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Abstract	

This	study	explores	patients’	needs	in	rural	Thanjavur,	southern	India	through	

understanding	how	people	with	diabetes	choose	providers	and	perceive	care-

seeking	experience.	To	measure	perception,	the	study	surveyed	people	regarding	six	

common	barriers	to	care-seeking	behavior,	selected	from	both	literature	and	local	

expert	interview.	Ninety-one	percent	of	the	sampled	population	goes	to	public	or	

private	allopathic	providers	out	of	the	six	presented	providers.	The	low	

socioeconomic	group	and	people	with	more	complications	or	comorbidities	are	

more	likely	to	go	to	private	allopathic	providers.	What	is	more,	there	is	no	difference	

between	public	and	private	allopathic	providers	in	patients’	perception	of	care	

except	for	perceived	cost.	Positive	perceptions	in	both	providers	are	very	common	

except	for	perceptions	in	blood-sugar	management,	distance	to	facilities,	and	cost	of	

care.	Sixty-six	percent	of	patients	perceived	their	blood-sugar	control	to	fluctuate	or	

have	no	change	versus	improved	control.	Twenty-seven	percent	of	patients	

perceived	the	distance	to	facilities	as	unreasonable,	and	sixty-two	percent	of	

patients	perceived	the	cost	as	high	for	them.	The	results	suggest	that	cost	may	affect	

low	socioeconomic	people’s	choice	of	care	significantly.	However,	for	people	in	

middle	and	higher	socioeconomic	groups,	cost	does	not	appear	to	be	a	major	factor.	

For	qualitative	text	analyses,	physician’s	behavior	and	reputation	emerge	as	themes,	

which	require	further	studies.		
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1.	Background	

India	has	the	world’s	largest	population	living	with	diabetes	after	China	(Yesudian	

et	al.,	2014).	Approximately	67	million	people	in	India	have	diabetes	(WHO,	2014).	

The	cases	have	grown	nearly	100%	since	1990	and	have	become	a	major	concern	

for	the	country	(IHME,	2010).	The	state	of	Tamil	Nadu	in	southeast	India	has	some	

of	the	highest	rates	of	hypertension	(62%),	hyperlipidemia,	and	diabetes	in	the	

country	(Gopalakrishnan	et	al.,	2015).	A	suggested	explanation	for	the	high	rates	is	

due	to	ethnographic	distribution	that	southern	Indian	are	indigenous	population	

prone	to	suffer	diabetes;	however,	the	ethnic	trend	requires	further	research	

(Kaveeshwar	&	Cornwall,	2014).	Overall,	the	three	risk	factors	that	account	for	

diabetes	disease	burden	in	India	are	rapid	nutritional	and	lifestyle	transition,	

genetic	attributes,	and	abdominal	obesity.	In	the	study	location,	Thanjavur,	the	top	

three	risk	factors	are	age,	abdominal	obesity,	family	history	of	diabetes	and	physical	

activity	(Gupta	et	al.,	2010).		Diabetes	is	also	the	pathology	most	frequently	

responsible	for	cardiovascular	disease,	chronic	kidney	failure,	foot	ulcers	and	

damage	to	the	eyes	(WHO,	2015).		It	is	estimated	that	up	to	50	%	of	all	non-

traumatic	lower	limb	amputations	are	performed	on	diabetic	patients	(Viswanathan	

et	al.,	2005).		

	

To	address	the	diabetes	burden	in	India,	current	health	care	is	provided	by	a	variety	

of	players	(Chauhan	et	al.,	2015).	The	governmental	system	has	a	network	of	sub-

centers,	primary	health	centers	and	community	health	centers	in	rural	areas,	district	

hospitals,	tertiary	care	hospitals,	and	medical	colleges	in	the	cities	(Chauhan	et	al.,	
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2015;	Venkataraman,	2009;	Chenge	et	al.,	2014;	Dutt	et	al.,	2014;	Das	et	al.,	2012).	

The	private	sector	covers	a	wide	spectrum	of	providers,	from	the	high-end	

corporate	hospitals,	charitable	institutions,	small	nursing	homes,	sole	practitioners,	

to	unqualified	providers	(Chauhan	et	al.,	2015;	Venkataraman,	2009;	Chenge	et	al.,	

2014;	Dutt	et	al.,	2014;	Das	et	al.,	2012).	

	

However,	both	public	and	private	sectors	face	challenges.	Previous	literature	has	

demonstrated	that	the	country	also	has	an	obvious	gap	between	urban	and	rural	

health	infrastructure.		The	government	has	shown	certain	achievement	in	the	

implementation	of	urban	healthcare	infrastructure	but	failed	in	the	rural	area,	

where	65%	of	India’s	population	lives	(Gramvaani,	2013;	Singh	&	Badaya,	2014).	

The	location	of	rural	clinic	centers	still	requires	far	traveling	obscure	the	rural	

access	of	public	clinics	(Singh	&	Badaya,	2014).	Another	major	factor	for	

underutilization	of	the	facilities	in	rural	area	is	the	low	quality	of	the	service	due	to	

staff	absenteeism	(Bajpai	et	al.,	2009).		One	study	indicated	that	143	public	facilities	

found	absenteeism	of	45%	doctors	from	public	health	centers	and	found	facilities	to	

be	closed	during	regular	hour	visits	56%	of	time	(Bhadari	&	Dutta,	2007).			

	

More	than	a	decade	ago,	the	National	Rural	Health	Mission	launched	in	2005	was	

aimed	to	improve	the	delivery	of	health	care	challenge	in	rural	area.	While	aiming	to	

strengthen	the	rural	healthcare	system,	the	mission	has	tripled	the	funding	(from	

100	billion	rupees	in	2006	to	304	billion	rupees	in	2012)	for	rural	health	care	

services	as	well	as	infrastructure	building	(Das	et	al.,	2012).	According	to	national	
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data,	this	mission	has	achieved	many	results	surrounding	the	number	of	new-built	

rural	clinic	centers	such	as	sub-centers,	primary	health	centers,	and	community	

health	centers;	it	also	showed	that	Tamil	Nadu	state	is	one	of	the	states	that	has	

outperformed	the	national	standard	doctor-patient	ratio	of	1:1000	(MOHFW,	2011;	

NHM;	NHM,	2013).	However,	the	healthcare	system	in	India	still	faces	accessibility	

challenge			

	

Nevertheless,	despite	these	government	efforts	towards	universal	access	of	

healthcare	and	available	reports	provided	regarding	the	provision	of	services	to	

vulnerable	segments	of	patient	populations,	people	who	live	in	remote	areas	still	

have	difficulty	accessing	public	healthcare	services	due	to	various	reasons	including	

geographic	constraints,	difficulty	in	accessing	transport,	quality	of	services,	staff	

absenteeism	and	the	fact	that	they	cannot	always	afford	private	sector	services	

(Aitken,	2013;	Das	et	al.,	2013;	Singh	&	Badaya,	2014).	A	study	showed	that	half	the	

people	in	India	and	over	three-fifths	of	those	who	live	in	rural	areas	have	to	travel	

beyond	5	km	to	reach	a	healthcare	center	(Nayyar,	2013)		

	

Furthermore,	many	public	facilities	face	shortages	in	drug	stock	and	essential	

equipment	and	also	suffer	from	absenteeism	of	staff	(Bajpai	et	al.,	2009).	For	

example,	a	recent	study	reports	that	18%	of	primary	health	centers	and	54%	of	

community	health	centers	are	without	any	doctors	(Dutt	et	al.,	2014).	People	would	

come	to	the	clinic	receiving	poor	quality	consultation	or	absence	of	staff.	Because	of	

the	lack	of	systematic	checks,	monitoring,	and	evaluating	systems,	the	service	
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quality	provided	in	rural	health	centers	remains	low	with	little	community	

involvement	and	trust	(Bajpai	et	al.,	2009).					

	

The	counterpart	to	public	service	in	the	rural	healthcare	market	is	the	private	sector	

under	various	quality	standards	and	challenges	healthcare	affordability.		Private	

sector	covers	a	large	spectrum	of	providers	including	charitable	institutions,	

traditional	healers,	and	non-profit	clinics	(Chauhan	et	al.,	2015).	It	has	been	difficult	

to	assure	quality	service	across	the	private	providers	due	to	a	lack	of	national	

guidelines	and	protocols	for	health	care	services,	including	standards	for	health	

facilities,	personnel,	and	treatment	protocols	(World	Bank,	2015).		Study	also	

showed	that	unqualified	private	providers	accounted	for	70	out	of	every	100	visits	

(Das	et	al.,	2011).		

