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Introduc=on: Early childhood nutriKon is a fundamental determinant of opKmal growth 
and development. The study aimed to evaluate how mothers provide complementary 
feeding (CF) to infants and young children aged 6–23 months. It explored factors 
influencing the adopKon of safe and hygienic CF pracKces recommended by the WHO and 
Infant and Child Feeding Guidelines.  
Methods: A non-experimental quanKtaKve approach surveyed 1125 mothers across 28 
districts/ciKes. Reliability was assessed using composite reliability (ρ_c), ensuring 
reliability threshold (≥0.7) was met. Although most constructs comprised single items, 
they were deemed reliable. 
Results: Findings indicated that being the first child didn't significantly impact maternal 
understanding of CF (β=0.034, p=0.215) or adherence to safe CF pracKces (β=-0.001, 
p=0.307). Maternal employment status also showed no significant influence on CF 
knowledge (β=0.022, p=0.492) or safe CF pracKces (β=-0.01, p=0.568). However, maternal 
educaKon significantly affected CF knowledge (β=0.060, p<.001) and safe CF pracKces 
(β=-0.030, p=0.004). 
Conclusion: In essence, higher maternal educaKon levels correlated with bemer 
understanding of CF, thereby indirectly promoKng safe and hygienic CF preparaKon. 
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INTRODUCTION  

Nutri/onal issues among toddlers in Indonesia remain significant (1). According to the 2022 Indonesian 
Nutri/on Status Survey (SSGI), 7.7% of toddlers suffer from was/ng, while 21.6% are stunted. The Indonesian 
government has priori/zed addressing nutri/on, par/cularly stun/ng, making it a key focus in the Na/onal Medium-
term Development Plan 2020–2024 (2). In 2021, Presiden/al Decree No. 72/2021 was enacted to accelerate stun/ng 
reduc/on, aiming for a 14% reduc/on in stun/ng and 7% reduc/on in was/ng by 2024 (3). Nutri/onal status 
significantly impacts human resource development success (4). The SSGI 2022 revealed a significant increase in 
stun/ng from 6-11 months (13.7%) to 12-23 months (22.4%), coinciding with the introduc/on of complementary 
feeding (CF), sugges/ng subop/mal CF prac/ces in this age group (5). Studies in Dhaka, India, highlighted subop/mal 
CF quan/ty, composi/on, and consistency (6). Similarly, research in rural Dhaka revealed unacceptable CF type and 
frequency (7). Family support plays a crucial role in adhering to recommended CF prac/ces, yet maternal knowledge 
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gaps and influence from family members, par/cularly mothers-in-law, hinder op/mal CF ini/a/on and food choice 
(8). 

The WHO 2023 Global Strategy for Infant and Young Child Feeding recommends seven crucial factors for 
providing appropriate food to infants and children under two, aiming for op/mal growth and development(9), with 
CF playing a pivotal role(10). CF introduc/on is pivotal for establishing healthy long-term dietary pa`erns, preven/ng 
later-life non-communicable diseases like diabetes and hypertension(11). This cri/cal period coincides with peak 
risk for growth faltering, nutrient deficiencies, and higher cogni/ve func/on development(6,12). In Indonesia, over 
40% of infants are introduced to CF prematurely, leading to increased risks of diarrhea and upper respiratory tract 
infec/ons (URTI). Subop/mal CF diversity and frequency persist among children aged 6 months to 2 years, with 
many lacking essen/al nutrients like vitamin A and iron. Responsive feeding prac/ces are inconsistently applied, 
dispropor/onately affec/ng children from low-income families(13). Various factors contribute to nutri/onal issues, 
including inadequate food intake and frequent infec/ons, compounded by paren/ng pa`erns, limited knowledge, 
and socioeconomic barriers to accessing nutri/ous food and healthcare. The propor/on of toddlers consuming a 
varied diet is only 52.5%, while infec/ons, par/cularly URTIs, remain prevalent(12,14). 

