in the districts of
Jeneponto, Barru, and Sinjai, South Sulawesi Province, Indonesia. Participants; The subjects in this study were
children aged 0-59 months, identified through listings in 27 villages across 9 public health areas in 3 districts. The
subjects were systematically selected using random sampling.

Variable; The Atomic Habit of Parenting refers to the repeated practice habits of mothers in parenting related
to hygiene sanitation, infant feeding, health-seeking behaviour, and caring practices, measured on a visual analogue
scale (0-30) scale point. Development process instrument begins with a study of the concept of atomic habits in the
realm of parenting. Based on the similarity of the Positive Deviance study variables, namely feeding, care, sanitation
and health seeking behavior. These four variables are reduced into several question items which are measured using
a ratio scale. These four parenting variables, as a function of the caregiver's identity, are made by making a statement
that the items are always repeated. If it is repeated, it is a characteristic of atomic habit. The second stage is to carry
out trials to ensure that the content of the question items is appropriate to the socio-cultural conditions of the study
population. This was done during enumerator training using a sub-sample of 10 people from childcare circles. Initially
the instrument contained 100 questions, and was simplified to 50 questions according to recommendations during
testing. Question items that were removed were those related to the father's role as a caregiver. In the Makassar Bugis
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culture in South Sulawesi, the identity of the father is the breadwinner while the mother is the caregiver. The father
as breadwinner is an unusual cultural value coupled with the caregiver identity, because it is considered to be
demeaning to the mother. This instrument must be modified when used in cultural contexts different from the Bugis-
Makassar culture. To achieve global generalizability, the respondent should be changed from the primary caregiving
mother to other family members responsible for child caregiving. The father can be designated as the caregiver if the
primary responsibility for child feeding is predominantly under his control. The variable exposures in this study are
atomic habits, while the predictor variables are the child's age, gender, parents' education and occupation, type of
income, and parents' income level. Potential confounders and effect modifiers in this study can be explained as
follows: the confounder is the social safety net for those who are malnourished as a consequence of nutrition
intervention policies in the research area.

Potential Confounders: Social Safety Net: In the context of this study, the social safety net is a confounder
because it is related to malnutrition and also to nutrition intervention policies. Nutrition Intervention Policies: These
policies can affect nutritional status and health outcomes, so they need to be controlled to reduce bias.

Effect Modifiers: Education Level: The impact of nutrition intervention may differ among groups with
different education levels. For example, the effect of the intervention might be stronger in groups with higher
education because they may be more able to access and utilize available resources. Age can modify the effect of
nutrition interventions. For instance, children may respond differently to the interventions compared to adults.

Data source and measurement; The data on atomic habits are sourced from interviews with caregivers,
focusing on feeding practices, hygiene practices, health-seeking behavior, and caregiving practices (See Table 01).
Each sub-variable was measured using a visual analogue scale ranging from 0 to 30 points. The interviewers, who
are nutritionists, were trained prior to the interviews. They also received daily training in anthropometric techniques
and instrument calibration. Data collection was supervised by the team supervisor. The instrument used has been
validated, with a Cronbach's alpha greater than 0.90.

Data on the subject's characteristics were collected through interviews with the respondent caregivers using
a closed questionnaire, including the parent's education level, occupation, income levels, and types of income. Data
on children's stunting were calculated using z-scores of height-for-age based on the WHO 2005 median. Stunting was
defined as <-2 Standard Deviations. The assessment of children's height used a longboard for those under 24 months
of age and a microtoice produced by the Indonesian Health Department.

Bias in this study is technical interviews, instruments, and procedures of anthropometric assessment. The
efforts to address potentials of technical interviews bias were overcome by training of enumerator related interviews
and the conceptual of visual analogue scale system. Try out and evaluated the enumerator competence before and
after trained.

Study size; The sample size of toddlers was calculated based on a stunting prevalence of 27.2%, which was
the reported prevalence for South Sulawesi in 2022, using the formula.

