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ABSTRACT	
Background	
Family	can	be	an	important	socializing	agent	that	strongly	influences	child	and	
adolescent	 behavior.	 While	 studies	 have	 found	 associations	 between	 parent	
modeling	of	 healthy	behaviors	 and	 these	behaviors	 in	 children	 in	 the	US	and	
other	 western	 countries,	 there	 is	 a	 dearth	 of	 research	 examining	 these	
associations	 among	 low	 and	 middle-income	 countries	 like	 India.	 This	 study	
examines	 the	 association	 between	 parent	 dietary,	 physical	 activity,	 and	
sedentary	behaviors	and	child	behaviors	and	weight	status	in	Delhi,	India.		
	
Methods	
The	study	was	cross-sectional	by	design.	The	target	population	was	comprised	
of	 a	 convenience	 sample	 of	 6th	 and	 8th	 grade	 children	 enrolled	 at	 6	 private	
schools	in	Delhi,	India	and	their	parents.		A	total	of	551	child-parent	dyads	were	
used	in	analysis.	Measures	included	parent	and	child	BMI;	physical	activity	and	
sedentary	behavior;	and	dietary	intake,	such	as	weekly	breakfast	consumption,	
daily	 fruit	 and	 vegetable	 (FV)	 consumption,	 daily	 low-fat	 dairy	 consumption,	
daily	 energy-dense	 (ED)	 food	 consumption,	 daily	 sugar-sweetened	 beverage	
(SSB)	 consumption.	Mixed-effects	 linear	 regression	models	were	 used	 to	 test	
for	 the	 association	 between	 parent	 dietary,	 physical	 activity,	 and	 sedentary	
behaviors	 (independent	 variables)	 and	 child	 dietary,	 physical	 activity	 and	
sedentary	 behaviors	 (dependent	 variables)	 while	 controlling	 for	 parent	 and	
child	demographics.		
	
Results	
Significant,	 positive	 associations	 were	 observed	 between	 all	 parent	 and	 child	 dietary	 behaviors	 (weekly	
breakfast	consumption,	daily	FV	consumption,	daily	 low-fat	dairy	consumption,	daily	ED	food	consumption,	
daily	SSB	consumption)	after	adjusting	for	child	sex	and	grade,	parent	sex,	and	parent	weight	status	(p<0.05,	
all).	 Parent	 moderate/vigorous	 physical	 activity	 was	 positively	 associated	 with	 child	 moderate/vigorous	
physical	 activity	 (p=0.000),	 however	 there	 was	 no	 significant	 association	 between	 parent	 and	 child	 light	
physical	activity	levels	(p=0.310).	Parent	energy-dense	food	consumption	was	negatively	associated	with	child	
overweight/obesity	(OR=0.70,	p=0.026),	while	parent	sugar-sweetened	beverage	consumption	was	positively	
associated	with	child	overweight	obesity	(OR=1.63,	p=0.018).			
	

GJMEDPH	2016;	Vol.	5,	issue	3	
1
University	 of	 Texas	 Health	 Science	

Center	 at	 Houston,	 School	 of	 Public	
Health,	Austin	Campus,	1616	Guadalupe	
St,	Suite	6.300,	Austin,	TX	78701	
2
University	 of	 Texas	 Health	 Science	

Center	 at	 Houston,	 School	 of	 Public	
Health,	 Houston	 Campus,	 1200	 Pressler	
St,	Houston,	TX	77030	
3
Public	Health	Foundation	of	India,	Delhi	

NCR,	 Plot	 No.	 47,	 Sector	 44,	 Industrial	
Area	Gurgaon	–	122002	
	
*Corresponding	Author:	
Blanche	J	Greene	Cramer	
University	of	Texas	Health	 Science	Center	
at	Houston,	School	of	Public	Health,	Austin	
Campus,	 1616	 Guadalupe	 St,	 Suite	 6.300,	
Austin,	TX	78701	
bgreenec@gmail.com	
Telephone	Number:	8022757343					
	
	
Conflict	of	Interest—none		
	
	
Funding—none		



	
	

	 	 2	 www.gjmedph.org	Vol.	5,	No.	1	2016																																																																																																																																																																														ISSN#-	2277-9604	

	

Orginal	Articles	

Conclusions	
This	 study	provides	 initial	 support	 for	an	association	between	parent	and	child	dietary	and	physical	activity	
behaviors	among	urban	families	in	India.	The	findings	highlight	the	need	for	further	longitudinal	investigation	
of	this	research	area	to	elucidate	temporal	relationships	between	these	variables.	
	