	

The	cost	of	treatment	at	private	healthcare	facilities	is	at	least	two	to	nine	times	

higher	than	at	public	facilities	and	poor	patients	who	received	outpatient	care	for	

chronic	conditions	at	a	private	facility	spent	on	average	44%	of	their	monthly	

household	expenditure	(Aitken,	2013).	Given	that	no	significant	form	of	social	

health	protection	arrangement	is	in	place	in	Thanjavur.	Out	of	pocket	payment	is	the	

most	common	methods	of	payment	in	private	sector.	As	a	result	borrowing	and	

selling	assets	for	treatment	was	common	among	rural	people	(Tejas	et	al.,	2013),	

which	puts	them	into	catastrophic	spending	situations	and	furthers	the	vicious	

poverty	cycle	(Singh	&	Badaya,	2014).	
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To	summarize	the	current	healthcare	system,	both	public	and	private	sectors	face	

various	challenges	including	issues	in	access	of	care,	medicines	stock-out,	staff	

absentees,	lack	of	standards,	variation	in	quality,	and	high	out	of	pocket	cost.	There	

is	much	room	for	improvement	in	the	current	healthcare	market	to	address	rapidly	

growing	diseases	such	as	diabetes	in	India.	Innovative	delivery	model	is	one	of	the	

identified	opportunities	to	improve	insufficient	health	systems	(Bhattacharyya,	et	

al.,	2009;	TRF,	2008).	Though	the	definition	of	innovative	is	flexible,	Rockefeller	

Foundation	describes	that	those	innovative	models	are	mostly	private-owned	

because	the	structure	of	private	organizations	makes	them	sensitive	to	the	market	

demands	and	allows	fast	modification	on	their	approach	if	demand	wanes	

(Lagomarsino	et	al.,	2009;	Bhattacharyya,	et	al.,	2009).	

	

Innovative	models	have	a	wide	range	of	mechanisms	that	could	have	an	impact	on	

the	current	health	system	in	India.	A	Rockefeller	Foundation	article	highlighted	

some	areas	that	innovative	models	can	contribute	to	a	larger	social	impact:	

availability	is	increased	through	reaching	strategies	such	as	telemedicine;	

affordability	is	improved	through	price	discrimination	strategies	(Bhattacharyya,	et	

al.,	2009).	Innovative	models	can	be	used	to	both	enhance	business	processes	such	

as	marketing,	financing,	and	operating	strategies	as	well	as	to	improve	medical	

processes	including	prevention,	diagnosis	of	health	conditions,	treatment,	

rehabilitation,	and	monitoring	of	ongoing	health	(Bhattacharyya,	et	al.,	2009).	

SughaVazhvu,	the	study’s	local	research	partner,	is	an	example	of	an	innovative	

model,	which	uses	economies	of	scale	to	improve	cost	and	access	of	diabetes	care.	
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Specifically,	their	mobile	clinics	solve	the	challenge	of	lack	of	rural	transportation	

and	reduce	the	cost	of	care	when	the	mobile	network	expand	to	multiple	villages.		

	

Those	innovative	models	and	strategies	may	be	translated	across	settings	and	

integrated	into	the	broader	health	system	to	improve	cost,	quality,	and	access	of	the	

current	healthcare	market.		However,	current	innovative	models	lack	the	empirical	

evidence	necessary	to	be	implemented	in	today’s	healthcare	market.		According	to	

the	Rockefeller	Foundation’s	technical	paper	on	Innovative	Health	Service	Delivery	

Models	for	Low	and	Middle	Income	Countries,	the	efforts	to	incorporate	and	better	

utilize	innovations	require	rigorous	tests	on	the	impact	of	innovative	mechanisms	

and	evidence	of	quality	improvements	as	well	as	a	key	component	to	understand	

what	niche	in	the	health	market	system	the	innovation	occupies	(Bhattacharyya,	et	

al.,	2009).		

	

This	research	will	focus	on	helping	to	explore	the	market	niche	for	innovations	by	

identifying	gaps	in	the	market	where	patients’	needs	are	not	being	met.	The	market	

niche	can	be	explored	by	identifying	the	needs	and	wants	of	patients	that	are	not	

being	addressed	by	existing	providers	through	examination	of	patient	

characteristics	and	patient	perceptions	in	the	rural	Thanjavur	district	of	southern	

India.	Specifically,	this	study	uses	a	survey	to	understand:	where	people	go	for	

diabetes	care;	what	was	their	care-seeking	experience	reflecting	from	patients’	

perceptions;	are	there	gaps	in	those	perceptions;	what	is	the	demographic	that	the	

innovation	is	intended	to	impact.	Through	describing	those	market	attributes	and	
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identifying	market	(patients)	needs,	this	study	will	help	to	explore	potential	market	

niche	for	innovations.	Moreover,	understanding	patients’	needs	can	also	help	

organizations	better	design,	development	and	deliver	their	models.	

	

In	addition,	many	studies	show	that	cost	is	significantly	associated	with	

socioeconomic	or	income	status	(Yesudian	et	al.,	2014;	Chandra	et	al.,	2014;	

Loganathan	&	John,	2013).	However,	there	is	lack	of	consensus	on	the	actual	

proportion	of	cost	compared	to	groups.	A	systematic	literature	review	on	the	cost	of	

diabetes	and	its	complications	in	India	shows	that	while	middle	and	high-income	

groups	had	higher	expenditure	in	absolute	terms,	costs	constituted	a	higher	

proportion	of	income	for	the	low-income	group	(Yesudian	et	al.,	2014).	Recent	

studies	on	the	cost	of	diabetes	population	in	India	indicate	that	the	cost	of	managing	

diabetes	was	directly	proportional	to	patients’	income,	especially	for	those	on	lower	

socio-economic	scale,	and	the	middle-income	group	incurs	74%	less	direct	medical	

costs	than	the	lower	income	group	(Chandra	et	al.,	2014;	Loganathan	&	John,	2013).	

Thus,	this	study	would	also	like	to	explore	whether	or	not	low	socioeconomic	people	

in	the	Thanjavur	district	suffer	from	cost	of	diabetes.		

	

To	summarize,	the	aim	of	this	study	is	to	preliminarily	explore	market	niche	

(patients’	needs)	for	innovative	healthcare	models	in	Andipatti	catchment,	

Thanjavur,	India	through	1)	describing	market	attributes	including	existing	

provider	options,	patients’	characteristics,	disease	characteristics,	and	current	

service	characteristics	through	patient’s	perception;	2)	understanding	people’s	care	
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seeking	behavior	by	exploring	whether	certain	groups	(characteristics)	are	

associated	with	certain	perceptions	or	certain	care	choice;	3)	understanding	

people’s	needs	and	preference	by	socioeconomic	group	through	examining	patient’s	

free-text	answers.	Perceptions	may	not	reflect	actual	data	about	health	improve	or	

health	quality,	but	patients’	perception	is	what	drives	healthcare	market	demand.	

	

Specific objectives are as follow: 

 

• Objective	I.	To	describe	market	attributes	in	the	regions:	common	provider	

options,	patient	characteristics,	disease	characteristics,	and	services	

characteristics	through	patient	perception	in	the	region		

	

• Objective	II.	To	explore	patient	care	seeking	behavior:	what	characteristic	is	

associated	with	certain	choice	of	provider	or	certain	perception	of	care	

	

• Objective	III.	To	explore	patient	care	seeking	behavior	qualitatively:	what	

incentives	are	associated	with	certain	socioeconomic	group	in	choosing	

diabetes	care	provider	

	

This	research	is	conducted	through	collaborative	efforts	by	Duke	Global	Health	

Institute,	Innovations	in	Healthcare	in	Durham,	NC,	and	local	innovator,	

SughaVazhvu	Healthcare	(SV),	in	Thanjavur,	India.	SV	is	a	private	non-profit	

organization	that	offers	subscription-based	bundled	care	packages	as	well	as	a	
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mobile	clinic	service	for	people	suffering	from	three	chronic	conditions:	diabetes,	

hypertension,	and	hyperlipidemia.	In	this	study,	SV	provides	a	list	of	potential	

sample	persons	from	its	electronic	database	that	covers	Andipatti	catchment	in	

Thanjavur	district.	The	result	of	this	study	will	also	be	shared	with	SV	to	help	the	

organization	better	understand	the	characteristics	and	needs	of	their	service	

population.		

