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Abstract

:

Child complementary feeding (CF) practices meet dietary recommendations more often among educated, high-income groups. Much of the evidence for this association addresses inadequate CF for addressing child undernutrition. However, in many countries, including Thailand, child malnutrition assessments must now address under- and over-nutrition. More comprehensive data is needed to understand this complex situation. This study uses data from the Thailand Multiple Indicators Survey 2019, to identify the determinants of CF practices among 6–23-month children (n = 4125) using the newly developed WHO indicators. Logistic regression analysis was used to measure associations between sociodemographic factors and CF practices. In a fully adjusted model, child age, primary caregivers’ education, and household incomes were statistically associated with (in)appropriate CF practices. Older children aged 9–23 months, not only have better minimum dietary diversity (MDD), minimum acceptable diet (MAD), and egg and/or flesh food consumption (EFF), but also tend to consume more unhealthy foods. The proportion of inappropriate CF practices was higher among children living with caregivers other than their mothers. While maternal education and household income were positively associated with MDD and MAD, children of mothers from middle-class households consumed more sweetened beverages. Therefore, nutrition programs addressing different feeding problems should be developed specifically for different primary caregiver and demographic groups.
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1. Introduction


Child malnutrition remains an alarming global issue, despite the remarkable progress in improving social and economic development [1]. Malnutrition, which is defined as “deficiencies, excesses, or imbalances in a person’s intake of energy and/or nutrients”, addresses two broad groups of conditions- undernutrition and overnutrition [2]. International organisations estimate that global stunting and wasting prevalence among children under five declined from 33.1% and 7.5% in 2000 to 22.0% and 6.7% in 2020, respectively [3]. However, the prevalence of overweight among children under five increased from 5.4% in 2000 to 5.7% in 2020 [3]. The prevalence of the two malnourished states displays significant variation across contexts and settings.



Child undernutrition has the greatest impact in low-and middle-income countries (LMICs). An analysis using national survey data from 50 LMICs showed a moderate decline in child stunting prevalence from 40.1% and 23.3% in 2000 to 31.9% and 17.5% in 2015, respectively [4]. Moreover, undernutrition has the greatest impact on Asian and African children. Approximately, 79 million Asian children younger than five years are affected by stunting and 31.9 million by wasting [3]. At the same time, the levels and trends of child overnutrition have been growing in many regions, especially Southeast Asia. In this region, the prevalence increased from only 3.7% in 2000 to 7.5% in 2020 [3]. Moreover, the impact of child overnutrition is greatest in upper-middle-income (8.8%) and high-income (7.8%) countries when compared with low-income (3.7%) and lower-middle-income (4.0%) countries [3].



In Thailand, a Multiple Indicator Cluster Survey (MICS) revealed that stunted, underweight, and wasted prevalence among young children had slightly improved between 2012 and 2019. The stunting rate decreased from 16.3% in 2012 to 10.5% in 2016 before slightly increasing to 13% in 2019 [5,6,7]. The trend in child underweight is similar to those in stunting, where the rate decreased from 9.2% in 2012 to 6.7% in 2016 and then rose to 8% in 2019. However, MICS shows a slight drop in levels of child wasting from 6.7% in 2012 to 5.4% in 2016, and then an increase to 8% in 2019. As well, like other upper-middle-income countries, Thailand is facing increasing levels of child overnutrition. Overweight prevalence among Thai children under five was under 2% in 1986 [8], it then steadily increased to 9% in the next 33 years [7]. Therefore, Thailand is now encountering a double burden of child malnutrition.



Inappropriate complementary feeding is a cause of malnutrition, both under and over nutrition, in children. Children being fed poor quality semi-solid food and/or with low meal frequency were associated with undernutrition, which includes three groups of conditions: stunting, wasting, and underweight [9,10]. Meanwhile, the early introduction of complementary feeding has been associated with the risk of early cessation of breastfeeding and the risk of overweight and obesity [11,12,13]. Caregivers, most often mothers, take responsibility for young child feeding, with their practices influencing child nutritional status. Child feeding practices are also influenced by multidimensional determinants, including personal, household and community factors. Previous studies tend to focus on determining the socioeconomic determinants of child feeding practices, especially in LMICs. Children that are older, and from better maternal education backgrounds, higher household wealth status and higher access to antenatal care are associated with better complementary feeding practices [14,15,16,17]. However, the determinants of child feeding practices vary in different contexts and settings.



In 2008, the WHO introduced indicators for assessing infant and young child feeding practices. These indicators were designed to assess trends and diversity in young child diets, identify children at risk of malnutrition and monitor progress in risk reduction, and evaluate interventions [18]. As the food landscape has changed, the WHO proposed a new set of indicators in 2021, covering dietary diversity, food groups, and unhealthy food and beverage consumption [19]. The summary of changes between the 2008 and 2021 set of indicators is described in Table S1.



In Thailand, the determinants of child health and nutrition have undergone fundamental changes as the country has experienced rapid socio-demographic and economic change over the past decades. Thailand became an upper-middle-income country in 2011, and is experiencing the dual burdens of over and under nutrition. Consequently, gaining a better understanding of the current relationship between socioeconomic and demographic status and child feeding practices is needed. Therefore, the aim of this study is to use the newly developed WHO infant feeding indicators to assess patterns of complementary feeding among Thai children 6–23 months of age, the distribution of these patterns, and to identify the potential risk factors associated with inappropriate complementary feeding practices in Thailand.




2. Materials and Methods


This study is a cross-sectional quantitative analysis of secondary data. We analysed data for 4125 children aged 6–23 months obtained from the nationally representative Multiple Indicators Cluster Survey (MICS) 2019 to assess the association between complementary feeding patterns and child, caregivers, and other characteristics.



2.1. Data Sources and Variables


Multiple Indicators Cluster Survey (MICS) is an international cross-sectional household survey program developed and introduced by the United Nations Children’s Fund (UNICEF) to support countries to collect useful data about women and children. Countries can employ MICS to measure indicators or monitor the progress of Sustainable Development Goals. Furthermore, findings from MICS are able to be empirical evidence for developing policies to improve children’s diets [7].



This study analysed the Multiple Indicators Cluster Survey 2019 (MICS6), conducted by the National Statistical Office (NSO) in Thailand, between May and November 2019. MICS6 used face-to-face interviews by the trained field staff of NSO. NSO collected data from 17 of Thailand’s 77 provinces in five regions (Bangkok, Central, North, South, and Northeast). Field workers entered all data into tablets directly during the interviews. Each interview took around one hour. If the sampled respondent was not home or physically present during the first visit, NSO staff revisited at least three times [7].



Our study only used data from interviews with mothers or caregivers of children aged 6–23 months old. The main independent variables were child’s factors (gender and age), maternal/ caregivers’ factors (age, education, and nationality), and household and community level factors (household wealth index, residential areas, and geographical regions). The WHO complementary feeding indicators were dependent variables.




2.2. Complementary Feeding Indicators of WHO


We applied the new and updated infant and young child feeding indicators of the WHO [19]. Table 1 summarised the new WHO complementary feeding indicators.




