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Background: Optimal early infant feeding practices are critical to ensure adequate nutrition for infants’ growth and development. This study aimed to examine the determinants of suboptimal early feeding practices (i.e., delayed initiation of breastfeeding, prelacteal feeding, and non-exclusive breastfeeding) among infants aged 0–5 months in Indonesia.

Methods: We used data collected in the 2012 and 2017 Indonesia Demographic and Health Surveys. Analyses were conducted using information from 3,198 live-born singleton infants aged 0–5 months. The primary outcomes used were: (1) delayed initiation of breastfeeding in the first hour after birth, (2) prelacteal feeding in the first 3 days, and (3) non-exclusive breastfeeding in the last 24 h preceding the survey. Potential predictors analyzed were categorized into the environmental, household, maternal, pregnancy, delivery, and child characteristics. Logistic regression analyses were performed to identify factors significantly associated with each outcome.

Results: Approximately 78,6% of infants aged 0–5 months in Indonesia had at least one of the three suboptimal early infant feeding practices. We found a strong association between the three outcome indicators analyzed. The determinants of delayed initiation of breastfeeding included infants from Sumatera region (adjusted odds ratios (aOR) = 2.02, p < 0.001), infants delivered by Cesarean section (aOR = 2.78, p < 0.001), and in non-health facilities (aOR = 1.53, p = 0.003). The determinants of prelacteal feeding in the first 3 days included infants living in urban areas (aOR = 1.32, p = 0.035), the first birth-ranked infants (aOR = 1.32, p = 0.019), and infants who had delayed initiation of breastfeeding in the first hour of life (aOR = 3.90, p < 0.001). The determinants of non-exclusive breastfeeding in the last 24 h included infants whose mothers worked in non-agricultural fields (aOR = 1.52, p < 0.001), infants delivered by Cesarean section (aOR = 1.33, p = 0.044), and the first birth-ranked infants (aOR = 1.28, p = 0.039).

Conclusion: There was a high percentage of infants aged 0–5 months who had suboptimal feeding practices in Indonesia. As we found multiple factors associated with suboptimal early feeding practices among infants, integrated approaches, including health promotion and supportive public policy, are required to ensure infants receive adequate nutrition in the early stages of life.
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1. Introduction

The first 2 years of life are fundamental for a child’s growth, development, as well as survival (1). Optimal early infant feeding practices, including early initiation of breastfeeding within 1 hour of birth, no-prelacteal feeds, and exclusive breastfeeding in the first 6 months of life, have vital roles in ensuring adequate nutrition in the early stages of infants’ life (2).

The benefits of early initiation of breastfeeding through mother-infant skin-to-skin contact in the first hour of life have been widely acknowledged (3, 4). Mother-infant skin-to-skin contact helps regulate newborn body temperature and allows infants to receive beneficial bacteria from the mother’s skin. (3).

One of the suboptimal feeding practices commonly reported in the early infancy period is the practice of prelacteal feeding, i.e., giving newborn food/liquid other than breastmilk, mostly in the first 3 days of life before commencing breastfeeding (5). This practice increases the risk of illness among newborns and prevents them from the protective effects and vital nutrients in the colostrum (6). Regardless of its detrimental effects on health, prelacteal feeding is frequently practiced worldwide, particularly in developing countries, including Indonesia (6, 7).

One of the most crucial feeding practices recommended by The World Health Organization (WHO) in the Global Strategy for Infant and Young Child Feeding is exclusive breastfeeding, defined as the practice of only giving infant breastmilk for the first 6 months of life (8). Infants who were exclusively breastfed had both long- and short-term protective effects, including reduced risk of infections, overweight, and obesity, as well as improved child survival (9–11). According to the WHO, only 44% of infants aged 0–5 months worldwide were exclusively breastfed between 2015 and 2020 (1). This was still below the Global Nutrition Target (at least 50% in 2025 and 70% in 2030) (12, 13).

In Indonesia, considerable progress has been made as the proportion of children exclusively breastfed increased from 32.4% in 2007 (14) to 52.0% in 2017 among children under 2 years old (15). Similarly, early initiation of breastfeeding also showed an increasing trend from 43.9% in 2007 (14) to 56.5% in 2017 (15). Although these numbers showed improved early infant feeding practices, efforts to accelerate them are still required.

Multiple factors have been linked to early initiation of breastfeeding and exclusive breastfeeding, including socioeconomic status (16), parental occupation (16, 17), parents’ knowledge and awareness (18), type of attendant at birth (19), place of delivery (16), mode of delivery (16, 19), child’s birth weight (19) and family supports (17). Another factor reported to deprive children of receiving valuable nutrients and protection from colostrum and also negatively associated with exclusive breastfeeding is the practice of prelacteal feeding (20).

Using nationally representative data from the 2012 and 2017 Indonesia Demographic and Health Surveys (IDHS), we examined the determinants of delayed breastfeeding initiation in the first hour of life, prelacteal feeding in the first 3 days of life, and non-exclusive breastfeeding practices in the last 24 h preceding each survey. Program managers and policymakers could use our findings to plan and implement programmatic actions to accelerate optimal breastfeeding practices in Indonesia, especially in the first 6 months of life.



2. Methods


2.1. Data source

We used data from the 2012 and 2017 IDHS, national surveys conducted regularly by Statistics Indonesia (Badan Pusat Statistik) in partnership with the National Population and Family Planning Board and the Ministry of Health of the Republic of Indonesia (15, 21). The IDHS aims to provide a comprehensive overview of population issues in Indonesia, particularly basic demographic and health indicators.

Four types of structured questionnaires were used in the 2012 and 2017 IDHS: Household, Woman, Currently Married Man, and Never-Married Man Questionnaire (15, 21). Information used in this analysis was derived from the Woman’s and Household’s Questionnaire. The Women’s Questionnaire collected basic demographic and health characteristics of women aged 15–49 years, including their background characteristics and antenatal, delivery, postnatal care, and breastfeeding practices. Detailed information about IDHS sampling methods and fieldwork management has been reported elsewhere (15, 21).

