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Abstract* 

 Background: Breastfeeding is the gold standard when it comes to infant 
nutrition, and no artificially produced infant formula will ever be able to replace it. In 
the first years of life, breast milk protects infants from infections by passing on their 
mothers’ antibodies. In Thailand, there were many studies on prevalence and 
determinants of breastfeeding since National Breastfeeding Project began in 1989. 
Only few studies related to effects of breastfeeding on child’s health and development 
outcomes. Objectives of this study are (1) to examine the demographic and 
socioeconomic determinants of breastfeeding practices, (2) to explore the association 
between breastfeeding and child’s health outcomes, and (3) to investigate relationship 
between of breastfeeding duration and early childhood development. Methodology: 
The Thailand Multiple Indicator Cluster Survey (MICS3 and MICS4) are the main 
data source. Regression models are used to study the demographic and socio-
economic determinants of breastfed initiation and breastfeeding for under five 
children. I perform regression models to assess the effects of breastfeeding on child’s 
nutritional indices, acute infectious diseases, and early childhood development. 
Findings: Rural women were more likely to start breastfeeding within one hour and 
one day rather than who live in urban area. There were different in probability of 
having exclusively breastfed among new born infants living in difference area and 
regions. Breastfed and non-breastfed infants had the same weight and height when 
they were aged less than 6 months. Protective effect for diarrhoea was found among 
breastfed infants. No relationship between breastfeeding and child development was 
found. Mother’s education and family’s wealth were significantly effect to early 
childhood development. 
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Chapter 1 

Introduction 

Breastfeeding is the gold standard when it comes to infant nutrition, and no 

artificially produced infant  formula will ever be able to replace it. In the first years of 

life, breast milk protects infants from infections by passing on their mothers’ 

antibodies, and it also helps establish the all-important and life-long physical and 

emotional bond between a mother and her baby. 

Breast milk is not only the source of essential nutrients that every child needs to 

develop, it is also economical and safe. The exclusive use of infant formula to feed a 

baby can lead to growth faltering, micronutrient malnutrition and result in serious 

diahorreal illnesses if the formula is not prepared properly.  

UNICEF and WHO recommend exclusive breastfeeding for the first six months 

of life for all children, with continued breastfeeding for up to two years of age 

together with complementary food. 

In Thailand, only 12.3 per cent of children are being exclusively breastfeed for 

the first six months of life, as recommended by UNICEF and WHO. The highest rates 

of exclusive breastfeeding are found in the North and Northeast regions (19.6 and 

13.8 per cent), while the rates in the South, Central region and Bangkok are 12.2, 7.9 

and 8.2 per cent, respectively (Thailand National Statistical Office et al., 2013). 

This percentage of children of exclusively breastfed for the first six months of 

life was increase from the last survey, from 5.4 per cent in the Thailand Multiple 

Indicator Cluster Survey (MICS) 2005 (Thailand National Statistical Office, 2006).  

The report published in April 2007 by the Agency for Healthcare Research and 

Quality (Ip et al. 2007), show the limited benefits of breastfeeding for maternal and 

infant health outcomes.   
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The report included systematic reviews/meta-analyses, randomized and non-

randomized comparative trials, prospective cohort and case-control studies published 

in English and which had a comparative arm with formula feeding or different 

duration of breastfeeding.  The report noted that the breastfeeding literature includes 

many observational studies, that there were limited randomized controlled clinical 

trials, that definitions of breastfeeding and “exclusive breastfeeding” were not 

consistent among the studies, that some studies failed to control for confounding 

factors, and that there was not always reliable data collection regarding other feeding 

behaviors. 

Breastfed infants have a lower incidence of many neonatal and infant infections 

than do formula-fed infants. Breastfed infants who are exposed to microorganisms 

that cause infectious diseases generally have a milder form of the infection and are 

less likely to require hospitalization.  

For example, breastfed infants who encounter rotavirus infection, a common 

cause of gastroenteritis in infants, are less likely to require intravenous fluids and 

hospitalization than are artificially fed infants. Most breastfed infants with rotavirus 

can continue breastfeeding throughout the illness. Breastfed infants have decreased 

incidence and severity of otitis media, gastroenteritis, and respiratory syncytial virus 

(RSV) disease.   

However, empirical study on the effect of breastfeeding on child health and 

development is challenging for several reasons. 

While some of the studies found an association between breastfeeding and 

cognitive benefits, these studies tended to be rated as having lower methodological 

quality. Those studies reporting a positive relationship between breastfeeding and 

cognitive development, tended to not control for confounding variables. Studies 

assessed as being for higher methodological and controlling for confounding factors, 

tended to not report a significant relationship between breastfeeding and cognitive 

development. 

In Thailand, only about 12% of mothers exclusively breastfed for the first six 

months. This is among the lowest exclusive breastfeeding rates in Asia. Regional 

differences were reported with no statistical evidence on other determinants of 

breastfeeding. A thorough understanding of the factors that discourage mothers from 
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exclusive breastfeeding could help in the development of strategies to overcome these 

obstacles. 

There were some studies on determinants of exclusive breastfeeding among 

Thai women, but those focused on sub-sample, limited area (Pataraporn et al.; 2014, 

Posawat et al.; 2009, Varunya and Santi; 2008, etc.), or sample with specific problem 

(Wungkum et al.; 2011). Only few studies on the impact of breastfeeding to child’s 

health and development outcomes among Thai population  (Aunta et al.; 2013, 

Nitayarak et al.; 2014). 

 However, we lack for empirical study on effects of exclusive breastfeeding on 

child’s health and development outcomes among Thai population based on national 

representative sample. Such studies need long-term panel data which allow for cause 

and effects measurement in the repeated sample unit. 

MICS is only available national representative survey on children and women in 

Thailand. Even if MICS is cross-sectional survey data, we can use retrospective 

answers about breastfeeding practices, infant’s health, so we can link to current 

outcomes. Statistical models allow us to examine the relationship between 

determinants and those outcomes with control confounding factors. 

This study attempts to identify determinants of breastfeeding using the Thailand 

Multiple Indicator Cluster Survey (MICS). Specifically, we aim to use the 

comprehensive analysis on influence of breastfeeding on child development 

outcomes, including health, physical, and cognitive domains.  

Research Objectives 

The objectives of this study are: 

1. To examine the demographic and socioeconomic determinants of 

breastfeeding practices. 

2. To explore the association between breastfeeding and child’s health 

outcomes. 

3. To investigate the relationship between breastfeeding duration and early 

childhood development. 
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Expected Outcomes 

Expected outcome from this study are:    

1. Statistical evidence on the demographic and socioeconomic determinants of 

breastfeeding practices. 

2. Results on association between breastfeeding and short-term child’s health 

outcomes. 

3. Results on relationship between breastfeeding practices and early childhood 

development. 

Scope of Research 

This research tries to investigate the determinants of breastfeeding and its 

effects to the child development outcomes using the appropriated statistical models. 

The Thailand Multiple Indicator Cluster Survey (MICS) will be used as the main data 

source. 

Conceptual frame work of this study was constructed based on background 

literature as shown in Figure 1.  

Socio-demographic factors such as mother’s age, mother’s education, father’s 

education, mother’s employment status, family’s wealth or income, and 

socioeconomic class of family, are used as determinants of breastfeeding practice. We 

start from simply model on determinants of ever breastfed. Logistic regression model 

also used to examine the factors effecting on exclusive breastfeeding. Then Cox’s 

proportional hazard models are used to estimate the effects of independent variables 

on breastfeeding duration.  

Logistic regression models are performed to assess the effects of breastfeeding 

on child’s outcomes, adjusting for socio-demographic and other confounding 

variables.  Child’s nutritional status and hospitalization are used to measure their 

overall health. Diarrhoea and suspected pneumonia may be used as adverse health 

outcomes. Both child health and development outcomes are investigating in this 

study. Early childhood development index consist of literacy-numeracy, physical, 

social-emotional, and learning domains. 
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Figure 1: Conceptual Frame Work  

 

Determinants 

- Region/area of residence 

- Socioeconomic class of child’s family 

- Family wealth/ income 

- Single parent family 

- Mother’s education 

- Father’s education  

- Mother’s employment status 

Child feeding practices 
- Exclusive breastfeeding for first six 

months. 

- Continued breastfeeding for two years or 

more. 

- Safe, appropriate and adequate 

complementary foods beginning at 6 

months. 

- Frequency of complementary feeding. 

Family care and supports  

- number of picture books 

- children’s books 

- TV hours 

- visit library 

- activities that support early learning 

Early childhood development 

- Literacy-numeracy 

- Physical 

- Social-emotional 

- Learning 

Parenting style 

Child’s health 

- malnutrition 

- diarrhea 

- pneumonia 

- severe lower respiratory tract infections 

- atopic dermatitis 

- asthma (young children) 

- obesity 

- type 1 and 2 diabetes 

- childhood leukemia 

- sudden infant death syndrome (SIDS) 



 
 

Chapter 2 

Literature review 

Determinants of Breastfeeding 

 Thulier and Mercer (2009)  reviewed the quantitative and qualitative studies 

published in English from 1998 through 2008, and categorized variables affect 

breastfeeding duration into four groups; (1) demographic, (2) biological, (3) social, 

and (4) psychological variables. 

 Demographic variables that influence breastfeeding duration are race, age, 

marital status, education, and socioeconomic status. Biological factors consisted of 

insufficient milk supply, infant health problems, maternal obesity, and the physical 

challenges of breastfeeding, maternal smoking, parity and method of delivery. Social 

variables included paid work, family support, and professional support.  Maternal 

intention, interest, and confidence in breastfeeding were psychological variables. 

 While difficulty with technique and concern over sufficient food for the child 

have also been reported as obstacles to breastfeeding, not being to take time off work 

is the main reported reason not to breastfed (Baker and Milligan 2008; Kools et al. 

2006; Fein and Roe 1998), causing the marginal cost of breastfeeding to be high if 

generous maternity leave laws are not in place.  

 Breastfeeding has been found to be more prevalent among lower SES group in 

certain populations (Gibson-Davis and Brooks-Gunn 2006; Victora et al. 2000) and 

among foreign-born mothers, even though breastfeeding is more likely among the 

college educated (Ryan et al. 2002), older mothers, and those not participating in the 

Women, Infants, and Children (WIC) program (Gibson-Davis and Brooks-Gunn 

2006). 

 Very low birth weights, private insurance (Smith et al. 2003), and delivery via 

Caesarean section (Pérez -Escamilla et al. 1996) are associated with lower 

probabilities of breastfeeding. 
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Not being encouraged by a clinician to breastfeeding and being depressed are 

associated with mother’s lower likelihood of breastfeeding (Taveras et al. 2003). 

 Regional differences are reported by Ryan et al. (2002), that is the prevalence 

of breastfeeding highest in the West and lowest in the South. 

Breastfeeding benefits on maternal and child health outcomes 

To establish the impact of long term breastfeeding, the World Health 

Organization commissioned a review of the evidence available in the form of a series 

of systematic reviews. Horta et al. published the results from systematic reviews and 

meta-analyses regarding the health benefits of breastfeeding in 2007 (Horta et al, 

2007) and updated in 2013 (Horta et al, 2013). The available evidence suggests that 

breastfeeding may have long-term benefits. Subjects who were breastfed experienced 

lower mean blood pressure and total cholesterol, as well as higher performance in 

intelligence tests. Furthermore, the prevalence of overweight/obesity and type-2 

diabetes was lower among breastfed subjects.  

Kramer et al. (2007) assessed the effects of the intervention of promote 

exclusive and prolonged breastfeeding on children’s height, weight, adiposity, and 

blood pressure at age 6.5 years. A total of 17 046 healthy breastfed infants were 

enrolled from 31 Belarussian maternity hospitals and their affiliated clinics; of those 

infants, 13 889 (81.5%) were followed up at 6.5 years old with duplicate 

measurements of anthropometric variables and blood pressure. They concluded that 

the promotion intervention increases in the duration and exclusivity of breastfeeding, 

but did not reduce the measures of adiposity, increase stature, or reduce blood 

pressure at age 6.5 years in the experimental group. 

Kramer et al. (2009) did a prospective cohort study to compare health and 

development outcomes at age 6.5 y in children who were exclusively breastfed for 3 

months (EBF3) or for 6 months (EBF6). The 2427 EBF3 and 524 EBF6 children who 

were followed up represented 84.7% and 89.4%, respectively, of those followed for 

the first year of life. They found that only significant differences observed between 

the 2 groups were in mean body mass index, triceps skinfold thickness, and hip 

circumference, all of which were higher in the EBF6 group. 
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The positive impacts of breastfeeding can be seen not only on the child health, 

but also on the mother’s health. A review from the USA (Ip et al., 2007) investigated 

the effects of breastfeeding in developed countries. This is a particularly important 

piece of work as it reviews only those studies carried out in the developed world and 

therefore adds weight to the arguments that breastfeeding is vitally important for 

healthy outcomes outside of the developing world. The reviewers concluded that a 

history of breastfeeding was associated with a reduction in the risk of acute otitis 

media, non-specific gastroenteritis, severe lower respiratory tract infections, atopic 

dermatitis, asthma (young children), obesity, type 1 and 2 diabetes, childhood 

leukemia, sudden infant death syndrome (SIDS), and necrotizing enterocolitis. For 

maternal outcomes, a history of lactation was associated with a reduced risk of type 2 

diabetes, breast, and ovarian cancer. Early cessation of breastfeeding or not 

breastfeeding was associated with an increased risk of maternal postpartum 

depression. 

Furthermore, a systematic review and meta-analysis by Chowdhury et al. 

(2015) supports the hypothesis that breastfeeding  is protective against breast and 

ovarian carcinoma, and exclusive breastfeeding increase the duration of lactational 

amenorrhea. There is evidence that breastfeeding  reduces the risk of type 2 diabetes. 

Evidence on the association between breastfeeding and  maternal bone mineral 

density, maternal depression or postpartum weight change was lacking.  

Breastfeeding benefits on cognitive (IQ) and non-cognitive outcome 

While some of the studies found an association between breastfeeding and 

cognitive benefits, these studies tended to be rated as having lower methodological 

quality using the critical appraisal tool. Furthermore, those studies reporting a positive 

relationship between breastfeeding and cognitive development, tended to not control 

for confounding variables, such as, mother’s IQ. Studies assessed as being for higher 

methodological and controlling for confounding factors, tended to not report a 

significant relationship between breastfeeding and cognitive development. 

Kramer et al. (2008) found that children who were breastfed had higher 

intelligence scores. In their study, a total of 17,046 healthy breastfeeding infants were 

enrolled, of whom 81.5% were followed up at age 6.5 years.  The experimental group 
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had higher means on all of the Wechsler Abbreviated Scales of Intelligence measures, 

with cluster-adjusted mean differences (95% confidence intervals) of +7.5 (+0.8 to 

+14.3) for verbal IQ, +2.9 (-3.3 to +9.1) for performance IQ, and +5.9 (-1.0 to +12.8) 

for full-scale IQ. Teachers’ academic ratings were significantly higher in the 

experimental group for both reading and writing. 

Lawlor et al. (2006) studies an Australian cohort to determine infant and 

maternal predictors of intelligence at 5 and 14 years. They found that of 11 

characteristics associated with intelligence, parental education, family income and 

breastfeeding were the strongest predictors. Main limitation was 50% loss to follow-

up for the low SES participants. 

Evenhouse et al. (2005) used retrospective data from the U.S. National 

Longitudinal Study of Adolescent Health, comparing breastfed and non-breastfed 

siblings, and found a causal connection between breastfeeding and intelligence. Their 

study controlled for birth weight, birth order, parental investment, and gender. A 

limitation of this study is that no information on infant formula consumption, so that 

the definition of breastfeeding is unclear. They cannot distinguish exclusive 

breastfeeding from breastfeeding supplemented by formula or solid food. 