2.3. Data Analysis


STATA software version 17 was used for all calculations (serial license number: 401709350741). There were three steps to the analysis. First, was a descriptive analysis to explain the characteristics of the sample and frequency of the complementary feeding indicators. Second, univariate logistic regression analysis was used to calculate the odds ratio (OR) to explore the association between complementary feeding indicators and each independent variable. Third, multivariate logistic regression was applied to find an adjusted odds ratio (AOR) to examine the association between the dependent variable and adjusted each independent variables, mutually adjusted for all other independent variables. We included all independent variables in the multivariate logistic regression analysis, even though they did not show statistically significant association in our analysis, because previous papers had suggested there may be an association. Statistical significance was measured at the 95% confidence level (p-value < 0.05).





3. Results


3.1. Characteristics of the Sample


The number of sampled children aged between 6–23 months was 4125. Male and female children were nearly equally represented in the sample, at 51.49% and 48.51% respectively. Most children were in the age range of 12–23 months (69.8%). The proportion of children cared for by people other than their mothers increased by the child’s age. Overall, around 30% of children were currently breastfed (reported receiving any breastmilk in the past 24 h). Moreover, around 38% of children with mothers as primary caregivers were currently being breastfed, while only 3% of those being cared for by others reported receiving breastmilk in the past 24 h. In terms of characteristics of mothers and other caregivers, about three-fourths of mothers were 20–35 years old. Approximately 96% of other caregivers were aged above 35. Mainly, mothers of these children hold a high school degree and above (86.57%), while the majority of other caregivers had only attained a primary level of education (75.40%). The majority of children, especially those being cared for by others, were in rural areas in the northeast of Thailand (Table 2).




3.2. Complementary Feeding Indicators


Table 3 presents the complementary feeding indicators of children being cared for by mothers and others across child age groups. Most children in the 6–8 months group had received solid, semi-solid, or soft foods (91.56% and 93.41% in groups being cared for by mothers and others, respectively). When comparing the proportions of other indicators between primary caregivers’ groups, there were significant differences in all indicators. Overall, less than half of 6–8 month old children meet minimum dietary diversity standards (MDD). There were higher proportions of children being cared for by mothers who achieved MDD than those with others (45.35% vs. 32.97%, p < 0.001 in the 6–8 months group; 65.95% vs. 61.38%, p = 0.009; 75.96% vs. 67.62%, p < 0.001 in the 12–17 months group; 74.09% vs. 67.54%, p < 0.001 in 18–23 months group). There were higher proportions of children being cared for by mothers achieving minimum acceptable diet standards (MAD) than those with others (42.19% vs. 27.27%, p < 0.001 in the 6–8 months group; 64.31% vs. 58.45%, p = 0.001 in the 9–11 months group; 70.39% vs.65.10%, p = 0.002 in the 12–17 months group; 70.37% vs. 63.68%, p < 0.001 in the 18–23 months group). Overall, most children aged 6–23 months had eggs or flesh meats and vegetables or fruit in the past 24 h, but the rates were lower for infants aged 6–8 months. The consumption rate of eggs or flesh meats and vegetables or fruit were lower in those children being cared for by others when compared to mothers. Furthermore, the consumption rate of sweet beverages and unhealthy foods increased as children aged. These consumption rates were higher in children being cared for by others when compared to mothers.




3.3. Determinants of Complementary Feeding Indicators


Findings of univariate logistic regression revealed that either living with mothers or not, the age of children had an association with almost all complementary feeding indicators, except, MMFF. For children who lived with mothers, sociodemographic factors (region or wealth) related to MDD, MMFF, MAD, EFF, SWB, UFC, and ZVF, while sociodemographic factors of children who lived with others associated with MDD, MAD, EFF, SWB, and ZVF. Education levels of primary caregivers had an association with some indicators in the ‘living with mothers’ group namely MDD, MMF, MAD, EFF, SWB, and ZVF, but the variable did not associate with the ‘living with others’ group. (Supplementary Tables S2 and S3).



Table 4 presents the results of the multivariate logistic regression analysis in which all the main variables were included. The child’s age had strong associations with complementary feeding indicators. Older children tend to have better MDD, MMF, MAD, and EFF. After adjusting for covariates, children aged 12–17 months had strong associations with MDD in the group being cared for by mothers (adjusted odd ratios (AOR) = 4.35 [95% CI: 3.38–5.60]), and the group being cared for by others (4.75 [1.66–13.62]). There were associations between child age and EFF in children being cared for by both mothers and others; compared with those in youngest age group, those in aged 9–11 months (3.35 [2.32–4.85]) and (6.90 [1.62–29.31), 12–17 months (7.18 [4.89–10.54) and (18.95 [4.28–83.95]), and 18–23 months (9.54 [6.22–14.61]) and (84.02 [8.64–817.36]). Children of mothers with higher education and from wealthier households had better appropriate complementary feeding (MDD and MAD). Children of mothers with higher education backgrounds were more likely to achieve MDD (1.41 [1.10–1.81]) and MAD (1.41 [1.10–1.81]). Moreover, higher maternal education increased chances of achieving EFF. There was no association between other caregivers’ education and household wealth index, and EFF. However, better household incomes were associated with around three-fold increased change of achieving MAD in groups of children being cared for by others.



Conversely, older children in groups being cared for by mothers had strong associations with consuming unhealthy foods. Compared with children aged 6–8 months, those in the aged 9–11 months (1.87 [1.15–3.04]), 12–17 months (2.72 [1.75–4.23]), and 18–23 months (3.44 [2.20–5.37) had increased chance of unhealthy food consumption. Higher household income was a protective factor against feeding children unhealthy foods among those lived with mothers. Moreover, children of mothers from middle-class households and living in Bangkok and Central Thailand tend to consume sweet beverages. However, current breastfeeding was protective against sweet beverage consumption. Older children of mothers with better household income tend to consume more fruits and vegetables when compared with the youngest and lowest income groups. Further details are given in Table 5.





4. Discussion


This analysis of a nationally representative survey of Thai children, mothers and other caregivers reveals mixed patterns of both appropriate and inappropriate child feeding practices with some indicators at concerning levels. Overall, the complementary feeding practices of other caregivers were less favourable than those of mothers. Although we cannot identify who the non-mother caregivers are due to the limitation of MICS6 data their age range points to older generations. A study in the UK compared dietary provision between parents and grandparents found that parents scored higher for promoting balance and variety [20]. The results of this study also highlight the need of expanding interventions promoting healthier complementary feeding practices that target non-mother caregivers, including grandparents.



In this study, there were several factors that were associated with WHO complementary feeding indicators. Child age was regularly associated with inappropriate child feeding practices. Fewer children in the 6–8 months range, especially those being cared for by others (non-mothers), met the MDD compared with older age groups. Also, this group of children had a significantly lower MAD and lower EFF, and higher ZVF. Importantly, achieving MDD was also associated with consuming at least one egg or flesh food and at least one fruit or vegetable. It could point to an inappropriate diet composition for younger children, which predominantly consists of starchy food with little or no eggs, flesh foods, fruits and vegetables. This type of diet is considered low in nutrient density and with poor mineral availability [21], increasing the risk of malnutrition. In Thailand, traditional weaning foods are rice and banana [22]. A study of modern feeding practices that analysed recipes shared on Thai online peer support groups revealed that animal-source foods were not commonly fed until children were aged eight months and older due to allergy concerns [23]. However, a recent literature review points to the role of delayed introduction of allergenic food in increasing the risk for allergy development [24]. Moreover, a recent systematic review revealed that introducing a variety of vegetables at the early stage of weaning promotes vegetable acceptance [25]. Therefore, programs to improve complementary feeding practices need to focus on encouraging parents to feed their children eggs, flesh foods, and vegetables from the beginning of weaning process.