(1-P)
(0.05)2

Where: n = sample size required for each district Z = appropriate z-score value for the desired confidence
level (1.96 for a 95% confidence level), p = prevalence of stunting (0,272); e = margin of margin of error 0.05, then
n=(1.96)2*% 0.272 * (1 - 0.272) / 0.052; n = 304.

n=2%,,xPx

Quantitative Variable; The method used to analyse the data first ensured the normality test for data with a
continuous scale and categorical variables. The analysis of child feeding habits was based on sensitivity and
specificity analysis using the Z-score standard for Height for Age (HAZ) < -2 Standard Deviations as the gold
standard. This method strongly assumed that if a child's feeding score was below this minimum threshold, it was
categorized as suboptimal.

Statistical Method; Cronbach's Alpha was a measure used to assess the reliability or internal consistency of
a set of test items or scales. To conduct a Cronbach's Alpha analysis, researchers first prepared their dataset, ensuring
that all items or variables intended for the reliability test were included. The analysis provided a Cronbach's Alpha
value, which indicated the degree of internal consistency among the items. Generally, a value above 0.70 was
considered acceptable, suggesting that the items had a good level of reliability. To control for confounding variables,
randomization was used by randomly assigning participants to different groups to ensure that confounding variables
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were evenly distributed across the groups, reducing their impact on the results, and standardization ensured that all
participants were exposed to the same conditions. In this study, atomic habits groups were divided into two categories:
suboptimal and optimal. The suboptimal category consisted of groups whose feeding habits scores did not reach the
optimum value needed to impact stunting prevention based on sensitivity and specificity analysis, while the optimal
category included groups that achieved the optimal scores in atomic feeding habits, which could prevent stunting.

RESULTS
Characteristics

Mother’s Education: Most mothers have completed high school (33.1%) or elementary school (25.0%). Family
Head’s Education: The majority have completed elementary school (36.8%) or high school (29.2%). Mother’s
Occupation: Predominantly in informal sectors (90.6%). Family Head’s Occupation: Mostly labour (76.7%). Income
Levels: Most families earn between IDR 1,800,001 and 3,000,000 (43.1%) (See Table 1)

Table 1. Characteristics Subject

Frequency (n, %)

Characteristics Stunting Normal Total P Value
Mother education

Never go to school 4(1,5) 14(2,2) 18(2.0) 0.585
Elementary school 65(24.5) 160(25,2) 225(25.0)

Junior school 52(19,6) 146(23,0) 198(22.0)

High school 97(36.6) 201(31,7) 298(33.1)
Collage/University 47(17.7) 114(18,0) 161(17.9)

Father education

Never go to school 2(2.6) 16(2.5) 23(2.6) 0.998
Elementary school 96(36.2) 235(37.0) 331(36.8)

Junior school 54(20.4) 124(19.5) 178(19.8)

High school 77(29.1) 186(29.3) 263(29.2)
Collage/University 31(11.7) 74(11.7 105(11.7)

Mother occupation

Informal sectors 246(92.8) 569(89.6) 815(90.6%) 0.081
Labor 19(7.2) 66(10.4) 85(9.4)

Father occupation

Informal sectors 73(27.5) 137(21.6) 210(23.3) 0.034
Labor 192(72.5) 499(78.4) 690(76.7)

Kind of income

Daily 53(20.2) 101(15.9) 154(17.2) 0.299
Weekly 22(8.4) 52(8.2) 74(8.2)

Monthly 188(71.5) 481(75.9) 669(74.6)

Levels of Income

<IDR1.800.000,- 113(42.8) 260(41.2) 372(41.7) 0.947
IDR1.800.001 to 3.000.000,- 114(43.2) 272(43.1) 386(43.1)

IDR3.000.001 to 4.800.000,- 22(8.3) 62(9.8) 84(9.4)

IDR4.800.001 t0 7.200.000,- 11(4.2) 25(4.0) 36(4.0)

>IDR7.200.000,- 4(1.5) 12(1.9) 16(1.8)