INTRODUCTION	
Childhood	 obesity	 has	 increased	 dramatically	
around	 the	world,	 including	 high	 income	 countries	
(HICs)	 like	 the	 United	 States,	 but	 also	 in	 low	 and	
middle	income	countries	(LMICs)	like	Mexico,	Brazil,	
China,	and	India.1	The	etiology	of	childhood	obesity	
is	 complex	 and	 multifaceted.	 Studies	 in	 Western	
countries	 have	 identified	 important	 behavioral,	
social,	 intra-personal,	 and	 environmental	 risk	 and	
protective	 factors	 associated	 with	 obesity	 in	
children	 and	 adolescents.2,3	 	 Research	 from	 the	
West	has	shown	that	parents	play	an	important	role	
in	 creating	 and	 shaping	 children	 and	 adolescents’	
eating	 and	 physical	 activity	 environments.4-7	 	 For	
children,	 parents	 often	 serve	 as	 primary	 behavior	
models,	 with	 teachers	 and	 peers	 also	 exerting	 a	
significant	 amount	 of	 influence.8-10	 	 For	 example,	
parental	 intake	 of	 fruits	 and	 vegetables	 is	 an	
important	 component	 of	 parental	 modeling.	 The	
frequency	 with	 which	 a	 child	 observes	 his	 or	 her	
parent	 consuming	 fruits	 and	 vegetables	 and	
enjoying	 them	 may	 influence	 the	 child’s	 outcome	
expectations	 and	 provide	 the	 child	 with	 increased	
opportunities	 for	 to	 master	 the	 observed			
behavior.8-10	

	
Modeling	 and	 parent	 intake	 of	 fruits	 and	
vegetables,	 soft	 drinks,	 total	 energy,	 fat	 intake,	 as	
well	 as	 modeling	 of	 physical	 activity,	 have	 been	
shown	 to	 be	 associated	 with	 child	 levels	 of	 these	
behaviors	 in	 the	 US	 and	 other	 countries	 in	 the	
West.4,	 11-20	 Although,	 as	 children	 get	 older,	 they	
gain	 some	 autonomy	 regarding	 their	 food	 choices	
and	physical	activity	practices,	increasingly	research	
is	showing	parents	still	influence	adolescents’	eating	
and	physical	activity	environment.21-30	
	
Although	 there	 is	 a	 growing	 body	 of	 evidence	 to	
suggest	 that	 parent	 behaviors	 and	 modeling	 are	
associated	 with	 child	 and	 adolescent	 food	
preferences,	 eating	 behaviors,	 physical	 activity,	
sedentary	behavior,	and	weight	status	in	high	income	
countries,	 this	 research	 simply	 does	 not	 exist	 for	

India.8-10,	 26,	 28,	 31	While	 current	 child	 overweight	 and	
obesity	 prevalence	 levels	 in	 India	 may	 be	 relatively	
low	 compared	 to	 those	 found	 in	 higher	 income	
countries,	 because	 of	 the	 population	 size	 of	 India,	 a	
low	prevalence	still	 translates	 into	a	 large	number	of	
individuals	 who	 are	 overweight	 or	 obese.	
Additionally,	 there	 are	 significant	 differences	 in	
prevalence	 levels	 between	 rural	 and	 urban	 areas	 as	
well	 as	 between	 high	 socioeconomic	 status	 (SES)	
populations	 compared	 to	 low-middle	 SES	
populations.1	 	A	2010	study	comparing	middle-upper	
SES	 children	 (private	 school	 students)	with	 low	 SES	
children	 (government-funded	 school	 children)	 in	
Delhi,	found	the	prevalence	of	overweight	to	be	6	or	7	
times	 higher	 among	 private	 school	 students	
compared	 to	 government	 school	 students.32	Delhi	 is	
located	 in	 north	 India	 and	 is	 one	 of	 the	 fastest	
growing	 cities	 in	 the	 world.	 Among	 adults,	 the	
emerging	 obesity	 epidemic	 appears	 to	 be	 most	
problematic	here.33		Type-2	diabetes	mellitus	(T2DM)	
and	 cardiovascular	 risk	 factors	 are	 both	 highly	
prevalent	in	the	urban	areas	of	India	34	 	and	the	rapid	
rise	 of	 obesity	 among	 children	 in	 Delhi	 is	 the	 prime	
reason	 for	 increasing	 insulin	 resistance	 among	
children	and	adolescents.35	
	
The	 purpose	 of	 this	 paper	 is	 to	 examine	 parent	
dietary,	 physical	 activity,	 and	 sedentary	 behaviors	
and	 their	 association	 with	 child	 weight	 status	 and	
child	 health	 behaviors	 in	 Delhi,	 India.	 Identifying	
particular	parent	behaviors	associated	with	child	and	
adolescent	overweight/obesity	could	aid	in	designing	
family	interventions	that	promote	healthy	eating	and	
physical	activity	behaviors.	
	