While young Thai children still have challenges meeting dietary diversity needs, older children tend to consume more unhealthy foods. A systematic review of energy-dense, nutrient-poor foods highlighted the contribution that consumption of these types of food make to a substantial proportion of the energy intake among children younger than 23 months old in low- and middle-income countries [26]. While low dietary diversity is associated with child stunting in many settings [27,28], feeding young children with energy-dense foods is likely to increase the risk of overweight. Interestingly, early undernutrition followed by later overweight has promoted central adiposity and insulin resistance [29] which increase the risk of later developing non-communicable diseases [30].



It is often found that higher maternal education is associated with appropriate child feeding practices regarding to minimum dietary diversity, minimum meal frequencies, and minimum acceptable diet [15,16]. Our findings are in line with these previous studies in that children of mothers with higher educational level displayed better complementary feeding indicators (MDD and MAD). Also, a positive association was found between maternal education level and new feeding indicators, egg and/or flesh food consumption and vegetable and fruit consumption.



Findings from this study provide further support for associations between household income level and complementary feeding indicators on MDD and MAD. These results support the potential role of household incomes in providing children a wide variety of foods. For example, household income was associated with feeding diverse complementary foods in Nepal [31]. However, interestingly, feeding a variety of food to children might not be limited to healthy foods. In this study, children from middle-class families had higher sweet beverage consumption compared with the poorest and richest households. Geographical variation also plays a role in sweet beverage consumption.



Parents living in Bangkok and the central Thai region were more likely to provide their children with sugary beverages. There is limited evidence on associations between children’s sweet beverages consumption and household income and geography. However, urbanisation and rising household incomes provide middle-class families easy access to a variety of foods, including sweet beverages in accessible settings. These findings show that parental feeding practices often do not comply with the current guidelines. Recently, organizations including UNICEF and the European Society for Paediatric Gastroenterology, Hepatology, and Nutrition (ESPGHAN) published complementary feeding guidelines which recommended no provision of sugar-sweetened beverages [32,33]. Early life exposure to sweet beverages increases risks of obesity, dental caries, liver fat and non-alcoholic fatty liver disease (NAFLD) in later life [34,35,36]. Thus, information or other interventions are needed to encourage middle-class parents to avoid giving sweet beverages to their children. Interestingly, our findings pointed out that children who received breastmilk had a lower sweet beverage consumption. These findings align with a previous Brazilian study showing that breastfed children were less likely to consume sugary foods later in life [37].



Strengths and Limitations


The strengths of this study include that it used generalizable national survey data. Therefore, sample groups represented the population in Thailand. Second, this study presents the association between determinants (individual and community), and complementary feeding indicators, of problems in child feeding in Thailand. Policymakers and relevant stakeholders can apply our findings to develop better complementary feeding policies and measures.



The limitations of this study are as follows; first, some populations who do not have a registered household number such as homeless people, illegal migrants, and people living in slum areas, were excluded from the survey because MICS6 selected households from the household registry from the Department of Provincial Administration. Second, MICS used a quantitative approach to collect data. Consequently, the perspectives on, and reasons for, complementary feeding practices, such as providing sweet beverages or unhealthy foods, were not explored. Further qualitative studies should explore these issues in more depth. Third, the study is cross-sectional, meaning we cannot ascertain causal relationships. Forth, all data on complementary feeding were collected using the 24-h recall which may not reflect children’s diets over a longer period. There is a possibility that some respondents may provide answers that they think will be favoured by others. This presumes that they know what the preferred practice is. Last, the sample of children cared for by people who were not their mothers may be relatively small especially when they are separated into different sub-categories, such as child age, and caregiver age.





5. Conclusions


This study points out the sociodemographic and economic factors of inappropriate complementary feeding practices among Thai children aged 6–23 months according to the newly developed WHO IYCF indicators. Overall, our study demonstrated that the child’s age and the characteristics of primary caregivers, including non-mother caregivers, were crucial determinants of complementary feeding practice. Although most children aged 6–8 months were introduced solid, semi-solid, or soft foods, more than half of them still have challenges meeting MDD and MAD. Moreover, egg/flesh food and fruit and vegetable consumption increased with child’s age. Consequently, younger children, especially those cared for by non-mothers often miss essential dietary components. While older children are likely to achieve MDD, the higher percentage of them consumed SwB and UFC when compared to those 6–8 months of age. Moreover, dietary diversity was a positive attribute for children of middle-class mothers, this group also had high sweet beverage consumption, indicating diversity alone may not be only a positive factor for diets. Our findings can be applied to develop or update complementary feeding guidelines to educate mothers about appropriate feeding practices. Guidelines may need to specifically address non-mother caregivers. Furthermore, stakeholders can employ the results to tailor-made nutritional programs and interventions addressing inappropriate complementary feeding among different groups of children.








Supplementary Materials


The following supporting information can be downloaded at: https://www.mdpi.com/article/10.3390/nu14204370/s1, Table S1: Comparison indicators in 2008 and 2021 and their key revision; Table S2: Factors associated with complementary feeding indicators in children who lived with their mothers, the univariate logistic regression analysis; Table S3: Factors associated with complementary feeding indicators in children who lived with others, the univariate logistic regression analysis.





Author Contributions


A.S. and N.C. initially conceived the original study design, and C.B. and M.K. helped refine the study design. A.S. and N.C. analysed data. M.K., C.B. and H.S. reviewed and contributed feedback and critical comments on data analysis. A.S. and N.C. wrote the first draft of the manuscript. All authors have read and agreed to the published version of the manuscript.




Funding


The APC was funded by the Capacity Building on Health Policy and Systems Research program (HPSR Fellowship) under cooperation between the Bank for Agriculture and Agricultural Co-operatives (BAAC), National Health Security Office (NHSO), and International Health Policy Program Foundation (IHPF).




Institutional Review Board Statement


The NSO carried out the MICS study under the requirements of the Thai Statistical Act B.E. 2550 (2007). Before interviewing participants, NSO provided all respondents with information necessary to ascertain their willingness to participate in MICS6, such as confidentiality, the anonymity of their information, and their right to refuse to answer particular questions and to stop the interview. Afterward, participants gave their verbal consent (National Statistical Office, 2020). NSO permitted us to access and use MICS6 data for achieving the objective of this study. Ethical review and approval were therefore not required for this analysis. We were not provided with any identifying information on participants.




Informed Consent Statement


Not applicable.




Data Availability Statement


Not applicable.