Validity and Reliability Instrument of The Atomic Habits for Stunting Prevention

The ROC Curve Analysis was used to determine the threshold score for atomic feeding habits that can protect
against stunting. The area under the curve (AUC) is 0.920, indicating high accuracy. Threshold Score: The threshold
score for atomic feeding habits to prevent stunting was set at 313.5 points. Sensitivity and Specificity: At the threshold
score of 313.5, the sensitivity is 75.6% and the specificity is 82.3%. Classification: Atomic feeding habits are
classified as good if the score is >315.5 points and not good if the score is <315.5 points.
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Table 02. The Atomic Habits Parenting Children of Instrument for Early Detection and Preventing of Stunting in Children
Atomic Habit Parenting

No Ttems Valid items Cronbach alfa N of items
1 Hygiene and Sanitation HS38, HS39, HS42, HS43, HS44, HS45, 0,913* 9
(HS) HS46
2 Infant and Young Chil IYCF 47A, IYCF A47 IYCF47B, IYCF47C, 0,881* 22
Feeding (IYCF) IYCF 48, IYCF49, IYCF50, IYCF51,
IYCF51, IYCF53, IYCF54, IYCF5S5,
IYCF56, IYCF57, IYCF58, IYCF59,
IYCF60, IYCF61, IYCF63, IYCF64,
IYCF65, IYCF66, IYCF67, IYCF68,
IYCF69,
3 Health seeking behavior HSB70, HSB71, HSB72, HSB73, 0,827* 4
(HSB)
4 Caring Practices (CPR) CPR74, CPR75, CPR76, CPR77, CPR78, 0,824* 9

CPR79, CPR80, CPR&1, CPR82

Note: *instrument reliable

This instrument demonstrates excellent sensitivity and specificity (Figure 1) for early detection of stunting,
allowing for the identification of children at risk well before the condition becomes evident. Sensitivity refers to the
instrument's ability to correctly identify children who are at risk of stunting, while specificity ensures that it
effectively distinguishes those who are not at risk. The early detection capabilities of this instrument provide a
valuable tool for public health practitioners, enabling timely interventions that can prevent the development of
stunting and its associated long-term health consequences. Its high accuracy ensures that the results are reliable,
contributing to effective stunting prevention programs globally.

ROC Curve

0.5

Sensitivity

0.2+

L] L]
0.0 0.2 0.4 0.6 0.8 1.0
1 - Specificity

Diagonal segments are produced by ties.

Figure 1. ROC Curve the Instrument of Atomic Habit Parenting (Sensitivity and Specificity)
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Table 3. The Association between Atomic Habit IYCF (Infant and Young Child Feeding) practices and stunting

Atomic Habit of IYCF Stunting Normal Total 95% CI P Value
n (%) n (%) n (%)

Sub optimal (<315,5) 219 (82,3) 155(24,4) 373(41,4) 6,5(4,9:8,7) <0,001

Optimal (>=315,5) 47(17,7) 480(75,6) 527(58,6)

Total 265(100) 635(100) 900(100)

To provide a clear and detailed description, visualization is presented in Figure 2. This figure illustrates the
mechanism of atomic habits in [YCF and their impact on children's height status.

100.0%—| s:s:J:tzTrt;
Estunted
A Mrormal
1% l'\!ormc Results of Normal 75,59%
Habits in IYCF Nutritional Status
(optimal) (HAZ) 3
]
o
1% Atomic
Habits in IYCF A441%
(suboptimal)
Time
suboptimal optimal
Atomic Habits in IYCF

Section A : The Principle of Atomic Habits: A 1% daily improvement over a year mathematically equates to 1.01*%° ==37.78
(James Clear). Section B: Evidence from the study on Afomic Habits Optimization in IYCF shows that optimal atomic habits
result in 75.59% normal height status, whereas suboptimal atomic habits achieve only 24.4% normal height status.

Figure 2. illustrates the mechanism of atomic habits in IYCF and their impact on children's height status

In this study, the threshold score for having a protective capacity against stunting was identified as the optimal
category with a score >313 points. Several potential barriers for caregivers include the failure to consistently
implement simple, good practices every day. Additionally, the suboptimal support from the immediate family or
extended family for child caregiving practices can hinder effective child care.