In the 2012 IDHS, a total of 43,852 households (99% response rate) and 45,607 eligible women (95.9% response rate) were interviewed, while in the 2017 IDHS, 47,963 households (99.5% response rates) and 49,627 eligible women (97.8% response rates) were interviewed (15, 21). For this analysis, we used information collected from 3,198 singleton live-born infants aged 0–5 months (1,621 from 2012 and 1,577 from the 2017 IDHS).



2.2. Study outcomes

There were three outcomes of suboptimal early infant feeding practices used in this analysis: (1) delayed breastfeeding initiation in the first hour of life, (2) prelacteal feeding in the first 3 days of life, and (3) non-exclusive breastfeeding in the last 24 h preceding the survey. The first outcome, initiation of breastfeeding, was assessed based on the time when the newborn was placed on the mother’s chest immediately after birth for skin-to-skin contact (2). If the respondent answered 1 h or more, the infant was categorized as having a delayed initiation of breastfeeding. The second outcome, prelacteal feeding, refers to the practice of giving infants food/liquid before breastfeeding is initiated (within 3 days of birth) (22). The third outcome, non-exclusive breastfeeding, was defined as infants who reported having consumed any food/liquid other than breastmilk (not including oral rehydration solution, drops, or syrups) in the last 24 h preceding the survey (2).



2.3. Potential predictors

Our analysis used 29 potential predictors of delayed initiation of breastfeeding. These variables were classified into six groups: (1) environmental, (2) household, (3) maternal, (4) pregnancy, (5) delivery, and (6) child characteristics. For prelacteal feeding, we included an additional variable of delayed initiation of breastfeeding. For non-exclusive breastfeeding, two additional variables were included, i.e., delayed initiation of breastfeeding and prelacteal feeding (Figure 1).
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FIGURE 1
 Potential predictors analyzed for factors associated with suboptimal early feeding practices in infants aged 0–5 months in Indonesia.


Using the principal component analysis method (23), we constructed a household wealth index using 11 housing variables and household assets: primary material of the floor and wall, type of toilet, availability of electricity, source of drinking water, and possession of radio, television, fridge, bicycle, motorcycle, and car. This was followed by constructing a five-category household wealth index variable: the poorest, poor, middle, rich, and richest.

The variable of ‘maternal final says on health care’ was constructed based on respondents’ responses about the person who usually decides on the respondent’s health care. The answers were grouped into women alone, women with her partner, and partners alone. The variable of ‘child size at birth’ was used to reflect the maternal subjective assessment of the infant’s size, due to the high missing value of birth weight at birth in the IDHS.



2.4. Statistical analysis

Initially, the characteristics of all infants included in this analysis were examined using frequency tabulations. The univariate logistic regression analysis was performed without adjusting for other covariates to assess the crude association between each potential predictor and study outcome.

The multivariable regression analysis was conducted to investigate the relationship between potential predictors and study outcomes by controlling for other covariates. The backward elimination procedure was employed to select factors significantly associated with each study outcome (significance level of 0.05). All potential predictors were included in the baseline model. We retained all variables significantly associated with study outcomes in the final model in addition to some variables selected a priori regardless of their significance level, i.e., the year of IDHS, region, and type of residence (urban/rural). This study calculated odds ratios (ORs) and 95% confidence intervals (CIs). All estimates were weighted by sampling probabilities. STATA/MP version 16.0 was used for all statistical analyses (Stata Corporation, College Station, TX, United States).

This is a secondary analysis of the IDHS data available in the public domain; therefore, ethical approval is not required. The study was conducted according to internationally agreed ethical principles for medical research.




3. Results

Of the 3,198 infants aged 0–5 months analyzed in this study, approximately 78.6% (95% CI: 76.65–80.8) had at least one of the three suboptimal early infant feeding practices evaluated in this study. Approximately 45.77% (95% CI: 43.44–48.11) infants were not put to their mother’s breast in the first hour of life; 50.43% (95% CI: 47.98–52.87) infants received prelacteal feeding in the first 3 days of life, and 55.32% (95% CI: 52.99–57.63) were not exclusively breastfed in the last 24 h preceding the survey. There were 20.15% (95% CI: 18.37–22.05) of infants who had all three suboptimal feeding practices. Figure 2 shows the changes in the three outcome indicators between the 2012 and the 2017 IDHS.
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FIGURE 2
 The changes in the prevalence of suboptimal early feeding practices in infants aged 0–5 months in Indonesia, The 2012 and 2017 IDHS.


The frequency distribution of variables used in this analysis and their distribution by each outcome variable is presented in Table 1. Around 57% of the mothers did not work outside the house, 86% had at least four antenatal visits and 90% were assisted by trained attendants at delivery. Supplementary Table S1 shows the results of the univariable analysis of factors associated with each study outcome.



TABLE 1 Frequency distribution of variables analyzed by three suboptimal early infant feeding practices (delayed initiation of breastfeeding, prelacteal feeding, and non-exclusive breastfeeding in the last 24 h preceding the survey), The 2012 and 2017 IDHS.
[image: Table1]

Table 2 presents the results of the multivariable analysis of factors associated with each outcome indicator in this analysis. For the delayed initiation of breastfeeding, we found a significant reduction in the odds in 2017 IDHS compared to 2012 IDHS (aOR = 0.77, 95% CI: 0.62–0.95), infants from Sumatera Region (aOR = 2.02, 95% CI: 1.59–2.57), and from Eastern Indonesia (aOR = 1.36, 95% CI: 1.07–1.73). In household and maternal level characteristics, infants whose fathers had a high level of education had reduced odds. In contrast, infants whose mothers had a high level of education had increased odds of delayed initiation of breastfeeding. Our study also showed increased odds in infants who had less than four antenatal visits (aOR = 1.56, 95% CI: 1.16–2.11), delivered by Cesarean Section (aOR = 2.78, 95% CI: 2.07–3.73), and delivered in non-health facilities (aOR = 1.53, 95% CI: 1.15–2.03). Increased odds were also associated with the first birth rank infants (aOR = 1.56, 95% CI: 1.24–1.97).