Sacker et al. (2006) study a cohort in the UK to investigate the association 

between breastfeeding and developmental delay. They found that infants never 

breastfed were more likely to have gross motor delay at 9 months of age even when 

biological, socioeconomic or psychosocial factors were controlled for. The  protective 

effect was not found for fine motor delay. 

Der et al. (2006) included sibling analysis and found that the association 

between breastfeeding and children’s mental ability was small and insignificant when 

maternal IQ was controlled for the analysis, and that maternal IQ was the most 

influential among relevant confounders. 

Zhu et al. (2007) examined the relation of breast-feeding and intelligence, 

controlling for home environment and socioeconomic characteristics. They found no 

association between duration of breast-feeding and childhood IQ in this relatively 

well-nourished cohort from an industrialized society. In such settings, the apparent 
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benefit of breast-feeding on cognitive function is most likely attributable to 

sociodemographic factors. 

Borra et al. (2012) investigated the effect of breastfeeding on children’s 

development.  They found a strong relationship between breastfeeding and cognitive 

outcomes. Breastfeeding for four weeks is associated with higher cognitive test 

scores. These positive effects multiply over time. However, the association between 

breastfeeding and non-cognitive development is weaker. 

Breastfeeding Practices and Labor Market 

Pinka Chatterji and Kevin Frick  (2005) apply fixed-effects models to the 

National Longitudinal Survey of Youth data to examine the effect of the timing and 

intensity to work after childbirth on the probability of initiating breastfeeding and the 

number of weeks of breastfeeding. They found that returning to work within 3 months 

is associated with a reduction in the probability that the mother will initiate 

breastfeeding by 16-18%. Mothers who initiate breastfeeding, returning to work 

within 3 months is associated with a reduction in length of breastfeeding of 4-5 weeks. 

The study by Rossin (2011) evaluates the impact of unpaid maternity leave 

provisions of the 1993 Family and Medical Leave Act (FMLA) on children’s birth 

and infant health outcomes in the United States. She found that maternity leave led to 

small increases in birth weight, decreases in the likelihood of a premature birth, and 

substantial decreases in infant mortality for children of college-educated and married 

mothers, who were most able to take advantage of unpaid leave. 

Research on Breastfeeding in Thailand  

In Thailand, there were many studies on prevalence and determinants of 

breastfeeding since National Breastfeeding Project began in 1989. Only few studies 

on effects of breastfeeding on child’s health and development outcome. 

Pataraporn et al. (2014) studied the influence factors on 6 months exclusive 

breastfeeding among mothers in south central region of Thailand.  They found that 

mother’s age, education level, duration for maternity leave, experiences, knowledge 

on breastfeeding, positive attitude, minor obstacles and high level of health service 

accessibility were related to exclusive breastfeeding for the entire 6 month period. 
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Posawat et al. (2009) conducted a survey research to study factor affecting 

breast feeding only at least 6 month of postpartum woman in Kummaung Hospital 

,  Kalasin Province. Sample size was 52 postpartum women in Kummaung  hospital 

between 1 October 2551 to 30 June 2009. Postpartum women had problem that could 

calibrate breast feeding only at least 6 month 26.6%. Postpartum women no problem 

could calibrate breast feeding only at least 6 month 33.3%. Postpartum women 

receive service from health officer by standardized 10 level ladders to the success of 

calibrate breast feeding only at least 6 month most of sample size acknowledge health 

promotion policy of calibrate breast feeding only at least 6 month of Kummaung 

Hospital and receive service from health officer in baby suck up milk within half hour 

after born 96.2%. 

Varunya and Santi (2008) did a survey research to study the affecting to 

exclusive breastfeeding for 6 at least months of postnatal mother in Nong Bua Health 

center, Nongkungsri District, Kalasin Province. Sample was 82 postnatal mothers in 

Nong Bua Health center to deliver between December 2007 and December 2008. The 

results were postnatal mother had knowledge in the middle level, attitude in good 

level and Attentiveness to mind by milk only 6 month at least. But in big family 

grandfather grandmother and parent were pressure not to mind by milk only 6 month 

at least. Then knowledge of breastfeeding should be promoted to grandfather, 

grandmother, parents, or relatives of postnatal mother for postnatal mother to do 

exclusive breastfeeding at least 6 months. 

Wungkum et al. (2011) investigated factors related to continued breast feeding 

among mothers with preterm infants. Sample was purposively selected from 

outpatient pediatric department of 4 hospitals (Maharaj Nakorn Chiang Mai hospital, 

Nakorn Ping hospital, Lampang hospital, and Chiangrai Regional hospital), based on 

two criteria, being mother of preterm infants with  gestational age less than 37 weeks 

and the infants had been discharged from hospital for at least one month. They found 

that the continuation of breastfeeding in mothers with preterm infants were 

statistically significantly correlated with mother’s breastfeeding knowledge, mother’s 

self-efficacy, support from husband and family members, support from health care 

staff. 
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Laisiriruangrai et al. (2008) did a prospective descriptive study in 210 mothers 

who delivered in Bangkok Metropolitan Administration Medical College and Vajira 

Hospital to determine the prevalence of exclusive breastfeeding at 3, 4, and 6 months 

postpartum, and evaluate the potential factors for continuation of exclusive 

breastfeeding. Rates of exclusive breastfeeding at 3, 4, and 6 months were 48%, 26%, 

and 11% respectively. Significant factors for exclusive breastfeeding were duration 

allowed for work absence and intended time to breastfeed. 

Barnes (2011) did the cross-sectional study of 208 postpartum mothers used a 

quantitative questionnaire to assess knowledge, attitude and practice, as well as 

facilitators and barriers to exclusive breastfeeding practices. Qualitative analyses were 

based on in-depth interviews of 7 postpartum mothers and 2 breastfeeding experts. 

She found that 14% of Thai women in Bangkok did exclusive breastfeeding for some 

duration of time, with 10.1% exclusively breastfeeding for 6 months. Income level, 

knowledge of breastfeeding, number of times breastfeeding was discussed during 

antenatal visits and caesarean deliveries were positively associated with exclusive 

breastfeeding, with number of times breastfeeding discussed being the most highly 

associated facilitator. Qualitative data showed low milk supply, working outside the 

home, supplemental feedings (especially water) and perceived lack of supports as 

barriers and parents, hospital staff and knowledge as strong facilitators to an exclusive 

breastfeeding practice. 

Kaewsarn and Moyle (2000) studied Thai working women’s breastfeeding in 

sample who used the services at three clinics in Ubon Ratchathani Province, 

Northeast Thailand. They found a strong correlation between the women’s planned 

duration of breastfeeding and the length of time she actually breastfed. 

Panpanich and other (2003) conducted a cross-sectional study to evaluate 

breastfeeding practices among a population in a remote rural area of Chiang Mai, 

Thailand. The results showed that breastfeeding was highly prevalent among the hill-

tribe population especially in uneducated multiparous woman.  Only 53.6% of children 

were exclusively breastfed in the first six months of life. Breastfeeding tended to be 

continued until or beyond the age of one year but complemented with other foods. 

They concluded that children were more likely to be  malnourished as age increases in 
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either exclusively breastfed or partial/non-breastfed group. This may not be a 

breastfeeding issue but the weaning practices. 

Recently, Thai researchers (Saithong et al., 2015) conducted a systematic 

review on the relationship between duration of breastfeeding and atopic dermatitis 

and asthma. Forty-two studies met the inclusion criteria. The results found that infants 

not breastfed were at a greater risk of developing atopic dermatitis and asthma 

(Relative risk (RR) or Odds ratio (OR), 1.15-11.53) than infants who were breastfed. 

Breastfeeding for less than 3 months increased risk of the diseases (RR, OR =1.25-

1.45) than infants who were breastfed for 3 months or more. Breastfeeding for less 

than 6 months were associated with increased risk of diseases (RR, OR= 1.15-2.00) 

than 6 months or more. 

Nitayarak and other (2014) analyzed weight gain in the first year of life in 

Thai children based on the prospective cohort study in southern, Thailand. Their 

sample included 1,061 children from at birth in the prospective cohort study 

conducted in Thepa district. The mean weight gain of boys and girls for each feeding 

types (breast, mixed, and bottle milk) were compared. They found that boys and girls 

fed with breast milk were statistically significant lower weight gain than the overall 

mean at all feeding durations.  

 Aunta et al. (2013) did the retrospective cohort study on children who attend 

the child clinic of Pichit hospital during 1 January and 31 December 2012. The 

exclusion criteria were infants with respiratory disorders from birth to 1 month, 

CMIHMI infants, preterm infants, and low birth infants. They found that infants with 

breastfed for at least 4 months have statistically significant lower risk of pneumonia 

or bronchiolitis than other groups. 

Tantracheewathorn (2005) did a prospective study to compare the growth 

patterns of breastfed and formula-fed by followed the 156 infants for 12 months. 

Body weight, length and head circumference were measured at the age of 1, 2, 4, 6, 9 

and 12 months. She concluded that breast-fed and formula-fed infants had similar 

weight and length from birth to 6 months, thereafter, formula-fed infants had higher 

weight and length than breast-fed infants and Thai growth references. 
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Some studies on effects of intervention or breastfeeding educational programs 

on breastfeeding behavior and duration among Thai mothers. 

Yuangthong et al. (2012) studied the breastfeeding duration and behaviors of 

60 first-time postpartum mothers receiving care at postpartum unit of Buddhasothorn 

hospital, Chachoengsao. They found that at 4th week postpartum, the mothers in the 

experimental group had statistical significant longer duration of exclusive 

breastfeeding than mothers in the control group. The average days for exclusive 

breastfeeding of mothers in the experimental group was 28 days, while in the control 

group was 23.6 days. 

Ratisunthorn and other (2014) examined the effects of empowerment program 

on breastfeeding behavior and duration of exclusive breastfeeding among adolescent 

mothers who had deliveries and were admitted at the Obstetric 4 ward of Faculty of 

Medicine Vajira Hospital, Navamindradhiraj University between November 2011 and 

December 2012. A control group received routine nursing care, while an experimental 

group received the empowerment program in addition to routine nursing care. The 

result showed that the breastfeeding behavior score of adolescent mothers after the 

intervention was statistically higher than before the intervention  and higher than those 

of the control group. 

Yontrakul et al. (2013) did the action research to develop breastfeeding 

participatory integrated promotion model among community network  of Maha 

Sarakham Hospital. There were 4 phases including (1) breastfeeding problem  and 

situation analysis planning, (2) implementation of breastfeeding promotion activities, 

(3) observation, and (4) evaluation. After operating the model from 2010 to 2012, the 

proportion of 6-month exclusive breastfeeding increased rapidly from 20.8% at 

baseline to 56.8 at the end of 2011 and to 81.0 in 2012. 

Apparently, there were some studies on determinants of exclusive 

breastfeeding among Thai women, but those focused on sub-sample, limited area 

(Pataraporn et al.; 2014, Posawat et al.; 2009, Varunya and Santi; 2008, etc.), or 

sample with specific problem (Wungkum et al.; 2011).  
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Only few studies on the impact of breastfeeding to child’s health and 

development outcomes among Thai population  (Aunta et al.; 2013,  Nitayarak et al.; 

2014). 

However, we lack for empirical study on effects of exclusive breastfeeding on 

child’s health and development outcomes among Thai population based on national 

representative sample. Such studies need long-term panel data which allow for cause 

and effects measurement in the repeated sample unit. 

MICS is only available national representative survey on children and women 

in Thailand. Even if MICS is cross-sectional survey data, we can use retrospective 

answers about breastfeeding practices, infant’s health, so we can link to current 

outcomes. Statistical models allow us to examine the relationship between 

determinants and those outcomes with control confounding factors. 

 

 



    
 

Chapter 3 

Research Methodology 

Data 

The Thailand Multiple Indicator Cluster Survey, MICS3 in the year 2005-06  

and MICS4 in the year 2012, are the main data source because this is a population 

based sample of 26,850 – 43,440 households. This survey project was designed for 

monitoring the situation of children and women. There were about 22,256 – 34,187 

women aged 15-49 years old and 9,444 – 9,757 under-five children included in the 

survey. 

 Based on MICS survey, data from household and women questionnaires will be 

used as the determinants of breastfeeding. The information on breastfeeding practice 

and child development comes from the questionnaire for children under five. The 

child development section contains support for learning, learning materials (children’s 

books and playthings) at home, inadequate care, early childhood development index 

(literacy-numeracy, physical, social-emotional, and learning domains), and attendance 

to early childhood education.  

For MICS4 dataset, I can get the duration in months of continue breastfed for 

every children aged less than 5 years old form the question of “For how many months 

has he/she ever been breastfed continuously?”. So that, the child’s health and 

development outcomes with related to breastfeeding duration could be investigated.   

 

Statistical Models 

Logistic regression models (LRMs) are selected to analyze the factors 

associated with breastfeeding. From women questionnaire, the determinants of initial 

breastfeeding among women are investigated using logistic regression model. 

𝑦∗ = 𝛼 + 𝛽𝛽 + 𝜖     (1) 

𝑦 = � 1 𝑖𝑖 𝑦∗ > 0
 0 𝑜𝑜ℎ𝑒𝑒𝑒𝑖𝑒𝑒

     (2) 



17 
 

Applying model (1) to woman’s response on initiation of breastfeeding for her 

last-born child, Equation (1-1) and (1-2) can be used to determine the relationship 

between breastfeeding initiation and sociodemographic factors for year 2005 and 

2012. 