The 2018 Indonesian Health Demographic Survey reported early CF introduc/on rates, indica/ng a need for 
improved maternal knowledge. Addi/onally, basic data from the Be`er Investment for Stun/ng Allevia/on Program 
in North Central Timor revealed low maternal understanding of CF benefits and poor dietary diversity among 
children. Childhood stun/ng hampers physical growth, neurodevelopment, cogni/ve func/on, and predisposes 
individuals to chronic diseases in adulthood(15). Addressing stun/ng requires enhancing nutri/on knowledge, 
educa/on, water, sanita/on, healthcare u/liza/on, and poverty eradica/on. Maternal educa/on, caregiving 
prac/ces, and healthcare u/liza/on significantly influence child nutri/on outcomes(16). Ensuring food hygiene and 
sanita/on during CF prepara/on and feeding is crucial for child health. However, around 9% of households engage 
in unhygienic prac/ces, posing risks to child health. Addressing these challenges requires further research and 
standardized protocols(17). This study aims to iden/fy determinants of safe and hygienic CF in line with WHO 
recommenda/ons, offering insights to educate mothers and improve child nutri/on outcomes. 

Ensuring food hygiene and sanita/on during CF prepara/on and feeding is crucial for child health. However, 
around 9% of households engage in unhygienic prac/ces, posing risks to child health. Addressing these challenges 
requires further research and standardized protocols. This study aims to iden/fy determinants of safe and hygienic 
CF in line with WHO recommenda/ons, offering insights to educate mothers and improve child nutri/on outcomes. 
Despite exis/ng research on CF prac/ces, there are specific gaps in the literature regarding the determinants of safe 
and hygienic CF prac/ces in Indonesia, especially considering the influence of maternal educa/on and employment 
status. This study builds on previous research by providing a comprehensive analysis of these factors in a large, 
diverse sample, thereby contribu/ng to the body of knowledge and offering ac/onable insights for public health 
interven/ons. 

 
METHOD  

This research is a non-experimental quan/ta/ve study involving 1125 respondents who are mothers of 
children under two years old from 28 different districts/ci/es. Data collec/on was carried out through online 
distribu/on of ques/onnaires to mothers as target par/cipants. The survey sample cons/tutes the total number of 
respondents. The survey was conducted between January 28th un/l February 2nd, 2024. 
 
Ques4onnaire Development and Valida4on 

The first page of the survey ques/onnaire provides clear and concise informa/on about the survey's 
objec/ves, dura/on, confiden/ality, and par/cipants' agreement to par/cipate(18). The data collec/on instrument 
used in the research was a closed ques/onnaire, where respondents selected a single correct answer from mul/ple 
op/ons. The ques/onnaire was designed based on the guidelines for providing complementary feeding (CF) outlined 
in the Global Strategy for Infant and Young Feeding by the WHO in 2023. It was modified to include the following 
aspects: 1) Timeliness of CF introduc/on, 2) Adequacy of CF provision, 3) Safety and hygiene prac/ces related to CF, 
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and 4) Correct administra/on methods. This included considera/ons such as the appropriate /ming for introducing 
CF, the method and quan/ty of CF given, the diversity of food types provided, common sources of animal protein, 
responsive feeding prac/ces, safe and hygienic handling and storage of CF, as well as common barriers encountered 
in providing CF to toddlers(15). 

The ques/onnaire was developed through a mul/-stage process. Ini/ally, a drak was created based on exis/ng 
literature and guidelines. This drak was reviewed by a panel of experts in public health, nutri/on, and pediatric care 
to ensure content validity. Reliability was assessed using composite reliability (ρ_c) to ensure that the reliability 
threshold (≥0.7) was met. Although most constructs comprised single items, they were deemed reliable. 

 
Data Analysis 

The collected data was then used to examine the rela/onships between variables(19). The rela/onships 
between variables were analyzed using a structural equa/on modelling approach with the par/al least squares 
parameter es/ma/on method (PLS-SEM)(20). PLS-SEM is a widely used model for analyzing rela/onships between 
variables and modera/ng variables(21), consis/ng of a measurement model and a structural model(22). 