SPECIFIC	AIMS	
The	 purpose	 of	 this	 study	 is	 to	 examine	 the	
association	between	parent	dietary,	physical	activity,	
and	 sedentary	 behaviors	 (e.g.	 breakfast	
consumption,	 energy-dense	 food	 consumption,	 fruit	
and	 vegetable	 consumption,	 low	 fat	 dairy	
consumption,	 sugar-sweetened	 beverage	
consumption,	 frequency	 and	 intensity	 of	 exercise,	
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frequency	 and	 duration	 of	 television	 and	 computer	
use)	 and	 child	 dietary,	 physical	 activity,	 sedentary	
behaviors,	 and	 weight	 status	 in	 Delhi,	 India.	 The	
study	 also	 examined	 whether	 any	 of	 these	
associations	varied	by	grade	level	(6th	vs.	8th	grade).		
	
METHODS	
Study	Design	and	Subjects	
The	study	was	cross-sectional	by	design.	The	target	
population	 was	 comprised	 of	 6th	 and	 8th	 grade	
children	enrolled	at	6	private	schools	 in	Delhi,	 India	
who	 were	 selected	 as	 a	 convenience	 sample,	 and	
their	parents.	In	India,	Private	schools	cater	to	more	
affluent,	 middle	 to	 higher	 socio-economic	 status	
(SES)	 families.32	 Active	 informed	 consent	 was	
sought	from	schools	and	parents.	Children	provided	
informed	assent.	Study	procedures	(data	collection,	
consent	 forms,	 and	 survey	 questionnaires)	 were	
approved	 by	 Independent	 Ethics	 Committee	 (IEC),	
Mumbai	as	well	as	Institutional	Review	Board	(IRB),	
University	of	Texas	Health	Science	Center.		
	
879	 parents	 provided	 consent	 for	 their	 child	 to	
participate.	 Of	 those,	 there	 were	 551	 complete	
parent-child	survey	dyads	that	were	used	in	analysis.	
Data	was	only	collected	for	one	parent	per	child,	with	
54%	of	participant	parents	being	the	mother.	
	
Data	Collection	and	Measures	
Anthropometric	measurements	
Trained	 project	 staff	 conducted	 child	 height	 and	
weight	 measurements	 during	 regular	 school	 hours	
using	 standardized	 protocols	 adapted	 from	 Lohman	
and	 colleagues	 to	 address	 the	 specific	 needs	 of	 the	
target	 population.36	 For	 measurements,	 children	
were	 asked	 to	 remove	 all	 excess	 clothing	 and	when	
required,	adjust	their	hairstyle.	Weight	was	measured	
to	 the	 nearest	 0.1	 kg	 using	 Slater	 Electronic	 Scale	
(model	920).	Height	was	measured	to	the	nearest	0.1	
cm	using	ASCOR	manual	calibrated	vertical	rod.	Child	
BMI	was	calculated	using	these	heights	and	weights.	
Normal	 (>5th	 percentile	 to	 <85th	 percentile),	
overweight	(>85th	percentile	to	<95th	percentile),	and	
obese	 (>	 95th	 percentile)	 weight	 categories	 were	
defined	 using	 the	 new	 World	 Health	 Organization	
(WHO)	growth	reference.37	

Parent	 height	 and	weight	were	 self-reported	 on	 the	
survey	 in	 kilograms	 and	 inches.	 Height	 was	 then	
converted	 into	 centimeters.	 Parent	 BMI	 was	
calculated	using	the	Asian-specific	BMI	action-	points	
recommended	by	the	WHO	(Overweight:	>	23	kg/m2,	
Obesity:	>	27.5kg/m2).38	
	
Behavioral-psychosocial	(BP)	survey	
Measures	 of	 behavioral	 factors	 related	 to	 physical	
activity	 and	 nutrition	 were	 adapted	 from	
instruments	 that	 were	 previously	 validated	 in	 a	
population	 of	 adolescents	 in	 the	 US	 (e.g.	 Project	
EAT,	School	Physical	Activity	and	Nutrition	(SPAN)	
Project).39-41		The	student	and	parent	questionnaires	
included	 measures	 of	 dietary	 intake	 (breakfast,	
lunch,	 and	 dinner	 frequency;	 frequency	 of	 snack	
consumption;	 frequency	 of	 fruit	 and	 vegetable	
consumption;	 frequency	 of	 fried	 food	 and	 sweet	
food	 consumption;	 frequency	 of	 low-fat	 dairy	
consumption;	 frequency	 of	 squash	 and	 soft	 drink	
consumption)	 physical	 activity	 (frequency	 and	
duration	 of	 light	 and	 moderate/vigorous	 exercise;	
participation	 on	 sports	 teams),	 and	 sedentary	
behavior	 (TV	 time	 and	 computer	 usage).	 Student	
questionnaires	 were	 administered	 in	 schools	 by	
trained	 staff;	 parent	 surveys	 were	 sent	 home	 and	
returned	 in	 a	 sealed	 envelope.	 Description	 of	 the	
method	used	for	adaptation	and	pilot	testing	of	the	
revised	instruments	can	be	found	elsewhere.42	