𝑙𝑙 ( Pr (𝐼𝐼𝐼𝐼1ℎ)
1−Pr (𝐼𝐼𝐼𝐼1ℎ)

) =  𝛽10 + 𝛽11𝑊𝑊𝑊𝑒 + 𝛽12𝐿𝐿𝑊 + 𝛽13𝑅𝑅𝑒𝑅𝑙 + 𝛽14_1𝑁 + 𝛽14_2𝑁𝑁 +

𝛽14_3𝑆 + 𝛽15_1𝑀𝑁𝑀𝑀_𝑝𝑒𝑖𝑝𝑅𝑒𝑦 + 𝛽15_2𝑀𝑁𝑀𝑀_𝑒𝑒𝑠𝑜𝑙𝑠𝑅𝑒𝑦 +

 𝛽15_3𝑀𝑁𝑀𝑀_𝑅𝑎𝑜𝑎𝑒_𝑒𝑒𝑠𝑜𝑙𝑠𝑅𝑒𝑦 + 𝛽16_1𝑊𝑊𝑁𝑀_𝑒𝑒𝑠𝑜𝑙𝑠 +

𝛽16_2𝑊𝑊𝑁𝑀_𝑝𝑖𝑠𝑠𝑙𝑒 + 𝛽16_3𝑊𝑊𝑁𝑀_𝐹𝑜𝑅𝑒𝑜ℎ + 𝛽16_4𝑊𝑊𝑁𝑀_𝑅𝑖𝑠ℎ𝑒𝑒𝑜 +

+𝛽17𝑁𝑜ℎ_𝑇ℎ𝑅𝑖 + 𝑒11 ........................................................................... (1-1) 

𝑊𝑙( Pr (𝐼𝐼𝐼𝐼1𝑑)
1−Pr (𝐼𝐼𝐼𝐼1𝑑)

) =  𝛽20 + 𝛽21𝑊𝑊𝑊𝑒 + 𝛽22𝐿𝐿𝑊 + 𝛽23𝑅𝑅𝑒𝑅𝑙 + +𝛽24_1𝑁 +

𝛽24_2𝑁𝑁 + 𝛽24_3𝑆 + 𝛽15_1𝑀𝑁𝑀𝑀_𝑝𝑒𝑖𝑝𝑅𝑒𝑦 + 𝛽25_2𝑀𝑁𝑀𝑀_𝑒𝑒𝑠𝑜𝑙𝑠𝑅𝑒𝑦 +

 𝛽25_3𝑀𝑁𝑀𝑀_𝑅𝑎𝑜𝑎𝑒_𝑒𝑒𝑠𝑜𝑙𝑠𝑅𝑒𝑦 + 𝛽26_1𝑊𝑊𝑁𝑀_𝑒𝑒𝑠𝑜𝑙𝑠 +

𝛽26_2𝑊𝑊𝑁𝑀_𝑝𝑖𝑠𝑠𝑙𝑒 + 𝛽26_3𝑊𝑊𝑁𝑀_𝐹𝑜𝑅𝑒𝑜ℎ + 𝛽26_4𝑊𝑊𝑁𝑀_𝑅𝑖𝑠ℎ𝑒𝑒𝑜 +

+𝛽27𝑁𝑜ℎ_𝑇ℎ𝑅𝑖 + 𝑒21 ........................................................................... (1-2) 

where, 

 Pr(INBF1h) is probability of start breastfed within one hour, 

 Pr(INBF1d) is probability of start breastfed within one day, 

 WAge is woman’s age in years, 

 LBW is dummy variable indicate infant with low birth weight, 

 Rural refer to rural location of household (urban is reference),  

 N is north, NE is northeast, and S is south, which refer to residence region of 

household (Bangkok and central is reference region), 

 MEDU_ is mother’s education level (none is reference), 

 WIND_ means wealth index quintile (poorest is reference), and  

 Eth_Thai is dummy variable for household with ethnic of household head is 

Thai. 
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From children aged under 5 years old questionnaire, first model consider 

outcome as “ever been breastfed or not”, so that breastfeeding is coded as dummy 

variable to 1 or 0. Determinants of ever been breastfed (EVERBF) can be examine 

using Equation (1-3). 

ln ( 𝑃𝑃(𝐸𝐸𝐸𝐸𝐼𝐼)
1−Pr (𝐸𝐸𝐸𝐸𝐼𝐼)

) =  𝛽30 + 𝛽31𝐶𝑊𝑊𝑒 + 𝛽32𝑅𝑅𝑒𝑅𝑙 + +𝛽33_1𝑁 + 𝛽33_2𝑁𝑁 + 𝛽33_3𝑆 +

𝛽34_1𝑀𝑁𝑀𝑀_𝑝𝑒𝑖𝑝𝑅𝑒𝑦 + 𝛽34_2𝑀𝑁𝑀𝑀_𝑒𝑒𝑠𝑜𝑙𝑠𝑅𝑒𝑦 +

 𝛽34_3𝑀𝑁𝑀𝑀_𝑅𝑎𝑜𝑎𝑒_𝑒𝑒𝑠𝑜𝑙𝑠𝑅𝑒𝑦 + 𝛽35_1𝑊𝑊𝑁𝑀_𝑒𝑒𝑠𝑜𝑙𝑠 +

𝛽35_2𝑊𝑊𝑁𝑀_𝑝𝑖𝑠𝑠𝑙𝑒 + 𝛽35_3𝑊𝑊𝑁𝑀_𝐹𝑜𝑅𝑒𝑜ℎ + 𝛽35_4𝑊𝑊𝑁𝑀_𝑅𝑖𝑠ℎ𝑒𝑒𝑜 +

+𝛽36𝑁𝑜ℎ_𝑇ℎ𝑅𝑖 + 𝑒31 ........................................................................... (1-3) 

I also can use the combination of questionnaire items from nutrition section to 

analyze the determinants of exclusive breastfed using LRMs, when exclusively 

breastfed refers to infants who received only breast milk and vitamins, mineral 

supplements or medicine (Thailand National Statistical Office, 2006). Not only model 

for exclusively breastfed for six month, but also determinants of predominantly 

breastfed and breastfed with other milk or food for infant aged 0-5 months are 

investigate using Equation (1-4), (1-5) and (1-6). 

𝑙𝑙( Pr (𝐸𝐸𝐼𝐼)
1−Pr (𝐸𝐸𝐼𝐼)

) =  𝛽40 + 𝛽41𝐶𝑊𝑊𝑒 + 𝛽42𝑅𝑅𝑒𝑅𝑙 + +𝛽43_1𝑁 + 𝛽43_2𝑁𝑁 + 𝛽43_3𝑆 +

𝛽44_1𝑀𝑁𝑀𝑀_𝑝𝑒𝑖𝑝𝑅𝑒𝑦 + 𝛽44_2𝑀𝑁𝑀𝑀_𝑒𝑒𝑠𝑜𝑙𝑠𝑅𝑒𝑦 +

 𝛽44_3𝑀𝑁𝑀𝑀_𝑅𝑎𝑜𝑎𝑒_𝑒𝑒𝑠𝑜𝑙𝑠𝑅𝑒𝑦 + 𝛽45_1𝑊𝑊𝑁𝑀_𝑒𝑒𝑠𝑜𝑙𝑠 +

𝛽45_2𝑊𝑊𝑁𝑀_𝑝𝑖𝑠𝑠𝑙𝑒 + 𝛽45_3𝑊𝑊𝑁𝑀_𝐹𝑜𝑅𝑒𝑜ℎ + 𝛽45_4𝑊𝑊𝑁𝑀_𝑅𝑖𝑠ℎ𝑒𝑒𝑜 +

+𝛽46𝑁𝑜ℎ_𝑇ℎ𝑅𝑖 + 𝑒41 ........................................................................... (1-4) 

𝑙𝑙( Pr (𝑃𝑃𝑃𝐼𝐼)
1−Pr (𝑃𝑃𝑃𝐼𝐼)

) =  𝛽50 + 𝛽51𝐶𝑊𝑊𝑒 + 𝛽52𝑅𝑅𝑒𝑅𝑙 + +𝛽53_1𝑁 + 𝛽53_2𝑁𝑁 + 𝛽53_3𝑆 +

𝛽54_1𝑀𝑁𝑀𝑀_𝑝𝑒𝑖𝑝𝑅𝑒𝑦 + 𝛽54_2𝑀𝑁𝑀𝑀_𝑒𝑒𝑠𝑜𝑙𝑠𝑅𝑒𝑦 +

 𝛽54_3𝑀𝑁𝑀𝑀_𝑅𝑎𝑜𝑎𝑒_𝑒𝑒𝑠𝑜𝑙𝑠𝑅𝑒𝑦 + 𝛽55_1𝑊𝑊𝑁𝑀_𝑒𝑒𝑠𝑜𝑙𝑠 +

𝛽55_2𝑊𝑊𝑁𝑀_𝑝𝑖𝑠𝑠𝑙𝑒 + 𝛽55_3𝑊𝑊𝑁𝑀_𝐹𝑜𝑅𝑒𝑜ℎ + 𝛽55_4𝑊𝑊𝑁𝑀_𝑅𝑖𝑠ℎ𝑒𝑒𝑜 +

+𝛽56𝑁𝑜ℎ_𝑇ℎ𝑅𝑖 + 𝑒51 ........................................................................... (1-5) 

𝑙𝑙( Pr (𝐼𝐼𝐵𝐵𝐵𝐵)
1−Pr (𝐼𝐼𝐵𝐵𝐵𝐵)

) =  𝛽60 + 𝛽61𝐶𝑊𝑊𝑒 + 𝛽62𝑅𝑅𝑒𝑅𝑙 + +𝛽63_1𝑁 + 𝛽63_2𝑁𝑁 + 𝛽63_3𝑆 +

𝛽64_1𝑀𝑁𝑀𝑀_𝑝𝑒𝑖𝑝𝑅𝑒𝑦 + 𝛽64_2𝑀𝑁𝑀𝑀_𝑒𝑒𝑠𝑜𝑙𝑠𝑅𝑒𝑦 +
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 𝛽64_3𝑀𝑁𝑀𝑀_𝑅𝑎𝑜𝑎𝑒_𝑒𝑒𝑠𝑜𝑙𝑠𝑅𝑒𝑦 + 𝛽65_1𝑊𝑊𝑁𝑀_𝑒𝑒𝑠𝑜𝑙𝑠 +

𝛽65_2𝑊𝑊𝑁𝑀_𝑝𝑖𝑠𝑠𝑙𝑒 + 𝛽65_3𝑊𝑊𝑁𝑀_𝐹𝑜𝑅𝑒𝑜ℎ + 𝛽65_4𝑊𝑊𝑁𝑀_𝑅𝑖𝑠ℎ𝑒𝑒𝑜 +

+𝛽66𝑁𝑜ℎ_𝑇ℎ𝑅𝑖 + 𝑒61 ........................................................................... (1-6) 

For MICS4 data, the determinants of continue breastfeeding duration (months) 

for children aged less than 5 years old is obtained using Equation (3) 

𝐿𝐹𝑠𝑅𝑒𝑅𝑜𝑖𝑜𝑙 =  𝛽70 + 𝛽71𝐶𝑊𝑊𝑒 + 𝛽72𝑅𝑅𝑒𝑅𝑙 + +𝛽73_1𝑁 + 𝛽73_2𝑁𝑁 + 𝛽73_3𝑆 +

𝛽74_1𝑀𝑁𝑀𝑀_𝑝𝑒𝑖𝑝𝑅𝑒𝑦 + 𝛽74_2𝑀𝑁𝑀𝑀_𝑒𝑒𝑠𝑜𝑙𝑠𝑅𝑒𝑦 +

 𝛽74_3𝑀𝑁𝑀𝑀_𝑅𝑎𝑜𝑎𝑒_𝑒𝑒𝑠𝑜𝑙𝑠𝑅𝑒𝑦 + 𝛽75_1𝑊𝑊𝑁𝑀_𝑒𝑒𝑠𝑜𝑙𝑠 +

𝛽75_2𝑊𝑊𝑁𝑀_𝑝𝑖𝑠𝑠𝑙𝑒 + 𝛽75_3𝑊𝑊𝑁𝑀_𝐹𝑜𝑅𝑒𝑜ℎ + 𝛽75_4𝑊𝑊𝑁𝑀_𝑅𝑖𝑠ℎ𝑒𝑒𝑜 +

+𝛽76𝑁𝑜ℎ_𝑇ℎ𝑅𝑖 + 𝑒71 .............................................................................. (3) 

 

Set of regression models will be used to investigate the effects of breastfeeding 

on child health and development outcomes. Child’s health outcomes considered in 

this study are nutritional status and acute infectious diseases. 

For assessing the nutritional status of children, I use three anthropometric 

indices, weight-for-age, height-for-age, and weight-for-height. We use the pre-

calculated values that obtained from UNICEF. As described in the MICS final report 

the under-nourishment in a population can be evaluated by comparing children to 

reference distribution. The reference population used by MICS program is the 

WHO/CDC/NCHS reference. Each of the three nutritional status indicators can be 

expressed in standard deviation units, called “Z-score” from the median of this 

reference population (Thailand National Statistical Office, 2006). The formula for Z-

score is as follows: 

𝑍 = 𝐶ℎ𝑖𝑖𝑑′𝑠 𝑚𝑃𝑚𝑠𝑚𝑃𝑃𝑚𝑃𝑚𝑚−𝐸𝑃𝑅𝑃𝑃𝑃𝑚𝑅𝑃 𝑚𝑃𝑑𝑖𝑚𝑚 
𝐸𝑃𝑅𝑃𝑃𝑃𝑚𝑅𝑃 𝑆𝑆

    (4) 

where, 

Child’s measurement = weight or height of given child at age X 

Reference median = mean or 50th percentile of the reference population at age X 

Reference SD = standard deviation of the reference population at age X 
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Using equation (4) and measurement of children’s weight and height, we can 

obtain weight-for-age, height-for-age, and weight-for-height z-score. Relationship 

between breastfeeding practice and breastfeeding duration, including demographic 

and socio-economic factors, is then investigate using linear regression model as 

equation (5). 

𝑦 = 𝛼 + 𝛽𝑖𝛽𝑖 + 𝜖𝑖     (5) 

where, 

y are weight-for-age, height-for-age, and weight-for-height z-score,  

Xi is breastfeeding duration and other demographic and socio-economic 

characteristic of household, such as area, region, mother’s education, and wealth 

index quintile, and ϵi is the error term. 

According to age group reported in the Thailand Multiple Indicator Cluster 

Survey (Thailand National Statistical Office, 2006), I apply model (5) to sub-sample, 

classified by age of children, less than 6 months, 6-11 months, 12-23 months, 24-35 

months, 36-47 months, and 48-59 months. 

Two acute infectious diseases, diarrhea and suspected pneumonia, were 

considered as related to history of breastfeeding duration. Logistic regression model 

in Equation (6-1) is applied to the response of had diarrhoea in the last two weeks 

among infants aged 0-5 months.  

Equation (6-2) is used to explore the relationship between suspected pneumonia 

and breastfeeding, where children with suspected pneumonia are those who have an 

illness with a cough accompanied be rapid or difficult breathing and whose symptoms 

are not due to problem in the chest and a blocked nose. 

𝑙𝑙( Pr (𝑆𝐼𝐷𝐸𝐸)
1−Pr (𝑆𝐼𝐷𝐸𝐸)

) =  𝛽80 + 𝛽81_1𝐿𝐹_𝑒𝑒𝑠 + 𝛽81_2𝐿𝐹_𝑝𝑒𝑒 + 𝛽81_3𝐿𝐹_𝑜𝑜ℎ𝑒𝑒 +

𝛽81_1𝐿𝐹_𝑒𝑒𝑅𝑙𝑒𝑠 + 𝛽82𝑅𝑅𝑒𝑅𝑙 + +𝛽83_1𝑁 + 𝛽83_2𝑁𝑁 + 𝛽83_3𝑆 +

𝛽84_1𝑀𝑁𝑀𝑀_𝑝𝑒𝑖𝑝𝑅𝑒𝑦 + 𝛽84_2𝑀𝑁𝑀𝑀_𝑒𝑒𝑠𝑜𝑙𝑠𝑅𝑒𝑦 +

 𝛽84_3𝑀𝑁𝑀𝑀_𝑅𝑎𝑜𝑎𝑒_𝑒𝑒𝑠𝑜𝑙𝑠𝑅𝑒𝑦 + 𝛽85_1𝑊𝑊𝑁𝑀_𝑒𝑒𝑠𝑜𝑙𝑠 +

𝛽85_2𝑊𝑊𝑁𝑀_𝑝𝑖𝑠𝑠𝑙𝑒 + 𝛽85_3𝑊𝑊𝑁𝑀_𝐹𝑜𝑅𝑒𝑜ℎ + 𝛽85_4𝑊𝑊𝑁𝑀_𝑅𝑖𝑠ℎ𝑒𝑒𝑜 +

+𝛽86𝑁𝑜ℎ_𝑇ℎ𝑅𝑖 + 𝑒81 ........................................................................... (6-1) 
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𝑙𝑙( Pr (𝑃𝐼𝐸𝑃𝑃)
1−Pr (𝑃𝐼𝐸𝑃𝑃)

) =  𝛽90 + 𝛽91_1𝐿𝐹_𝑒𝑒𝑠 + 𝛽91_2𝐿𝐹_𝑝𝑒𝑒 + 𝛽91_3𝐿𝐹_𝑜𝑜ℎ𝑒𝑒 +

𝛽91_1𝐿𝐹_𝑒𝑒𝑅𝑙𝑒𝑠 + 𝛽92𝑅𝑅𝑒𝑅𝑙 + +𝛽93_1𝑁 + 𝛽93_2𝑁𝑁 + 𝛽93_3𝑆 +

𝛽94_1𝑀𝑁𝑀𝑀_𝑝𝑒𝑖𝑝𝑅𝑒𝑦 + 𝛽94_2𝑀𝑁𝑀𝑀_𝑒𝑒𝑠𝑜𝑙𝑠𝑅𝑒𝑦 +

 𝛽94_3𝑀𝑁𝑀𝑀_𝑅𝑎𝑜𝑎𝑒_𝑒𝑒𝑠𝑜𝑙𝑠𝑅𝑒𝑦 + 𝛽95_1𝑊𝑊𝑁𝑀_𝑒𝑒𝑠𝑜𝑙𝑠 +

𝛽95_2𝑊𝑊𝑁𝑀_𝑝𝑖𝑠𝑠𝑙𝑒 + 𝛽95_3𝑊𝑊𝑁𝑀_𝐹𝑜𝑅𝑒𝑜ℎ + 𝛽95_4𝑊𝑊𝑁𝑀_𝑅𝑖𝑠ℎ𝑒𝑒𝑜 +

+𝛽96𝑁𝑜ℎ_𝑇ℎ𝑅𝑖 + 𝑒91 ........................................................................... (6-2) 

To investigate the long-term effect of breast milk on diarrhoea and suspected 

pneumonia, I compare these incidents among different groups of breastfed children, 

using Equation (7-1) and (7-2). The children are define into five groups based on the 

duration of continue breastfed, never been breastfed, breastfed for less than 6 months, 

6-11 months, 12-23 months, and greater than 23 months. 