	

2.	Methods	

2.1	Conceptual	framework	

To	help	define	needs	and	patient	characteristics	in	Thanjavur,	Kroeger’s	model	

identifies	characteristics	of	patients,	diseases,	services,	and	their	relationship	with	

choice	of	care.			

	

Develay’s	(1996)	model	on	factors	influencing	choice	of	care	is	usually	employed	for	

developing	countries	to	explain	after	falling	ill,	what	influence	or	modify	people’s	

choice	of	care	available.	His	model	was	based	on	Kroeger’s	(1988)	model	and	was	

furthered	adapted	by	Chenge	et	al.	(2013)	to	understand	health-seeking	behavior	in	

resource-limited	settings.	Figure	1	is	taken	from	Develay’s	model,	which	assumes	

socio-demographic	factors	(such	as	age,	sex,	education,	socioeconomic	status),	

characteristic	of	the	disease	(type,	severity,	and	duration),	and	health	service	

characteristics	(such	as	distance,	cost,	travel	cost,	effectiveness	of	treatment)	

influence	people’s	choice.	
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Figure	1:	Factors	influencing	the	choice	of	care.	Conceptual	framework	based	
on	the	model	proposed	by	Develay	et	al.	
	

To	understand	the	health-seeking	experience	of	people	in	Thanjavur,	the	definition	

of	those	factors	are	further	refined	through	literature	review	and	discussion	with	

local	experts	and	research	supervisors.	Also,	due	to	the	scope	of	the	study,	we	used	

cross-sectional	study	design	to	show	people’s	current	provider	choice	and	

associated	perceptions	instead	of	looking	at	how	perceptions	before	the	choice	of	

care	affecting	on	the	choice.	This	way,	we	are	only	describing	the	current	market	

attributes	but	we	cannot	draw	any	inference	to	people’s	choice.	
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Figure	2	shows	the	final	study	model	after	considering	constraints	and	local	setting	

for	this	study.	This	model	also	contains	three	sections	to	describe	market	attributes	

and	looks	at	how	those	attributes	associate	with	current	provider	choice:	

	

1) Socio-demographic	characteristics	(age,	sex,	education,	socioeconomic	

status)	

2) Disease	characteristics	(type,	severity,	less	the	duration	due	to	difficulty	in	

tracing	the	onset	of	diabetes)	

3) Health	service	characteristics	(self-report	perceived	distance,	cost	of	care	

(including	travel	cost),	management	of	blood-sugar,	trust	in	physician,	

knowledge	of	checking	blood-sugar	regularly,	and	satisfaction	of	care)		
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Figure	2:	Study	conceptual	model:	factors	relate	to	the	current	provider	choice		

	
2.2	Study	setting	and	sampling	

The	study	took	place	in	Thanjavur	district,	Andipatti	catchment	in	the	Tamil	Nadu	

state	of	India.	Thanjavur	is	situated	in	the	southeast	of	India	and	most	of	the	city	is	

in	a	dry,	barren	upland	tract,	which	has	been	brought	under	irrigation	centuries	ago.	

It	is	the	main	rice-producing	region	in	the	state.	The	study	was	conducted	within	the	

Andipatti	catchment,	which	covers	10-11	villages	or	population	hamlets,	with	an	

estimated	3,300	households	and	total	population	of	14,300.	

	

The	Andipatti	catchment	is	an	important	agricultural	center	and	home	to	large	

farmlands,	and	also	suffers	low	economic	development.	Based	on	the	Health	

Management	Information	Systems	(HMIS)	data	from	Thanjavur	for	the	year	2013-
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2014,	chronic	non-communicable	diseases	as	a	major	cause	(25%)	for	mortality	in	

the	district.	The	14	blocks	and	589	panchayat	villages	in	Thanjavur	have	access	to	

NCD	associated	services	through	a	varied	provider	landscape.	The	public	health	

system	provides	NCD	services	across	the	various	levels	of	the	health	infrastructure.	

Services	from	the	private	health	providers	are	available	through	formal	providers	

such	as	general	physicians,	specialists,	and	informal	sectors	such	as	local	healers.	

	

This	study	focused	on	the	four	main	villages	within	this	catchment	of	Andipatti.	We	

conducted	a	total	of	200	telephone	surveys	over	a	10-week	period	of	time.	Roughly	

15%	of	people	in	these	villages	were	surveyed.	Since	SV	has	previously	screened	for	

diabetes	disease	in	these	villages,	convenience	sampling	is	utilized	as	the	sampling	

protocol	to	choose	people	with	diabetes	from	each	village	in	SV’s	electronic	

database.	Among	the	contacted	numbers,	132	of	them	were	successful	with	correct	

contact	information.	Fifteen	people	declined	to	provide	consent	for	the	study,	and	

29	respondents	replied	“no”	to	the	screening	question,	“Have	you	been	diagnosed	

with	diabetes?”,	resulting	in	an	analyzable	population	with	diabetes	of	88.		

	

Figure	3	presents	the	sampling	process	for	this	study.	Sixty-eight	(34%)	of	the	calls	

did	not	result	in	contact	with	the	right	individual,	which	could	be	due	to	high	

mobility	of	people	in	rural	area:	people	may	move	frequently	due	to	work	reasons.	

SV	can	also	update	the	database	more	frequently	to	ensure	the	accuracy	of	data.		

Twenty-nine	people	indicated	they	have	not	been	diagnosed	with	diabetes.	Because	

no	follow-up	information	available	for	those	people,	we	don’t	know	the	exact	reason	
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for	those	responses.	One	possible	reason	is	low	awareness	of	diabetes	of	those	

people.	Still,	SV	can	check	the	precision	of	diabetes	screening	methods	to	ensure	the	

accuracy	of	its	database.			

	

The	sample	size,	88,	is	relatively	small	compared	to	the	expected	200	sample	size.	It	

seems	common	for	people	to	move	to	other	cities	and	switch	telephone	numbers	

because	many	people	in	rural	area	are	have	short-term	jobs.	The	sample	could	have	

potentially	left	out	groups	with	busy	work	schedules	as	well	as	people	with	low	

diabetes	awareness.	However,	the	exploratory	nature	of	this	study	can	still	help	to	

detect	needs	and	trends	of	people’s	health	seeking	behavior	and	suggest	further	

research	focuses.	

	

	

Figure	3:	Study	Sampling	Method	

	
2.3	Survey	instrument	(Appendix	I	&	II)	

The	survey	collects	information	in	five	sections:	i)	Demographic	information;	ii)	

Disease	severity;	iii)	Care	choices	and	cost;	iv)	Perception	of	care;	and	v)	

Socioeconomic	status	assessment.	Two	qualitative	questions	are	asked	to	record	

people’s	rationale	of	provider	preferences.	The	survey	was	developed	in	English,	



 

 15 

translated	into	Tamil,	and	back	translated	in	English	to	ensure	accuracy.	The	

telephone-administered	survey	is	entered	once	electronically	and	stored	on	Duke	

Qualtrics	by	a	trained	data	collector	in	Tamil	language.	The	survey	takes	on	average	

between	25	to	30	minutes.	Please	refer	to	the	actual	survey	in	appendix	II.		

	

2.4	Ethical	Considerations	

The	objectives	and	procedures	of	this	study	were	reviewed	by	the	Duke	University	

Institutional	Review	Board.	It	was	made	clear	that	this	study	would	be	anonymous,	

that	patients’	consents	would	be	sought	to	participate,	and	that	participation	would	

be	totally	voluntarily.	Ethical	approval	was	granted.	Because	there	is	no	institutional	

review	board	in	local,	SV	uses	partner’s	IRB	for	any	collaborative	research	project.		