Acknowledgments


The authors would like to thank the NSO for the value database. Also, we would like to acknowledge HPSR Fellowship program, International Health Policy Program Foundation for financial support.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Siddiqui, F.; Salam, R.A.; Lassi, Z.S.; Das, J.K. The Intertwined Relationship Between Malnutrition and Poverty. Front. Public Health 2020, 8, 453. [Google Scholar] [CrossRef]

	



World Health Organization. Malnutrition. 2020. Available online: https://www.who.int/news-room/questions-and-answers/item/malnutrition#:~:text=Malnutrition%20refers%20to%20deficiencies%2C%20excesses,of%20energy%20and%2For%20nutrients (accessed on 1 April 2022).

	



United Nations Children’s Fund; World Health Organization; World Bank Group. Levels and Trends in Child Malnutrition: Key Findings of the 2021 Edition of the Joint Child Malnutrition Estimates; United Nations Children’s Fund: New York, NY, USA, 2021. [Google Scholar]

	



Victora, C.G.; Christian, P.; Vidaletti, L.P.; Gatica-Domínguez, G.; Menon, P.; Black, E.R. Revisiting maternal and child undernutrition in low-income and middle-income countries: Variable progress towards an unfinished agenda. Lancet 2021, 397, 1388–1399. [Google Scholar] [CrossRef]

	



National Statistical Office of Thailand. Thailand Multiple Indicator Cluster Survey 2012, Exclusive Summary. 2012. Available online: https://mics-surveys-prod.s3.amazonaws.com/MICS4/East%20Asia%20and%20the%20Pacific/Thailand/2012-2013/Summary/Thailand%202012%20MICS%20Summary_English.pdf (accessed on 1 April 2022).

	



National Statistical Office of Thailand. Thailand Multiple Indicator Cluster Survey 2015–2016, Final Report; National Statistical Office of Thailand: Bangkok, Thailand, 2016.

	



National Statistical Office of Thailand. Thailand Multiple Indicator Cluster Survey 2019, Survey Findings Report; National Statistical Office of Thailand: Bangkok, Thailand, 2020.

	



Ministry of Public Health. The Third National Food and Nutrition Survey in Thailand; Nutrition division, Ministry of Public Health: Bangkok, Thailand, 1986. (In Thai)

	



Masuke, R.; Msuya, S.E.; Mahande, J.M.; Diarz, E.J.; Stray-Pedersen, B.; Jahanpour, O.; Mgongo, M. Effect of inappropriate complementary feeding practices on the nutritional status of children aged 6–24 months in urban Moshi, Northern Tanzania: Cohort study. PLoS ONE 2021, 16, e0250562. [Google Scholar] [CrossRef] [PubMed]

	



Zhou, H.; Wang, X.-L.; Ye, F.; Zeng, X.L.; Wang, Y. Relationship between child feeding practices and malnutrition in 7 remote and poor counties, PR China. Asia Pac. J. Clin. Nutr. 2012, 21, 234–240. [Google Scholar]

	



Laving, A.R.; Hussain, S.R.; Atieno, D.O. Overnutrition: Does Complementary Feeding Play a Role? Ann. Nutr. Metab. 2018, 73, 15–18. [Google Scholar] [CrossRef] [PubMed]

	



Schneider, B.C.; Gatica-Domínguez, G.; Assunção, M.C.F.; Matijasevich, A.; Barros, A.J.D.; Santos, I.S.; Silveira, M.F. Introduction to complementary feeding in the first year of life and risk of overweight at 24 months of age: Changes from 2004 to 2015 Pelotas (Brazil) Birth Cohorts. Br. J. Nutr. 2020, 124, 620–630. [Google Scholar] [CrossRef]

	



Wang, J.; Wu, Y.; Xiong, G.; Chao, T.; Jin, Q.; Liu, R.; Hao, L.; Wei, S.; Yang, N.; Yang, X. Introduction of complementary feeding before 4months of age increases the risk of childhood overweight or obesity: A meta-analysis of prospective cohort studies. Nutr. Res. 2016, 36, 759–770. [Google Scholar] [CrossRef]

	



Gewa, C.A.; Leslie, T.F. Distribution and determinants of young child feeding practices in the East African region: Demographic health survey data analysis from 2008–2011. J. Health Popul. Nutr. 2015, 34, 6. [Google Scholar] [CrossRef] [PubMed]

	



Kabir, I.; Khanam, M.; Agho, K.E.; Mihrshahi, S.; Dibley, M.J.; Roy, S.K. Determinants of inappropriate complementary feeding practices in infant and young children in Bangladesh: Secondary data analysis of Demographic Health Survey 2007. Matern. Child Nutr. 2011, 8, 11–27. [Google Scholar] [CrossRef] [PubMed]

	



Khanal, V.; Sauer, K.; Zhao, Y. Determinants of complementary feeding practices among Nepalese children aged 6–23 months: Findings from demographic and health survey 2011. BMC Pediatr. 2013, 13, 131. [Google Scholar] [CrossRef]

	



Mihrshahi, S.; Kabir, I.; Roy, S.K.; Agho, K.E.; Senarath, U.; Dibley, M.J.; for the South Asia Infant Feeding Research Network (SAIFRN). Determinants of Infant and Young Child Feeding Practices in Bangladesh: Secondary Data Analysis of Demographic and Health Survey 2004. Food Nutr. Bull. 2010, 31, 295–313. [Google Scholar] [CrossRef] [PubMed]

	



World Health Organization. Indicators for Assessing Infant and Young Child Feeding Practices. Part 1: Definitions; World Health Organization: Geneva, Switzerland, 2008. [Google Scholar]

	



World Health Organization. Indicators for Assessing Infant and Young Child Feeding Practices. Definitions and Measurement Methods; World Health Organization: Geneva, Switzerland, 2021. [Google Scholar]

	



Marr, C.; Breeze, P.; Caton, S.J. A comparison between parent and grandparent dietary provision, feeding styles and feeding practices when caring for preschool-aged children. Appetite 2021, 168, 105777. [Google Scholar] [CrossRef] [PubMed]

	



Michaelsen, K.F.; Hoppe, C.; Roos, N.; Kaestel, P.; Stougaard, M.; Lauritzen, L.; Mølgaard, C.; Girma, T.; Friis, H. Choice of Foods and Ingredients for Moderately Malnourished Children 6 Months to 5 Years of Age. Food Nutr. Bull. 2009, 30, S343–S404. [Google Scholar] [CrossRef]

	



Vong-Ek, P. Patterns of Maternal Beliefs Affecting the Duration of Breastfeeding in the Central and the Northeast of Thailand (No. 152); Institute for Population and Social Research, Mahidol University: Nakhon Pathom, Thailand, 1990. [Google Scholar]

	



Supthanasup, A.; Banwell, C.; Kelly, M.; Yiengprugsawan, V. Recipe Components and Parents’ Infant and Young Child Feeding Concerns: A Mixed-Methods Study of Recipe Posts Shared in Thai Facebook Groups for Parents. Nutrients 2021, 13, 1186. [Google Scholar] [CrossRef] [PubMed]

	



Larson, K.; McLaughlin, J.; Stonehouse, M.; Young, B.; Haglund, K. Introducing Allergenic Food into Infants’ Diets: Systematic Review. MCN Am. J. Matern./Child Nurs. 2017, 42, 72–80. [Google Scholar] [CrossRef]