𝑙𝑙( Pr (𝑆𝐼𝐷𝐸𝐸)
1−Pr (𝑆𝐼𝐷𝐸𝐸)

) =  𝛽10 + 𝛽11_1𝐿𝐹_𝑙𝑒𝑒𝑒6 + 𝛽11_2𝐿𝐹_6𝑜𝑜11 + 𝛽11_3𝐿𝐹_12𝑜𝑜23 +

𝛽11_4𝐿𝐹_24𝑝𝑜𝑒𝑒 + 𝛽12𝑅𝑅𝑒𝑅𝑙 + +𝛽13_1𝑁 + 𝛽13_2𝑁𝑁 + 𝛽13_3𝑆 +

𝛽14_1𝑀𝑁𝑀𝑀_𝑝𝑒𝑖𝑝𝑅𝑒𝑦 + 𝛽14_2𝑀𝑁𝑀𝑀_𝑒𝑒𝑠𝑜𝑙𝑠𝑅𝑒𝑦 +

 𝛽14_3𝑀𝑁𝑀𝑀_𝑅𝑎𝑜𝑎𝑒_𝑒𝑒𝑠𝑜𝑙𝑠𝑅𝑒𝑦 + 𝛽15_1𝑊𝑊𝑁𝑀_𝑒𝑒𝑠𝑜𝑙𝑠 +

𝛽15_2𝑊𝑊𝑁𝑀_𝑝𝑖𝑠𝑠𝑙𝑒 + 𝛽15_3𝑊𝑊𝑁𝑀_𝐹𝑜𝑅𝑒𝑜ℎ + 𝛽15_4𝑊𝑊𝑁𝑀_𝑅𝑖𝑠ℎ𝑒𝑒𝑜 +

+𝛽16𝑁𝑜ℎ_𝑇ℎ𝑅𝑖 + 𝑒11 ........................................................................... (7-1) 

𝑙𝑙( Pr (𝑃𝐼𝐸𝑃𝑃)
1−Pr (𝑃𝐼𝐸𝑃𝑃)

) =  𝛽20 + 𝛽21_1𝐿𝐹_𝑙𝑒𝑒𝑒6 + 𝛽21_2𝐿𝐹_6𝑜𝑜11 + 𝛽21_3𝐿𝐹_12𝑜𝑜23 +

𝛽21_4𝐿𝐹_24𝑝𝑜𝑒𝑒 + 𝛽22𝑅𝑅𝑒𝑅𝑙 + +𝛽23_1𝑁 + 𝛽23_2𝑁𝑁 + 𝛽23_3𝑆 +

𝛽24_1𝑀𝑁𝑀𝑀_𝑝𝑒𝑖𝑝𝑅𝑒𝑦 + 𝛽24_2𝑀𝑁𝑀𝑀_𝑒𝑒𝑠𝑜𝑙𝑠𝑅𝑒𝑦 +

 𝛽24_3𝑀𝑁𝑀𝑀_𝑅𝑎𝑜𝑎𝑒_𝑒𝑒𝑠𝑜𝑙𝑠𝑅𝑒𝑦 + 𝛽25_1𝑊𝑊𝑁𝑀_𝑒𝑒𝑠𝑜𝑙𝑠 +

𝛽25_2𝑊𝑊𝑁𝑀_𝑝𝑖𝑠𝑠𝑙𝑒 + 𝛽25_3𝑊𝑊𝑁𝑀_𝐹𝑜𝑅𝑒𝑜ℎ + 𝛽25_4𝑊𝑊𝑁𝑀_𝑅𝑖𝑠ℎ𝑒𝑒𝑜 +

+𝛽26𝑁𝑜ℎ_𝑇ℎ𝑅𝑖 + 𝑒21 ........................................................................... (7-1) 

For the analysis of early childhood development with related to breastfeeding, 

only dataset from MICS4 allow us to do this. Group of items in children’s 

questionnaire are used to determine whether children aged between 3 and 5 years old 

are developmentally on track in four domains:  
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(1) Literacy-numeracy: Developmentally on track if at least two of the 

following is true:  

o Can identify/name at least ten letters of the alphabet. 

o Can read at least four simple, popular words. 

o Knows the name and recognizes the symbol of all numbers from 1 to 

10. 

(2) Physical: Developmentally on track if one or both of the following is true:  

o Can pick up a small object with two fingers, like a stick or a rock from 

the ground.  

o Is not sometimes too sick to play. 

(3) Social-emotional: Developmentally on track if at least two of the following 

is true:  

o Gets along well with other children. 

o Does not kick, bite, or hit other children. 

o Does not get distracted easily. 

(4) Learning: Developmentally on track if one or both of the following is true: 

o Follows simple directions on how to do something correctly. 

o When given something to do, is able to do it independently. 

I consider breastfeeding as the determinant of child’s development as two ways, 

current breastfeeding and historical breastfed duration. Logistic regression models for 

each development outcomes with related to current breastfeeding status and historical 

breastfed duration are define as in Equation (8) and Equation (9).  

𝑙𝑙( Pr (𝐸𝐶𝑆𝑖)
1−Pr (𝐸𝐶𝑆𝑖)

) =  𝛽0 + 𝛽1𝐺𝑖𝑒𝑙 + 𝛽2_1𝐿𝐹_𝑜𝑜ℎ𝑒𝑒 + 𝛽2_2𝐿𝐹_𝑒𝑒𝑅𝑙𝑒𝑠 + 𝛽3𝑅𝑅𝑒𝑅𝑙 +

+𝛽4_1𝑁 + 𝛽4_2𝑁𝑁 + 𝛽4_3𝑆 +

𝛽5_1𝑀𝑁𝑀𝑀_𝑝𝑒𝑖𝑝𝑅𝑒𝑦 + 𝛽5_2𝑀𝑁𝑀𝑀_𝑒𝑒𝑠𝑜𝑙𝑠𝑅𝑒𝑦 +

 𝛽5_3𝑀𝑁𝑀𝑀_𝑅𝑎𝑜𝑎𝑒_𝑒𝑒𝑠𝑜𝑙𝑠𝑅𝑒𝑦 + 𝛽6_1𝑊𝑊𝑁𝑀_𝑒𝑒𝑠𝑜𝑙𝑠 +

𝛽6_2𝑊𝑊𝑁𝑀_𝑝𝑖𝑠𝑠𝑙𝑒 + 𝛽6_3𝑊𝑊𝑁𝑀_𝐹𝑜𝑅𝑒𝑜ℎ + 𝛽6_4𝑊𝑊𝑁𝑀_𝑅𝑖𝑠ℎ𝑒𝑒𝑜 +

+𝛽7𝑁𝑜ℎ_𝑇ℎ𝑅𝑖 + 𝑒1 ................................................................................. (8) 
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𝑙 � Pr(𝐸𝐶𝑆𝑖)
1−Pr(𝐸𝐶𝑆𝑖)

� =

 𝛽0 + 𝛽1𝐺𝑖𝑒𝑙 + 𝛽2_1𝐿𝐹_𝑙𝑒𝑒𝑒6 + 𝛽2_2𝐿𝐹_6𝑜𝑜11 + 𝛽2_3𝐿𝐹_12𝑜𝑜23 +

𝛽2_4𝐿𝐹_24𝑝𝑜𝑒𝑒 + 𝛽3𝑅𝑅𝑒𝑅𝑙 + +𝛽4_1𝑁 + 𝛽4_2𝑁𝑁 + 𝛽4_3𝑆 +

𝛽5_1𝑀𝑁𝑀𝑀_𝑝𝑒𝑖𝑝𝑅𝑒𝑦 + 𝛽5_2𝑀𝑁𝑀𝑀_𝑒𝑒𝑠𝑜𝑙𝑠𝑅𝑒𝑦 +

 𝛽5_3𝑀𝑁𝑀𝑀_𝑅𝑎𝑜𝑎𝑒_𝑒𝑒𝑠𝑜𝑙𝑠𝑅𝑒𝑦 + 𝛽6_1𝑊𝑊𝑁𝑀_𝑒𝑒𝑠𝑜𝑙𝑠 +

𝛽6_2𝑊𝑊𝑁𝑀_𝑝𝑖𝑠𝑠𝑙𝑒 + 𝛽6_3𝑊𝑊𝑁𝑀_𝐹𝑜𝑅𝑒𝑜ℎ + 𝛽6_4𝑊𝑊𝑁𝑀_𝑅𝑖𝑠ℎ𝑒𝑒𝑜 +

+𝛽7𝑁𝑜ℎ_𝑇ℎ𝑅𝑖 + 𝑒1 ................................................................................. (9) 

where, 

Pr(ECDi) are probability of passing early childhood development in each 

domain, literacy-numeracy, physical, social-emotional, and leaning. 



Chapter 4 

Research Results 

The results from analysis on two rounds of the Thailand Multiple Indicators 

Cluster Survey, MICS3 in year 2005-2006 and MICS4 in 2012 are present in this 

chapter. 

4.1 Initial Breastfeeding 

There are few questions in the women questionnaire that asking about their 

birth in two years preceding the survey including breastfeeding of that birth. 

Table 1 shows percentage of women who ever breastfeeding their infants, 

started breastfeeding within one hour of birth, and women who started breastfeeding 

within one day of birth, comparing two rounds of the survey. 

Higher proportion of starting breastfed within one hour among mother live in 

rural area compare to urban area. The highest proportions are found among women in 

the Southern region in both two rounds, 58.3% in year 2005 and 60.9% in year 2012. 

The highest proportion was found among uneducated mothers, 54.1% in year 2005 

and 66.9% in year 2012. Mothers living in poor households are more likely to start 

breastfeeding within one hour compares to those who living in very rich household, 

53.8% and 42.7% in year 2005, and 50.7% versus 33.7% in year 2012. 

Variations in proportion of breastfed initiation among area and province are 

shown in Figure 2, Figure 3, Figure 4, and Figure 5.  

Proportions of women who ever breastfed their last-born child in each 

province by area in year 2005 and 2012 are shown in Figure 1.  During the year 2005-

06, there were 82% from 76 provinces that more than 95% of rural mothers was ever 

been breastfed their newborn, while only 61% (46 provinces) among urban mothers, 

as indicated in dark blue color of the top 2 maps in Figure 1. In year 2012, this 

percentages are closer, 79% in urban and 80% in rural area, that more than 95% of 

women ever been breastfed their last-born. 
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Results from MICS3 shows that about 42% of all provinces which more than 

half of urban mothers started breastfed their last-born within one hour, and 48% of 76 

provinces for rural mothers. These proportions were increase in next round of the 

survey for both among urban (44%) and rural (55%) mothers, as indicate in blue 

shade color on the maps in Figure 2. 

Table 1: Initial breastfeeding among women in Thailand, 2005-06 and 2012. 

Determinants 
Percentage who  

were ever breastfed 
 

Percentage who 
started 

breastfeeding within  
one hour of birth 

 

Percentage who 
started 

breastfeeding within  
one day of birth 

 

MICS3 
2005-06 

MICS4 
2011-12 

 

MICS3 
2005-06 

MICS4 
2011-12 

 

MICS3 
2005-06 

MICS4 
2011-12 

Whole Kingdom 97.34  96.77  
 

49.56  46.25  
 

84.83  85.25  
Region 

        Central (include BKK) 95.73  95.25  
 

43.01  37.73  
 

79.38   80.29  
North 96.97  97.60  

 
41.61  49.63  

 
81.08  86.53  

Northeast 98.80  97.74  
 

54.35  46.96  
 

89.06  87.58  
South 97.63  97.61  

 
58.31  60.94  

 
    89.32      90.74  

Area 
        Urban 95.51  96.04  

 
43.61  38.00  

 
    78.20      80.39  

Rural 97.99  97.30  
 

51.68  52.22  
 

    87.19      88.76  
Mother's education 

        None/Non-standard curriculum 99.84  98.76  
 

54.08  66.86  
 

89.32      96.24  
Primary 97.58  96.87  

 
48.85  48.17  

 
    87.96  86.69  

Secondary 96.95  97.08  
 

52.23  49.97  
 

    84.02      86.69  
> Secondary 97.43  95.77  

 
41.58  34.01  

 
    78.27      79.55  

Wealth index quintiles 
       Poorest 99.01  98.10  

 
53.79  50.71  

 
    87.40      88.55  

Second 97.98  97.94  
 

54.24  48.24  
 

    91.05      89.40  
Middle 96.72  98.18  

 
47.22  52.64  

 
    84.01      86.67  

Fourth 97.82  96.82  
 

48.53  45.22  
 

    83.99      84.82  
Richest 94.69  92.60  

 
42.72  33.71  

 
    75.98      76.81  

Ethnicity of household head 
       Thai 97.35  96.70  

 
49.54  45.64  

 
    84.83      84.98  

Non-Thai 96.62  99.66  
 

50.78  72.02  
 

    85.02      96.45  
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Figure 2: Percentage of women who were ever breastfed their last-born child within 2 
years preceding the survey.  
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Figure 3: Percentage of women who started breastfeeding within one hour of birth. 
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Figure 4: Percentage of women who started breastfeeding within one day of birth. 
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Table 2: Logistic regression results for the determinants of breastfeeding practice in 
women. 