TABLE 2 Factors associated with suboptimal early feeding practices in infants aged 0–5 months, The 2012 and 2017 IDHS.
[image: Table2]

For the prelacteal feeding practice, similar to the delayed initiation of breastfeeding practice, we found significantly lower odds in 2017 than in 2012 IDHS (aOR = 0.57, 95%CI: 0.46–0.72) (Table 2). Amongst the environmental-level characteristics, increased odds of prelacteal feeding was found in infants living in Sumatera Region (aOR = 1.45, 95% CI: 1.10–1.89) and in urban areas (aOR = 1.32, 95% CI: 1.02–1.70). Amongst the household-level characteristics, a reduced odds of delayed initiation of breastfeeding was found in infants of not-working fathers (aOR = 0.26, 95% CI: 0.11–0.60), while an increased odds was associated with infants born to mothers from wealthy households. An increased odds for prelacteal feeding was also associated with the first birth rank infants (aOR = 1.32, 95% CI: 1.05–1.66) and infants who reported having delayed initiation of breastfeeding in the first hour of life (aOR = 3.90, 95% CI: 3.17–4.79).

For the non-exclusive breastfeeding practice in the last 24 h preceding the survey, our multivariable analysis showed significantly lower odds in 2017 than in 2012 IDHS (aOR = 0.78, 95% CI: 0.63–0.96) (Table 2). Among the environmental and household-level characteristics, increased odds was found in infants living in Sumatera Region (aOR = 1.29, 95% CI: 1.02–1.63) and urban areas (aOR = 1.36, 95% CI: 1.08–1.70). We found reduced odds of non-exclusive breastfeeding amongst infants whose fathers were educated, while increased odds were found in mothers from richer households. Regarding maternal characteristics, the odds of non-exclusive breastfeeding increased significantly in mothers working in the non-agricultural field (aOR = 1.52, 95% CI: 1.21–1.90). Regarding the pregnancy and delivery characteristics, increased odds were associated with mothers attending less than four antenatal care services (aOR = 1.80, 95% CI: 1.36–2.38), mothers delivered by Cesarean section (aOR = 1.33, 95% CI: 1.01–1.75), and among the first birth-ranked infants (aOR = 1.28, 95% CI: 1.01–1.62). An increased odds for non-exclusive breastfeeding in the last 24 h was also associated with infants who had delayed initiation of breastfeeding (aOR = 1.47, 95% CI: 1.18–1.82) in the first hour of life and with those who received prelacteal feeding in the first 3 days of life (aOR = 1.62, 95% CI: 1.30–2.00).



4. Discussion


4.1. Main findings

Our study showed that approximately three-quarters of the infants aged 0–5 months in Indonesia had at least one of the suboptimal early infant feeding practices examined in this analysis (either delayed initiation of breastfeeding in the first hour of life, prelacteal feeding in the first 3 days of life, or not exclusively breastfed in the past 24 h preceding the survey). The determinants of delayed initiation of breastfeeding in the first hour of life were the year of IDHS, the region where infants lived, the father’s and mother’s level of education, antenatal visit, mode of delivery, place of delivery, and birth rank. Our study also found different factors associated with prelacteal breastfeeding practices in the first 3 days of life, i.e., the year of IDHS, the region where infants lived, type of residence, fathers’ occupation, household wealth index, birth rank, and timely initiation of breastfeeding. The predictors of exclusive breastfeeding practice in the last 24 days preceding the survey found in our analysis were the year of IDHS, the region where infants lived, type of residence, fathers’ education, household wealth index, mother’s occupation, antenatal visits, mode of delivery, birth rank, timely initiation of breastfeeding and prelacteal feeding practices. Our study showed the association between different factors and suboptimal early infant feeding practices. This could be used by program managers to formulate evidence-based interventions, including programmatic actions to overcome barriers to adopting recommended early infant feeding practices in Indonesia.



4.2. Increasing knowledge and awareness of optimal feeding practice

Our analysis found an increased likelihood for suboptimal early infant feeding practices in infants from Sumatera and the Eastern part of Indonesia, compared to those from the Java-Bali region. Lower access to health care services or health information in Sumatera and the Eastern part of Indonesia could contribute to the suboptimal early infant feeding practices. The disparity in access to and use of health services in those areas was also reported in previous studies (24, 25). Interestingly, although access to services and information is more likely to be limited in rural areas, our findings showed that infants from urban areas were more likely to be fed sub-optimally. An earlier study reported a similar finding showing better feeding practices among infants in rural than urban areas (26). The availability and accessibility of various breastmilk substitutes, heavily marketed in urban areas, could also explain this finding. Additionally, high female participation in the workforce in urban areas (27) may force mothers in cities to feed their infants with breastmilk substitutes.

Furthermore, this analysis found an association between the household wealth index and early infant feeding practices. An increased likelihood of infants having suboptimal early infant feeding practices when their mothers were from a high household wealth index could reflect the household’s economic capability to provide prelacteal food and formula milk as breastmilk substitutes. Additionally, as reported in previous literature (28, 29), we found that infants born to mothers with a high educational level were more likely to have suboptimal feeding practices. Mothers with a high education level will be more likely to have a high household wealth index and thus, could afford formula milk. This could further be aggravated by the fact that in some communities, formula milk is considered a marker of prestige (30).

The first birth-rank infants in this study were also more likely to have delayed initiation of breastfeeding, receive prelacteal feeding, and not be exclusively breastfed. This could be attributable to the difference in the knowledge between multiparous and primiparous women. Multiparous mothers were considered more knowledgeable and experienced in breastfeeding than primiparous women (31).

All these findings demonstrated the need for effective health promotion strategies in raising community awareness about the critical role of appropriate infant and young child feeding practices, including during early infancy. The educational intervention should specifically target mothers living in the Sumatera and Eastern part of Indonesia region, from rural areas, with a high household wealth index, high education level, as well as primiparous mothers. Previous literature showed that there were various effective educational interventions that could promote mothers’ self-efficacy and optimal breastfeeding practices, including those based on self-efficacy and planned behavior theory or internet technologies (32, 33).