DISCUSSION
Interpretation of ROC Curve

The ROC curve analysis (AUC = (0.920) identified a threshold score of 313.5 points for atomic feeding habits
to prevent stunting, with a sensitivity of 75.6% and specificity of 82.3%. Atomic feeding habits were classified as
optimal if the score was greater than 315.5 points and suboptimal if it was less than 315.5 points. The study measured
atomic habits in four areas: Hygiene and Sanitation (handwashing, bathing, cleaning, waste disposal), Infant and
Young Child Feeding (22 items on breastfeeding and diverse foods, Cronbach’s Alpha = 0.881), Child Treatment
(fever, diarrhea, cough, vomiting, Cronbach’s Alpha = 0.827), and Child Care (safe environment, emotional,
cognitive, and moral development, Cronbach’s Alpha = 0.824).

The information from the ROC curve analysis can be highly valuable in public health programs aimed at
reducing stunting. There are five addresses related to the findings of this research, namely the targets of stunting
interventions., resources allocation, monitoring-evaluation, policy development, research and development.

Targeted Interventions: By using the threshold score of 313.5 points for atomic feeding habits, public health
programs can identify children at high risk of stunting more accurately. This allows for targeted interventions to those
who need it most (18).

Resource Allocation: With a clear threshold, resources such as nutritional supplements, healthcare services,
and educational programs can be allocated more efficiently to areas or populations with higher stunting risks. Children
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are more likely to experience stunting and overweight if they are in the youngest age group (2.0-2.9 years), were
weaned after the age of 6 months, have short-statured mothers, or live in rural areas (19).

Monitoring and Evaluation: The sensitivity (75.6%) and specificity (82.3%) values provide a reliable measure
for monitoring and evaluating the effectiveness of public health interventions,(20) (21). Programs can track
improvements over time and adjust strategies as needed. Community Education. Educating caregivers and
communities about the importance of atomic feeding habits and how they can meet the threshold score can empower
them to take proactive steps in preventing stunting (22).

Policy Development: Policymakers can use this data to develop and implement policies that support better
feeding practices and overall child health. This could include regulations on food quality, subsidies for nutritious
foods, and public health campaigns (23). Training Healthcare Workers: Training programs for healthcare workers can
incorporate this information to improve their ability to assess and address stunting risks in children. This can enhance
the overall effectiveness of public health services (24). The study emphasizes the importance of training nutrition
officers to strengthen positive caregiving habits through atomic habits techniques. It highlights the development of
an innovative research ecosystem focused on realistic and impactful child feeding practices. The approach aims to
create positive health outcomes for children by reinforcing effective caregiving behaviors.

Research and Innovation: The high AUC value (0.920) indicates a strong predictive capability, which can be
used in further research to refine and develop new methods for stunting prevention and intervention. By integrating
this data into public health strategies, programs can become more effective in combating stunting and promoting
healthier growth and development in children. Based on the data here are some key points for parents to improve
their child’s feeding practices: Use of Visual Analog Scale (VAS): This method provides a detailed and dynamic range
for assessing feeding practices, which can help in understanding and improving them. Diverse Diet: Ensure the child
receives a variety of foods, including cereals, vegetables, fruits, meat, and dairy, to cover all nutritional needs. Regular
Monitoring: Use tools like the Receiver Operating Characteristic (ROC) curve to monitor and adjust feeding practices
to prevent stunting. Hygiene and Sanitation: Maintain good hygiene practices such as handwashing and proper waste
disposal to support overall health.

The nutrition intervention is an intervention that integrates multidisciplinary applied sciences, including
psychology (25), behavior, sociology and economics into applied nutrition science (26). This integration aims to
make nutritional problem interventions more effective in solving community nutritional problems. In developing
countries, one of the chronic nutritional problems is stunting in children (27). Stunting increases the risk of morbidity
and death in children under five (28), cognitive abilities decrease at school age (29), and work productivity decreases
in adulthood. Accumulated losses at the country level reduce productivity, resulting in slowing economic growth (30),
(31).