	

2.5	Measures	of	variables	

2.5.1	Choice	of	providers	

The	most	frequently	mentioned	health	care	providers	that	cover	a	wide	range	of	

services	in	literature	include	public	hospitals,	networks	of	sub-centers,	primary	

health	centers	(PHCs),	and	community	health	centers	(CHCs);	private	health	

facilities	including	charitable	institutions,	sole	practitioners,	and	unqualified	

providers	with	rural	private	providers	less	likely	to	be	fully	qualified;	traditional	

healers;	self-medication;	pharmacy;	and	home	remedies	(Chauhan	et	al.,	2015;	

Venkataraman,	2009;	Chenge	et	al.,	2014;	Dutt	et	al.,	2014;	Das	et	al.,	2012).	
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After	discussing	with	local	and	project	supervisors,	choice	of	current	provider	in	

this	study	was	defined	as	the	place	of	current	contact	and	provides	diabetes-related	

services	in	the	past	12	months.	The	type	of	providers	that	was	most	frequently	used	

in	the	sample	population	with	diabetes	services	were	divided	into	6	categories	and	

listed	in	the	survey	as	follows	considering	local	situations:		

 

• Government	hospitals/	health	centers	(includes	PHC,	CHC,	etc.)	

• Private	allopathic	practitioner	(includes	specialists,	GP,	nursing	homes)	

• Private	Ayurveda,	siddha,	homeopathy	practitioner/	licensed	practitioner	

• Traditional	healer/	Rural	Medical	Practitioner	(RMP)/	unlicensed	

practitioner	

• Medical	Shops	(Pharmacist)	

• Home	remedies	(Neighbor	or	friend’s	advice)	

	

2.5.2	Patients’	perceptions	

The	conceptual	model	stated	that	health	services	factors	such	as	perceived	distance,	

cost,	and	treatment	effect	might	influence	people’s	choice	of	care.		There	are	also	

voluminous	literatures	on	factors	that	may	affect	patients’	seeking	experience	or	

behavior.	A	study	of	health-care-seeking	behavior	in	Lebanon	showed	a	few	

principal	barriers	to	health-care-seeking	behavior,	including	knowledge,	

transportation,	confidentiality,	cost,	embarrassment,	and	trust	in	physician’s	ability	

(Kahi	et	al.,	2014).	Another	study	about	barriers	to	diabetes	care-seeking	behavior	

stated	socioeconomic	status,	trust	in	physician,	and	access	to	care	is	risk	factors	of	
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underutilizing	care	(Zgibor	&	Songer,	2001).	Outcome	and	satisfaction,	measured	by	

detailed	study	designs,	are	shown	as	a	central	attribute	when	patients	are	judging	

quality	of	care	in	many	studies	(Haddad	et	al.,	2000;	Hall	&	Dornan,	1988;	Rees,	

1994;	Howie	et	al.,	1998).	The	next	highly	correlated	attributes	of	quality	are	

physician’s	attitude	and	physician’s	exhibit	interest	(Kapur	et	al.,	1997;	Choudhury	

et	al.,	2014;	Haddad	et	al.,	2000),	which	can	unwittingly	create	barriers	to	care-

seeking.	Distance,	transport,	and	cost	are	also	important	factors	for	provider	choice	

(Ergler	et	al.,	2011;	Ergler	et	al.,	2002).	Lastly,	the	study	shows	there	is	a	clear	lack	

of	knowledge	of	the	consequences	of	improperly	managed	diabetes	(Kapur	et	al.,	

1997).	

	

After	discussion	with	local	and	project	supervisors,	perceptions	of	care-seeking	

experience	in	this	study	were	measured	in	the	following	6	areas,	using	a	four-point	

Likert	scale,	considering	local	situations.	Later,	knowledge	barrier	is	dropped	since	

the	vast	majority	of	sample	population	has	a	fair	knowledge	on	checking	blood	

sugar	regularly.		

	

• Satisfaction-	patient’s	satisfaction	with	current	treatment	

• Outcome-	management	of	blood	sugar	

• Cost	–	amount	of	money	spent	on	diabetes	care	

• Belief-	physician’s	ability	to	manage	and	disease	condition	(s)	

• Knowledge-	knowledge	about	getting	blood	sugar	level	checked	regularly	

• Convenience	–	distance	from	home	to	provider	
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2.5.3	Direct	cost	associated	with	care	

Cost	is	defined	as	direct	cost	of	diabetes	including	transportation	cost,	medical	fees,	

diagnostic	tests	(lab),	hospitalization	fees,	consultation	(WHO,	2009;	Chenge	et	al.,	

2013).	The	cost	of	diabetes	care	is	divided	into	5	categories	(Rs0-5000,	Rs5001-	

15,000,	Rs15,	001-	25,000,	Rs25,001-35,000,	and	>Rs35,	000)	based	on	

Chidambaram	et	al.,	(2013)	and	Akari	et	al.,	(2013)’s	studies	in	Tamil	Nadu	and	

Andhra	Pradesh	on	direct	cost	of	diabetes.	Those	groups	are	further	modified	after	

discussions	with	local	experts	from	SughaVazhu.		

	

2.5.4	Disease	severity	

Disease	severity	is	defined	as	numbers	of	either	comorbidities	or	complications	

patients	have,	including	six	common	complications	or	comorbidities	(Chidambaram	

et	al.,	2013;	Akari	et	al.,	2013;	NAMCP,	2008).	The	health	severity	section	of	the	

survey	contains	5	questions	to	evaluate	how	many	diabetes	complications	or	

comorbidities	participants	have,	including	hypertension,	foot	ulcers,	pain	in	

muscles,	bones,	or	joints,	heart	problems,	kidney	problems,	and	eye	problems.	For	

instance,	questions	are	framed	as	“Do	you	have	any	kidney	problems	related	to	your	

diabetes?”		

	

2.5.5	Socioeconomic	status	

Socioeconomic	status	of	participants	is	examined	in	the	fifth	section	of	the	survey	

with	nine	questions	adapted	from	Standard	of	Living	Index	(SLI)	used	by	National	



 

 19 

Family	Health	Survey,	India	2010.	The	index	is	calculated	by	a	list	of	options.	Each	

option	is	assigned	with	a	weighted	score	refer	to	the	table	below.	Three	categories	

of	socioeconomic	status	are	created	from	those	scores:	from	0-24	for	‘Low	SES’,	25-

34	for	‘Medium	SES’,	and	35-53	for	‘High	SES’.	An	exploratory	study	testing	

socioeconomic	status	scales	in	rural	and	urban	setting	recommended	using	SLI	scale	

due	to	its	accuracy	(Masthi	et	al.,	2013).	The	study	compared	five	SES	scales	and	

concluded	that	the	reliability	of	SLI	scale	stood	out	as	a	SES	measurement	at	rural	

setting	by	taking	into	consideration	the	wealth	possession.	
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Table	1:	Design	of	socio-economic	status	assessment	of	surveyed	individuals	
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Table	2:	Design	of	socioeconomic	status	assessment	of	surveyed	individuals	

	

	

2.5.6	Summary	of	measures	and	variable	re-categorization	

Table	3	shows	a	summary	of	measurements	used	for	all	variables	and	how	those	

variables	are	re-categorized	for	later	analyses.	SES	is	classified	as	low,	medium	or	

high	instructed	by	SLI	index	to	compare	people	in	those	three	groups.	In	order	to	

have	enough	power	for	the	modeling	later,	education	is	re-categorized	as	below	

secondary	school	and	secondary	school	&	above;	disease	severity	is	re-categorized	



 

 22 

as	below	2	complications/comorbidities	and	equal	to	or	above	2	

complications/comorbidities;	cost	is	categorized	as	under	5,000	rupees	per	year	

and	above	5,001	rupees	per	year.	Perceptions	are	re-grouped	into	two	broader	

categories	such	as	positive	perception	and	negative	perception	to	have	better	power	

for	later	estimation.	The	lowest	and	second	lowest	values	in	the	four-point	Likert	

scale	are	grouped	as	low	perception	(such	as	not	satisfied	at	all	and	not	very	

satisfied	are	group	as	dissatisfied).	Perceptions	with	highest	and	second	highest	

value	in	the	four-point	Likert	scale	are	grouped	as	high	perception	(such	as	

somewhat	satisfied	and	very	satisfied	are	group	as	satisfied).		

	

All	values	that	are	missing	or	indicated	as	“don’t	know”	are	recoded	as	missing	

values	in	the	analysis.	