	
Composite	Variables	
Several	 variables	 were	 combined	 to	 create	
composites	for	data	analysis	(Table	1).	For	analysis,	
child	 weight	 status	 was	 dichotomized	 to	 look	 at	
healthy	weight	 vs.	 overweight/obese.	Underweight	
children	were	not	included	in	this	variable.	
	
Participant	 fried	food	and	sweet	 food	consumption	
was	 summed	 to	 create	 a	 composite	 score	 called	
energy	 dense	 food	 consumption.	 Participant	 squash	
and	 soda	 consumption	 was	 summed	 to	 create	 a	
composite	 score	 called	 sugar-sweetened	 beverage	
consumption.	 Participant	 sedentary	 behavior	 was	
computed	 by	 summing	 the	 number	 of	 hours	 per	
week	 a	 participant	 watches	 TV	 or	 videos	 and	 the	
number	 of	 hours	 per	 week	 children	 use	 the	
computer.		
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Table	1	Composite	Variable	and	Score	Creation	for	Dietary,	Physical	Activity	and	Sedentary	
Behaviors	

Composite	Variable	 Original	Variables	 Items	 Range	
Energy-dense	food	
consumption	

Eat	fried	foods	+	eat	sweet	foods	 2	 0-10	times	

Sugar-sweetened	beverage	
consumption	

Drink	squash	+	drink	soda	 2	 0-10	times	

Sedentary	behavior	 Hours	per	week	of	TV/videos	+	hours	per	
week	of	computer	use	

2	 0-32	
hr/week	

Score	
Child	Health	Eating	Score	 Eat	breakfast	(daily)	+	eat	fruit	&	vegetables	+	

eat	low-fat	dairy	(times	per	day)	
3	 0-20	

Child	Unhealthy	Eating	Score	 Eat	fried	foods	+	eat	sweet	foods	+	drink	squash	
+	drink	soda	(times	per	day)	

3	 0-15	

Child	Physical	Activity	
Score	

Exercise	lightly	+	exercise	moderate	to	
vigorously	(hours	per	week)	

2	 0-23	

Child	Sedentary	Behavior	
Score	

Watch	TV	+	use	computer	(hours	per	day)	 2	 0-23	

	
Scores	 were	 created	 for	 child	 dietary	 and	 physical	
activity	 behaviors	 (child	 healthy	 eating,	 child	
unhealthy	 eating,	 child	 physical	 activity,	 and	 child	
sedentary	 behavior)	 in	 order	 to	 look	 at	 associations	
between	parent	monitoring	and	encouraging	 these	
behavior	 groupings	 (Table	 1).	 Child	 healthy	 eating	
score	was	created	as	a	summation	of	child	breakfast	
consumption	(converted	from	per	week	to	per	day),	
fruit	 and	vegetable	 consumption,	 and	 low-fat	dairy	
consumption.	 Child	 unhealthy	 eating	 score	 was	
created	 as	 a	 summation	 of	 child	 fried	 food	
consumption,	 sweet	 food	 consumption,	 squash	
consumption,	and	soda	consumption.	Child	physical	
activity	score	was	created	as	hours	per	week	of	light	
and	 moderate/vigorous	 exercise.	 Child	 sedentary	
behavior	score	was	created	as	hours	per	week	of	TV	
time	 and	 computer	 time.	 Higher	 scores	 were	
associated	 with	 higher	 frequency	 of	 consumption,	
greater	 number	 of	 hours	 spent	 being	 physically	
active,	 and	 greater	 number	 of	 hours	 spent	 in	
sedentary	behaviors.	
	
Statistics	
Descriptive	 statistics	 were	 used	 to	 describe	 the	
characteristics	 of	 parents	 and	 students.	
Frequencies,	 means,	 and	 standard	 deviations	 are	
presented	 for	 age,	 sex,	 grade,	 BMI,	 dietary	
behaviors,	physical	activity,	and	sedentary	activity.	