Determinants 

MICS3 (Year 2005-2006) 
 

MICS4 (Year 2012) 

(1-0) (1-1) (1-2) 
 

(2-0) (2-1) (2-2) 

Ever  
breastfed 

started 
breastfeeding 

within  
one hour of 

births 

started 
breastfeeding 

within  
one day of 

births   
Ever 

breastfed 

started 
breastfeeding 

within  
one hour of 

births 

started 
breastfeeding 

within  
one day of 

births 
Age of women -0.0240 -0.00201 -0.00785 

 
-0.0319 -0.0223** -0.0111 

 
(0.0320) (0.00924) (0.0134) 

 
(0.0240) (0.0108) (0.0145) 

Low birth weight -0.550 -0.387* -0.614*** 
 

-1.359*** -0.724*** -1.602*** 

 
(0.358) (0.199) (0.216) 

 
(0.491) (0.248) (0.301) 

Area (Urban is reference) 
Rural 0.417 0.108 0.299** 

 
-0.117 0.372*** 0.375* 

 
(0.317) (0.106) (0.143) 

 
(0.377) (0.129) (0.214) 

Region (Central and BKK is reference) 
North 0.0308 -0.192 -0.150 

 
0.557 0.405** 0.335 

 
(0.447) (0.152) (0.202) 

 
(0.379) (0.176) (0.220) 

Northeast 1.379*** 0.312** 0.447** 
 

0.456 0.280 0.370 

 
(0.449) (0.140) (0.202) 

 
(0.485) (0.180) (0.229) 

South 0.323 0.617*** 0.574*** 
 

0.575 0.901*** 0.838*** 

 
(0.334) (0.140) (0.204) 

 
(0.393) (0.153) (0.242) 

Mother's education (None is reference) 
Primary -2.775*** -0.159 -0.134 

 
-0.493 -0.551 -1.135* 

 
(1.063) (0.345) (0.407) 

 
(0.845) (0.549) (0.604) 

Secondary -2.798*** 0.0994 -0.359 
 

-0.283 -0.504 -1.024* 

 
(1.061) (0.351) (0.409) 

 
(0.862) (0.553) (0.597) 

> Secondary -2.180* -0.244 -0.499 
 

-0.0797 -0.981* -1.299** 

 
(1.115) (0.373) (0.463) 

 
(0.908) (0.560) (0.605) 

Wealth index (Poorest is reference) 
Second  -0.329 -0.0141 0.521* 

 
0.0267 -0.0374 0.195 

 
(0.679) (0.185) (0.288) 

 
(0.517) (0.242) (0.340) 

Middle -0.960 -0.255 -0.116 
 

0.141 0.230 0.0107 

 
(0.621) (0.187) (0.267) 

 
(0.556) (0.231) (0.304) 

Fourth -0.306 -0.199 0.0452 
 

-0.433 0.108 -0.0267 

 
(0.671) (0.196) (0.270) 

 
(0.563) (0.249) (0.329) 

Richest -1.144* -0.238 -0.250 
 

-1.348** -0.121 -0.388 

 
(0.631) (0.212) (0.276) 

 
(0.595) (0.268) (0.382) 

Ethnic of household head (Non-Thai is reference) 
Thai 0.465 -0.172 -0.0870 

 
-2.049* -1.050** -1.214** 

 
(0.836) (0.380) (0.476) 

 
(1.103) (0.502) (0.519) 

Constant 6.652*** 0.148 1.963*** 
 

7.022*** 1.583** 4.118*** 

 
(1.665) (0.494) (0.663) 

 
(1.582) (0.682) (0.996) 

        Observations 3,317 3,317 3,317   2,743 2,743 2,743 
Standard errors in parentheses 

       *** p<0.01, ** p<0.05, * p<0.1 
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The determinants of initial breastfeeding among women are investigated using 

logistic regression model as results shown in Table 2. Women live in rural area were 

more likely to start breastfeeding within one day of birth rather than who live in urban 

area in both round of the surveys. In year 2012, there were significantly higher 

probabilities of women in rural area started breastfeeding within one hour of birth 

compare to urban area. Women in southern Thailand have higher probabilities of start 

breastfeeding within one hour and one day than women in Bangkok and central 

region. 

4.2 Breastfeeding in Children aged 0-59 months 

Exclusively breastfed refers to infants who received only breast milk and 

vitamins, mineral supplements or medicine. The middle two columns in Table 3 show 

percentages of infant aged 0-5 months who have been exclusively breastfed in the 

year 2005-06 and 2012. For the whole country, there were only 5.35% of infants aged 

less than 6 months have been exclusively breastfed. This proportion increased to 

12.26% in the next round of the survey. 

The highest percentage of exclusively breastfed infants aged 0-5 months were 

in the north region in both round of the survey, that was 10.93% in the year 2005 and 

19.44% in the year 2012. The lowest rates were in the central region, including 

Bangkok. 

It was clear gapping between urban and rural area in the first round during the 

years 2005-2006 that about 1.8 times higher percent of infants live in rural area have 

been exclusively breastfed compare to urban area. This gap did not appear in the year 

2012, there were similar proportions of exclusively breastfed infants aged less than 6 

months, 12.19% in urban and 12.31% in rural area. 

Children predominantly breastfed denotes children currently breastfeeding, 

who are either exclusively breastfed or receiving plain water and non-milk liquids 

only. The child should not be receiving milk based fluids or thin porridge or solid or 

semi-solid foods. 

There were 26.6% of infants aged 0-5 months in Thailand during the year 

2005-06 that have been predominantly breastfed. This proportion for the whole 
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country was increase to 39.01% in the next 6 years as shown in the two right columns 

of Table 3. 

In the first round of the survey during the year 2005-2006, there were about 

77% in urban and 75% in rural area of 76 provinces in Thailand that less than 10% of 

infants aged 0-5 months have been exclusively breastfed. In six years later, around 

36% in urban and 31% in rural area that more than 10% of infants age less than 6 

months have been exclusively breastfed as shown in Figure 4. 

Figure 5 shows provincial maps by area and year for percentage of children 

age 0-5 months who have been predominantly breastfed. There were about 56% of 76 

provinces for both urban and rural area that more than 30% of children aged 0-5 

months have been predominantly breastfed during year 2005-06. These proportions 

were increase to 80% in urban and 75% in rural area in the year 2012, as shown in 

blue shaded on the bottom maps in Figure 5. 
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Table 3: Breastfeeding among children aged 0 – 5 months. 

 

Percent exclusively 
breastfed 

 

Percent predominantly 
breastfed 

 

MICS3 
2005-06 

MICS4 
2012 

 

MICS3 
2005-06 

MICS4 
2012 

Whole Kingdom           5.35          12.26  
 

         26.60           39.01  
Region 

     Central (include BKK)           2.38            7.99  
 

         22.95           34.00  
North         10.93          19.44  

 
         36.13           49.35  

Northeast           6.02          13.76  
 

         29.24           35.49  
South           5.24          12.21  

 
         20.87           48.84  

Area 
     Urban           3.46          12.19  

 
         24.15           40.20  

Rural           6.16          12.31  
 

         27.64           38.17  
Mother's education 

     None/Non-standard curriculum           1.63          26.35  
 

         24.65           79.39  
Primary           4.00            9.32  

 
         23.31           29.53  

Secondary+           6.49          12.91  
 

         28.87           41.28  
Wealth index quintiles 

     Poorest           7.31          15.76  
 

         30.26           33.03  
Second           5.39          13.38  

 
         24.70           48.54  

Middle           4.62          12.21  
 

         26.10           45.71  
Fourth           2.63          11.27  

 
         21.71           32.11  

Richest           7.27            8.58  
 

         31.36           30.33  
Ethnicity of household head 

     Thai           5.43          12.04  
 

         26.41           38.14  
Non-Thai           0.67          19.99  

 
         37.71           69.34  
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Figure 5: Percentage of exclusively breastfed children aged 0-5 months, Thailand, 

2005-06 and 2012. 
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Figure 6: Percentage of predominantly breastfed children aged 0-5 months, Thailand, 

2005-06 and 2012. 
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Figure 7 and Figure 8 show infant feeding pattern by single-month age for 

children aged 0-35 months in the year 2005-06 and 2012. During the year 2005-06, 

exclusive breastfeeding for the first 3 months of births quite low, start from 20% at 

the first month, drop to 3% at age 3 months, and continue dropping to 1% for 5 

months infant. About 60% of infant ages less than a month have been predominantly 

breastfed (including exclusively breastfed) and this rate decreased rapidly to 6% for 

infants aged 5 months. 

In year 2012, around 80% of infants aged less than a month have been 

predominantly breastfed and about half of them have been exclusively breastfed. This 

rate decreased to 39% in children aged 3 months, and 12% for 6 months children.  

Proportions of infants aged 3-6 months who have been predominantly breastfed 

(including exclusively breastfed) were 2-3 times higher than rates in the year 2005-06. 

About half of infants aged 6-11 months have been breastfed with other milk or 

complementary foods in both rounds of the survey, as shown on the area graphs in 

Figure 7 and Figure 8. For children aged 12-23 months, increasing rates of weaned 

children start from about 60% at age 12 months to 80% at age 24 months.  

During the year 2005-2006, children aged less than 5 years old lived in rural 

area have been breastfed higher than children in urban area. Children live in the 

northeast region were more likely to have been breastfed than the other regions. Only 

the second wealth quintile group was significant higher probability of ever been 

breastfed than the poorest group, as shown in column (1) of Table 4. 

The findings in the second round of the survey are different from the year 

2005-06. In 2012, there was no difference in probability of ever been breastfed among 

children live in urban and rural area, children in Bangkok and central region were less 

probability of ever been breastfed than the others, as shown in column (2) of Table 4. 

Table 5(a) shows logistic regression coefficients for determinants of breastfed 

among infant aged less than 6 months. Marginal effects after these logistic models in 

Table 5(b) enable easy interpretation of the results. In the year 2005, the predicted 

percentage of infant aged 0-5 months has been exclusively breastfed is 3 percentage 

points higher for rural infants compared to urban. Predicted percentage of infants live 

in Northern region was 8% higher than those who live in Bangkok or central region. 
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Figure 7: Breastfeeding pattern in children aged 0-36 months, Thailand, 2005-06 

 

 

Figure 8: Breastfeeding pattern in children aged 0-36 months, Thailand, 2012 
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Table 4: Logistic regression results for determinants of ever been breastfed children 

aged 0-59 months, Thailand 2005 and 2012. 

 
Determinants 

(1) 
 

(2) 
Ever been breastfed 
in MICS3, 2005-06 

 

Ever been breastfed 
in MICS4, 2012 

        

Children’s age (months) -0.00665* 
 

0.000832 

 
(0.00349) 

 
(0.00500) 

Area  
(Urban is reference)    

Rural 0.307** 
 

-0.101 

 
(0.129) 

 
(0.170) 

Region  
(Central/BKK)    

North 0.137 
 

0.378* 

 
(0.183) 

 
(0.207) 

Northeast 0.674*** 
 

0.499** 

 
(0.182) 

 
(0.227) 

South 0.185 
 

0.530*** 

 
(0.159) 

 
(0.199) 

Mother’s education  
(None is reference)    

Primary 0.00758 
 

0.0353 

 
(0.286) 

 
(0.289) 

Secondary and above 0.429 
 

0.811*** 

 
(0.304) 

 
(0.313) 

Wealth index quintile 
(Poorest if reference)    

Second 0.432** 
 

-0.495 

 
(0.208) 

 
(0.324) 

Middle 0.212 
 

0.0718 

 
(0.186) 

 
(0.263) 

Fourth 0.0165 
 

-0.236 

 
(0.237) 

 
(0.321) 

Richest 0.305 
 

-0.645* 

 
(0.243) 

 
(0.349) 

Ethnicity of household head 
(Non-Thai is reference)    

Thai 0.584 
 

-1.115** 

 
(0.488) 

 
(0.554) 

Constant 1.690*** 
 

3.496*** 

 
(0.449) 

 
(0.683) 

    Observations 9,368 
 

9,681 
Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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Table 5(a): Logistic regression coefficients for determinants of each breastfeeding 
categories among children aged 0-5 months, Thailand 2005 and 2012. 

 
Determinants 

MICS3 
 

MICS4 
(1-1) (1-2) (1-3) 

 
(2-1) (2-2) (2-3) 

Exclusively 
breastfed 

Predominantly 
breastfed 

Breastfed 
with other 
milk/foods 

 

Exclusively 
breastfed 

Predominantly 
breastfed 

Breastfed 
with other 
milk/foods 

Children’s age (years) -0.747*** -0.545*** 0.207*** 
 

-0.529*** -0.258*** 0.196** 

 
(0.169) (0.0735) (0.0625) 

 
(0.125) (0.0947) (0.0844) 

Area (Urban is ref.)        
Rural 0.621 0.0551 -0.0468 

 
-0.190 -0.205 0.224 

 
(0.576) (0.266) (0.203) 

 
(0.344) (0.274) (0.273) 

Region(Central+BKK)        
North 1.815*** 0.470 -0.456 

 
1.110** 0.156 -0.238 

 
(0.668) (0.350) (0.292) 

 
(0.457) (0.417) (0.405) 

Northeast 1.176** 0.465 0.0811 
 

0.704 -0.145 -0.0338 

 
(0.573) (0.318) (0.253) 

 
(0.454) (0.388) (0.387) 

South 1.133** -0.306 0.611** 
 

0.476 0.403 0.133 

 
(0.563) (0.335) (0.251) 

 
(0.466) (0.351) (0.341) 

Mother’s education (None is ref.) 
Primary 1.565 0.0238 -0.0298 

 
-0.781 -1.046 3.374*** 

 
(1.170) (0.650) (0.708) 

 
(1.055) (0.868) (1.116) 

Secondary 
and above 1.704 -0.0665 0.230 

 
-0.477 -0.547 4.027*** 

 
(1.209) (0.648) (0.710) 

 
(1.024) (0.833) (1.097) 

Wealth index quintile (Poorest if ref.) 
Second -0.422 -0.207 0.101 

 
-0.165 0.803* -0.438 

 
(0.714) (0.397) (0.317) 

 
(0.599) (0.481) (0.489) 

Middle 0.137 0.397 -0.159 
 

-0.209 0.709 -0.791* 

 
(0.579) (0.429) (0.333) 

 
(0.640) (0.491) (0.453) 

Fourth -0.322 0.400 -0.315 
 

-0.0295 -0.0177 -0.296 

 
(0.653) (0.439) (0.352) 

 
(0.621) (0.535) (0.563) 

Richest 0.738 0.587 -0.360 
 

-0.424 -0.0335 -0.408 

 
(0.946) (0.499) (0.377) 

 
(0.661) (0.602) (0.522) 

Ethnicity of household head (Non-Thai is ref.) 
Thai 1.720 -0.667 -0.565 

 
-0.681 -0.712 0 

 
(1.153) (0.665) (0.620) 

 
(0.750) (0.780) (0) 

Constant -6.209*** 0.224 -0.180 
 

0.169 0.667 -4.657*** 

 
(1.639) (0.793) (0.704) 

 
(1.192) (1.107) (1.189) 

        Observations 871 871 871 
 

569 591 576 
Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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Table 5(b): Marginal effects after logistic regression model for determinants of each 
breastfeeding categories among children aged 0-5 months, Thailand 2005 and 2012. 

 
Determinants 

MICS3 
 

MICS4 
(1-1) (1-2) (1-3) 

 
(2-1) (2-2) (2-3) 

Exclusively 
breastfed 

Predominantly 
breastfed 

Breastfed 
with other 
milk/foods 

 

Exclusively 
breastfed 

Predominantly 
breastfed 

Breastfed 
with other 
milk/foods 

Children’s age 
(years) -0.0341*** -0.0807*** 0.0491*** 

 
-0.0538*** -0.0464*** 0.0420** 

 
(0.00913) (0.0103) (0.0142) 

 
(0.0127) (0.0164) (0.0175) 

Area (Urban is ref.)        
Rural 0.0254 0.00811 -0.0111 

 
-0.0196 -0.0371 0.0479 

 
(0.0223) (0.0390) (0.0482) 

 
(0.0355) (0.0498) (0.0581) 

Region (Central+BKK) 
North 0.0836** 0.0713 -0.106 

 
0.119** 0.0288 -0.0497 

 
(0.0408) (0.0545) (0.0660) 

 
(0.0528) (0.0779) (0.0837) 

Northeast 0.0409** 0.0704 0.0196 
 

0.0656 -0.0250 -0.00727 

 
(0.0202) (0.0485) (0.0611) 

 
(0.0448) (0.0668) (0.0832) 

South 0.0386* -0.0383 0.147** 
 

0.0409 0.0776 0.0292 

 
(0.0207) (0.0409) (0.0593) 

 
(0.0412) (0.0684) (0.0749) 

Mother’s education (None is ref.) 
Primary 0.0391** 0.00359 -0.00698 

 
-0.0876 -0.199 0.246*** 

 
(0.0198) (0.0975) (0.166) 

 
(0.141) (0.187) (0.0553) 

Secondary 
and above 0.0456** -0.00982 0.0543 

 
-0.0584 -0.113 0.383*** 

 
(0.0198) (0.0969) (0.167) 

 
(0.141) (0.184) (0.0391) 

Wealth index quintile (Poorest if ref.) 
Second -0.0164 -0.0260 0.0240 

 
-0.0176 0.149* -0.0991 

 
(0.0284) (0.0508) (0.0756) 

 
(0.0653) (0.0856) (0.111) 

Middle 0.00656 0.0579 -0.0379 
 

-0.0220 0.130 -0.171* 

 
(0.0275) (0.0615) (0.0792) 

 
(0.0688) (0.0860) (0.100) 

Fourth -0.0130 0.0584 -0.0745 
 

-0.00327 -0.00272 -0.0680 

 
(0.0270) (0.0629) (0.0830) 

 
(0.0691) (0.0823) (0.129) 

Richest 0.0437 0.0891 -0.0852 
 

-0.0417 -0.00513 -0.0927 

 
(0.0614) (0.0756) (0.0885) 

 
(0.0665) (0.0921) (0.118) 

Ethnicity of household head (Non-Thai is ref.) 
Thai 0.0429*** -0.112 -0.133 

 
-0.0840 -0.144 0 

 
(0.0152) (0.124) (0.142) 

 
(0.109) (0.171) (0) 

     
   

Observations 871 871 871 
 

569 591 576 
Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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Table 6: Regression coefficients for determinants of breastfeeding duration (months) 

among children aged 0-59 month, Thailand, 2012. 