	



Barends, C.; Weenen, H.; Warren, J.; Hetherington, M.M.; de Graaf, C.; de Vries, J.H. A systematic review of practices to promote vegetable acceptance in the first three years of life. Appetite 2019, 137, 174–197. [Google Scholar] [CrossRef]

	



Pries, A.M.; Filteau, S.; Ferguson, E.L. Snack food and beverage consumption and young child nutrition in low- and middle-income countries: A systematic review. Matern. Child Nutr. 2019, 15, e12729. [Google Scholar] [CrossRef] [PubMed]

	



Darapheak, C.; Takano, T.; Kizuki, M.; Nakamura, K.; Seino, K. Consumption of animal source foods and dietary diversity reduce stunting in children in Cambodia. Int. Arch. Med. 2013, 6, 29. [Google Scholar] [CrossRef]

	



Rah, J.H.; Akhter, N.; Semba, R.D.; De Pee, S.; Bloem, M.W.; Campbell, A.A.; Moench-Pfanner, R.; Sun, K.; Badham, J.; Kraemer, K. Low dietary diversity is a predictor of child stunting in rural Bangladesh. Eur. J. Clin. Nutr. 2010, 64, 1393–1398. [Google Scholar] [CrossRef] [PubMed]

	



Wells, J.C.; Sawaya, A.L.; Wibaek, R.; Mwangome, M.; Poullas, M.S.; Yajnik, C.S.; Demaio, A. The double burden of malnutrition: Aetiological pathways and consequences for health. Lancet 2020, 395, 75–88. [Google Scholar] [CrossRef]

	



Leocádio, P.C.L.; Lopes, S.C.; Dias, R.P.; Alvarez-Leite, J.I.; Guerrant, R.L.; Malva, J.O.; Oriá, R.B. The Transition From Undernutrition to Overnutrition Under Adverse Environments and Poverty: The Risk for Chronic Diseases. Front. Nutr. 2021, 8, 676044. [Google Scholar] [CrossRef] [PubMed]

	



Subedi, N.; Paudel, S.; Rana, T.; Poudyal, A.K. Infant and young child feeding practices in Chepang communities. J. Nepal Health Res. Counc. 2012, 10, 141–146. [Google Scholar]

	



United Nations Children’s Fund. Improving Young Children’s Diets during the Complementary Feeding Period. UNICEF Programming Guidance; United Nations Children’s Fund: New York, NY, USA, 2020. [Google Scholar]

	



Fewtrell, M.; Bronsky, J.; Campoy, C.; Domellöf, M.; Embleton, N.; Mis, N.F.; Hojsak, I.; Hulst, J.M.; Indrio, F.; Lapillonne, A.; et al. Complementary Feeding: A Position Paper by the European Society for Paediatric Gastroenterology, Hepatology, and Nutrition (ESPGHAN) Committee on Nutrition. J. Pediatr. Gastroenterol. Nutr. 2017, 64, 119–132. [Google Scholar] [CrossRef] [PubMed]

	



Bernabé, E.; Ballantyne, H.; Longbottom, C.; Pitts, N. Early Introduction of Sugar-Sweetened Beverages and Caries Trajectories from Age 12 to 48 Months. J. Dent. Res. 2020, 99, 898–906. [Google Scholar] [CrossRef] [PubMed]

	



Geurtsen, M.L.; Santos, S.; Gaillard, R.; Felix, J.F.; Jaddoe, V.W.V. Associations Between Intake of Sugar-Containing Beverages in Infancy with Liver Fat Accumulation at School Age. Hepatology 2020, 73, 560–570. [Google Scholar] [CrossRef]

	



Malik, V.S.; Pan, A.; Willett, W.C.; Hu, F.B. Sugar-sweetened beverages and weight gain in children and adults: A systematic review and meta-analysis. Am. J. Clin. Nutr. 2013, 98, 1084–1102. [Google Scholar] [CrossRef] [PubMed]

	



Bortolini, G.A.; Giugliani, E.R.J.; Gubert, M.B.; Santos, L.M.P. Breastfeeding is associated with children’s dietary diversity in Brazil. Ciênc. Saúde Coletiva 2019, 24, 4345–4354. [Google Scholar] [CrossRef] [PubMed]








[image: Table] 





Table 1. WHO complementary feeding indicators *.






Table 1. WHO complementary feeding indicators *.











	Indicator
	Short Name
	Age Group
	Definition





	Introduction of solid, semi-solid or soft foods 6–8 months
	ISSF
	Infants 6–8 months of age
	Percentage of infants 6–8 months of age who consumed solid, semi-solid or soft foods during the previous day.



	Minimum dietary diversity 6–23 months
	MDD
	Children 6–23 months of age
	Percentage of children 6–23 months of age who consumed foods and beverages from at least five out of eight defined food groups during the previous day.



	Minimum meal frequency 6–23 months
	MMF
	Children 6–23 months of age
	Percentage of children 6–23 months of age who consumed solid, semi-solid or soft foods (but also including milk feeds for non-breastfed children) the minimum number of times or more during the previous day. The minimum number of times is defined as:

	
two feedings of solid, semi-solid or soft foods for breastfed infants aged 6–8 months;



	
three feedings of solid, semi-solid or soft foods for breastfed children aged 9–23 months;



	
four feedings of solid, semi-solid or soft foods or milk feeds for non-breastfed children aged 6–23 months whereby at least one of the four feeds must be a solid, semi-solid or soft feed.








	Minimum milk feeding frequency for non-breastfed children 6–23 months
	MMFF
	Children 6–23 months of age
	Percentage of non-breastfed children 6–23 months of age who consumed at least two milk feeds during the previous day.



	Minimum acceptable diet 6–23 months
	MAD
	Children 6–23 months of age
	Percentage of children 6–23 months of age who consumed a minimum acceptable diet during the previous day. The minimum acceptable diet is defined as:

	
for breastfed children: receiving at least the minimum dietary diversity and minimum meal frequency for their age during the previous day;



	
for non-breastfed children: receiving at least the minimum dietary diversity and minimum meal frequency for their age during the previous day as well as at least two milk feeds.








	Egg and/or flesh food consumption 6–23 months
	EFF
	Children 6–23 months of age
	Percentage of children 6–23 months of age who consumed egg and/or flesh food during the previous day.



	Sweet beverage consumption 6–23 months
	SwB
	Children 6–23 months of age
	Percentage of children 6–23 months of age who consumed a sweet beverage during the previous day.



	Unhealthy food consumption 6–23 months
	UFC
	Children 6–23 months of age
	Percentage of children 6–23 months of age who consumed selected sentinel unhealthy foods (such as fried foods, confections) during the previous day.



	Zero vegetable or fruit consumption 6–23 months
	ZVF
	Children 6–23 months of age
	Percentage of children 6–23 months of age who did not consume any vegetables or fruits during the previous day.







* World Health Organization. (2021). Indicators for assessing infant and young child feeding practices: definitions and measurement methods.
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Table 2. Percentage of individual-, caregiver-, household-, and community-level characteristics of children aged 6–23 months, Thailand 2019 (n = 4125).