Indonesia as a country with a population of 275 million people in 2024, the percentage of stunting is 21%
nationally and varies between provinces from the lowest % and the highest %. This prevalence is above the public
health problem threshold of <20% set by WHO. The demographic bonus is one of Indonesia's advantages which
requires human resource management to be implemented properly, including appropriate stunting prevention efforts,
(27,32)(33). Stunting is one of the constraints in increasing the nation's competitiveness(34),(35). The United Nations
disclaimer that was only a 2% reduction of stunting between 2015 to 2019 (36). In Indonesia during period 2013
(37,2%) to 2022 (21,6%) reduction only a 15,6% during nine years (37-39).

Comparison with Previous Studies

The Atomic habits in the context of child-care have not been previously explored in existing studies. A
comparable approach is found in positive deviance studies (40,41), which examine unique behaviors among
impoverished families that contribute to improving children's nutritional status. The positive deviance framework
focuses on unique behaviors linked to economic constraints. In contrast, the context of atomic habits in this study is
broader, encompassing not only economic barriers but also ecosystem-level challenges at the family and community
levels.

Global nutrition efforts emphasize targets, equity, multisectoral collaboration, and monitoring. The WHO
aims to reduce stunting by 40% by 2025. The Atomic Habits Parenting approach supports this goal by offering a
preventive, community-based strategy to combat stunting, aligning with global initiatives.
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Equity and multisectoral collaboration are key to stunting prevention. The Atomic Habits Parenting approach
promotes culturally accepted, sustainable interventions by building on caregivers' daily routines, ensuring reach to
those most in need. Its integration into health, education, and social services fosters a collaborative effort to address
stunting effectively.

Implications for Public Health

Implementation in public health programs can be achieved through community health centers, caregiver
training programs, home visits by health workers, and integration with existing initiatives. At community health
centers, the Atomic Habits Parenting instrument can be incorporated into routine check-ups, enabling nutritionists
and healthcare workers to assess caregivers' habits and provide tailored advice to improve childcare practices.
Training programs for caregivers can focus on workshops that teach practical steps to enhance hygiene, feeding,
health-seeking behaviors, and caregiving practices. Home visits by health workers allow for personalized monitoring
and support, using the instrument to identify areas for improvement and provide hands-on guidance. Integration with
existing programs, such as immunization drives, nutrition supplementation initiatives, and early childhood
development programs, ensures a holistic approach to maternal and child health.

The main difference between the Atomic Habits approach and the Positive Deviance (PD) approach lies in
caregiver filtering. Unlike PD, which differentiates between poor and wealthy families, Atomic Habits does not
categorize caregivers based on socioeconomic status.

In PD, key behaviors include optimal child feeding, caring practices, health seeking behaviour and hygiene
practices observed among poor families with well-nourished children. Similarly, Atomic Habits focuses on these
same optimal behaviors but applies them across both poor and wealthy families with well-nourished children.

This distinction is based on the PD concept that the feeding practices of Positive Deviance families may not
always be adaptable by Negative Deviance families (wealthy families with malnourished children). The Atomic
Habits approach overcomes this limitation by not restricting original intent based on socioeconomic status, making
it a more universally applicable framework.

Limitations and Cautions

The primary source of bias in this study was technical interview bias. To address this, several measures were
implemented. Enumerators underwent training on interview techniques and the conceptual framework of the Visual
Analogue Scale (VAS) system to ensure consistency in data collection. Additionally, their competence was evaluated
through a trial phase, with assessments conducted before and after the training to measure improvements in their
skills. Despite these efforts, a mixed-methods approach incorporating qualitative interviews with fathers or extended
family members could provide a more comprehensive understanding of caregiving dynamics, offering deeper insights
into the factors influencing child care practices.

Recommendations for Future Research

The recommendation for future research is a randomized controlled trial focusing on the intervention of
atomic habits in child caregiving across various geographical contexts (rural, urban, mountainous, and coastal areas)
and socio-demographic contexts (low-income, middle-income, and affluent families).

CONCLUSION

The validation results of the behavioral framework for stunting prevention based on the Atomic Habit
Parenting Instrument indicate that it is eligible for the optimal category and can be applied in the Bugis-Makassar
cultural context. It is also suitable for global contexts by designating the mother, father, or extended family members
as the caregivers responsible for child feeding.
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