  (1) (2) 

Determinants 

Breastfeeding 
duration 
(months) 

Breastfeeding 
duration 
(months) 

Children’s age (months) 
 

0.114*** 

  
(0.00771) 

Area (Urban is ref.)   
Rural 0.0580 0.0394 

 
(0.279) (0.271) 

Region (Central+BKK)   
North 0.994*** 0.927*** 

 
(0.359) (0.349) 

Northeast 0.187 0.172 

 
(0.364) (0.359) 

South 2.267*** 2.233*** 

 
(0.371) (0.362) 

Mother’s education (None)   
Primary -1.197 -1.096 

 
(0.883) (0.890) 

Secondary and above -0.814 -0.244 

 
(0.876) (0.883) 

Wealth index quintiles (Poorest)   
Second -1.865*** -1.707*** 

 
(0.497) (0.480) 

Middle -2.341*** -2.338*** 

 
(0.494) (0.480) 

Fourth -2.044*** -2.114*** 

 
(0.511) (0.491) 

Richest -2.615*** -2.904*** 

 
(0.564) (0.537) 

Ethnicity of household head (Non-Thai)   
Thai -2.735*** -3.050*** 

 
(0.940) (0.876) 

Constant 13.11*** 9.698*** 

 
(1.022) (0.972) 

   Observations 9,172 9,172 
R-squared 0.021 0.073 
Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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In MICS4, we can obtain the duration (months) of continue breastfeeding for 

every children aged less than 5 years old. Results from the regression models on 

duration (in months) of breastfeeding and other determinants are shown in Table 6. 

There were no significant different in breastfeeding duration between children live in 

urban and rural area. The children live in the northern and southern region tend to had 

been breastfed longer than children in Bangkok and central. The higher wealth groups 

appear shorter breastfeeding their infants than the poorest. 

4.3 Nutrition status and breastfeeding durations 

The children’s weights and other three anthropometric indices, weight-for-age, 

height-for-age, and weight-for-height, are used as nutritional status indicators.  

Distributions of weight, weight-for-age, height-for-age, and weight-for-height 

z-scores of children aged less than 6 months from both rounds of surveys are shown 

in Figure 9.  

Figure 10 shows means with theirs 95% confidence intervals of body weights 

of children age 0-5 months who are exclusively breastfeeding and who are not. The 

infants with non-exclusively breastfed are heavier than who are exclusively breastfed.  

When grouping breastfeeding into five categories, never been breastfed, 

exclusively breastfed, predominantly breastfed, breastfed with other milk or foods, 

and weaned, we found that infant with exclusively and predominantly breastfed are 

smaller than other groups as shown in Figure 11. 
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Figure 9: Body weight in kilograms, weight-for-age, height-for-age, and weight-for-

height z-scores of children aged less than 6 months from (left) MICS3 and (right) 
MICS4, Thailand.  
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Figure 10: Body weight in kilograms of children aged 0-5 months, Thailand 2005 and 

2012. 
 

 
Figure 11: Body weight in kilograms of children aged 0-5 months by breastfeeding 

types, Thailand 2005 and 2012. 
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For children older than 5 months, the duration of breastfeeding effect to their 

body weights as shown in Figure 12. We use the answer from question of “how many 

months has he/she ever been breastfed continuously?” as the duration of 

breastfeeding, which only available in MICS4 dataset. It’s clear from Figure 12 that 

infant with breastfeeding are heavier than who never been breastfed during the first 

year of life. For children aged between 1-4 years old, children who has been 

continuously breastfed more than 6 months are smaller than the other two groups 

(never been breastfed and breastfed for less than 6 months). At the fifth year of life, 

there are no different in body weights of children who never been breastfed and who 

ever been breastfed for 6 months and over.  

 
Figure 12: Body weight in kilograms of children aged 6-59 months by age group and 

breastfeeding types, Thailand, 2012. 
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Weight-for-age is a measure of both acute and chronic malnutrition. Children 

whose weight-for-age is more than two but less than three standard deviations below 

the median of the reference population are considered moderately underweight 

while those whose weight-for-age is more than three standard deviations below the 

median are classified as severely underweight (UNICEF, 2013). 

We compare the mean weight-for-age z-score of children aged 0-5 months 

from two rounds of the survey as shown in Figure 13. During the first 6 months of 

life, infant with exclusively and non-exclusively breastfed are not different in weight-

for-age z-scores. 

For children aged 6-59 months  in MICS4, the mean weight-for-age z-scores 

and their 95% confidence interval by age group and breastfeeding categories are 

shown in Figure 15. During ages 6-11 months, infants who never been breastfed are 

moderately underweight and much smaller than who ever been breastfed. For children 

aged 1-4 years old, children who ever been breastfed at least 6 months are 

significantly smaller than who never been breastfed and who ever breastfed for less 

than 6 months.  

 
Figure 13: Weight-for-age Z-scores of children aged 0-5 months, Thailand 2005 and 

2012. 
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Figure 14: Weight-for-age of children aged 0-5 months by breastfeeding types, 

Thailand 2005 and 2012. 
 

 
Figure 15: Weight-for-age of children aged 6-59 months by age group and 

breastfeeding types, Thailand, 2012. 
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Height-for-age is measure of linear growth. Children whose height-for-age is 

more than two but less than three standard deviations below the median of the 

reference population are considered short for their age and are classified as 

moderately stunted. Those whose height-for-age is more than three standard 

deviations below the median are classified as severely stunted. Stunting is a reflection 

of chronic malnutrition as a result of failure to receive adequate nutrition over a long 

period and recurrent or chronic illness (UNICEF, 2013). 

Figure 16 shows mean of height-for-age z-scores for children aged 0-5 

months, compare two groups of population during two periods. There were no 

different in height-for-age z-score for children who exclusively and non-exclusively 

breastfed.  

Figure 18 show means and their 95% confidence intervals of height-for-age 

for children aged 6-59 months by their breastfeeding duration. In children ages 6-11 

months, never been breastfed infants are significantly shorter than who ever been 

breastfed, and classified as moderately stunted. During aged 1-2 years old, infant who 

ever been breastfed for more than 6 months are shorter than the other two groups, but 

no different in height-for-age when they get older, aged 24-59 months. 

 
Figure 16: Height-for-age Z-scores of children aged 0-5 months, Thailand 2005 and 

2012. 
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Figure 17: Height-for-age of children aged 0-5 months by breastfeeding types, 

Thailand 2005 and 2012. 

 
Figure 18: Height-for-age of children aged 6-59 months by age group and 

breastfeeding types, Thailand, 2012. 

Children whose weight-for-height is more than two but less than three 

standard deviations below the median of the reference population are classified as 
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moderately wasted, while those who all more than three standard deviations below the 

median are classified as severely wasted (UNICEF, 2013). 

For children aged 0-5 months, children who never been breastfed are classified 

as over-weight while other breastfeeding categories are in the standard as shown in 

Figure 19. 

Children aged 6-11 months who never been breastfed are thinner than the one 

who ever been breastfed as shown in Figure 21. During aged 24-47 months, children 

who ever been breastfed at least 6 months are thinner than who never been breastfed 

or breastfed for less than 6 months, but they are the same shape in the fifth years of 

life.  

 

Figure 19: Weight-for-height Z-scores of children aged 0-5 months, Thailand 2005 
and 2012. 
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Figure 20: Weight-for-height of children aged 0-5 months by breastfeeding types, 
Thailand 2005 and 2012. 

 

 
Figure 21: Weight-for-height of children aged 6-59 months by age group and 

breastfeeding types, Thailand, 2012. 
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Regression models are used to investigate the relationship between 

breastfeeding duration and nutritional status, including weight for age, height for age, 

and weight for height. Table 9 (a), (b), (c) and (d) show the results from these models. 

Body weight is significant increase by duration of breastfeeding for infants aged less 

than 6 months, but no significant effect for infants aged 6-11 months. After the first 

year of life, when children aged 1-5 years old, children with long duration of breastfed 

are significantly lighter than one who shorter breastfed as shown in columns (3), (4), 

(5) and (6) of Table 7(a). 
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Table 7(a): Regression coefficient for determinants of body weights in kilograms for 
children aged 0-59 months, Thailand, 2012. 

  (1) (2) (3) (4) (5) (6) 

Determinants 
< 6 

months 
6 - 11 

months 
12 - 23 
months 

24 - 35 
months 

36 - 47 
months 

48 - 59 
months 

              
Breastfeeding duration (months) 0.534*** 0.0189 -0.0490*** -0.0635*** -0.0513*** -0.0249** 

 
(0.0508) (0.0290) (0.0139) (0.00877) (0.0109) (0.0102) 

Area (Urban is ref.)       
Rural 0.334* -0.115 0.129 0.247 -0.0249 -0.132 

 
(0.191) (0.177) (0.167) (0.188) (0.240) (0.244) 

Region (Central+BKK is ref.)       
North -0.188 0.0918 -0.338 -0.302 -0.178 -0.593* 

 
(0.212) (0.246) (0.233) (0.238) (0.351) (0.322) 

Northeast -0.174 -0.275 -0.500** -0.174 -0.394 -1.067*** 

 
(0.251) (0.232) (0.227) (0.245) (0.307) (0.376) 

South -0.606*** -0.113 -0.491** -0.159 -0.285 -0.666** 

 
(0.203) (0.214) (0.237) (0.279) (0.296) (0.333) 

Mother’s education  
(None is ref.)       

Primary -0.230 0.328 0.599* 0.607** 1.111** 1.054** 

 
(0.354) (0.372) (0.339) (0.258) (0.552) (0.430) 

Secondary and above -0.422 0.422 0.406 0.632** 0.462 1.048** 

 
(0.342) (0.339) (0.342) (0.266) (0.532) (0.444) 

Wealth index quintiles 
(Poorest is ref.)       

Second -0.0118 -0.0762 0.293 0.262 0.380 0.0108 

 
(0.274) (0.277) (0.209) (0.276) (0.342) (0.339) 

Middle 0.205 -0.246 0.504* 0.0411 0.838*** 0.471 

 
(0.266) (0.265) (0.261) (0.265) (0.315) (0.450) 

Fourth 0.443 -0.0302 0.770*** 0.811** 1.418*** 0.332 

 
(0.371) (0.249) (0.265) (0.342) (0.396) (0.410) 

Richest 0.677* 0.689** 1.241*** 0.801** 1.845*** 1.256*** 

 
(0.369) (0.346) (0.322) (0.343) (0.456) (0.449) 

Constant 4.301*** 7.907*** 9.996*** 12.65*** 13.88*** 16.09*** 

 
(0.470) (0.489) (0.394) (0.352) (0.622) (0.573) 

       Observations 528 609 1,783 1,934 1,914 1,975 
R-squared 0.320 0.077 0.092 0.077 0.090 0.064 
Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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Table 7 (b): Regression coefficient for determinants of weight-for-age z-score for 
children aged 0-59 months, Thailand, 2012. 

  (1) (2) (3) (4) (5) (6) 

Determinants 
< 6 

months 
6 - 11 

months 
12 - 23 
months 

24 - 35 
months 

36 - 47 
months 

48 - 59 
months 

              
Breastfeeding duration (months) -2.596 0.154 -0.514 -0.269 -0.268*** -0.0749 

 
(4.584) (0.148) (0.344) (0.202) (0.101) (0.126) 

Area (Urban is ref.)       
Rural 15.56 -0.401 4.750 2.987 1.857 2.306 

 
(22.64) (0.313) (10.96) (3.855) (2.475) (2.795) 

Region (Central+BKK is ref.)       
North -22.96 -0.655 -8.744 -7.908 -2.277 -5.069 

 
(17.28) (0.738) (9.638) (6.769) (3.643) (6.619) 

Northeast -22.89 -0.882 -10.46 -7.929 -1.409 -10.69 

 
(17.27) (0.636) (8.446) (7.365) (3.306) (9.240) 

South -27.11 -1.096 -7.316 -1.008 -2.179 -6.808 

 
(20.40) (0.915) (10.57) (8.334) (3.320) (5.435) 

Mother’s education  
(None is ref.)       

Primary -4.579 -0.464 0.305 0.784 3.820* 5.437 

 
(4.572) (0.364) (1.769) (2.544) (1.991) (4.107) 

Secondary and above -1.881 -0.252 5.633* 7.384* -1.907 4.454* 

 
(2.583) (0.348) (3.324) (4.440) (2.304) (2.381) 

Wealth index quintiles 
(Poorest is ref.)       

Second -3.476 -0.368 -0.907 8.493 6.182 -7.191 

 
(3.106) (0.277) (1.749) (7.412) (6.702) (7.800) 

Middle -2.104 -0.434 0.726 -3.882 1.449 -8.121 

 
(3.288) (0.344) (3.005) (4.009) (2.076) (9.103) 

Fourth 14.15 -0.281 -6.228* -1.071 9.209** -9.945 

 
(15.38) (0.319) (3.774) (6.050) (4.616) (9.390) 

Richest 30.61 2.062 16.87 7.668 10.22** -7.892 

 
(37.37) (1.772) (17.65) (9.406) (4.959) (9.878) 

Constant 17.17 0.265 7.756 5.269 0.493 8.984 

 
(12.57) (0.490) (6.018) (7.840) (4.212) (10.93) 

 
      

Observations 528 609 1,783 1,934 1,914 1,975 
R-squared 0.036 0.005 0.020 0.010 0.007 0.010 
Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

       

 

  



54 
 

 
 

Table 7(c): Regression coefficient for determinants of height-for-age z-score for 
children aged 0-59 months, Thailand, 2012. 

  (1) (2) (3) (4) (5) (6) 

Determinants 
< 6 

months 
6 - 11 

months 
12 - 23 
months 

24 - 35 
months 

36 - 47 
months 

48 - 59 
months 

              
Breastfeeding duration (months) 15.37 -3.756 -0.723 -0.151 -0.0384 -0.0741 

 
(13.97) (3.883) (0.578) (0.125) (0.295) (0.0763) 

Area (Urban is ref.)       
Rural 28.71 27.12 2.465 -0.0102 -7.150 -5.121 

 
(25.77) (19.56) (8.346) (2.502) (6.917) (3.576) 

Region (Central+BKK is ref.)       
North -46.75 4.932 -23.37** -0.789 -3.683 1.039 

 
(29.76) (22.82) (11.78) (1.748) (4.764) (1.714) 

Northeast -6.550 1.522 -20.87 1.570 6.264 0.894 

 
(23.25) (22.27) (15.75) (1.958) (6.274) (1.060) 

South -38.84* -12.54 -12.51 5.294 22.20* 6.925 

 
(22.50) (19.04) (13.54) (5.166) (12.85) (6.973) 

Mother’s education  
(None is ref.)       