Table 2. Percentage of individual-, caregiver-, household-, and community-level characteristics of children aged 6–23 months, Thailand 2019 (n = 4125).





	
Characteristics

	
All

(n = 4125)

	
Children Provide Care by

	
Characteristics

	
All

(n = 4125)

	
Children Provide Care by




	
Mother

(n = 3152)

	
Other

(n = 973)

	
Mother

(n = 3152)

	
Other

(n = 973)






	
Child characteristics

	
Household characteristics




	
Male

	
51.49

	
51.33

	
52.00

	
Household wealth index

	

	




	
Currently breastfed *

	
29.86

	
37.74

	
2.91

	
 Poorest

	
23.22

	
20.69

	
31.45




	
Age (months)

	

	

	

	
 Second

	
22.52

	
20.69

	
28.47




	
 6–8

	
13.16

	
14.34

	
9.35

	
 Middle

	
21.87

	
22.27

	
20.55




	
 9–11

	
17.04

	
17.7

	
14.90

	
 Fourth

	
18.30

	
19.67

	
13.87




	
 12–17

	
32.15

	
32.07

	
32.37

	
 Richest

	
14.08

	
16.69

	
5.65




	
 18–23

	
37.65

	
35.88

	
43.37

	
Community level characteristics




	
Maternal/caregiver characteristics

	
Residence

	

	

	




	
Age (years)

	

	

	

	
 Urban

	
32.70

	
35.50

	
23.64




	
 15–19

	
26.81

	
20.86

	
4.46

	
Geographical region

	

	

	




	
 20–35

	
66.61

	
72.02

	
 Bangkok and central

	
30.64

	
32.87

	
23.43




	
 >35

	
6.58

	
7.12

	
95.54

	
 North

	
14.06

	
14.82

	
11.60




	
Education

	

	

	

	
 Northeast

	
32.99

	
26.30

	
54.68




	
 Kindergarten and primary

	
18.13

	
13.43

	
75.40

	
 South

	
22.30

	
26.02

	
10.28




	
 High school and above

	
81.87

	
86.57

	
24.60

	




	
Primary language

	

	

	




	
 Thai

	
72.41

	
86.64

	
26.31








* reported receiving any breastmilk in the past 24 h.
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Table 3. Percentage of children who met the complementary feeding indicators according to their age range and primary caregivers (n = 4125).






Table 3. Percentage of children who met the complementary feeding indicators according to their age range and primary caregivers (n = 4125).





	
Indicators

	
Child Age

	
All

(n = 4125)

	
Primary Caregiver

	
p-Value *




	
Mother

(n = 3152)

	
Other

(n = 973)






	
Introduction of solid, semi-solid or soft foods 6–8 months (ISSSF)

	
6–8 months

	
92.00%

	
91.56%

	
93.41%

	
0.061




	
Minimum dietary diversity (MDD)

	
6–8 months

	
42.42%

	
45.35%

	
32.97%

	
<0.001




	
9–11 months

	
64.87%

	
65.95%

	
61.38%

	
0.009




	
12–17 months

	
73.99%

	
75.96%

	
67.62%

	
<0.001




	
18–23 months

	
72.53%

	
74.09%

	
67.54%

	
<0.001




	
Minimum meal frequency (MMF)

	
6–8 months

	
88.80%

	
86.48%

	
96.34%

	
<0.001




	
9–11 months

	
96.10%

	
96.32%

	
95.42%

	
0.184




	
12–17 months

	
97.28%

	
96.57%

	
99.65%

	
<0.001




	
18–23 months

	
95.64%

	
95.61%

	
95.68%

	
0.934




	
Minimum milk feeding frequency for non-breastfed children (MMFF)

	
6–8 months

	
95.64%

	
96.61%

	
93.98%

	
<0.001




	
9–11 months

	
97.96%

	
99.29%

	
93.65%

	
<0.001




	
12–17 months

	
97.18%

	
97.09%

	
97.55%

	
0.456




	
18–23 months

	
93.50%

	
93.48%

	
93.57%

	
0.947




	
Minimum acceptable diet (MAD)

	
6–8 months

	
38.67%

	
42.19%

	
27.27%

	
<0.001




	
9–11 months

	
62.93%

	
64.31%

	
58.45%

	
0.001




	
12–17 months

	
69.14%

	
70.39%

	
65.10%

	
0.002




	
18–23 months

	
68.80%

	
70.37%

	
63.68%

	
<0.001




	
Egg and/or flesh food consumption (EFF)

	
6–8 months

	
70.21%

	
72.54%

	
62.64%

	
<0.001




	
9–11 months

	
88.85%

	
89.89%

	
85.52%

	
<0.001




	
12–17 months

	
94.64%

	
95.15%

	
93.02%

	
0.010




	
18–23 months

	
96.41%

	
96.61%

	
95.79%

	
0.230




	
Sweet Beverage consumption (SwB)

	
6–8 months

	
67.98%

	
62.17%

	
86.81%

	
<0.001




	
9–11 months

	
72.65%

	
68.28%

	
86.82%

	
<0.001




	
12–17 months

	
74.01%

	
69.90%

	
87.30%

	
<0.001




	
18–23 months

	
70.81%

	
70.60%

	
71.53%

	
0.572




	
Unhealthy food consumption (UFC)

	
6–8 months

	
52.72%

	
50.00%

	
61.54%

	
<0.001




	
9–11 months

	
65.09%

	
62.66%

	
72.92%

	
<0.001




	
12–17 months

	
72.24%

	
71.61%

	
74.29%

	
0.100




	
18–23 months

	
78.04%

	
77.23%

	
80.66%

	
0.023




	
Zero vegetable or fruit consumption (ZVF)

	
6–8 months

	
35.18%

	
33.48%

	
40.66%

	
<0.001




	
9–11 months

	
16.90%

	
14.18%

	
25.69%

	
<0.001




	
12–17 months

	
13.79%

	
12.67%

	
17.46%

	
<0.001




	
18–23 months

	
12.65%

	
11.43%

	
16.58%

	
<0.001








* Chi-square test.
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Table 4. Factors associated with complementary feeding indicators, ISSF, MDD, MMF, MMFF, MAD, EFF, the multivariate logistic regression analysis.
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ISSSF 1

	
MDD 2

	
MMF 3

	
MMFF 4

	
MAD 5

	
EFF 6




	
AOR (95%CI)




	
Primary Caregiver

	
Primary Caregiver

	
Primary Caregiver

	
Primary Caregiver

	
Primary Caregiver

	
Primary Caregiver




	
Mother

	
Other

	
Mother

	
Other

	
Mother

	
Other

	
Mother

	
Other

	
Mother

	
Other

	
Mother

	
Other






	
Child gender (Reference category male)

	

	

	

	

	




	
Female

	
0.67

(0.33–1.37)

	
5.95

(0.35–101.68)

	
1.04

(0.89–1.23)

	
0.81

(0.45–1.46)

	
0.85

(0.60–1.21)

	
0.62

(0.14–2.85)

	
0.86

(0.54–1.39)

	
0.62

(0.16–2.46)

	
1.04

(0.8–1.23)