	
Table	3:	Table	of	measures	
	
Variables	 Measurement	 Type	

Current	provider	 Current	care	options	for	
diabetes	treatment	

Categorical	->	binomial	
(0=public;	1=private)	

Patient	characteristics	 		 		

					Age	 Self-report	 Numerical	->	categorical	
(<50,	50-59,	>=60)	

					Education	 Self-report	 Categorical	->	binomial	
(0=below	secondary;	
1=secondary	or	above)	

					Socioeconomic	Status	 Standard	Living	Index	9-
items	

Categorical	(low,	
medium,	high)	

					Disease	Severity	 Numbers	complications	
or	comorbidities	

Categorical	->	binomial		
(0=below	2;	1=2	or	
above)	

Patient	perceptions	 6	perception	variables	 	Categorical	->Binomial	
(0=low;	1=high)	
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Direct	Cost	 Self-report	direct	cost	in	
the	past	12	months	

Categorical		->	binomial	
(0=blow	5001;	1=	above	
5000)	

	

2.6	Statistical	approaches	

2.6.1	Methods	for	objective	I:	provider	choice	(Refer	to	figure	2):	

To	understand	which	factors	are	associated	with	choice	of	current	provider,	

multivariable	logistic	regression	is	used	to	examine	this	relationship.	According	to	

the	study	conceptual	framework,	the	hypothesis	for	this	method	is	that	the	odds	of	

visiting	a	private	provider	is	a	function	of	patients	characteristics	including	

demographics,	socioeconomic	status,	and	disease	characteristic	(disease	severity).	

Odds	Ratios	(OR)	and	their	respective	95%	Confidence	Intervals	(CI)	are	calculated.	

Demographic	factors	include	age,	sex,	and	education.	A	general	threshold	of	p<0.05	

will	be	used	to	determine	statistical	significance.	

	

Therefore,	the	current	provider	choice	model	for	objective	I	is	generated	as	follow:	

Pr	(current	provider)	=	B0	+	B1	(age)	+B2	(sex)+B3	(education)+B4	(SES)+B5	

(severity)	

	

2.6.2	Methods	for	objective	II:	care-seeking	behaviors	through	perceptions:	

Two	statistical	tests	are	used	to	test	the	relationship	of	patient	perceptions	and	their	

current	provider	choice	as	well	as	the	direct	cost	of	diabetes	adjusting	for	patient	

characteristics.	Due	to	the	small	sample	size,	Fisher’s	Exact	test	will	be	used	to	test	

perceptions	with	low	cases	within	categories.	Multivariable	logistic	regressions	will	
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be	used	to	evaluate	perceptions	with	at	least	5	cases	in	each	category.	Those	models	

are	generated	from	hypotheses	according	to	the	conceptual	framework	(refer	to	

figure	2):	the	odds	of	having	positive	patient	perception	of	each	model	is	a	function	

of	patient	choice	of	provider,	adjusting	for	patient	characteristics.	Patient	

characteristics	include	age,	sex,	education,	socioeconomic	status,	and	disease	

severity.	P-value	<0.05	is	used	to	determine	statistical	significance.			

	

Multivariable	regression	models	for	the	rest	patient	perceptions	and	direct	cost	are	

generated	as	follow	according	to	the	conceptual	framework:	

Pr	(Perceived	blood-sugar	control)=	B0	+	B1	(age)	+B2	(sex)+B3	(education)+	

B4	(SES)+B5	(severity)	+	B6*	(current	provider)	

	

Pr	(Perceived	distance)	=	B0	+	B1	(age)	+B2	(sex)+B3	(education)+B4	(SES)+	

B5	(severity)	+	B6*	(current	provider)	

	

Pr	(Perceived	cost)	=	B0	+	B1	(age)	+B2	(sex)+B3	(education)+B4	(SES)+B5	(severity)	

+		

B6*	(current	provider)	

	

Pr	(Direct	cost)	=	B0	+	B1	(age)	+B2	(sex)+B3	(education)+B4	(SES)+B5	(severity)	+		

B6*	(current	provider)	
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2.6.3	Method	for	objective	III:	care-seeking	behavior	explored	through	

qualitative	text	

Free	text	answers	are	grouped	by	socioeconomic	status	followed	by	content	analysis	

of	each	perception.	Emerged	themes	are	analyzed	and	captured	to	explain	the	

quantitative	results	and	also	for	further	study	focuses.	

	

3.	Results	

3.1	Sample	description	

3.1.1	Demographics	

Respondents	are	comprised	of	57	(64.77%)	males	and	31	(35.23%)	females.	56	

(63.64%)	of	them	are	responding	on	behalf	of	themselves	and	17	(19.32%)	are	

responding	on	behalf	of	their	spouse.	The	average	age	of	people	with	diabetes	is	

58.1	years	in	this	study.	The	oldest	individual	interviewed	was	more	than	95	years	

old.	The	most	common	education	level	for	individual	is	secondary	school	(39.77%),	

with	the	most	educated	people	having	completed	post-graduate	degrees	(1.14%),	

and	the	least	educated	people	having	no	formal	schooling	at	all	(31.82%).	To	have	

enough	power	for	the	modeling	later,	education	is	re-categorized	as	below	

secondary	school	and	secondary	school	&	above.	Nearly	half	of	the	participants	are	

unemployed	(44.3%),	following	by	38.4%	of	the	population	cultivate	on	their	own	

land.	

	

This	study	further	compares	the	prevalence	rates	of	diabetes	in	Thanjavur	with	

Chennai	city,	the	capital	city	of	Tamil	Nadu	state.	Chennai	city	is	one	of	the	few	cities	
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has	well-conducted	epidemiologic	studies	on	prevalence	of	diabetes	(Mohan	et.	al.,	

2006))	and	is	also	geographically	close	to	where	this	study	took	place.	The	diabetes	

epidemiology	data	in	Chennai	was	conducted	by	Chennai	Urban	Rural	Epidemiology	

Study	(CURES)	based	on	a	sampling	of	26,001	individuals	(Mohan,	et	al.,	2007).	

Figure	4	shows	the	comparison	of	prevalence	of	diabetes	in	the	Chennai	population	

(dotted	line)	and	the	percentage	of	people	with	diabetes	in	each	age	group	in	the	

study	population	(solid	line).	Trend	of	the	age	groups	instead	of	face	values	are	

compared.	From	figure	4,	ages	below	60	have	very	similar	percentage	compositions	

as	the	Chennai	population.	However,	it	seems	that	the	age	group	from	60-	69	is	

underrepresented	and	age	group	over	69	is	overrepresented	in	this	study.	

		

The	Chennai	study	also	found	that	the	prevalence	of	diabetes	seemed	to	be	the	same	

in	both	genders.	Conversely,	this	study	has	a	noticeable	gender	imbalance:	male	

respondents	outnumbered	female	respondents.	This	could	potentially	be	due	to	the	

fact	that	women	in	rural	India	are	limited	to	access	of	care	facilities	due	to	illiteracy	

(Bajaj	et	al.,	2013).	Women	in	rural	India	have	low	levels	of	knowledge	about	

diabetes	and	are	not	fully	aware	of	existing	treatment,	which	impedes	women	from	

seeking	care	(Mehta	et	al.,	2016).	Those	are	possible	reasons	that	this	study	sample	

may	underrepresent	women	with	diabetes.	Because	there	is	no	remarkable	

difference	within	age	groups	and	gender	groups	in	this	study,	the	sample	may	still	

be	a	reasonable	approximation	to	study	Thanjavur	population’s	care-seeking	

behavior.	
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Figure	4:	Age	group	comparison	between	Chennai	population	and	study	
population	
	

3.1.2	Socioeconomic	status	

The	socioeconomic	status	of	the	participants	is	measured	by	the	Standard	Living	

Index	(SLI)	in	India,	classified	as	low,	medium,	or	high.	Index	scores	ranging	from	0-

24	are	classified	as	‘Low	SES’,	25-34	as	‘Medium	SES’,	and	35-53	as	‘High	SES’.	The	

SLI	uses	economic	proxies	such	as	housing	quality,	household	amenities,	land	

holding	size,	and	water	sources	collected	in	the	survey	to	measure	the	economic	

status	of	households	in	both	small	and	large	scale	population	based	surveys	

(Mohanty,	2009).	The	sample	population	was	predominantly	medium	SES	(53.41%),	

followed	by	low	SES	(28.41%),	and	high	SES	(17.05%).			
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3.1.3	Severity	

The	top	six	diabetes	comorbid	or	complication	conditions	are	hypertension,	

cardiovascular	disease,	foot	damage,	nerve	damage	(neuropathy),	kidney	damage	

(nephropathy),	and	eye	damage	(retinopathy).	The	most	common	complication	is	

nerve	damage	(40%),	followed	by	hypertension	(36%).	Participants’	disease	

severity	is	calculated	as	the	number	of	comorbid	conditions	they	have.	Nearly	80%	

of	participants	reported	having	at	least	one	complication	with	the	highest	four	

complications,	reported	by	two	participants.	Slightly	above	50%	of	the	participants	

reported	visiting	providers	for	diabetes	treatment	weekly	(53.4%)	while	one	

quarter	of	the	participants	visit	doctors	monthly.		The	frequency	of	visit	seems	very	

high;	thus,	it	may	be	helpful	for	future	studies	to	follow-up	on	what	have	been	done	

during	people’s	routinely	visits.	