Mixed-effects	 linear	 regression	models	 were	 used	
to	 test	 for	 association	 between	 parent	 dietary,	
physical	 activity	 and	 sedentary	 behaviors	
(independent	variables)	and	child	dietary,	physical	
activity,	 and	 sedentary	 behaviors	 (dependent	
variables)	 while	 controlling	 for	 parent	 and	 child	
demographics.	 	 Models	 were	 created	 to	 look	 at	
associations	between	parent	dietary	behaviors	and	
child	 dietary	 behaviors	 (weekly	 breakfast	
consumption,	 daily	 FV	 consumption,	 daily	 low-fat	
dairy	 consumption,	 daily	 ED	 food	 consumption,	
daily	 SSB	 consumption)	 and	 then	 parent	 physical	
activity	and	sedentary	behaviors	with	child	physical	
activity	and	sedentary	behaviors	(light	PA,	mod/vig	
PA,	 hours	 of	 SB).	 Interaction	 terms	between	 child	
grade	and	each	parent	behavior	were	examined	to	
determine	 whether	 associations	 varied	 by	 grade	
level.		
	
Unadjusted	 and	 adjusted	 odds	 ratios	 (ORs)	 were	
calculated	 to	 evaluate	 the	 association	 of	 child	
weight	 status	 (healthy	 weight	 vs.	
overweight/obese)	 and	 child	 dietary,	 physical	
activity,	 and	 sedentary	 behaviors	 (dependent	
variables)	with	parent	dietary,	physical	activity,	and	
sedentary	 behaviors	 (independent	 variables).	
Model	 1	 controlled	 for	 parent	 and	 child	
demographics	 (child	 sex,	 child	 grade,	 parent	 sex,	
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and	 parent	weight	 status).	Model	 2	 controlled	 for	
parent	 and	 child	 demographics	 (child	 sex,	 child	
grade,	 parent	 sex,	 and	 parent	 weight	 status)	 and	
parent	 behaviors	 found	 to	 be	 significant	 using	
backwards	 stepwise	 regression	 with	 p<.05	 as	 the	
requirement	 for	 inclusion.	 In	 the	 final	 analysis	 of	
child	weight	status,	no	child	behaviors	were	found	
to	 be	 significant	 so	 they	 were	 not	 included	 in	
Model	 1	 or	 Model	 2	 for	 these	 analyses.43	 Mixed-
effects	logistic	regression	models	were	used	to	test	
for	 these	 associations.	 This	 type	 of	 analysis	 is	
appropriate	 for	 use	 in	 studies	 where	 students	 are	
sampled	 within	 schools	 to	 adjust	 for	 clustering	
effects.44	
	
All	analyses	were	conducted	using	STATA	statistical	
software	v12.45	Statistical	tests	were	two-sided	and	
considered	significant	at	5%	level	of	significance.	
	
RESULTS	
Descriptive	analysis	
The	 sample	 size	 for	 the	 study	 was	 551	 child-parent	
dyads.	Mean	child	age	was	12.2	+1.01	years	and	mean	
child	 BMI	 was	 19.1	 +	 1.01	 with	 29.96%	 of	 children	
being	overweight	or	obese.	57%	of	child	participants	
identified	 as	 male	 and	 43%	 identified	 as	 female.	
Mean	parent	age	was	37.7	+	9.85	years	and	the	mean	
parent	 BMI	 was	 24.0	 +	 4.77	 kg/m2,	 with	 77.7%	 of	
parents	 being	 overweight	 or	 obese.	 46%	 percent	 of	
parent	 participants	 identified	 as	 male	 and	 54%	 of	
parent	participants	 identified	as	 female.	The	 sample	
was	 composed	 of	 51.4%	 6th	 grade	 students	 and	
48.6%	8th	grade	students.	
	
There	 were	 no	 statistically	 significant	 differences	
between	 parent	 and	 child	 weekly	 breakfast	
consumption	 (p=1.00)	 or	 between	 parent	 and	 child	
daily	 fruit	 and	 vegetable	 consumption	 (p=0.41).	
Children	 had	 significantly	 higher	 consumption	 levels	
of	 low-fat	 dairy,	 ED	 foods,	 and	 SSBs	 than	 their	
parents	 (p=0.0193,	 p=0.000,	 p=0.000	 respectively).	
No	 significant	 differences	 were	 found	 between	
parent	 and	 child	 levels	 of	 physical	 activity	 or	
sedentary	behaviors	(p=1.00	for	 light	PA,	p=0.187	for	
moderate/vigorous	PA,	p=0.535	for	SB).		
	
