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Introduction
Both young and advanced maternal age is associated with adverse birth and child health outcomes. Most studies linking higher age at marriage to child health outcomes are from high income countries. While young maternal age is more common in middle and low income countries. Whatsoever, delayed pregnancy in middle and low income countries are in a surge as many educated women defer pregnancy due to career reasons. 
Childhood obesity is a growing burden in the developing countries. Globally it is estimated that over 22 million children under age 5 are obese, and 1 in 10 children is overweight (WHO, 2015; Kosti & Panagiotakos, 2006). From a systematic review, Ranjani et al. (2016) estimated that the combined prevalence of childhood overweight and obesity post 2010 is around 19.3 percent. Overweight and obesity are caused by numerous biological, social and environmental factors. Maternal age at childbearing is an important biological determinant of fertility, and obstetric and perinatal risks increase with maternal age which severely affect child’s health. The recent increase in age at childbearing age and fast growth in childhood overweight and obesity in India calls for an exploration. Limited evidences are available in this context.
Objective
The study aims at understanding the implications of advanced maternal age at childbearing on childhood overweight and obesity.
Conceptual Framework 

Sources of Data
The relevant data were derived from the recent round of National Family Health Survey -4 (2015-16). The children file was used for the fulfilment of the objective. The total sample size of under-five children is 40581. 
Statistical Analysis
The dependent variables used in the analysis are childhood (0-4 years) overweight and obesity which are binary in nature. The main independent variable used is age at childbearing which is categorically defined (25-29 years, 30-34 years and 35+ years). Here, childhood overweight and obesity are defined as weight-for-age >2 Standard Deviation and >3 Standard Deviation respectively as per WHO standards (WHO, 2010).
For India, childbearing post 25 years could be considered as late childbearing as the mean age at childbearing is around 21 years. Four different models are used to understand the effect of age at childbearing on childhood overweight and obesity. The first model considers only age at childbearing. In the second model the maternal characteristics are appended along with the socio-economic characteristics; in the third model the utilization of antenatal care is used; and in the final model the pregnancy complications are annexed.
Results
Figure 1: Association between pregnancy complications and childhood overweight and obesity by maternal age groups

As per the conceptual framework adopted, delayed maternal age at childbearing bring about many pregnancy complications which could affect childhood overweight and obesity. Figure 1 presents the association between different types of pregnancy complications and childhood (0-4 years) overweight and obesity for the three age groups, viz. 25-29, 30-34 and 35+ years. The overall prevalence of childhood overweight ranges from 17.32% in the age group 25-29 years; 17.96% in the age group 30-34 years and 21.31% in the age group 35+ years with an overall prevalence of 17.51%. The prevalence of childhood obesity was estimated as 15.82% which varied from 15.58% for maternal age group of 25-29 years, 16.5% for 30-34 years and 20.09% for mothers in the age group35-49 years. Although the differences in the prevalence of overweight and obesity for the age groups 25-29 and 30-34 years are nominal, the risk of childhood overweight and obesity sharply rises for women aged 35+. 

Table 1: Results of logistic regressions with childhood overweight and obesity as the dependent variables
	 
	Overweight
	Obesity

	 Covariates
	Model 1
	Model 2
	Model 3
	Model 4
	Model 1
	Model 2
	Model 3
	Model 4

	Age at child bearing
	 
	
	
	 
	
	
	
	 

	25-29
	1
	1
	1
	1
	1
	1
	1
	1

	30-34
	1.06(0.04)
	1.03(0.014)
	1.02(0.051)
	1.02(0.051)
	1.06(0.042)
	1.03(0.041)
	1.04(0.057)
	1.04(0.057)

	35+
	1.3***(0.093)
	1.19**(0.09)
	1.23**(0.113)
	1.23**(0.113)
	1.32***(0.099)
	1.19**(0.09)
	1.29**(0.126)
	1.29**(0.127)

	Birth order
	 
	
	
	 
	
	
	
	 

	1
	 
	1.11***(0.037)
	1.14***(0.047)
	1.14***(0.047)
	
	0.9***(0.03)
	1.12***(0.05)
	1.12***(0.059)

	2
	 
	1
	1
	1
	
	1
	1
	1

	3+
	 
	1.11**(0.047)
	0.979(0.054)
	0.984(0.055)
	
	0.99(0.04)
	0.99(0.059)
	0.99(0.059)

	Preterm delivery
	 
	
	
	 
	
	
	
	 

	Before 9 months
	 
	1.61***(0.074)
	1.17**(0.076)
	1.17**(0.076)
	
	1.61***(0.074)
	1.18**(0.082)
	1.18**(0.082)

	On time
	 
	1
	1
	1
	
	
	1
	1

	ANC visits
	 
	
	
	 
	
	
	
	 

	No
	 
	
	1
	1
	
	
	1
	1

	At least 4 visits
	 
	
	0.89***(0.037)
	0.87***(0.037)
	
	
	0.86***(0.038)
	0.85**(0.039)

	Iron tablets/syrup
	 
	
	
	 
	
	
	
	 

	No
	 
	
	1
	1
	
	
	1
	1

	Yes
	 
	
	1.02(0.042)
	1.01(0.042)
	
	
	0.97(0.044)
	0.96(0.044)

	Tetanus
	 
	
	
	 
	
	
	
	 

	No
	 
	
	1
	1
	
	
	1
	1

	At least one
	 
	
	0.71***(0.044)
	0.704***(0.043)
	
	
	0.72***(0.047)
	0.71***(0.044)

	Any pregnancy complication
	 
	
	
	 
	
	
	
	 

	No
	 
	
	
	1
	
	
	
	1

	Yes
	 
	 
	 
	1.1**(0.044)
	 
	 
	 
	1.06(0.046)


Note: *** p<0.01, ** p<0.05. Model 2, 3 and 4 controlled for maternal socio-economic and demographic conditions such as education, religion, caste, region and wealth quintile.
Table 1 presents the results of logistic regressions with overweight and obesity as the dependent variables. Four separate models were run to assess the roles of various covariates on childhood overweight and obesity. Maternal age at childbearing of 35+ years was significantly associated with childhood overweight and obesity. Compared to women with parity 2 (birth order 2), under-five children of birth order 1 were more likely to be overweight (p<0.01). Premature children were more likely to be overweight or obese. Children of women visiting at least 4 antenatal check-ups had lower odds to be overweight or obese. Pregnancy complications which was appended in the final model indicate that it is positively associated with childhood overweight and obesity.


Limitations and Conclusion
Some potential factors such as BMI during pregnancy, alcohol and tobacco consumption during or before pregnancy, history of pregnancy failures, immunization of children and duration of breastfeeding could not be used in the analysis due to data constraints and filtering criteria of questions being asked to the respondents.
[bookmark: _GoBack]A strong association is found between advanced maternal age at childbearing and childhood overweight and obesity. Further age at childbearing is expected to rise with time which could complicate child’s health in the future. Promotion of healthy lifestyle, embracing proper antenatal and postnatal care, and monitoring of physical activities and dietary patterns should be encouraged to keep childhood overweight and obesity under control.
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Maternal Characteristics
Biological: Age at childbearing, parity
Socio-economic: Education, Religion, Caste, Place of residence, wealth quintile



Pregnancy Complications


Childhood overweight and obesity


Utilization
Ante natal care- ANC visits, having at least 100 iron folic tablets/syrup and at least one tetanus injection
Post natal care
Visited doctor , Duration of breatfeeding and immunization
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