The significant association between the three early infant feeding practices analyzed in this study also emphasizes the need to target women early, for example, during antenatal care services. This was = reflected in this analysis as women who attended fewer than four antenatal visits were more likely to delay breastfeeding initiation and not exclusively breastfeed their infants. Various studies also showed a significant association between antenatal care services and optimal breastfeeding practices (34). Mothers with adequate antenatal visits had increased opportunities to receive various health-related education, including lactation guidance and counseling. According to a study conducted in Lao PDR, around half of the mothers intended to purchase infant formula after watching its television advertisements (35). This poses a great challenge to health workers to consistently educate the community to make the most appropriate feeding for infants. Therefore, health workers should possess adequate knowledge and counseling skills to educate mothers and their family members. Health workers should also take advantage of every contact opportunity to promote optimal infant and young child feeding practices.



4.3. Supportive public policy

As breastfeeding requires collective social responsibilities to remove barriers to its practice, our findings highlight the need for a supportive public policy to encourage mothers to have optimal infant feeding practices. Our analysis shows that working mothers were more likely than non-working mothers not exclusively to breastfeed their infants. This was consistent with our previous study using the 2002/2003 and 2017 IDHS (16).

The improved optimal breastfeeding practices between 2012 and 2017 IDHS could reflect some of the supportive policies and regulations the Government of Indonesia has introduced since 2003 (36). This includes the 2003 Labor Law that forces employers to provide 3 months of paid maternity leave and allow breastfeeding breaks for working women. Later in 2009, a Joint Regulation from the Ministry of Women’s Empowerment, the Ministry of Manpower and Transmigration, and the Ministry of Health were issued that highlighted the benefits of breastfeeding and endorsed the provision of lactation rooms as well as breastfeeding breaks at workplaces during working hours (37). Furthermore, the government targeted the minimum rate of 50% for early initiation of breastfeeding and exclusive breastfeeding in the Strategic Plan of the Ministry of Health 2015–2019 (38).

However, despite the improvement, there are still challenges encountered in implementing these policies. For example, the maternity leave policy only regulates 13 weeks of paid maternity leave (39). This limits the ability of mothers to exclusively breastfeed their infants for 6 months. It was further reported that this regulation was not yet optimally enforced, as many eligible women still did not receive it (40). At workplaces, unclear policies at the workplace were also reported, for example, whether mothers could use their rest breaks at work to express breastmilk or the unavailability of lactation rooms at work (41). If the guidelines existed, the implementation was sometimes unclear and ineffective (42). Moreover, it is also important to formulate policies protecting women working in informal sectors, which remain unregulated.

One of the most complicated challenges for optimal breastfeeding practice is the aggressive and inappropriate marketing of breastmilk substitutes. Despite the World Health Assembly’s (WHA) adoption of the International Code of Marketing of Breastmilk Substitutes (The Code) in 1981, which outlines the international policy framework for protecting breastfeeding from unethical marketing practices (43), many countries continue to face difficulties in incorporating The Code into their legislation (44). A study in Indonesia examining compliance with The Code found violations among breastmilk substitute companies as well as health workers in all studied sites (45). Approximately 72% of women saw breastmilk substitute promotional materials in healthcare facilities. This points to the need for a monitoring system to ensure improved Code compliance and enforcement, as well as to raise awareness among stakeholders, including the general community, health workers, government, and manufacturers.



4.4. Creating supportive environments

An increased likelihood of delayed initiation of breastfeeding or non-exclusive breastfeeding in women who delivered through Cesarean section, as reported in other studies, was confirmed in our analysis (46, 47). This could be related to the problem of lactogenesis due to abdominal surgery. The Cesarean section might disrupt the hormonal pathway that spurs lactogenesis because of maternal stress or lowers oxytocin secretion (48). Delivery complications that were more likely to occur in the first pregnancy could force women to have a Cesarean section. Consequently, mothers could be separated from their infants, leading to delayed breastfeeding initiation in the first hour after delivery (31). Some studies reported that routines care after a Cesarean section interfered with bonding and delayed mothers holding their infants (49). Furthermore, some hospital settings lacked a specific breastfeeding protocol and were not Baby Friendly Initiatives certified (50). This shows that supportive care should begin immediately after delivery and continue until the early postpartum period for mothers with Cesarean sections. The availability and access to trained lactation consultants and other breastfeeding support are critical to promoting early initiation of breastfeeding and long-term breastfeeding success.

Furthermore, we found an increased likelihood of delayed breastfeeding initiation among those delivered in non-health facilities. In Indonesia, although more than 20% of deliveries in Indonesia still occurred at home, more than 90% of deliveries were already attended by skilled birth attendants (15). This shows the need for skilled birth attendants to continually promote optimal breastfeeding practices, including for mothers delivered outside health facilities.



4.5. Strengths and limitations of the study

The study had several strengths. First, this study used two nationally representative survey datasets with a large sample size to investigate the role of various predictors of early feeding practices in infants aged 0–5 months. Second, the IDHS also used a standardized questionnaire and methods that could be used to compare results across years of surveys and countries. However, when interpreting the findings of this study, several limitations should be considered. We used 24 h recall data for exclusive breastfeeding; therefore, the rate of exclusive breastfeeding might be overestimated. Some recall bias might occur, as mothers of older infants might forget details in their infants’ early days of life. However, our analysis used information only from mothers of infants aged 0–5 months, which could minimize the bias. The information provided in this study was not validated as in other cross-sectional surveys. Nevertheless, these limitations did not affect the validity of our results.



4.6. Conclusion

Our study found a high percentage of infants aged 0–5 months who had suboptimal feeding practices in Indonesia. There was a significant association between environmental, household, maternal, pregnancy, delivery, and child characteristics with delayed initiation of breastfeeding in the first hour of life, prelacteal feeding in the first 3 days of life, and non-exclusive breastfeeding in the last 24 h preceding the survey. This highlights the importance of an integrated approach to ensure that infants receive adequate nutrition for their health, growth, and development in their early years. Effective health education interventions, using different channels of communication as well as through antenatal care services, are critical in raising mothers, other family members, and the general community’s awareness and understanding of the importance of optimal early infant feeding practices. Consequently, improving health workers’ awareness, knowledge, and skills is critical to conduct effective counseling and other health promotion strategies. Moreover, efforts to create supportive public policies, such as maternal leave regulations or the implementation of the International Code of Marketing of Breastmilk Substitutes, should be accompanied by continuous monitoring and rigorous enforcement. Furthermore, breastfeeding protocol and Baby Friendly Hospital Initiatives could be continuously promoted at health facilities to better support breastfeeding practices in Indonesia.