	

3.1.4	Cost	

Annual	direct	cost	is	collected	retrospectively	through	patients’	self-report.	This	

information	is	divided	into	five	categories	ranging	from	0	to	more	than	35,000	

rupees	from	previous	literature	review	and	discussion	with	local	expert.	Most	

people	from	this	study	sample	lie	in	the	lower	end	of	the	scale;	there	are	only	13	

people	in	the	categories	with	spending	above	15,000	rupees.	One	person	spends	

more	than	35,000	rupees	per	year.	Forty-nine	patients	spend	less	than	5,000	rupees	

in	diabetes	related	care	experience.	Thus,	to	have	enough	power	for	later	

estimation,	direct	cost	is	categorized	up	to	5,000	rupees	(55.68%)	and	greater	than	

5,000	rupees	(32.95%).		
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3.1.5	Choice	of	care	

The	survey	asked	what	care	providers	participants	are	seeing	currently.	If	more	

than	one	provider	has	been	seen,	the	survey	asked	to	choose	the	most	frequently	

used	provider.	Most	of	the	participants	(51.14%)	go	to	private	allopathic	

practitioners	(which	includes	specialists,	GP,	nursing	homes),	followed	by	the	

Government	hospitals/health	centers	option	(which	includes	PHC,	CHC,	etc.).	None	

of	the	participants	went	to	Private	Ayurveda,	siddha,	homeopathy	practitioner/	

licensed	practitioner,	Traditional	healer/	Rural	Medical	Practitioner	(RMP)/	

unlicensed	practitioner,	or	Home	remedies	(Neighbor	or	friend’s	advice).	Seven	

reported	they	have	not	seen	any	providers	in	the	past	12	months.	Therefore,	the	rest	

of	this	paper	will	focus	on	the	preference	between	governmental	hospitals/clinics	

and	private	allopathic	practitioners.		

	

When	asking	which	provider	they	prefer	to	go	to	regardless	of	any	restrictions	such	

as	cost,	family	opinions,	or	socioeconomic	status,	the	number	for	private	allopathic	

practitioners	stays	the	same,	but	nine	(25.7%)	people	who	currently	go	to	

governmental	hospitals/centers	prefer	private	allopathic	providers.	When	asked	for	

the	reason,	3	out	of	7	people	who	provided	answer	mentioned	effectiveness	of	

medicine	or	tablets.	

	

3.1.6	Perception		
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Six	perceptions	are	tested	using	the	survey,	presented	in	table	5.	Satisfaction,	cost,	

outcome,	convenience,	belief	in	physician,	and	knowledge	about	diabetes	are	asked	

in	mostly	a	four-point	Likert	scale.	Patients	have	mostly	positive	perceptions	

regarding	care-seeking	experience	except	for	outcome.	Variables	in	satisfaction	and	

knowledge	have	only	three	cases	in	the	low	category,	and	variable	trust	in	physician	

has	six	cases	in	low	category.	Those	three	extremely	skewed	variables	will	be	tested	

using	a	nonparametric	model:	Fisher’s	Exact	test	in	the	next	chapter.		

	

82.95%	of	participants	indicate	they	are	somewhat	or	very	satisfied	with	their	

current	treatment.	When	asked	about	whether	participants	think	the	amount	of	

money	they	have	spent	on	diabetes	care	is	high,	more	than	half	of	the	people	

(50.00%)	report	very	low	or	not	very	high,	and	the	rest	(30.68%)	report	somewhat	

or	very	high.	As	for	their	belief	in	whether	the	care	provider	can	help,	the	majority	

of	people	(65.91%)	believe	their	care	provider	can	while	less	than	10%	of	people	

think	they	can’t	help	to	manage	their	conditions.		All	participants	think	there	is	some	

importance	to	get	their	blood	sugar	level	checked	regularly,	and	most	of	them	

(80.68%)	believe	this	is	very	important.	While	around	a	quarter	of	people	

mentioned	that	the	distance	from	their	home	to	the	care	provider	is	unreasonable,	

most	people	(64.77%)	said	it	is	reasonable.	Outcome	is	the	only	variable	that	

doesn’t	have	majority	positive	perceptions.	Approximately	one	third	of	the	

individuals	believe	the	management	of	their	blood	sugar	has	improved	since	they	

started	the	current	care,	two	thirds	believe	their	blood	sugar	hasn’t	changed	or	

fluctuates.	
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Table	4:	Key	characteristics	of	individual	surveyed	
	

Patient	
Characteristics	 N=88	 Percentage	

%	

Gender	 		 		
Male	 57	 64.77	
Female	 31	 35.23	
Missing	 0	 00.00	
Age	 		 		

Years	(unit)	 58.06	
(mean)	 	11.255	(sd)	

Education	 		 		
Below	secondary	 41	 46.59	
Secondary	and	above	 46	 52.27	
Missing	 1	 1.14	
SES	category	 		 		
Low	 25	 28.41	
Medium	 47	 53.41	
High	 15	 17.05	
Missing	 1	 1.14	
Disease	severity	 		 		
Less	than	2	
complications	or	
comorbidities	

48	 54.55	

2	or	more	complications	
or	comorbidities	 34	 38.64	

Missing	 6	 6.82	
Direct	cost	of	diabetes	 		 		
0-5,000	 49	 55.68	
>5,000	 29	 32.95	
Missing	 10	 11.36	
Current	provider	 		 		
Public	 35	 39.77	
Private	allopathic	 45	 51.14	
Private	Ayurveda	 0	 0.00	
Traditional	healer	 0	 0.00	
Pharmacy	 1	 1.14	
Home	remedies	 0	 0.00	
Not	seeking	care	 7	 7.95	
Missing	 0	 0.00	
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Table	5:	Care-seeking	related	perceptions	of	individuals	surveyed	
	

Perceptions	of	care	
(0=low	1=high)	 N=88	 Percentage	

%	

Satisfaction	 		 		
0	 3	 3.41	
1	 73	 82.95	
Missing	 12	 13.64	
Outcome	 		 		
0	(fluctuates/no	
change)	 52	 59.09	

1	(improved)	 27	 30.68	
Missing	 9	 10.23	
Belief	 		 		
0	 6	 6.82	
1	 58	 65.91	
Missing	 24	 27.27	
Knowledge	 		 		
0	 3	 3.41	
1	 71	 80.68	
Missing	 14	 15.91	
Convenience	 		 		
0	 21	 23.86	
1	 57	 64.77	
Missing	 10	 11.36	
Cost	 		 		
0	 44	 50.00	
1	 27	 30.68	
Missing	 17	 19.32	
	
	
3.2	Choice	of	current	provider			
	
Table	6	shows	the	results	of	relationships	of	patient	characteristics	to	the	choice	of	

provider.	In	Thanjavur,	socioeconomic	status	and	disease	severity	have	significant	

effect	on	the	choice	of	current	providers:	having	high	socioeconomic	status	

(OR=8.40,	95%	CI:	1.52,	46.26)	or	medium	socioeconomic	status	(OR=3.40,	95%	CI:	
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1.00,	11.63)	versus	low	socioeconomic	group	are	associated	with	visiting	private	

provider;	having	two	or	more	comorbidities	or	complications	(OR=0.33,	95%	CI:	

0.11,	0.96)	is	associated	with	visiting	public	provider.		