 
Measurement Model 

Measurement models are employed to evaluate the reliability and validity of the items and variables u/lized 
in the model(21). Factor loading values are used to assess the reliability of the items, while composite reliability is 
used to evaluate the reliability of the variables/constructs. Both reliabili/es should be at least 0.7(21). Construct 
validity is measured through the average variance extracted (AVE), which should be a minimum of 0.5, indica/ng 
that the items comprising the construct can reflect at least 50% of its variance. Another metric evaluated in the 
measurement model is the heterotrait-monotrait ra/o (HTMT), with a rule-of-thumb threshold of 0.85 indica/ng 
how dis/nct a construct is compared to others. Once all metrics in the measurement model confirm the validity and 
reliability of the items and constructs, the rela/onship between variables can be explored through a structural 
model(22). Structural model analysis is conducted using bootstrapping with a minimum of 5000 replica/ons(19). 
The rela/onship between variables in the model is examined by considering the total effect of one variable on 
others. Bootstrapping involves resampling the obtained data repeatedly to generate new simula/on data, allowing 
for the calcula/on of standard errors, confidence intervals, and hypothesis tes/ng for various sta/s/cal analyses(23). 

Structural model analysis is conducted using bootstrapping with a minimum of 5000 replica/ons. The 
rela/onship between variables in the model is examined by considering the total effect of one variable on others. 
Bootstrapping involves resampling the obtained data repeatedly to generate new simula/on data, allowing for the 
calcula/on of standard errors, confidence intervals, and hypothesis tes/ng for various sta/s/cal analyses. 

 
RESULTS  

The source popula/on consisted of mother-child pairs with children aged 6–23 months, willing to par/cipate 
in the survey from 28 provinces in Indonesia, including Sumatra (n=135), Kalimantan (n=230), Java (n=632), Sulawesi, 
Maluku, and Papua (n=59), as well as Bali-NTT-NTB (n=59). The majority of mothers had toddlers aged 12-23 months 
(64.9%), followed by 6-8 months (18.8%), and 9-11 months (16.4%). Most mothers were mothers of second-born 
children (36.3%). Maternal ages ranged from 17 to over 65 years, with the highest propor/on falling between 26-35 
years (53%), followed by 36-45 years (23.2%), 17-25 years (12.4%), 46-55 years (6%), 56-65 years (4.7%), and over 
65 years (0.3%). The majority of mothers were housewives (76.4%), while 23.6% were employed. The highest levels 
of maternal educa/on were high school (47.6%), followed by college (34.3%), secondary school (12.4%), elementary 
school (5.1%), and no schooling (0.6%). Approximately 78% of respondents ini/ated complementary feeding (CF) 
when their child reached 6 months or older. Around 50.8% of respondents reported encountering difficul/es in 
providing CF to their toddlers. 
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Diagram 1. Giving CF based on the child's development and with a texture according to the child's age 

 
 

 

 
Diagram 2. Giving CF in quan/ty and frequency according to the child's age 

 
 
According to the WHO 2023 Infant and Young Child Feeding (IYCF) guidelines, complementary feeding (CF) 

should adhere to several key principles: 1) Timely introduc/on of CF when breast milk alone no longer meets the 
baby's nutri/onal needs, ensuring adequacy and completeness of nutrients, 2) Ensuring CF is safe and hygienic, and 
3) Employing the correct administra/on method, such as responsive feeding. As per the WHO 2023 
recommenda/ons, children aged 6–23 months should be fed responsively. Responsive feeding entails prac/ces that 
ac/vely encourage children to eat independently, taking into account their physiological and developmental 
requirements. This approach fosters self-regula/on in ea/ng and supports cogni/ve, emo/onal, and social 
development. 
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Diagram 3. Responsive provision of CF and safe and hygienic provision of CF 

 
The findings reveal that 96% of mothers ac/vely encourage their children to eat, recognize hunger and fullness 

signals (96%), create a suppor/ve ea/ng environment (85%), s/ck to meal schedules (81%), and encourage children 
to self-feed (80%). Addi/onally, 63% of respondents provide snacks regularly and in a planned manner, while 59% 
limit their children's ea/ng /me to a maximum of 30 minutes. However, 58% of respondents insist on feeding their 
children, and 46% allow their children to determine the amount of food consumed. Regarding safe and hygienic 
complementary feeding (CF) prac/ces, 99.7% of respondents cook CF un/l fully cooked, wash their hands before 
handling food (99.6%), use safe water and raw materials (99.4%), employ hygienic methods, materials, and tools 
(99.0%), separate raw and cooked food (98.1%), and maintain food at the correct temperature (94.4%). 