Data availability statement

The datasets presented in this study can be found in online repositories. The names of the repository/repositories and accession number (s) can be found below: The DHS Program (https://dhsprogram.com/data/available-datasets.cfm).



Ethics statement

Ethical approval was not provided for this study on human participants because this is a secondary analysis of the Indonesia Demographic and Health Survey (IDHS) data available in the public domain; therefore, ethical approval is not required. The study was conducted according to internationally agreed ethical principles for medical research. The patients/participants provided their written informed consent to participate in this study.



Author contributions

CT and RW conceived the study. CT, AM, and IA conducted data analysis. CT drafted the manuscript. RW and IA contributed to the literature review and provided advice on the data analysis. All authors contributed to the article and approved the submitted version.



Acknowledgments

The authors thank The DHS Program of ICF International and USAID for making IDHS data available and accessible. The authors also thank the Dean and staff of the Faculty of Medicine, Pattimura University, Ambon, Indonesia, and the Chief and staff of the College of Bhakti Pertiwi, Indonesia. The authors gratefully acknowledge all IDHS teams and respondents who participated in the surveys.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fnut.2023.1080727/full#supplementary-material



References

 1. World Health Organization. Infant and young child feeding: key facts Geneva: World Health Organization (2021). Available at: https://www.who.int/news-room/fact-sheets/detail/infant-and-young-child-feeding (Accessed September 15, 2022).

 2. World Health Organization and UNICEF. Indicators for assessing infant and young child feeding practices: definitions and measurement methods: CC BY-NC-SA 3.0 IGO. Avaialble at: https://creativecommons.org/licenses/by-nc-sa/3.0/igo) (2021).

 3. Rollins,NC, Bhandari,N, Hajeebhoy,N, Horton,S, Lutter,CK, Martines,JC , et al. Why invest, and what it will take to improve breastfeeding practices? Lancet. (2016) 387:491–504. Epub 2016/02/13. doi: 10.1016/s0140-6736(15)01044-2 

 4. Smith,ER, Hurt,L, Chowdhury,R, Sinha,B, Fawzi,W, Edmond,KM , et al. Delayed breastfeeding initiation and infant survival: a systematic review and meta-analysis. PLoS One. (2017) 12:e0180722. doi: 10.1371/journal.pone.0180722 

 5. World Health Organization. Infant and young child feeding: model chapter for textbooks for medical students and allied health professionals In:. Infant and Young Child Feeding: Model Chapter for Textbooks for Medical Students and Allied Health Professionals. Geneva: World Health Organization (2009)

 6. Adem,A, Assefa,N, Deresa,M, Yuya,M, Ayana,GM, Negash,B , et al. Prelacteal feeding practices and its associated factors among mother of children less than 2 years of age in Kersa District, eastern Ethiopia. Global. Pediatr Health. (2021) 8:2333794X211018321. doi: 10.1177/2333794x211018321 

 7. Birhan,TY, Birhan,NA, and Alene,M. Pooled prevalence and determinants of Prelacteal feeding practice in eastern Africa evidence from demographic and health survey data: a multilevel study. Risk Manag Healthc Policy. (2021) 14:1085-1095. Epub) 14:1085–95. doi: 10.2147/rmhp.S297564

 8. World Health Organization, and Unicef. Global Strategy for Infant and Young Child Feeding. Geneva: World Health Organization (2003).

 9. Horta,BL, and Victora,CG. Long-Term Effects of Breastfeeding: A Systematic Review. Geneva: World Health Organization (2013).

 10. Horta,BL, and Victora,CG. Short-Term Effects of Breastfeeding: Systematic Review on the Benefits of Breastfeeding on Diarrhoea and Pneumonia Mortality, Geneva: World Health Organization (2013).

 11. Victora,CG, Bahl,R, Barros,AJD, França,GVA, Horton,S, Krasevec,J , et al. Breastfeeding in the 21st century: epidemiology, mechanisms, and lifelong effect. Lancet. (2016) 387:475–90. doi: 10.1016/S0140-6736(15)01024-7 

 12. World Health Organization. Global nutrition targets 2025: Policy brief series (WHO/NMH/NHD/14.2). Geneva: World Health Organization (2014).

 13. World Health Organization. WHO/UNICEF Discussion Paper: The Extension of the 2025 Maternal, Infant and Young Child Nutrition Targets to 2030. Geneva: World Health Organization (2019).

 14. Statistics Indonesia, National Family Planning Coordinating Board, Ministry of Health Republic of Indonesia, and ORC Macro. Indonesia Demographic and Health Survey. Calverton. Maryland: BPS and ORC Macro (2007). 2008 p.

 15. Statistics Indonesia, National Family Planning Coordinating Board, Ministry of Health Republic of Indonesia, and Macro, O. Indonesia Demographic and Health Survey. Calverton. Maryland: BPS and ORC Macro (2017). 2017 p.

 16. Titaley,CR, Loh,PC, Prasetyo,S, Ariawan,I, and Shankar,AH. Socioeconomic factors and use of maternal health services are associated with delayed initiation and non-exclusive breastfeeding in Indonesia: secondary analysis of Indonesia demographic and health surveys 2002/2003 and 2007. Asia Pac J Clin Nutr. (2014) 23:91–104. Epub 2014/02/25. doi: 10.6133/apjcn.2014.23.1.18 

 17. Tan,KL. Factors associated with exclusive breastfeeding among infants under six months of age in peninsular Malaysia. Int Breastfeed J. (2011) 6:2. doi: 10.1186/1746-4358-6-2 

 18. Sorrie,MB, Amaje,E, and Gebremeskel,F. Pre-lacteal feeding practices and associated factors among mothers of children aged less than 12 months in Jinka town, South Ethiopia, 2018/19. PLoS One. (2020) 15:e0240583. Epub 2020/10/14. doi: 10.1371/journal.pone.0240583 

 19. Khanal,V, Scott,JA, Lee,AH, Karkee,R, and Binns,CW. Factors associated with early initiation of breastfeeding in Western Nepal. Int J Environ Res Public Health. (2015) 12:9562–74. doi: 10.3390/ijerph120809562 

 20. Lakati,AS, Makokha,OA, Binns,CW, and Kombe,Y. The effect of pre-lacteal feeding on full breastfeeding in Nairobi. Kenya East Afr J Public Health. (2010) 7:258–62. Epub 2011/04/27. doi: 10.4314/eajph.v7i3.64737 

 21. Statistics Indonesia, National Family Planning Coordinating Board, Ministry of Health Republic of Indonesia, and Macro, O. Indonesia Demographic and Health Survey. Calverton. Maryland: BPS and ORC Macro (2012). 2013 p.