	

Table	6:	Multivariable	analyses	of	patient’s	characteristics	on	provider	choice	

	

	

3.3	Patients’	care-seeking	behavior	through	perceptions	

First,	Fisher’s	exact	test	was	utilized	due	to	small	sample	categories.	The	test	result	

showed	no	significant	association	between	perceptions	in	satisfaction	(Pr=1.000),	

Odds	Ratio P-value
Patients	Characteristics
Age
Age	<50 1.00 	-- 	-- 	--
Age	50-59 0.76 0.711 0.18 3.28
Age	>=60 0.83 0.802 0.19 3.65
Sex
Male 1.00 	-- 	-- 	--
Female 1.58 0.446 0.49 5.15
Education	
Below	secondary 1.00 	-- 	-- 	--
Includes	or	above	secondary 1.56 0.437 0.508 4.80
SES	category
Low	SES 1.00 	-- 	-- 	--
Medium	SES 3.40 0.051 1.00 11.63
High	SES 8.40 0.015 1.52 46.26
Disease	Severity
Less	than	2	complications	or	
comorbidities 1.00 	-- 	-- 	--

2	or	more	complications	or	
comorbidities 0.33 0.043 0.11 0.96

Choice	of	private	provider	(prvt=1)
95%	CI
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management	of	blood	sugar	(Pr=0.231),	and	trust	in	physicians	(Pr=0.249)	with	

patient	current	provider	choice.	

	

Then,	multivariable	regression	models	for	the	rest	of	the	patient	perceptions	and	

direct	cost	are	generated	as	follow	according	to	the	equations	in	method	section.		

	

Table	7	shows	that	none	of	the	variables	studies	significantly	influenced	patients’	

perceived	management	of	blood-sugar.	However,	one	trend	to	notice	is	that	

perceived	management	of	blood-sugar	is	relatively	more	positive	in	public	provider.	

Going	to	private	provider	may	be	associated	with	worse	perceived	management	of	

blood-sugar.		

	

Table	7:	Multivariable	analyses	of	factors	and	provider	choice	on	patient's	
perception	of	management	of	blood-sugar	
	
		 Perceived	management	of	blood-sugar	
		 OR	 p	 95%	CI	
Provider	Choice	 		 		 		 		
Public	 	1.00	 	--	 	--	 	--	
Private	 0.33	 0.129	 0.076	 1.39	
Patient	characteristics	 		 		 		 		
Age		 		 		 		 		
Age	<50	 1.00	 	--	 	--	 	--	
Age	50-59	 0.62	 0.617	 0.10	 4.01	
Age	>=60	 1.47	 0.685	 0.23	 9.58	
Sex	
Male	 	1.00	 	--	 	--	 	--	
Female	 0.77	 0.739	 0.17	 3.58	
Education	(binary)	
Below	secondary	 	1.00	 	--	 	--	 	--	
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Includes	or	above	
secondary	 1.06	 0.933	 0.25	 4.53	

SES	category	
Low	SES	 	1.00	 	--	 	--	 	--	
Medium	SES	 0.91	 0.902	 0.21	 3.93	
High	SES	 2.35	 0.384	 0.34	 16.07	
Disease	severity	
Less	than	2	
complications	or	
comorbidities	

	1.00	 	--	 	--	 	--	

2	or	more	complications	
or	comorbidities	 1.61	 0.691	 0.15	 16.76	
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Table	8	indicates	that	being	female	is	significantly	associated	with	negative	

perceptions	in	distance	to	facility.		Other	characteristics	studies	do	not	influence	the	

patient	perceived	distance	to	facilities	significantly.		

	

Table	8:	Multivariable	analyses	of	factors	and	provider	choice	on	each	
patient's	perception	of	distance	to	facilities	
 

	 	

OR p
Provider	Choice
Public 	1.00 	-- 	-- 	--
Private 0.47 0.277 0.12 1.84
Patient	characteristics
Age	
Age	<50 1.00 	-- 	-- 	--
Age	50-59 0.23 0.238 0.02 2.63
Age	>=60 0.15 0.125 0.01 1.69
Sex
Male 	1.00 	-- 	-- 	--
Female 0.15 0.011 0.04 0.65
Education	(binary)
Below	secondary 	1.00 	-- 	-- 	--
Includes	or	above	secondary 1.43 0.611 0.36 5.71
SES	category 	
Low	SES 	1.00 	-- 	-- 	--
Medium	SES 0.78 0.810 0.22 5.00
High	SES 0.86 0.878 0.10 5.83
Disease	severity
Less	than	2	complications	or	
comorbidities 	1.00 	-- 	-- 	--

2	or	more	complications	or	
comorbidities 0.65 0.541 0.17 2.57

95%	CI
Perceived	distance
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Table	9	shows	that	people	who	visit	private	allopathic	providers	are	more	likely	to	

perceive	diabetes-related	costs	as	higher	than	people	who	visit	public	provider	

(OR=12.70;	95%CI:	3.00;	53.72).	One	important	trend	to	note	is	that	low	SES	group	

perceives	the	cost	higher	in	diabetes-related	services	than	medium	and	high	SES	

groups.	

	

Table	9:	Multivariable	analyses	of	factors	and	provider	choice	on	each	
patient's	perception	of	cost	
 

	

	

OR p
Provider	Choice
Public 	1.00 	-- 	-- 	--
Private 12.70 0.001 3.00 53.72
Patient	characteristics
Age	
Age	<50 	1.00 	-- 	-- 	--
Age	50-59 4.45 0.093 0.78 25.35
Age	>=60 2.60 0.293 0.44 15.38
Sex
Male 	1.00 	-- 	-- 	--
Female 0.70 0.614 0.17 2.82
Education	(binary)
Below	secondary 	1.00 	-- 	-- 	--
Includes	or	above	secondary 0.36 0.139 0.09 1.40
SES	category
Low	SES 	1.00 	-- 	-- 	--
Medium	SES 0.70 0.666 0.13 3.59
High	SES 0.62 0.634 0.09 4.46
Disease	severity
Less	than	2	complications	or	
comorbidities 	1.00 	-- 	-- 	--

2	or	more	complications	or	
comorbidities 0.83 0.780 0.22 3.10

Perceived	cost
95%	CI
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Table	10	presents	that	people	who	visit	private	allopathic	provider	has	higher	odds	

in	spending	more	in	diabetes-related	cost	(OR=22.26;	95%CI:	4.53,	109.48).	Also,	

socioeconomic	status	in	Thanjavur	has	significant	association	with	higher	direct	

cost	spent	on	diabetes-related	care:	people	with	medium	(OR=5.09;	95%CI:0.84;	

30.75)	and	high	socioeconomic	status	(OR=7.;	95%CI:	0.96;	58.17)	are	also	more	

likely	to	spend	more	in	diabetes	care;	however,	they	don’t	perceive	such	cost	as	

higher	than	people	in	low	socioeconomic	group44	as	indicated	above.	Note	that	the	

confidence	intervals	for	SES	groups	are	very	large	and	across	number	“1”,	so	the	

result	may	not	be	robust.		
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Table	10:	Multivariable	analyses	of	factors	and	provider	choice	on	each	
patient's	perception	of	direct	cost		
	

	

	

In	reading	these	results,	one	should	be	aware	that	the	statistical	power	for	many	of	

these	tests	is	fairly	limited	because	of	the	small	sample	size.		

	

3.4	Patient	care-seeking	behavior:	qualitative	analysis	

Two	text-based	questions	are	asked	to	capture	perceptions	that	were	omitted	from	

the	conceptual	framework.		When	asked	why	the	selected	option	is	your	most	

OR p
Provider	Choice
Public 	1.00 	-- 	-- 	--

Private 22.26 0.000 4.53 109.48
Patient	characteristics
Age	
Age	<50 	1.00 	-- 	-- 	--

Age	50-59 2.84 0.263 0.46 17.72

Age	>=60 1.71 0.548 0.30 9.93

Sex
Male 	1.00 	-- 	-- 	--

Female 2.05 0.361 0.44 9.62

Education	(binary)
Education	below	secondary 	1.00 	-- 	-- 	--

Education	includes	or	above	secondary1.12 0.883 0.25 4.96

SES	category
Low	SES 	1.00 	-- 	-- 	--

Medium	SES 5.09 0.076 0.84 30.75

High	SES 7.44 0.056 0.95 58.17

Disease	severity
Less	than	2	complications	or	
comorbidities 	1.00 	-- 	-- 	--

2	or	more	complications	or	
comorbidities 1.18 0.821 0.28 5.01

Actual	cost
95%	CI
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preferred	care	option,	answers	are	grouped	by	socioeconomic	status	shown	below.	