 
Measurement Model 

The measurement model inves/gated the reliability and validity of the items and constructs used(19,22). This 
reliability value can be measured using composite reliability (𝜌!) with a threshold of 0.7. Almost all constructs 
consist of a single item; therefore, they are considered reliable. The only construct that consisted of mul/ple items 
was the safe complementary feeding construct, which showed a reliability value that met the threshold. In other 
words, the complementary feeding construct is reliable(21). To measure validity, one metric that can be used is the 
heterotrait monotrait ra/o (HTMT).  HTMT measures discriminant validity, which is the extent to which each 
construct in the model shows differences in the constructs it represents. Table 1 shows that each construct had good 
discriminant validity (less than 0.85)(20). 

 
Table 1. HTMT Values Between Constructs 

Track 𝝆𝒄 HTMT 
1 2 3 4 

1. First Child -     
2. Safe CF 0.704 0.151    
3. Mother's Occupation - 0.068 0.078   
4. Mother's education - 0.084 0.248 0.47  
5. Constraints on Mother's Knowledge - 0.027 0.645 0.046 0.136 

 
Aker the constructs and items are declared valid and reliable, the rela/onships between variables can be 

inves/gated through a structural model. 
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Structural Model 
The structural model is a model that func/ons to test the significance of the rela/onship between variables 

in the model using the bootstrap method(19). The results of the bootstrap test of 5000 resamplings are shown in 
table 2 below. 

 
Table 2. Total effects of variables in the model 

Track 𝜷 t p 
First Child -> Mother's Knowledge Constraints 0.034 1,241 0.215 
First Child -> Safe and Hygienic CF -0.001 1,022 0.307 
Paint_Job -> Mother's Knowledge Barriers 0.022 0.687 0.492 
Job_Category -> Safe and Hygienic CF -0.001 0.572 0.568 
Education_Category -> Mother's Knowledge Barriers -0.060 4,288 <.001 
Education_Category -> Safe and Hygienic CF 0.002 2,223 0.026 
Mother's_Knowledge -> Mother's Knowledge Constraints -0.030 2,842 0.004 

 
The bootstrap results show that the child's status as the first child does not significantly influence the mother's 

knowledge of CF (𝛽 = 0.034, 𝑝 = 0.215)and the mother's prac/ce of safe and hygienic CF (𝛽 = −0.001, 𝑝 =
0.307). The mother's working status also shows an insignificant influence on the mother's knowledge of CF (𝛽 =
0.022, 𝑝 = 0.492)and the mother's prac/ce of safe and hygienic CF (𝛽 = −0.01, 𝑝 = 0.568). A different thing is 
shown by the mother's educa/on which significantly influences the mother's knowledge of CF (𝛽 = 0.060, 𝑝 <
.001)and the mother's prac/ce of safe and hygienic CF (𝛽 = −0.030, 𝑝 = 0.004). In other words, the higher the 
mother's educa/on, the less knowledge barriers regarding CF will be, which will indirectly encourage them to be 
able to prepare CF safely and hygienically. The bootstrapping results showing the direct influence can be seen in 
Figure 1 below. 

 

 
Figure 1. Path Coefficients Between Variables In The Model 
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DISCUSSION 
This study revealed that half of the mothers (50.8%) reported encountering difficul/es in providing 

complementary feeding (CF) to their toddlers(16). Adhering to appropriate basic feeding rules (BFR) according to 
age is crucial as it promotes op/mal growth and development while preven/ng growth faltering in children. 
Research has shown that 33% of mothers cease a`emp/ng to feed their children when faced with refusal(24). 
Adequate CF is essen/al as breast milk alone becomes insufficient to meet the energy and nutri/onal requirements 
of children aged 6-23 months. Knowledge is closely linked to educa/on, with higher educa/on expected to yield 
broader knowledge. However, learning experiences also contribute to knowledge acquisi/on, skill development, 
and decision-making abili/es(25). Mothers' knowledge concerning food prepara/on, storage, and serving processes 
is crucial to ensuring children receive healthy and safe food. Important aspects of food safety include sourcing food 
from safe sources, implemen/ng adequate cooking methods, maintaining appropriate temperature control, 
preven/ng equipment and utensil contamina/on, and prac/cing personal hygiene(26). 