	
1.10

(0.21–5.62)

	
0.87

(0.65–1.15)

	
0.76

(0.25–2.35)




	
Child age (months) (Reference category 6–8 months)

	

	

	

	

	




	
9–11

	
-

	
-

	
2.35 **

(1.80–3.07)

	
3.01

(0.95–9.50)

	
3.54 **

(2.06–6.07)

	
0.22

(0.01–6.20)

	
4.54

(0.90–22.86)

	
1.87

(0.10–35.98)

	
2.40 **

(1.84–3.13)

	
3.28 *

(1.00–10.76)

	
3.35 **

(2.32–4.85)

	
6.90 *

(1.62–29.31)




	
12–17

	
-

	
-

	
4.35 **

(3.38–5.60)

	
4.75 **

(1.66–13.62)

	
3.03 **

(1.86–4.93)

	
N/A

	
1.43

(0.54–3.76)

	
2.72

(0.21–34.72)

	
3.52 **

(2.74–4.51)

	
5.61 **

(1.90–16.59)

	
7.18 **

(4.89–10.54)

	
18.95 **

(4.28–83.95)




	
18–23

	
-

	
-

	
3.83 **

(2.99–4.92)

	
3.25 *

(1.16–9.10)

	
1.53

(0.98–2.39)

	
0.11

(0.00–2.47)

	
0.52

(0.22–1.24)

	
0.38

(0.04–3.40)

	
3.25 **

(2.56–4.20)

	
3.59 *

(1.24–10.39)

	
9.54 **

(6.22–14.61)

	
84.02 **

(8.64–817.36)




	
Mother’s/caregiver’s age (years) (Reference category > 35 years)

	

	

	

	

	




	
15–19

	
1.70

(0.18–16.02)

	
N/A

	
1.05

(0.73–1.51)

	
1.65

(0.34–7.94)

	
1.02

(0.47–2.22)

	
0.19

(0.01–3.81)

	
0.55

(0.19–1.62)

	
0.07 *

(0.01–0.75)

	
1.01

(0.71–1.45)

	
0.91

(0.19–4.33)

	
1.03

(0.55–1.96)

	
0.67

(0.06–7.02)




	
20–35

	
0.50

(0.18–1.38)

	
N/A

	
0.87

(0.71–1.08)

	
0.91

(0.59–1.40)

	
0.54

(0.26–1.12)

	
0.85

(0.69–1.05)

	
0.83

(0.57–1.21)




	
Mother’s/caregiver’s language (Reference category Thai)

	

	

	

	

	




	
Non-Thai

	
2.65

(0.54–13.01)

	
1.20

(0.05–29.39)

	
1.24

(0.92–1.67)

	
1.40

(0.28–7.07)

	
0.79

(0.88–2.34)

	
1.71

(0.02–128.34)

	
0.67

(0.31–1.44)

	
0.34

(0.02–6.58)

	
1.16

(0.87–1.54)

	
1.10

(0.21–5.62)

	
2.87 **

(1.54–5.35)

	
0.18

(0.01–2.19)




	
Mother’s/caregiver’s education (Reference category Kindergarten and Primary)

	

	

	

	

	




	
≥High school

	
1.58

(0.57–4.37)

	
N/A

	
1.41 *

(1.10–1.81)

	
0.93

(0.45–1.91)

	
1.44

(0.88–2.34)

	
0.63

(0.10–4.00)

	
1.30

(0.65–2.62)

	
1.29

(0.21–7.88)

	
1.41 *

(1.10–1.81))

	
1.09

(0.53–2.25)

	
1.76 *

(1.18–2.62)

	
1.58

(0.39–6.44)




	
Household wealth index (Reference category poorest)

	

	

	

	

	




	
Second

	
2.48

(0.83–7.44)

	
4.63

(0.16–132.80)

	
1.42 *

(1.11–1.84)

	
2.74 *

(1.29–5.79)

	
1.05

(0.61–1.80)

	
6.94

(0.68–71.02)

	
1.36

(0.67–2.76)

	
4.03

(0.77–20.98)

	
1.40 *

(1.09–1.80)

	
2.95 *

(1.39–6.27)

	
1.25

(0.81–1.94)

	
0.72

(0.19–2.72)




	
Middle

	
3.17

(0.97–10.33)

	
5.26

(0.22–123.14)

	
1.41 *

(1.09–1.83)

	
3.08 *

(1.29–7.40)

	
0.97

(0.55–1.71)

	
2.35

(0.27–20.34)

	
1.22

(0.61–2.45)

	
3.96

(0.41–38.61)

	
1.36 *

(1.05–1.75)

	
3.32 *

(1.38–8.03)

	
1.16

(0.74–1.80)

	
1.32

(0.28–6.31)




	
Fourth

	
1.09

(0.43–2.78)

	
N/A

	
1.62 **

(1.24–2.13)

	
0.06

(0.96–7.30)

	
0.55 *

(0.31–0.96)

	
2.36

(0.17–33.21)

	
1.85

(0.85–4.01)

	
7.18

(0.61–84.86)

	
1.47 *

(1.12–1.92)

	
2.93 *

(1.06–8.12)

	
1.25

(0.78–1.99)

	
6.22

(0.46–83.43)




	
Richest

	
0.82

(0.32–2.10)

	
0.03

(0.00–1.24)

	
2.20 **

(1.63–2.97)

	
N/A

	
0.78

(0.41–1.48)

	
N/A

	
3.47 *

(1.28–9.35)

	
N/A

	
2.09 **

(1.56–2.80)

	
N/A

	
1.60

(0.96–2.69)

	
N/A




	
Residence (Reference category urban)

	

	

	

	

	




	
Rural

	
0.94

(0.43–2.05)

	
35.18 *

(1.51–822.10)

	
1.06

(0.88–1.26)

	
0.89

(0.42–1.88)

	
1.09

(0.75–1.58)

	
0.34

(0.02–4.83)

	
0.94

(0.55–1.61)

	
0.82

(0.14–4.64)

	
1.08

(0.91–1.29)

	
0.81

(0.38–1.73)

	
1.08

(0.80–1.46)

	
0.84

(0.19–3.79)




	
Geographical region (Reference category Bangkok and central)

	

	

	

	

	




	
North

	
1.17

(0.38–3.63)

	
0.04

(0.00–1.74)

	
0.66 **

(0.51–0.86)

	
0.18 *

(0.05–0.64)

	
1.24

(0.69–2.21))

	
3.04

(0.09–102.21)

	
0.63

(0.31–1.26)

	
0.47

(0.07–3.11)

	
0.61 **

(0.48–0.79)

	
0.21 *

(0.06–0.74)

	
1.02

(0.67–1.55)

	
0.10 *

(0.02–0.65)




	
Northeast

	
1.20

(0.46–3.13)

	
7.47

(0.22–251.49)

	
1.10

(0.88–1.36)

	
2.08

(0.99–4.34)

	
0.95

(0.60–1.49)

	
1.96

(0.33–11.79)

	
1.10

(0.57–2.11)

	
4.44

(0.84–23.38)

	
1.10

(0.88–1.36)

	
2.25 *

(0.04–1.06)

	
2.20 **

(1.50–3.24)