	

Association	 between	 parent	 and	 child	 dietary,	
physical	activity,	and	sedentary	behaviors	
After	 adjusting	 for	 child	 sex,	 child	 grade,	 parent	
sex,	 and	 parent	 weight	 status,	 all	 parent	 dietary	
behaviors	 were	 found	 to	 be	 significantly	 and	
positively	 associated	 with	 the	 respective	 child	
dietary	 behavior.	 There	 was	 a	 significant	 positive	
association	between	parent	and	child	 frequency	of	
consumption	 of	 breakfast	 (adjusted	 B=0.19,	 95%	
CI=0.10-0.28),	FV	(adjusted	B=0.17,	95%	CI=0.006),	
low-fat	 dairy	 (adjusted	 B=0.17,	 95%	CI=0.026),	 ED	
foods	 (adjusted	 B=0.17,	 95%	 CI=0.001),	 and	 SSB	
(adjusted	B=0.18,	95%	CI=0.001)	(Table	2).		
	
Parent	moderate	 to	 vigorous	 physical	 activity	was	
the	 only	 physical	 activity	 or	 sedentary	 behavior	
significantly	 and	 positively	 associated	 with	 that	
child	 behavior	 in	 the	 adjusted	 models	 (adjusted	
B=0.30,	p=0.000)	(Table	3).	There	was	no	significant	
difference	 in	 association	between	any	behavior	by	
child	 grade	 level	 (p-values	 ranged	 from	 0.100	 –	
0.974).	

	
Association	of	parent	dietary,	physical	activity,	and	
sedentary	behaviors	with	child	weight	status	
In	 unadjusted	 models,	 parent	 daily	 low-fat	 dairy	
and	SSB	consumption	were	the	only	parent	dietary	
behavior	 significantly	 positively	 associated	 with	
child	 overweight/obesity	 (unadjusted	 OR=1.07,	
p=0.000	 for	 low-fat	 dairy;	 unadjusted	 OR=1.13,	
p=0.001	for	SSB).	
	
However,	 neither	 behavior	 was	 significant	 after	
controlling	 for	 child	 and	 parent	 demographics.	
Parent	 moderate	 to	 vigorous	 physical	 activity	 was	
the	only	behavior	significantly	positively	associated	
with	 child	 weight	 status	 in	 both	 unadjusted	 and	
adjusted	models	 (adjusted	OR=1.31,	 p=0.022).	 	 For	
Model	 2,	 created	 using	 backwards	 stepwise	
regression	 to	 determine	 variables	 for	 inclusion,	
parent	 ED	 food	 and	 SSB	 consumption,	 as	 well	 as	
parent	moderate	 to	vigorous	physical	activity	were	
found	 to	 be	 negative	 and	 positively	 significantly	
associated	 with	 child	 weight	 status,	 respectively	
(OR=0.70,	 p=0.026;	 OR=1.63,	 p=0.018,	 OR=1.18,	
p=0.011).	These	results	are	presented	in	Table	4.	
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Table	2	Association	Between	Parent	and	Child	Dietary	Behaviors	in	Delhi,	India	(N=551)	
PARENT	

BEHAVIORS	
Child	weekly	
breakfast	

consumption	

Child	daily	
FV	

consumption	

Child	daily	
low-fat	dairy	
consumption	

Child	daily	ED	
food	

consumption	

Child	
daily	SSB	
consumption	

Beta	(95%	CI)	
p-	value	

Beta	(95%	CI)	
p-	value	

Beta	(95%	CI)	
p-	value	

Beta	(95%	CI)	
p-	value	

Beta	(95%	CI)	
p-	value	

Weekly	
breakfast	
consumption	

0.19	(0.10	
–	0.28)	

-	 -	 -	 -	

Daily	FV	
consumption	

-	
0.17	(0.05	
–	0.30)	

-	 -	 -	

Daily	low-fat	
dairy	
consumption	

-	 -	
0.17	(0.02	
–	0.32)	

-	 -	

Daily	energy-
dense	
food	
consumption	

-	 -	 -	
0.17	(0.07	
–	0.27)	

-	

Daily	sugar-	
sweetened	
beverage	
consumption	

-	 -	 -	 -	
0.18	

(0.07	–	
0.28)	

*Model	was	adjusted	for	parent	and	child	demographics	(child	sex,	child	grade,	parent	sex,	and	parent	weight	status)	
	

Table	3	Association	Between	Parent	and	Child	Physical	Activity	and	Sedentary	Behaviors	in	Delhi,	
India	(N=551)	

PARENT	BEHAVIORS	 Child	light	PA	 Child	mod/vig	PA	 		Child	SB	
Beta	(95%	CI)	

p-value	
Beta	(95%	CI)	

p-value	
Beta	(95%	CI)	

p-value	
Hours	of	light	physical	
activity	per	week	

0.21	(-.20	-0.61)	
0.310	

-	 -	

Hours	of	moderate	to	
vigorous	physical	
activity	per	week	

-	 0.30	(.16-.44)	0.000**	 -	

Hours	of	sedentary	
behaviors	per	day	

-	 -	 0.057	(-.10	-	.22)	
0.479	

*Model	was	adjusted	for	parent	and	child	demographics	(child	sex,	child	grade,	parent	sex,	and	parent	weight	status)	
	