Primary 12.49 38.96 8.603 2.877 -15.08 2.274* 

 
(27.36) (35.78) (16.36) (2.094) (33.03) (1.245) 

Secondary and above 3.562 28.13 14.25 -0.260 -19.49 2.667 

 
(20.37) (20.93) (19.38) (1.647) (32.62) (2.312) 

Wealth index quintiles 
(Poorest is ref.)       

Second -101.8* 30.72 -16.91 -4.703 -33.62 -3.473* 

 
(58.68) (30.62) (22.99) (4.594) (23.36) (1.884) 

Middle -86.56 12.77 -29.38 -3.563 -19.10 -0.524 

 
(58.25) (12.59) (25.25) (4.458) (22.49) (2.076) 

Fourth -62.09 27.30 -41.14 2.976 -31.41 -3.443 

 
(61.07) (19.07) (26.79) (5.120) (21.11) (3.665) 

Richest -43.22 57.51 -34.28 -1.070 -31.01 -2.541 

 
(73.95) (35.89) (28.21) (3.949) (19.90) (4.411) 

Constant 56.92 -34.91 46.73* 3.057 49.71* 3.278 

 
(37.43) (31.85) (26.90) (3.692) (30.13) (2.813) 

 
      

Observations 505 596 1,742 1,895 1,903 1,965 
R-squared 0.067 0.039 0.012 0.005 0.024 0.006 
Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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Table 7(d): Regression coefficient for determinants of weight-for-height z-score for 
children aged 0-59 months, Thailand, 2012. 

  (1) (2) (3) (4) (5) (6) 

Determinants 
< 6 

months 
6 - 11 

months 
12 - 23 
months 

24 - 35 
months 

36 - 47 
months 

48 - 59 
months 

              
Breastfeeding duration (months) 16.77 -2.878 0.478 -0.262 -0.451 -0.275 

 
(14.89) (2.916) (1.174) (0.310) (0.395) (0.199) 

Area (Urban is ref.)       
Rural -12.33 -21.05 -0.839 6.412 10.02 -11.89* 

 
(21.47) (20.12) (15.12) (6.075) (17.46) (6.898) 

Region (Central+BKK is ref.)       
North -49.92* 4.174 -36.91** -11.51 -1.531 -7.165 

 
(25.82) (12.14) (17.38) (8.485) (19.02) (10.75) 

Northeast 17.45 19.10 -39.00* -9.745 -10.74 -19.97* 

 
(29.22) (25.51) (21.06) (9.734) (15.27) (11.64) 

South -12.89 14.00 -24.96 20.39 1.591 -1.031 

 
(22.48) (15.76) (20.81) (17.10) (18.16) (13.07) 

Mother’s education  
(None is ref.)       

Primary 22.81 -0.0420 28.37** 6.436 15.53 13.03** 

 
(37.80) (6.728) (11.41) (5.370) (29.57) (5.569) 

Secondary and above 13.59 8.216 35.17** 20.17** 1.730 22.18*** 

 
(26.96) (10.24) (15.95) (9.279) (26.07) (7.111) 

Wealth index quintiles 
(Poorest is ref.)       

Second -77.36 5.649 -18.16 19.95* -13.88 -0.0349 

 
(69.90) (5.974) (21.37) (11.80) (27.28) (9.672) 

Middle -86.94 35.12 -14.62 -8.980 -26.67 -4.697 

 
(61.39) (32.10) (26.94) (7.902) (24.56) (10.78) 

Fourth -84.62 4.544 -50.47* 1.700 -17.58 -20.22 

 
(64.76) (7.168) (27.83) (12.42) (24.56) (12.38) 

Richest -91.12 11.10 -2.724 10.48 8.927 -9.861 

 
(71.03) (12.27) (39.95) (15.21) (31.99) (14.41) 

Constant 67.83 11.45 32.23 2.284 29.84 21.66 

 
(46.14) (11.57) (27.75) (11.46) (26.30) (14.05) 

 
      

Observations 499 594 1,741 1,887 1,895 1,945 
R-squared 0.058 0.037 0.023 0.016 0.010 0.012 
Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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Table 8: Regression coefficients for durations of breastfeeding and other determinants 
on nutritional indicators, Thailand, 2012. 
  (1) (2) (3) 

Determinants 
weight-for-age 

Z-score 
height-for-age 

Z-score 
weight-for-height 

Z-score 
Duration of breastfeeding (Never been breastfed is ref.) 

< 6 months 0.222* 0.254 0.103 

 
(0.125) (0.162) (0.112) 

6-11 months 0.0508 -0.0321 0.00176 

 
(0.128) (0.170) (0.120) 

12-23 months -0.200 -0.195 -0.277** 

 
(0.128) (0.166) (0.115) 

24 months and over -0.317** -0.180 -0.384*** 

 
(0.136) (0.178) (0.131) 

Area (Urban is ref.)    
Rural 0.00711 -0.0655 0.0830 

 
(0.0479) (0.0553) (0.0547) 

Region (Central+BKK)    
North -0.0528 0.0599 -0.115 

 
(0.0638) (0.0674) (0.0725) 

Northeast -0.222*** -0.0167 -0.224*** 

 
(0.0697) (0.0815) (0.0776) 

South -0.176*** -0.0752 -0.173** 

 
(0.0633) (0.0681) (0.0706) 

Mother’s education (None is ref.) 
Primary 0.307** 0.485*** 0.0353 

 
(0.130) (0.157) (0.191) 

Secondary and above 0.235* 0.474*** -0.0219 

 
(0.129) (0.158) (0.191) 

Wealth index quintile (Poorest is ref.) 
Second 0.0744 0.0603 0.0186 

 
(0.0756) (0.0989) (0.0904) 

Middle 0.235*** 0.228** 0.129 

 
(0.0792) (0.0981) (0.0915) 

Fourth 0.454*** 0.498*** 0.209** 

 
(0.0830) (0.107) (0.0978) 

Richest 0.653*** 0.556*** 0.368*** 

 
(0.0922) (0.119) (0.116) 

Ethnicity of household head (Non-Thai is reference) 
Thai -0.00294 -0.138 -0.0180 

 
(0.159) (0.205) (0.204) 

Constant -0.776*** -1.221*** 0.0626 

 
(0.197) (0.252) (0.233) 

Observations 9,178 8,988 8,851 
R-squared 0.068 0.046 0.028 
Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1    
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Table 8 shows the results of regression model when group duration of 

breastfeeding into 5 categories, 4 groups of breastfeeding and using never been 

breastfed as reference level. Children with less than 6 months of breastfed are 

significantly higher in weight-for-age z-score than who never been breastfed. 

Children have been longer breastfed (24 months and over) are smaller than who never 

been breastfed. It’s clear that longer breastfed than 12 months can effects to lower 

weight-for-height z-score as shown in column (3) of Table 8. 

4.4 Acute infectious diseases and breastfeeding duration 

Two acute infectious diseases, diarrhea and suspected pneumonia, were 

considered as related to history of breastfeeding duration. 

Children with acute respiratory infection or suspected pneumonia are those 

who had an illness with a cough accompanied by rapid or difficult breathing and 

whose symptoms were due to a problem in the chest, or both a problem in the chest 

and a blocked nose. 

Logit model in Table 9 indicates that about 74% reductions in the risk of 

having diarrhoea among children aged 0-5 months who were breastfed with other 

milk or foods, compared to those who never been breastfed (Odd ratio = 0.26). 

Figure 22 show predicted probabilities from logistic regression model when 

setting all other factors at their mean values. For children aged 0-5 months from the 

year 2005 survey, probability of having diarrhoea is about 10% among those who 

never been breastfed. The lowest probability of having diarrhoea is among exclusively 

breastfed infants, only about 2%, as shown in Figure 22(a). In year 2012, probability 

of having diarrhoea among children aged 0-5 months were less than 5% in every 

breastfeeding group, only 1.8% among exclusively breastfed, 3% in predominantly 

breastfed, 4.5% among who have been breastfed with other milk or foods, and 2% in 

infant who weaned, as shown in Figure 22(b). 

There are no significant difference in probability of having acute respiratory 

infectious disease or suspected pneumonia among infants aged less than 6 months 

whether there were ever been breastfed or not, as shown in Table 10. 
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The odds of diarrhoea in infants who ever been breastfed for more than 6 

months were significantly less (Odd Ratios are 0.69 for 6-11 months of breastfeeding, 

0.60 for 12-23 months of breastfeeding, and 0.60 among who breastfed for at least 24 

months) than in those who never been breastfed, as shown in column (3) of Table 11. 

In year 2012, lower probabilities of having diarrhoea among under-five year 

old children appear in those who have been breastfed longer, compared to never been 

breastfed group, except for who breastfed more than 12 months, as shown in Figure 

23(a). There are no different in probabilities of having acute respiratory infectious 

disease among children who never been breastfed and breastfed with different 

durations, about 2% among never been breastfed, and 1.5% among those who have 

been breastfed. 
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Table 9: Logistic regression of having diarrhoea among children aged 0-5 months, 
Thailand, 2005-06 and 2012. 

Determinants 
MICS3 

 
MICS4 

(1) (2) 
 

(3) (4) 
Logit coeff. Odd ratio 

 
Logit coeff. Odd ratio 

Breastfeeding group (Never is ref.) 
Exclusively -1.855 0.157 

 
-0.0933 0.911 

 
(1.197) (0.187) 

 
(0.869) (0.792) 

Predominantly -0.519 0.595 
 

0.419 1.521 

 
(0.698) (0.415) 

 
(0.721) (1.096) 

Breastfed with other 
 

-1.348* 0.260* 
 

0.832 2.297 

 
(0.692) (0.180) 

 
(0.680) (1.563) 

Weaned -0.546 0.579 
 

0 1 

 
(0.698) (0.404) 

 
(0) (0) 

Area (Urban is ref.) 
Rural 0.619* 1.857* 

 
0.577 1.781 

 
(0.351) (0.651) 

 
(0.452) (0.804) 

Region (Central+BKK is ref.) 
North -0.429 0.651 

 
1.623** 5.066** 

 
(0.541) (0.352) 

 
(0.711) (3.600) 

Northeast -0.158 0.854 
 

0.764 2.148 

 
(0.455) (0.389) 

 
(0.817) (1.755) 

South 0.247 1.280 
 

1.594** 4.926** 

 
(0.410) (0.525) 

 
(0.684) (3.371) 

Mother’s education (None is ref.) 
Primary 0.614 1.847 

 
0.488 1.629 

 
(1.123) (2.074) 

 
(0.467) (0.760) 

Secondary and above 0.0526 1.054 
 

0 1 

 
(1.140) (1.201) 

 
(0) (0) 

Wealth index quintile (Poorest is ref.) 
Second -0.316 0.729 

 
1.172 3.228 

 
(0.566) (0.413) 

 
(0.833) (2.688) 

Middle 0.144 1.155 
 

0.0520 1.053 

 
(0.521) (0.602) 

 
(0.922) (0.971) 

Fourth -0.590 0.554 
 

1.011 2.749 

 
(0.623) (0.345) 

 
(0.889) (2.443) 

Richest 0.553 1.738 
 

0.407 1.502 

 
(0.595) (1.034) 

 
(1.020) (1.532) 

Ethnicity of household head (Non-Thai is reference) 
Thai -0.0650 0.937 

 
-0.725 0.484 

 
(1.125) (1.055) 

 
(1.142) (0.553) 

Constant -2.615* 0.0731* 
 

-4.978*** 0.00689*** 

 
(1.441) (0.105) 

 
(1.577) (0.0109) 

Observations 870 870 
 

555 555 
Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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Table 10: Logistic regression of suspected pneumonia among children aged 0-5 
months, Thailand, 2005-06 and 2012. 

Determinants 

MICS3 (year 2005-06) 
 

MICS4 (year 2012) 
(1) (2)   (3) (4) 

Logit 
coefficient Odd ratio 

 

Logit 
coefficient Odd ratio 

Breastfeeding group (Never is ref.) 
Exclusively 0 1 

 
-1.148 0.317 

 
(0) (0) 

 
(1.237) (0.392) 

Predominantly -1.641 0.194 
 

-1.544 0.213 

 
(1.116) (0.216) 

 
(1.235) (0.263) 

Breastfed with other 
 

-0.767 0.465 
 

-0.476 0.621 

 
(0.654) (0.304) 

 
(0.903) (0.561) 

Weaned 0 1 
 

0 1 

 
(0) (0) 

 
(0) (0) 

Area (Urban is ref.)      
Rural 0.235 1.265 

 
0.526 1.692 

 
(0.659) (0.834) 

 
(0.791) (1.337) 

Region (Central+BKK is ref.)      
North 0.485 1.624 

 
0.00509 1.005 

 
(0.939) (1.526) 

 
(1.030) (1.036) 

Northeast 1.013 2.755 
 

-0.884 0.413 

 
(0.806) (2.221) 

 
(1.052) (0.435) 

South -0.0172 0.983 
 

-0.806 0.447 

 
(0.972) (0.956) 

 
(1.228) (0.548) 

Mother’s education(None is ref.)      
Primary -1.697 0.183 

 
-1.807 0.164 

 
(1.249) (0.229) 

 
(1.384) (0.227) 

Secondary and above -1.775 0.169 
 

-1.887 0.152 

 
(1.229) (0.208) 

 
(1.357) (0.206) 

Wealth index quintile  (Poorest is ref.) 
Second 0.0180 1.018 

 
-0.510 0.601 

 
(1.023) (1.042) 

 
(0.916) (0.550) 

Middle 0.282 1.326 
 

-1.993 0.136 

 
(0.957) (1.270) 

 
(1.241) (0.169) 

Fourth -0.368 0.692 
 

-1.803 0.165 

 
(1.033) (0.715) 

 
(1.285) (0.212) 

Richest 0 1 
 

0 1 

 
(0) (0) 

 
(0) (0) 

Ethnicity of household head (Non-Thai is reference) 
Thai 0 1 

 
0 1 

 
(0) (0) 

 
(0) (0) 

Constant -2.285 0.102 
 

-0.552 0.576 

 
(1.553) (0.158) 

 
(1.494) (0.860) 

Observations 668 668   445 445 
Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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Table 11: Logistic regression of diarrhoea and suspected pneumonia among children 
aged 0-59 months, Thailand 2012. 
  Logit coefficients Odd ratios 

Determinants 

(1) 
Diarrhoea 

 

(2) 
Suspected 

pneumonia 

 (3) 
Diarrhoea 

 

(4) 
Suspected 

pneumonia 
Duration of breastfeeding (Never been breastfed is ref.) 

