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ABSTRACT 

 

  Most statistical methods rely on the assumption of independent observations. 

However, in longitudinal studies this assumption is questionable because the set of observations 

on the same subjects comprise correlated data. Thus, correlated data require some modification of 

classical methods. When the objective is to relate the outcome to other variables, the Generalized 

Estimating Equation (GEE) procedure forms the basis for regression methodology that accounts 

for correlated outcomes.  

In this thesis we describe the GEE method together with the Quasi Information 

Criterion (QIC). The GEE approach was used to investigate effect of breastfeeding and 

complementary food intake on weight gained and underweight in children using data from the 

Prospective Cohort Study of Thai Children (PCTC). The QIC was used for choosing an 

appropriate correlation structure and subset of covariates. The reverse relation between 

breastfeeding and other determinants was also examined. The initial cohort comprised 4,245 live 

births and they were followed from birth to 2 years. After omitting twins and subjects with 

incomplete follow-up on body weight, the study sample comprised 3,125 children. The GEE 

approach gave greater standard errors in all independent variables compared to traditional 

regression methods, and thus when taking correlation within subjects into account some 

independent variables were no longer statistically significant. Therefore, the GEE is more 

appropriate method for analysis of longitudinal data. 

  From the underweight model, it was found that children breast fed for more than 

12 months had higher risks of underweight compared to children breast fed at less than 4 months 
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(OR = 1.99; 95%CI = 1.55-2.57). Children formula fed at 4-6 months had higher risk compared to 

children formula fed at less than 4 months (OR = 1.37; 95%CI = 1.12-1.69). Children with initial 

time given rice/cereals before 4 months had higher risk compared to children with initial time 

given rice/cereal 4-6 months (OR = 1.19; 95%CI = 1.00-1.41). Children with initial time given 

banana/papaya after 6 months had higher risks compared to children with initial time given 

banana/papaya 4-6 months (OR = 1.34; 95%CI = 1.02-1.76). The z-score of weight for age model 

predicted a decrease in a childBs weight associated with breast feeding 7 to 12 months or more 

than 12 months, initial time to give rice/cereals before 4 months, initial time to give meat 

(fish/pork/chicken/beef) before 4 months or after 6 months. Other factors were mothersB age, 

parity, religion and birth weight. 

  Conversely, the logistic model of breastfeeding indicated that children who were 

underweight at ages 18 and 24 months had higher risks of prolong breastfeeding (OR = 2.09; 

95%CI = 1.26-3.48 and 1.66, 95%CI = 1.01-2.73, respectively). Consequently, this study found 

reverse causality. However, it is unclear whether being underweight has a pronounced impact on 

longer period of breastfeeding or vice versa. 