Table	4	Association	Between	Parent	and	Child	Physical	Activity	and	Sedentary	Behaviors	in	Delhi,	

India	(N=551)	
PARENT	BEHAVIORS	 Unadjusted	 Model	1	 Model	2	

OR	(95%	CI)	
p-value	

OR	(95%	CI)	
p-value	

OR	(95%	CI)	
p-value	

Weekly	breakfast	consumption	 0.97	(.88-1.07)	
0.540	

0.98	(.90-1.07)	
0.685	

-	

Daily	 fruit	 and	 vegetable	 1.02	(.90-1.14)	 1.08	(.88-1.34)	 	
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consumption	 0.779	 0.464	
Daily	low-fat	dairy	consumption	 1.07	

(1.04-1.10)	0.000**	
1.09	(.99-1.21)	

0.084	
	

Daily	 energy-dense	 food	
consumption	

0.94	(.82-1.10)	
0.472	

0.89	(.77-1.03)	
0.127	

0.70	(.52-.96)	
0.026**	

Daily	 sugar-	 sweetened	 beverage	
consumption	

1.13	
(1.05-1.21)	0.001**	

1.11	(.95-1.28)	
0.185	

1.63	(1.09-2.44)	
0.018**	

Hours	of	 light	physical	activity	per	
week	

1.02	(.93–	1.21)	
0.687	

1.02	(.94-1.11)	
0.653	

	

Hours	 of	 moderate	 to	 vigorous	
physical	activity	per	week	

1.12	(1.07-1.18)	
0.000**	

1.16	(1.02-1.33)	
0.029**	

1.18	(1.04-1.36)	
0.011**	

Hours	 of	 sedentary	 behaviors	 per	
day	

1.01	(.81-1.26)	
0																																											.914	

1.04	(.87-1.24)	
																									0.685	

	

Model	1:	odds	of	child	overweight/obese	=	child	demographics	(sex,	grade),	parent	demographics	(sex,	weight	status)	
Model	 2:	 odds	 of	 child	 overweight/obese	 =	 demographics	 +	 significant	 parent	 behaviors	 from	 backwards	 stepwise	
regression	
	
DISCUSSION	
This	 study	 was	 one	 of	 the	 first	 to	 examine	 these	
associations	between	parent	and	child	behaviors	 in	
India.	The	overall	prevalence	of	overweight/obesity	
in	 this	 sample	 was	 29.96%	 among	 children	 and	
77.7%	 among	 parents,	 levels	 on	 par	 with	 those	 in	
HICs	like	the	US	and	UK.	Data	from	our	prior	study	
of	 lower	 and	 higher	 SES	 youth	 in	 Delhi	 are	
consistent	with	 this	high	prevalence	among	higher	
SES	youth.32		Parent	intake	of	fruits	and	vegetables,	
soft	 drinks,	 total	 energy,	 and	 fat	 intake	have	been	
shown	 to	 be	 positively	 associated	with	 child	 levels	
of	these	behaviors	in	Western	populations.6,16,20,26,46	
This	 study	 provides	 some	 initial	 support	 for	 these	
associations	among	private	school	families	in	Delhi,	
India.	Parent	intake	of	fruits	and	vegetables,	low-fat	
dairy,	ED	 foods,	SSB	were	all	 positively	associated	
with	 children’s	 intake,	 respectively,	 although	 the	
effect	size	was	small.	Additionally,	parent	breakfast	
consumption	 was	 also	 positively	 associated	 with	
child	breakfast	consumption,	further	suggesting	an	
important	 role	 for	 parent	 behaviors	 in	 addressing	
child	unhealthy	behaviors.		
	
Studies	 in	 HICS	 have	 found	 parent	 modeling	 of	
physical	 activity	 and	 sedentary	 behaviors	 to	 be	
associated	 with	 these	 behaviors	 in	 children	 and	
adolescents.4,10,47	While	 there	was	not	 a	 significant	
association	between	parent	and	child	light	physical	
activity	 or	 sedentary	 behavior	 levels,	 there	 was	 a	
significant	positive	association	between	parent	and	

child	moderate	 to	 vigorous	 physical	 activity	 levels	
(adjusted	 B=0.30,	 p=0.000)	 that	 supports	 the	
previous	 findings	 in	 HICs.	 These	 findings	 suggest	
that	 parents	 and	 children	 may	 have	 similar	
behaviors	 because	 they	 are	 exposed	 to	 the	 same	
environment	(e.g.	home,	community).	Additionally,	
parents	 appear	 to	 be	 important	 role	 models	 for	
their	 child,	 as	 the	 results	 show	 children’s	 behavior	
mimics	that	of	their	parents.		
	