Lack of knowledge and informa/on during the Infant and Young Child Feeding (IYCF) period is one of the 
factors contribu/ng to the failure to meet children's nutri/onal needs, consequently affec/ng their nutri/onal 
status. The prerequisites for providing complementary feeding (CF) include /meliness, adequacy, safety, hygiene, 
and responsiveness(27). Mothers' knowledge regarding the prepara/on of complementary foods alongside 
breasveeding can be influenced by various factors, including their level of educa/on(28). Higher levels of educa/on 
typically grant greater access to sources of informa/on, such as medical literature, educa/onal programs, and 
consulta/ons with well-trained healthcare professionals. Therefore, mothers with higher levels of educa/on oken 
have enhanced opportuni/es to acquire comprehensive knowledge about various aspects of childcare, including 
the prepara/on of CF(17). 

The analysis results indicate that the knowledge barrier significantly impacts mothers' prac/ce of providing 
safe and hygienic complementary food, aligning with findings from previous studies by Mamo et al. (2022) and 
Ma`hysen and Daniels (2014)(17). Research conducted by Berhanu Mamo et al. (2022) suggests that adequate 
knowledge enables mothers to provide appropriate complementary foods to their children. Essen/ally, mothers 
with limited knowledge about complementary foods are more likely to encounter difficul/es in preparing safe and 
hygienic op/ons for their children(6). This correla/on between knowledge barriers and maternal educa/on level is 
also supported by the findings of Mamo et al. (2022). Higher levels of maternal educa/on afford greater access to 
informa/on, as highlighted by Kainuwa et al. (2022) and (Kainuwa et al., 2013)(29). Moreover, mothers with higher 
educa/onal backgrounds are be`er equipped to comprehend and assimilate informa/on effec/vely during the 
informa/on dissemina/on process, as emphasized by Edward et al. (2011)(30). 

Furthermore, the analysis reveals that the child's status as the firstborn does not influence the knowledge 
barrier concerning complementary feeding, contras/ng with the findings of a study by Nurokhmah et al. (2022). This 
disparity may be a`ributed to the knowledge barrier being primarily a psychological hindrance that impedes easy 
access to informa/on. Addi/onally, Nurokhmah et al. (2022) observed a significant discrepancy in knowledge 
between firstborn and third-born children(28). The non-significant findings related to first child status suggest that 
factors other than birth order might be more influen/al in shaping maternal knowledge and prac/ces regarding CF. 
This could include maternal educa/on, access to healthcare informa/on, and support systems. The third 
determinant in this structural model is the mother's employment status, which does not exhibit any influence on 
the barriers to mothers' knowledge of complementary feeding. This finding aligns with a study by Zahiruddin et al. 
(2016), which demonstrated that all mothers possessed equally good knowledge of breasveeding and 
complementary feeding(31). However, working mothers encounter challenges in implemen/ng complementary 
feeding prac/ces, as they must juggle work commitments and household chores while caring for their children(32). 
Addi/onally, preparing baby food in advance and storing it in sealed containers in the refrigerator or freezer poses 
another challenge for working mothers(31). The non-significant influence of maternal employment on CF prac/ces 
highlights the need for more suppor/ve policies and workplace accommoda/ons to help working mothers manage 
CF more effec/vely. This includes flexible working hours, parental leave, and access to childcare facili/es. 
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The findings of this study carry several prac/cal implica/ons. Firstly, when educa/ng mothers on the 
importance of safe and hygienic complementary foods, it is crucial to tailor the approach according to their level of 
educa/on. This underscores the necessity for employing varied strategies that cater to the educa/onal backgrounds 
of individual mothers, ensuring that informa/on is comprehensible to them(33). Secondly, mothers' knowledge 
regarding the prepara/on of complementary foods alongside breasveeding may be influenced by diverse factors, 
including their level of educa/on. However, the correla/on between educa/on level and knowledge is not always 
straighvorward. While there exists a rela/onship between these factors, other variables such as access to 
informa/on, cultural norms(34), environmental factors, and personal experiences also significantly contribute(35). 
The outcomes of this research are an/cipated to contribute to the field of public health by advoca/ng for effec/ve 
approaches to preparing complementary foods for mothers, employing diverse and inclusive strategies(33). This 
may entail implemen/ng educa/onal programs tailored to varying levels of educa/on, as well as ini/a/ves aimed 
at modifying behaviors related to providing complementary foods to children, taking into account determinants that 
can influence the safe and hygienic provision of such foods(31). 