 22. USAID, Davies, U, WHO, UNICEF, and IFPRI. Indicators for assessing infant and young child feeding practices. Part 1. Definitions. (2008). Available at: www.ennonline.net/iycfindicators

 23. Filmer,D, and Pritchett,LH. Estimating wealth effects without expenditure data--or tears: an application to educational enrollments in states of India. Demography. (2001) 38:115–32. doi: 10.1353/dem.2001.0003 

 24. Nababan,HY, Hasan,M, Marthias,T, Dhital,R, Rahman,A, and Anwar,I. Trends and inequities in use of maternal health care services in Indonesia, 1986–2012. Int J Women's Health. (2018) 10:11–24. doi: 10.2147/IJWH.S144828 

 25. Laksono,AD, Rukmini,R, and Wulandari,RD. Regional disparities in antenatal care utilization in Indonesia. PLoS One. (2020) 15:e0224006. doi: 10.1371/journal.pone.0224006 

 26. Wallenborn,JT, Valera,CB, Kounnavong,S, Sayasone,S, Odermatt,P, and Fink,G. Urban-rural gaps in breastfeeding practices: evidence from Lao People's Democratic Republic. Int J Public Health. (2021) 66:1604062. doi: 10.3389/ijph.2021.1604062 

 27. Green,M, Pries,AM, Hadihardjono,DN, Izwardy,D, Zehner,E, and Moran,VH. Breastfeeding and breastmilk substitute use and feeding motivations among mothers in Bandung City, Indonesia. Matern Child Nutr. (2021) 17:e13189. doi: 10.1111/mcn.13189 

 28. Kiwango,F, Mboya,IB, John,B, Hashim,T, Msuya,SE, and Mgongo,M. Prevalence and factors associated with timely initiation of breastfeeding in Kilimanjaro region, northern Tanzania: a cross-sectional study. BMC Pregnancy Childbirth. (2020) 20:505. doi: 10.1186/s12884-020-03209-y 

 29. Islam,MA, Mamun,A, Hossain,MM, Bharati,P, Saw,A, Lestrel,PE , et al. Prevalence and factors associated with early initiation of breastfeeding among Bangladeshi mothers: a nationwide cross-sectional study. PLoS One. (2019) 14, 14:e0215733. doi: 10.1371/journal.pone.0215733 

 30. Deubel,TF, Miller,EM, Hernandez,I, Boyer,M, and Louis-Jacques,A. Perceptions and practices of infant feeding among African American women. Ecol Food Nutr. (2019) 58:301–16. doi: 10.1080/03670244.2019.1598977 

 31. Mukora-Mutseyekwa,F, Gunguwo,H, Mandigo,RG, and Mundagowa,P. Predictors of early initiation of breastfeeding among Zimbabwean women: secondary analysis of ZDHS 2015. Matern Health Neonatol Perinatol. (2019) 5:2. doi: 10.1186/s40748-018-0097-x 

 32. Chipojola,R, Chiu,H-Y, Huda,MH, Lin,Y-M, and Kuo,S-Y. Effectiveness of theory-based educational interventions on breastfeeding self-efficacy and exclusive breastfeeding: a systematic review and meta-analysis. Int J Nurs Stud. (2020) 109:103675. doi: 10.1016/j.ijnurstu.2020.103675 

 33. Almohanna,AA, Win,KT, and Meedya,S. Effectiveness of internet-based electronic technology interventions on breastfeeding outcomes: systematic review. J Med Internet Res. (2020) 22:e17361. doi: 10.2196/17361 

 34. Habtewold,TD, Sharew,NT, and Alemu,SM. Evidence on the effect of gender of newborn, antenatal care and postnatal care on breastfeeding practices in Ethiopia: a meta-analysis andmeta-regression analysis of observational studies. BMJ Open. (2019) 9:e023956. doi: 10.1136/bmjopen-2018-023956 

 35. Lee,HMH, Durham,J, Booth,J, and Sychareun,V. A qualitative study on the breastfeeding experiences of first-time mothers in Vientiane, Lao PDR. BMC Pregnancy Childbirth. (2013) 13:223. doi: 10.1186/1471-2393-13-223 

 36. Saputri,NS, Spagnoletti,BRM, Morgan,A, Wilopo,SA, Singh,A, McPake,B , et al. Progress towards reducing sociodemographic disparities in breastfeeding outcomes in Indonesia: a trend analysis from 2002 to 2017. BMC Public Health. (2020) 20:1112. doi: 10.1186/s12889-020-09194-3 

 37. Ministry of Women’s Empowerment Republic of Indonesia. Ministry of Manpower and Transmigration Republic of Indonesia, and Ministry of Health Republic of Indonesia, joint regulation on increasing breastfeeding in the workplace [Peraturan Bersama Peningkatan Pemberian air Susu Ibu Di Tempat Kerja] In:. Ministry of Women’s empowerment Republic of Indonesia, Ministry of Manpower and Transmigration Republic of Indonesia, and Ministry of Health Republic of Indonesia. Jakarta: (2008)

 38. Ministry of Health Republic of Indonesia. Ministry of Health Republic of Indonesia. Strategic plan of Ministry of Health Republic of Indonesia, year 2015–2019 [Rencana Strategis Kementerian Kesehatan Tahun 2015–2019]. Jakarta: Ministry of Health Republic of Indonesia (2015).