< 6 months -0.188 -0.168 0.829 0.845 

 
(0.199) (0.327) (0.165) (0.276) 

6-11 months -0.370* -0.146 0.691* 0.864 

 
(0.217) (0.351) (0.150) (0.304) 

12-23 months -0.514** -0.248 0.598** 0.780 

 
(0.219) (0.355) (0.131) (0.277) 

24 months and over -0.510** -0.189 0.601** 0.828 

 
(0.258) (0.409) (0.155) (0.339) 

Area (Urban is ref.)     
Rural 0.122 -0.117 1.130 0.890 

 
(0.100) (0.160) (0.113) (0.143) 

Region (Central+BKK is ref.)     
North 0.412*** -0.0731 1.511*** 0.929 

 
(0.141) (0.217) (0.212) (0.202) 

Northeast 0.111 0.102 1.117 1.108 

 
(0.153) (0.210) (0.171) (0.233) 

South 0.412*** -1.024*** 1.509*** 0.359*** 

 
(0.139) (0.297) (0.210) (0.107) 

Mother’s education (None is ref.) 
Primary -0.481** 0.424 0.618** 1.528 

 
(0.241) (0.473) (0.149) (0.722) 

Secondary and above -0.325 0.234 0.723 1.264 

 
(0.241) (0.478) (0.174) (0.604) 

Wealth index quintile (Poorest is ref.) 
Second 0.000800 -0.0382 1.001 0.962 

 
(0.167) (0.236) (0.167) (0.227) 

Middle -0.148 -0.170 0.862 0.844 

 
(0.172) (0.252) (0.149) (0.212) 

Fourth -0.00588 -0.437 0.994 0.646 

 
(0.176) (0.282) (0.175) (0.182) 

Richest -0.248 -0.427 0.781 0.652 

 
(0.195) (0.300) (0.152) (0.195) 

Ethnicity of household head (Non-Thai is reference) 
Thai -0.389 -0.541 0.678 0.582 

 
(0.308) (0.514) (0.209) (0.300) 

Constant -2.180*** -3.206*** 0.113*** 0.0405*** 

 
(0.372) (0.633) (0.0420) (0.0256) 

     
Observations 9,672 9,682 9,672 9,682 
Standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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Figure 22: Predicted probabilities of diarrhea in children aged less than 6 months by 
breastfeeding groups, Thailand (a) 2005-06 and (b) 2012. 

 

  

Figure 23: Predicted probabilities of (a) diarrhea and (b) acute respiratory infectious 
disease in children aged less than 5 years old by breastfeeding duration, Thailand 

2012. 
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4.5 Early childhood development with related to breastfeeding 

 In MICS4, group of items in children’s questionnaire are used to determine 

whether children are developmentally on track in four domains:  

(1) Literacy-numeracy: Developmentally on track if at least two of the 

following is true:  

o Can identify/name at least ten letters of the alphabet. 

o Can read at least four simple, popular words. 

o Knows the name and recognizes the symbol of all numbers from 1 to 

10. 

(2) Physical: Developmentally on track if one or both of the following is true:  

o Can pick up a small object with two fingers, like a stick or a rock from 

the ground.  

o Is not sometimes too sick to play. 

(3) Social-emotional: Developmentally on track if at least two of the following 

is true:  

o Gets along well with other children. 

o Does not kick, bite, or hit other children. 

o Does not get distracted easily. 

(4) Learning: Developmentally on track if one or both of the following is true: 

o Follows simple directions on how to do something correctly. 

o When given something to do, is able to do it independently. 

For children aged between 3 and 5 years old, probabilities of development in 

literacy-numeracy and social-emotional among girls are significantly higher than 

boys, as shown in column (1) and (3) of Table 12. 

There were significantly (p<0.1) higher probability of developing in literacy-

numeracy domain among children aged 36-59 months who were breastfeeding with 

other milk or food compare to those who never been breastfed or weaned. 
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Children aged 3-5 years old, who live in northern region are significantly 

lower social-emotional development index than those who live in Bangkok and 

central region. 

Mother’s education is strongly related to literacy-numeracy development of 

children. 

Wealth is significantly effect to literacy-numeracy development, which is the 

richer are higher probability of developing in this domain. The fourth and the richest 

group are higher in social-emotional development index than the other quintile 

groups. 

However, there are no relationships between duration of continue breastfed 

and early childhood development, that is no significant different in development 

outcomes for children who ever been breastfed for some duration and never been 

breastfed, as shown in Table 13. 
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Table 12:  Early childhood development index and current breastfeeding status among 
children aged 36-59 months, Thailand, 2012. 

Determinants 
(1) 

Literacy-numeracy 
(2) 

Physical 
(3)  

Social-emotional 
(4) 

Learning 
Sex (Boy is ref.)     

Girl 0.241** 0.0804 0.483*** -0.560 

 
(0.113) (0.376) (0.163) (0.342) 

Breastfeeding group (Never been breastfed is ref.) 
Breastfed and 
other milk/food 

0.694* 0.232 -0.134 -0.781 
(0.420) (1.327) (0.568) (0.847) 

weaned  
(not breastfed) 

0.116 0.266 0.226 0.0459 
(0.291) (0.887) (0.369) (0.465) 

Area (Urban is ref.)     
Rural 0.0722 0.666* 0.215 0.498 

 
(0.111) (0.387) (0.155) (0.320) 

Region (Central+BKK is ref.) 
North -0.103 -0.705 -0.737*** -0.246 

 
(0.153) (0.550) (0.210) (0.402) 

Northeast -0.193 -0.118 -0.308 -0.638 

 
(0.153) (0.562) (0.218) (0.515) 

South -0.210 0.0153 -0.321 -0.635 

 
(0.148) (0.584) (0.215) (0.448) 

Mother’s education (None is ref.) 
Primary 0.741*** -0.560 0.762** 0.0292 

 
(0.278) (0.630) (0.346) (0.483) 

Secondary and 
above 0.617** 0.0535 0.441 0.514 

 
(0.277) (0.686) (0.357) (0.449) 

Wealth index quintile (Poorest is ref.) 
Second 0.377** -1.420** 0.389 0.375 

 
(0.183) (0.572) (0.244) (0.617) 

Middle 0.443** -0.977 0.0977 0.0397 

 
(0.182) (0.754) (0.253) (0.538) 

Fourth 0.839*** -1.098 0.529** 0.532 

 
(0.201) (0.750) (0.260) (0.640) 

Richest 1.383*** -0.981 0.666** 0.455 

 
(0.212) (0.729) (0.295) (0.832) 

Ethnicity of household head (Non-Thai is reference) 
Thai 1.402*** 0.532 0.0539 1.258** 

 
(0.368) (0.721) (0.500) (0.549) 

Constant -2.144*** 4.958*** 0.843 2.693*** 

 
(0.486) (1.339) (0.612) (0.939) 

Observations 4,268 4,268 4,268 4,268 
Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
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Table 13:  Early childhood development index and duration of breastfeeding among 
children aged 36-59 months, Thailand, 2012. 
  (1) (2) (3) (4) 
Determinants Literacy-numeracy Physical Social-emotional Learning 
Sex (boy is ref.)     

Girl 0.311*** 0.134 0.490*** -0.518 

 
(0.115) (0.371) (0.166) (0.345) 

Age (36-47 months is 
 

    
48-59 months 1.151*** 1.543*** 0.0946 0.722 

 
(0.115) (0.396) (0.158) (0.441) 

Duration of continue breastfed (Never BF is ref.) 
< 6 months 0.192 0.175 0.238 0.140 

 
(0.284) (0.866) (0.385) (0.478) 

6-11 months 0.113 0.228 0.334 0.750 

 
(0.293) (0.989) (0.403) (0.587) 

12-23 months 0.0366 0.366 0.150 -0.0362 

 
(0.295) (0.975) (0.390) (0.553) 

24 months and 
 

0.241 0.0601 0.0877 -0.789 

 
(0.315) (1.006) (0.414) (0.709) 

Area (Urban is ref.)     
Rural 0.0882 0.677* 0.218 0.487 

 
(0.111) (0.398) (0.155) (0.339) 

Region (Central+BKK is 
 

    
North -0.107 -0.724 -0.723*** -0.265 

 
(0.157) (0.577) (0.212) (0.421) 

Northeast -0.241 -0.169 -0.306 -0.681 

 
(0.155) (0.608) (0.219) (0.531) 

South -0.238 -0.0279 -0.290 -0.515 

 
(0.153) (0.602) (0.221) (0.499) 

Mother’s education (None is ref.) 
Primary 0.732*** -0.369 0.752** 0.000233 

 
(0.280) (0.629) (0.344) (0.451) 

Secondary and 
 

0.633** 0.272 0.436 0.489 

 
(0.282) (0.695) (0.358) (0.448) 

Wealth index quintile (Poorest is ref.) 
Second 0.425** -1.403** 0.380 0.259 

 
(0.187) (0.582) (0.248) (0.555) 

Middle 0.488*** -0.974 0.0775 -0.0840 

 
(0.189) (0.775) (0.256) (0.485) 

Fourth 0.938*** -1.024 0.518** 0.474 

 
(0.206) (0.744) (0.262) (0.618) 

Richest 1.503*** -0.932 0.648** 0.384 

 
(0.218) (0.767) (0.296) (0.835) 

Ethnicity of household head (Non-Thai is reference) 
Thai 1.386*** 0.366 0.0434 1.178** 

 
(0.363) (0.819) (0.511) (0.573) 

Constant -2.801*** 4.391*** 0.805 2.525** 

 
(0.488) (1.379) (0.622) (1.004) 

Observations 4,269 4,269 4,269 4,269 
Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 

 



  

Chapter 5 

Discussion and Conclusion 

Discussion and Conclusion 

 This research investigates the demographic and socioeconomic determinants 

of breastfeeding practices, including breastfeeding initiation among women, 

exclusively and predominantly breastfed among children ages less than 59 months. 

The relationship between breastfeeding duration and child’s health outcomes, 

nutritional status and acute infectious diseases, are examined using appropriated 

regression models. Association between breastfeeding duration and early childhood 

development also investigated in this study. The findings from this study are 

concluded in this chapter. 

This study found that women live in rural area were more likely to start 

breastfeeding within one day of birth rather than who live in urban area in both round 

of the surveys. In year 2012, there were significantly higher probabilities of women in 

rural area started breastfeeding within one hour of birth compare to urban area. This 

findings differ from the results from USA (Sparks, 2010), Tanzania (Shirima, 1999), 

and Vietnam (Thu et al., 2012). 

According to the regional difference reported by Ryan et al. (2002) for women 

in USA, we found these different among women in Thailand. Women in southern 

Thailand have higher probabilities of start breastfeeding within one hour and one day 

than women in Bangkok and central region.  

Probabilities of having exclusively breastfed were significantly decreased 

when children get older. During the year 2005, the probability of having exclusively 

breastfed among infants lived in Bangkok and central region was significantly lower 

than other regions. Different pattern was found in the next round of the survey. In 

2012, only infants in the North region having significant higher probability of getting 

exclusively breastfed compare the infants lived in Bangkok and central region. In the 

year 2005, the predicted percentage of infant aged 0-5 months has been exclusively 
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breastfed is 3 percentage points higher for rural infants compared to urban. The 

opposite result was found in the year 2012, about 2 percentage points lower for rural 

infant than urban. Predicted percentage of exclusively breastfed infants live in 

northern region was 8% higher than those who live in Bangkok or central region, 4% 

for northeast and southern region. Probability of exclusively breastfed infant who has 

mother with primary school education is about 4% higher than those who has none 

education mother. 

There were slightly differences in probability of getting exclusively breastfed 

among infants living in urban and rural area although no statistical significant. During 

the year 2005-2006, probability of having exclusively breastfed among new born 

infant, age less than one month, was higher in rural area, compared to those who lived 

in urban area. This finding was similar to the findings in China reported by Liqian et 

al. (2008) and Liqian et al. (2009). 

The opposite result was found in the year 2012, that is higher probabilities of 

exclusively breastfed appear in urban infants. 

In the analysis of relationship between the three anthropometric nutritional 

status indices, we found that there are the same weight-for-age and height-for-age 

among breastfed and non-breastfed infants if they are aged less than 6 months. This 

finding is similar to the finding reported by Tantracheewathorn (2005). 

Children aged 0-5 months who never been breastfed are classified as over-

weight while other breastfeeding categories are in the standard when using weight-

for-height z-score as indicator.  

During ages 6-11 months, infants who never been breastfed are moderately 

underweight and much smaller than who ever been breastfed. For children aged 3- 4 

years old, there are significantly lower weight-for-age z-score if they have been 

longer breastfed. 

However, we found no significant relationships between duration of 

breastfeeding and height-for-age and weight-for-height z-scores for children aged less 

than 5 years old.  
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Children with less than 6 months of breastfed are significantly higher in 

weight-for-age z-score than who never been breastfed. Children have been longer 

breastfed (24 months and over) are smaller than who never been breastfed. It’s clear 

that longer breastfed than 12 months can effects to lower weight-for-height z-score. 

We found that there are about 74% reductions in the risk of having diarrhoea 

among children aged 0-5 months who were breastfed with other milk or foods, 

compared to those who never been breastfed. 

There are no significant difference in probability of having acute respiratory 

infectious disease or suspected pneumonia among infants aged less than 6 months 

whether there were ever been breastfed or not. 

The odds of diarrhoea in infants who ever been breastfed for more than 6 

months were significantly less than in those who never been breastfed. 

In year 2012, lower probabilities of having diarrhoea among under-five year 

old children appear in those who have been breastfed longer, compared to never been 

breastfed group, except for who breastfed more than 12 months. There are no 

different in probabilities of having acute respiratory infectious disease among children 

who never been breastfed and breastfed with different durations. 

However, the predicted probabilities from logistic regression models indicate 

that probability of having diarrhoea among children aged less than 6 months is about 

10% among those who never been breastfed. The lowest probability of having 

diarrhoea is among exclusively breastfed infants, only about 2%. In year 2012, 

probability of having diarrhoea among children aged 0-5 months were less than 5% in 

every breastfeeding group, only 1.8% among exclusively breastfed, 3% in 

predominantly breastfed, 4.5% among who have been breastfed with other milk or 

foods, and 2% in infant who weaned. 

There were significantly higher probability of developing in literacy-numeracy 

domain among children aged 36-59 months who were breastfeeding with other milk 

or food compare to those who never been breastfed or weaned. 
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Children aged 3-5 years old, who live in northern region are significantly 

lower social-emotional development index than those who live in Bangkok and 

central region. 

Mother’s education is strongly related to literacy-numeracy development of 

children. Wealth is significantly effect to literacy-numeracy development, which is 

the richer are higher probability of developing in this domain. The fourth and the 

richest group are higher in social-emotional development index than the other quintile 

groups. 

However, there are no relationships between duration of continue breastfed 

and early childhood development, that is no significant different in development 

outcomes for children who ever been breastfed for some duration and never been 

breastfed. 

Our findings from the investigation of relationship between breastfeeding and 

child development are differ from Borra et al (2012), but similar to Zhu et al. (2007). 

They found no relationship between breastfeeding duration and child’s IQ. They also 

found that benefit of breastfeeding on cognitive function is most likely attributable to 

sociodemographic factors. 

Limitations 

Cross-sectional data were used to study the long-term effects of breastfeeding 

on child’s health and development outcomes based on retrospective questions because 

the availability of panel data. 

As we know that one significant determinant of breastfeeding among women 

is her employment status, but no question on employment status from MICS 

questionnaire, so we cannot put this variable in the models. 

In the investigation on long-term effect of breastfeeding duration on health 

outcomes, child’s nutritional status and last 2 weeks of acute infectious diseases, 

including diarrhoea and suspected pneumonia, were used as measurements of health 

outcome with related to breastfeeding history. Incident of last 2 weeks on acute 

diarrhoea may not be enough. 
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There was some omitted variable bias in my regression models on 

determinants of nutritional status among children aged more than 6 months because I 

haven’t consider type of food as a control variable in the models. 

Problem on omitted variable bias also occur in the models of early childhood 

development because there are some other factors related to child development that 

haven’t been included in my models. 

Suggestions for further study 

Panel data from sub-population could be used to study the long-term effects of 

breastfeeding on child’s health and development outcomes. 

For next study, more variables could be included as the determinants of 

breastfeeding practice, such as mother’s age and employment status, father’s 

education, child’s birth order. 

In the study of breastfeeding influence on child’s health, another indicator, 

such as BMI, could be considered as health outcome with other biological variables, 

mother’s weight, mother’s height, father’s weight, father’s height and mother’s BMI, 

as the confounding factors. 

Furthermore, the two dataset could be merged into single model using time 

dummy variable to investigate the clear changes in outcomes.   
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