The	 study	 also	 found	 negative	 associations	
between	 certain	 parent	 behaviors	 (ED	 food	
consumption,	 SSB	 consumption,	 and	moderate	 to	
vigorous	 physical	 activity)	 and	 child	weight	 status.	
Therefore	 it	 may	 be	 that	 parents	 of	
overweight/obese	 children	 have	 started	 to	 model	
healthy	 behaviors	 (higher	 levels	 of	 moderate	 to	
vigorous	physical	activity)	for	their	child	in	order	to	
encourage	 them	 to	 adopt	 healthier	 behaviors	 and	
reduce	 their	 weight.	 If	 the	 parents	 only	 recently	
started	this	behavioral	modeling,	the	child	may	not	
yet	 have	 adopted	 the	 behavior	 change	 or	 they	
could	 have	 already	 increased	 their	 levels,	 but	 we	
were	not	able	to	capture	that	collecting	data	at	only	
one	 time	 point.	 Additionally,	 we	 may	 only	 find	
associations	 between	 those	 behaviors	 that	 are	
more	 widely	 understood	 to	 be	 associated	 with	
weight	 (such	 as	 ED	 foods,	 SSB	 consumption,	 and	
more	 vigorous	 exercise),	 because	 these	 are	 the	
behaviors	 parents	 are	 aware	 of	 and	 are	 trying	 to	
change	 in	 order	 to	 facilitate	 child	 weight	 loss.	
Behaviors	 that	 may	 be	 less	 well	 know	 as	 being	
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protective	 of	 weight	 gain,	 such	 as	 eating	 FV	 and	
low-fat	 dairy,	 engaging	 in	 low	 intensity	 exercise,	
and	 limiting	sedentary	behavior48–52	may	not	occur	
to	 parents	 as	 potential	 behaviors	 to	 change	 and	
therefore	 we	 do	 not	 find	 associations	 between	
them	 and	 child	 weight	 status.	 This	 may	 suggest	
that	interventions	to	address	overweight/obesity	in	
this	 population	 should	 incorporate	 more	
information	about	how	FV,	 low-fat	dairy,	 and	 low-
intensity	exercise	can	be	protective	against	weight	
gain	or	aid	in	weight	loss.	 It	may	also	be	important	
to	 share	 with	 parents	 the	 role	 of	 sedentary	
behavior,	 separate	 from	 physical	 activity,	 in	
contributing	to	child	weight.	
	
The	findings	from	this	study	provide	 initial	support	
for	 the	 association	 between	 parent	 behaviors	 and	
child	 behaviors	 and	 weight	 status	 among	 private	
school	families	in	Delhi,	India.	However,	because	of	
the	 cross-sectional	 nature	 of	 this	 study,	 it	 is	 not	
possible	 to	 draw	 conclusions	 about	 causality	 of	
these	associations.	 	Further	longitudinal	research	is	
to	 elucidate	 the	 temporal	 relationship	 between	
parent	 behaviors	 and	 child	 behaviors	 and	 weight	
status.	 Additionally,	 the	 study	 population	 was	
limited	 to	 wealthier	 private	 school	 children	 and	
their	 parents,	 so	 the	 results	 may	 not	 be	
generalizable	 to	 other	 populations	 in	 India.	 Small	
sample	size	and	uneven	distribution	of	participants	
across	 categories	 of	 potential	 mediators	 between	
parent	 behaviors	 and	 child	 behaviors	 and	 weight	
status	 did	 not	 allow	 for	 deeper	 exploration	 of	 the	
role	 parent	 perception	 of	 child	 weight	 status	 and	
parent	concern	about	child	weight	status	may	play	
in	 parent-child	 behavior	 modeling.	 These	 findings	
suggest	 that	 in	 India,	 parents	 may	 be	 important	
behavior	 models	 for	 their	 children	 particularly	 for	
certain	 behaviors	 related	 to	 healthy	 living.	
Therefore,	 parents	 should	 be	 considered	 for	
inclusion	 as	 a	 target	 group	 for	 interventions	
addressing	 child	 obesity	 in	 India.	 Additional	
research	should	continue	to	explore	the	relationship	
between	parent	behaviors	and	child	behaviors,	also	
looking	 at	 potential	 mediators	 such	 as	 parent	
perception	 of	 child	 weight	 status	 and	 parent	
concern	about	child	obesity,	to	continue	to	unpack	
these	associations.		
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