 39. Ministry of Manpower and Transmigration Republic of Indonesia. Law No. 13/2003 concerning Manpower [Undang-undang No. 13/2003 tentang Ketenagakerjaan]. Jakarta: (2003).

 40. Addati, L, Cassirer, N, and Gilchrist, K eds. Maternity and Paternity at Work: Law and Practice Across the World. Geneva: International Labour Organization (ILO) (2016).

 41. Sari,Y. Lack of Exclusive Breastfeeding Among Working Mothers in Indonesia. Kesmas: Jurnal Kesehatan Masyarakat Nasional (2016) 11.

 42. Shetty,P. Indonesia's breastfeeding challenge is echoed the world over. Bull World Health Organ. (2014) 92:234–5. doi: 10.2471/blt.14.020414 

 43. World Health Organization. International code of marketing of breastmilk substitutes: World Health Organization (1981). Available at: https://apps.who.int/iris/handle/10665/40382

 44. Michaud-Létourneau,I, Gayard,M, and Pelletier,DL. Translating the international code of Marketing of Breastmilk Substitutes into national measures in nine countries. Matern Child Nutr. (2019) 15:e12730. doi: 10.1111/mcn.12730 

 45. Hidayana,I, Februhartanty,J, and Parady,VA. Violations of the international code of Marketing of Breastmilk Substitutes: Indonesia context. Public Health Nutr. (2017) 20:165–73. doi: 10.1017/s1368980016001567

 46. Gayatri,M, and Dasvarma,GL. Predictors of early initiation of breastfeeding in Indonesia: a population-based cross-sectional survey. PLoS One. (2020) 15:e0239446:15. doi: 10.1371/journal.pone.0239446 

 47. Hobbs,AJ, Mannion,CA, McDonald,SW, Brockway,M, and Tough,SC. The impact of caesarean section on breastfeeding initiation, duration and difficulties in the first four months postpartum. BMC Pregnancy Childbirth. (2016) 16:90. doi: 10.1186/s12884-016-0876-1 

 48. Hyde,MJ, Mostyn,A, Modi,N, and Kemp,PR. The health implications of birth by caesarean section. Biol Rev Camb Philos Soc. (2012) 87:87. doi: 10.1111/j.1469-185X.2011.00195.x, 229, 243

 49. Prior,E, Santhakumaran,S, Gale,C, Philipps,LH, Modi,N, and Hyde,MJ. Breastfeeding after cesarean delivery: a systematic review and meta-analysis of world literature. Am J Clin Nutr. (2012) 95:1113–35. doi: 10.3945/ajcn.111.030254 

 50. Fair,FJ, Morrison,A, and Soltani,H. The impact of baby friendly initiative accreditation: an overview of systematic reviews. Matern Child Nutr. (2021) 17:e13216. doi: 10.1111/mcn.13216 



OPS/images/fnut-10-1080727-t001.jpg
Prevalence

Non-exclusive
breastfeeding in
the last 24h

% % %

Frequency Delayed initiation ~ Prelacteal

Variable of breastfeeding Feeding

Suboptimal infant feeding practice
Non-exclusive breastfeeding

No 1428 4468 3579 3644
Yes 1769 5532 6421 6356
Prelacteal feeding
No 1585 3095 4694
Yes 1612 50.43 69.05 6356
Delayed initiation of breastfeeding
No 1463 4577 69.05 3579
Yes 1734 5423 3471 5217
Environmental characteristics
Year of survey
2012 1621 5068 49.42 5776 59.82
2017 1577 1932 201 4289 507
Region
Java-Bali 1711 5352 141 4833 1659
Sumatera 759 275 5788 60.03 3856
Eastern Indonesia 727 273 4337 4532 4626
Type of place of residence
Rural 1532 4793 4655 49.19 4145
Utban 1665 5207 45.04 5156 47.64
Household-level characteristics
Husband’s education
No education 37 115 57.15 262 33.02
Incomplete primary school 205 641 3956 4301 4851
Completed primary school 672 2101 4495 48.29 4535
Incomplete secondary school 753 254 4511 47.98 47.29
Secondary school or above 1482 1636 47.06 5142 4335
Husband’s occupation
Non agriculture 2416 7556 4583 5108 4369
Agriculture 700 2190 4597 5097 4898
Not working 28 088 47.84 2557 352
Household wealth index
Poorest 532 1663 405 4339 1967
Poorer 612 2008 1611 1638 456
Middle 791 273 4666 4944 4434
Richer 592 1851 4593 5427 0.3
Richest 485 1517 4713 5891 4485
Maternal characteristics
Maternal age at the time of interview
Less than 20 years old 219 686 19.09 5658 412
20-29years old 1646 5147 4632 5137 4495
30-39years old 1169 3657 4401 485 4498
40 or more years old 163 510 4825 165 4445
Maternal education
No education 55 171 3285 2783 2636
Incomplete primary school 199 623 4484 4139 4582
Completed primary school 609 19.06 281 5041 14615
Incomplete secondary school 898 2809 46356 4838 4449
Secondary school or above 1436 4491 1696 5383 1471
Maternal occupation
Not working 1831 5727 4417 4953 4868
Agriculture 210 657 371 4043 4622
Non agriculture 1156 3616 4867 5366 3805
Maternal final says on health care
‘Woman alone 139 3563 4471 4967 4432
‘Woman with partner 1553 4859 4621 5206 4562
Partner alone 436 1426 4774 50.49 4345
Permission to visit health care facility
Not concerned 299 9370 4544 5057 4453
Concerned 194 607 5108 4886 4597
Availability of money to visit health care facility
Not concerned 2719 8503 4551 5135 4482
Concerned 470 1469 7.4 4528 359
Distance to visit health care facility
Not concerned 2822 8826 4537 5063 4478
Concerned 366 1143 4893 49.28 343
Companion to visit health care facility
Not concerned 2381 7445 4456 5072 1506
Concerned 808 2526 1929 4965 B2
Frequency of reading newspaper
Atleast once a week 307 961 4582 5135 3521
Less than once a week 134 3547 4814 5411 45.02
Never 1748 5168 1421 47.88 14615
Frequency of listening to radio
Atleast once a week 1257 4558 5338 017
Less than once a week 3292 4652 565 4319
Never 5149 4534 46.09 466
Pregnancy characteristics
Intention to become pregnant
‘Then 2599 8129 4547 5143 371
Later 324 1012 456 1143 5391
No more 268 837 4752 49.28 4395
Antenatal care visit
Four or more visits 2753 86.11 4474 s1.21 4627
Less than four visits 444 1389 5215 14555 3481
Complications during pregnancy
Without complication 2684 8395 4571 s0.11 14525
With complication 513 1605 46.08 5208 4167
‘Tetanus Toxoid injections during pregnancy
Never 1090 3410 497 5319 4179
One injection 877 27.43 1 9.8 19.69
“Two or more injections 1180 3691 371 4935 4398
Do not know 4 126 472 4596 4435
Number of iron tablets consumed
None 585 18.30 46.15 4728 3923
<90 1219 3811 14685 5167 339
90-179 562 17.57 40.04 4985 4952
180+ 683 2135 4527 5191 5146
Do not know 105 327 5785 5253 3031
Delivery characteristics
Delivery assistant
Health professional 2893 90.49 4576 509 4488
None/traditional birth attendants 288 9.00 4585 4754 4359
Mode of delivery
Vaginal delivery 2651 8293 4199 4778 4664
Cesarean Section 546 17.07 64.1 63 3514
‘Type of delivery complications
None 1231 3850 435 5172 573
Any complication 1804 56.43 472 4958 4598
Place of delivery
Public health facilties 176 3427 362 46.09 5272
Private health facilities 1279 3727 4894 5512 5997
Non-health facilities (e.g. at home or other 977 2847 4862 50.46 5916
places outside the health facility)
Child characteristics
Sex of the child
Female 1579 4939 4531 993 1617
Male 1618 5061 1621 5091 B2
Combined birth rank and birth interval
2nd/3rd birth rank, more than 2-years 1445 4520 422 48.06 4806
interval
1t birth rank 176 3678 5253 5754 3893
20d/3rd birth rank, less than or equal 160 500 3636 1165 566
2-years interval
4th birth rank, more than 2-years interval 338 1057 4245 4361
4th birth rank, less than or equal to 2-years 7 246 3364 4851
interval
Childs size at birth
Average 1787 5588 1477 5065 4435
Smaller than average 397 1240 5229 5103 4135
Larger than average 937 2930 4412 48.94 4731
Age of pregnancy
Term 3116 97.47 4585 5027 4493