While introducing novel insights into the determinants that both encourage and discourage mothers from 
preparing safe and hygienic complementary foods, this study is subject to certain limita/ons. Firstly, there is a 
poten/al for sampling bias, as it only reached individuals who were sufficiently interested in the topic to dedicate 
their /me to complete an online ques/onnaire, had access to the internet, and/or chose to respond to the 
survey(36). The voluntary nature of par/cipa/on may have led to respondents self-selec/ng for the sample, thus 
introducing bias. However, it is widely acknowledged from various experiences that u/lizing an online ques/onnaire, 
as opposed to tradi/onal face-to-face surveys, offers greater effec/veness. Secondly, the study's data is cross-
sec/onal, which may introduce bias in analyzing causal rela/onships(37). Future research should aim to collect 
longitudinal data to enable more accurate analysis of causal rela/onships 

 
CONCLUSION 

This study found that half of the mothers (50.8%) reported facing difficul/es in providing complementary 
feeding (CF) to their toddlers. The firstborn status of the child did not significantly impact the mother's 
understanding of CF (β=0.034, p=0.215) or the mother's prac/ce of safe and hygienic CF (β=-0.001, p=0.307). 
Similarly, the mother's employment status showed no significant influence on her understanding of CF (β=0.022, 
p=0.492) or her prac/ce of safe and hygienic CF (β=-0.01, p=0.568). However, maternal educa/on exhibited a 
notable influence on both the mother's understanding of CF (β=0.060, p<.001) and her prac/ce of safe and hygienic 
CF (β=-0.030, p=0.004). In essence, higher maternal educa/on levels were associated with fewer knowledge barriers 
regarding CF, indirectly encouraging mothers to prepare CF safely and hygienically. Furthermore, the mother's 
employment status did not impact the knowledge barriers affec/ng the mother's understanding of CF, as both 
working and non-working mothers demonstrated similar levels of knowledge about CF. 

This study has several limita/ons. Firstly, the poten/al for sampling bias exists as it only reached individuals 
who were sufficiently interested in the topic to dedicate their /me to complete an online ques/onnaire, had access 
to the internet, and/or chose to respond to the survey. Secondly, the study's cross-sec/onal data may introduce bias 
in analyzing causal rela/onships. Future research should aim to collect longitudinal data to enable more accurate 
analysis of causal rela/onships and consider employing mixed methods to gain deeper insights into the 
determinants of safe and hygienic CF prac/ces. Addi/onally, further studies could explore the role of cultural, 
socioeconomic, and environmental factors in influencing CF prac/ces to develop more targeted and effec/ve 
interven/ons. 

The introduc/on of complementary feeding (CF) presents a crucial opportunity to ins/ll healthy ea/ng habits, 
tailored to the mother's educa/onal level, while considering various influencing factors affec/ng the safe and 
hygienic provision of CF. Based on the research findings, it is recommended to offer educa/on and support to 
mothers and their families, including husbands, emphasizing the significance of safe and hygienic CF prac/ces. 
Customized approaches are essen/al, aligning with the mother's educa/onal background, ensuring informa/on is 
presented at a level comprehensible to them. Con/nual encouragement should be provided to mothers, regardless 
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of their employment status, coupled with measures to prevent and address infec/ous diseases. This approach aims 
to ins/l confidence and readiness in mothers to effec/vely provide CF to their infants. 
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