	
0.82

(0.22–3.15)




	
South

	
1.00

(0.37—2.67)

	
0.24

(0.00–11.63)

	
1.27 *

(1.00–1.61)

	
0.60

(0.41–4.60)

	
1.40

(0.84–2.32)

	
N/A

	
1.06

(0.53–2.11)

	
N/A

	
1.23

(0.98–1.55)

	
1.43

(0.43–4.84)

	
1.85 **

(1.24–2.76)

	
N/A




	
Currently breastfeeding *** (Reference category No)

	

	

	

	

	




	
Yes

	
0.26 **

(0.11–0.63)

	
27.52

(0.09–8842.30)

	
1.35 **

(1.13–1.62))

	
2.14

(0.25–17.93)

	
0.10 **

(0.06–0.16)

	
0.01 *

(0.00–0.40)

	
-

	
-

	
0.98

(0.82–1.17)

	
0.33

(0.02–5.64)

	
0.50 **

(0.37–0.67)

	
0.38

(0.03–5.43)








* p < 0.05; ** p < 0.01, N/A = not available; *** reported receiving any breastmilk in the past 24 h; 1 ISSF = Introduction of solid, semi-solid or soft foods 6–8 months; 2 MDD = Minimum dietary diversity 6–23 months; 3 MMF = Minimum meal frequency 6–23 months; 4 MMFF = Minimum milk feeding frequency for non-breastfed children 6–23 months; 5 MAD = Minimum acceptable diet 6–23 months; 6 EFF = Egg and/or flesh food consumption 6–23 months; AOR = Adjusted odds ratio; 95%CI = 95% confidence interval.
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Table 5. Factors associated with complementary feeding indicators, SwB, UFC, ZVF, the multivariate logistic regression analysis.
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SwB 1

	
UFC 2

	
ZVF 3




	
AOR (95%CI)




	
Primary Caregiver

	
Primary Caregiver

	
Primary Caregiver




	
Mother

	
Other

	
Mother

	
Other

	
Mother

	
Other






	
Child gender (Reference category male)




	
Female

	
1.03

(0.87–1.23)

	
1.87

(0.81–4.32)

	
1.10

(0.88–1.38)

	
1.47

(0.57–3.83)

	
1.00

(0.82–1.24)

	
1.41

(0.70–2.83)




	
Child age (months) (Reference category 6–8 months)




	
9–11

	
1.12

(0.84–1.50)

	
2.21

(0.35–13.74)

	
1.87 *

(1.15–3.04)

	
0.47

(0.03–7.40)

	
0.34 **

(0.25–0.47)

	
0.80

(0.24–2.67)




	
12–17

	
0.97

(0.74–1.26)

	
2.75

(0.58–13.11)

	
2.72 **

(1.75–4.23)

	
0.40

(0.03–4.79)

	
0.29 **

(0.22–0.39)

	
0.43

(0.14–1.30)




	
18–23

	
0.78

(0.59–1.02)

	
0.38

(0.09–1.52)

	
3.44 **

(2.20–5.37)

	
2.07

(0.16–26.62)

	
0.27 **

(0.20–0.36)

	
0.50

(0.17–1.51)




	
Mother’s/caregiver’s age (years) (Reference category > 35 years)




	
15–19

	
0.92

(0.63–1.34)

	
0.19

(0.03–1.06)

	
0.86

(0.53–1.40)

	
8.73

(0.48–157.89)

	
0.92

(0.59–1.43)

	
2.10

(0.37–11.90)




	
20–35

	
0.94

(0.76–1.17)

	
1.01

(0.76–1.36)

	
1.00

(0.77–1.30)




	
Mother’s/caregiver’s language (Reference category Thai)




	
Non-Thai

	
1.08

(0.80–1.45)

	
0.64

(0.08–5.10)

	
0.79

(0.54–1.16)

	
0.50

(0.06–4.41)

	
0.67 *

(0.45–0.98)

	
0.52

(0.20–1.34)




	
Mother’s/caregiver’s education (Reference category Kindergarten and Primary)




	
≥ High school

	
1.27

(0.98–1.65)

	
1.44

(0.54–3.81)

	
1.16

(0.82–1.62)

	
0.16 *

(0.05–0.58)

	
0.73 *

(0.54–0.98)

	
0.52

(0.20–1.34)




	
Household wealth index (Reference category poorest)




	
Second

	
1.06

(0.82–1.38)

	
0.45

(0.14–1.46)

	
0.87

(0.60–1.28)

	
6.24 *

(1.50–25.89)

	
0.77

(0.57–1.04)

	
0.72

(0.32–1.65)




	
Middle

	
1.29

(0.98–1.69)

	
0.27 *

(0.08–0.91)

	
0.66 *

(0.46–0.96)

	
2.81

(0.71–11.07)

	
0.67 *

(0.49–0.92)

	
0.51

(0.19–1.41)




	
Fourth

	
1.69 **

(1.25–2.27)

	
0.56

(0.13–2.46)

	
0.54 **

(0.36–0.80)

	
0.83

(0.20–3.49)

	
0.54 **

(0.38–0.76)

	
0.18

(0.04–0.76)




	
Richest

	
1.18

(0.87–1.60)

	
3.11

(0.06–172.67)

	
0.48 **

(0.31–0.73)

	
3.68

(0.12–113.02)

	
0.45 **

(0.31–0.66)

	
N/A




	
Residence (Reference category urban)




	
Rural

	
0.92

(0.76–1.10)

	
1.89

(0.74–4.79)

	
1.19

(0.92–1.52)

	
1.34

(0.37–4.83)

	
1.03

(0.82–1.29)

	
2.03

(0.76–5.42)




	
Geographical region (Reference category Bangkok and central)




	
North

	
0.75 *

(0.57–0.99)

	
1.89

(0.74–4.79)

	
0.73

(0.49–1.06)

	
0.42

(0.06–3.10)

	
1.10

(0.79–1.54)

	
2.74

(0.80–9.38)




	
Northeast

	
0.96

(0.76–1.21)

	
0.44

(0.10–1.92)

	
0.97

(0.69–1.34)

	
0.16 *

(0.03–0.74)

	
1.11

(0.85–1.46)

	
0.51

(0.21–1.22)




	
South

	
1.00

(0.78–1.27)

	
1.63

(0.58–0.29)

	
0.43 **

(0.32–0.58)

	
0.21

(0.03–1.30)

	
0.89

(0.66–1.21)

	
0.43

(0.08–2.57)




	
Currently breastfeeding *** (Reference category No)




	
Yes

	
0.16 **

(0.14–0.20)

	
0.02 **

(0.00–0.23)

	
0.08

(0.68–1.64)

	
4.68

(0.18–119.32)

	
1.04

(0.84–1.30)

	
0.46

(0.04–5.56)








* p < 0.05; ** p < 0.01; *** reported receiving any breastmilk in the past 24 h; 1 SwB = Sweet beverage consumption 6–23 months; 2 UFC = Unhealthy food consumption 6–23 months; 3 ZVF = Zero vegetable or fruit consumption 6–23 months; AOR = Adjusted odds ratio; 95%CI = 95% confidence interval.
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