Preterm 76 238 4231 59.66 36.85





OPS/images/fnut-10-1080727-t002.jpg
Delayed initiation of

Prelacteal feeding Non-exclusive breastfeeding

Variable breastfeeding in the last 24h
aOR 95% ClI P aOR 95% Cl aOR 95% Cl P
Suboptimal infant feeding practice
Prelacteal feeding
No 100
Yes 162 130 200 | <0001

Delayed initiation of breastfeeding

No 100 1.00

Yes 390 317 479 <0001 147 118 182 <0001
Environmental characteristics

Year of survey

2012 1.00 1.00 1.00

2017 077 | 0&2 095 0014 057 046 072 <0001 078 063 0% 0018
Region

Java-Bali 1.00 1.00 1.00

Sumatera 2,02 159 257 <0.001 145 110 1.89 0.007 129 1.02 1.63 0.033

Eastern Indonesia 1.36 1.07 173 0.013 1.00 077 129 0.975 115 091 145 0231
Type of place of residence

Rural 1.00 1.00 1.00

Urban 095 0.74 121 0.673 132 1.02 170 0.035 1.36 1.08 170 0.008

Household-level characteristics

Husband’s education

No education 1.00 1.00

Incomplete primary school 031 0.13 073 0.007 039 0.19 079 0.009
Completed primary school 04 019 101 0053 039 020 077 0007
Incomplete secondary school 037 0.16 085 0.020 036 018 072 0.004
Secondary school or above 03 017 088 | 00x 032 016 063 0001

Husband's occupation

Non agriculture 100
Agriculture 103 078 136 0.838
Not working 0.26 o1 060 0.002

Household wealth index
Poorest 100 100 100
Poorer 129 095 176 0104 105 075 147 0775 127 093 173 0.136
Middle 138 | 100 190 | 0050 126 090 175 0.172 132 096 180 0.085
Richer 137 095 198 0092 163 113 236 0.009 160 114 224 0.007
Richest 141 092 214 012 205 134 315 0.001 121 083 175 0322

Maternal characteristics

Maternal education
No education 100
Incomplete primary school 277 114 673 0025
Completed primary school 25 113 570 0025
Incomplete secondary school | 287 127 648 0011
Secondary school or above 260 113 600 | 0025
Maternal occupation
Not working 100
Agriculture 102 0.69 151 0935
Non agriculture 152 121 190 <0001

Pregnancy characteristics
Antenatal care visit

Four or more visits 100 100

Less than four visits 1.56 116 21 <0.001 1.80 136 238 <0.001

Delivery characteristics

Mode of Delivery
Vaginal delivery 100 100
Cesarean Section 278 | 207 373 <0001 133 101 175 0,044

Place of delivery

Public health facilities 1.00
Private health facilities 124 0.96 1.60 0.098
Non-health faciliies (egoat | 153 | LIS 203 | 0003

home or other places outside
the health facility)

Child characteristics

Combined birth rank and birth interval
2nd/3rd birth rank, more than 1.00 1.00 1.00
2-years interval

Ist

h rank L6 124 197 <0001 132 105 166 0019 128 Lot 162 0039
2nd/3rdbirthrank, lessthan | 068 044 107 0093 086 053 140 0512 060 038 095 0030
or equal 2-years interval

4th birth rank, more than w02 140 09 072 052 101 0058 L 082 150 0494
2-years interval

4th birth rank, less than or 054 028 103 0060 058 028 121 0.148 086 046 161 0612
equal to 2-years interval

Only variables significantly associated with study outcomes were retained in the final model.
Year of IDHS, region, and type of residence (urban/rural) were selected a priori to be retained in the final model regardless of their significance level.
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