Low	socioeconomic	group	is	more	likely	to	mention	financial-related	reasons;	

medium	and	high	socioeconomic	group	are	more	likely	to	mention	friendliness	of	

physician,	being	concerned	by	physicians,	trust,	and	good	name.	Those	words	can	be	

further	grouped	into	two	themes:	physician	behaviors	and	reputation.	

	

Table	11	shows	low	socioeconomic	people’s	(10	out	of	25)	quotes	on	financial	

reasons	such	as	“free”,	“cheap”,	and	“financial	problem”	by	provider	preference.	

Table	12	shows	the	quotes	from	people	in	medium	and	high	socioeconomic	groups.	

Their	words	are	more	related	to	physician	behavior	(11	out	62)	and	

reputation/good	name	(17	out	of	62)	including	trigger	words	“trust”,	“long-term,”	

“only	goes	to”,	or	“cures	all”,	etc.	Eleven	out	of	28	quotes	are	presented	in	this	

section.	
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Table 11: Quotes	from	low	socioeconomic	group	on	rationale	of	preferred	
choice	(N=10)	

 

	

	

	 	

Why is the selected option your most preferred care option? Please Explain 
Preferred	option	is	public	provider
medicines	are	effective	and	free
cheap
private	hospitals	are	better,but	no	money	to	consult	them
cheap	and	effective,looking	after	nicely
affordable 	as	well	feeling	happy	with	the	medication

Preferred	option	is	private	provider
i	like	pvt	clinic,but	costly
powerless	medicine	still	it	is	good	for	my	health,on	my	official	work	,I	check	at	GH	.more	
comfortable	going	there.cheap	and	best	too.
because	of	financial	problem,i	couldn't	go	pvt	clinic
	i	prefer	both	pvt	hospital	and	GH	and	i	go	as	per	my	money	at	hand.all	are	same
cheap,nice	concern	shown,good	advises	are	given	love.asking	me	to	go	for	walk	daily
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Table	12:	Quotes	from	medium	and	high	socioeconomic	groups	on	rationale	of	
preferred	choice	(Sample=11)	
 

	

	

4.	Discussion	

4.1	Market	attributes	

In	the	analysis	of	the	sample	data,	I	found	that	among	six	providers	available	to	the	

sample	population	in	Andipatti	catchment,	Thanjavur,	two	types	of	providers	are	

majorly	utilized:	government	hospitals/health	centers	and	private	allopathic	

practitioners.	Other	four	provider	types	including	private	Ayurveda,	traditional	

healer,	medical	shops,	and	home	remedies	are	not	used	at	all	except	for	one	person	

using	home	remedies	in	this	study	sample.	Around	half	of	the	patients	went	to	

private	providers	and	more	than	40%	of	patients	went	to	public	providers.	Studies	

have	divergent	results	on	where	people	seek	care	in	India.	One	study	found	that	

Why is the selected option your most preferred care option? Please Explain 
Preferred	option	is	public	provider
friendly	,daily	we	talk	to	each	other

Preferred	option	is	private	provider
good	care	and	speedy	recovery
nice	care	given
family	doctor,	he	is	known	like	friends	
very	nice	concern	care	given;	whereas,	no	big	care	shown	at	government	hospital…always	
giving	the	same	tablets	and	referring	to	the	old	record
for	a	long	time	i	visit	private	doctor,	so	i	am	continuing	the	same
private	hospitals	will	look	after	me	niccely ,	although	costs	high
trustable	tratment	and	mgt	of	sugar	comes	in	ctrl
private	physician	actually	cures	me	the	best,	particularly	this	physician	I	consulted	12	
years…I	dont	have	like	any	other	person	other	than	him	for	treament
government	hospital	kills	us,	private	clinic	are	trustable.
private	physician	cures	all	my	disease,	he	knows	my	body	well,	never	been	to	government	
hospital
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people	tend	to	go	to	pharmacies	for	treatment	in	resource-lowing	setting	in	India	

due	to	easy	access	location	(Sabde	et	al.,	2011).	Another	study	shows	that	people	are	

more	likely	to	visit	formal	care	providers	such	as	health	professionals	and	hospitals	

for	chronic	diseases	including	diabetes	(Chenge,	2013).	It	is	surprising	to	see	that	

none	of	the	respondents	chose	pharmacies	as	their	most	frequent	diabetes	care	

option.	Our	study	result	does	align	with	the	first	study	in	that	the	two	professional	

providers	are	the	most	utilized.	Further	research	on	what	types	of	services	are	

demanded	from	those	informal	or	less	qualified	providers	can	further	help	to	

understand	market	needs	and	provider	landscape.	

		

There	is	also	geographic	variance	in	rural	people’s	provider	preferences	across	

India.	One	study	in	Southern	India	shows	that	slightly	more	than	half	of	patients	

visit	public	healthcare	facilities	due	to	inexpensive	service	and	one-third	of	the	

participants	visit	private	health	facilities	(Chauhan	et	al.,	2015).	Another	study	by	

World	Bank	shows	that	in	Northern	rural	India,	most	patients	seek	care	in	the	

private	sector	and	public	providers	accounted	for	only	8	out	of	every	100	visits	to	a	

health	care	provider	(Das,	2012).	This	difference	can	potentially	be	explained	due	to	

large	north	and	south	divergence	in	India.	In	the	south,	public	health	capacities	and	

services	are	notably	better	than	in	northern	India	(Paul	&	Sridhar,	2013).	This	may	

explain	why	we	see	a	more	balanced	choice	between	public	(40%)	and	private	

(51%)	providers	in	our	study	sample;	however,	the	result	may	not	be	generalized	

across	the	country.	
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People	have	positive	perceptions	in	most	of	the	tested	care-seeking	experiences.	

However,	nearly	one	quarter	of	patients	do	not	like	the	current	distance	to	facilities,	

more	than	one-third	consider	their	current	cost	of	diabetes	care	as	high,	and	two	

thirds	feel	their	blood-sugar	has	not	improved	or	fluctuates.	The	women	group	was	

found	more	likely	to	perceive	distance	to	care	negatively.	This	could	be	due	to	

various	reasons.	Women	have	routine	busy	housework	and	many	of	them	also	

prefer	to	go	out	with	accompanies.	Those	factors	could	make	them	view	going	to	

clinics	as	a	hassle;	thus,	affecting	the	convenience	rating	of	their	care	seeking	

experience.	Complete	explanations	can	be	obtained	from	future	studies	that	look	

into	women’s	experience	in	terms	of	distance	to	facility.	Innovations	to	increase	

convenience	for	women	can	further	help	meeting	this	need.	

	

Although	two	thirds	of	the	patients	feel	their	blood-sugar	was	not	properly	

managed,	none	of	the	factors	tested	in	the	study	significantly	influenced	people’s	

perceived	management	of	blood-sugar.	Those	areas	could	be	opportunities	for	

innovative	models	to	grow	and	improve.	Studies	that	look	into	the	reasons	that	

those	patients	thought	their	blood-sugar	fluctuates	can	help	providers	better	assist	

patients	to	manage	their	care.	Knowing	whether	patients’	actual	health	outcome	has	

improved	or	not	can	also	help	to	determine	if	strategies	should	focus	on	increasing	

patient	awareness	or	improving	diabetes	treatment.		

	

Females	seem	to	be	underrepresented	in	this	study.	It	is	possible	that	many	rural	

women	have	busy	housework	routines	including	taking	care	of	children	and	having	
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a	higher	level	of	illiteracy;	thus,	women	may	prefer	certain	providers	that	are	easier	

to	access	or	talk	to.	In	my	study,	gender	is	not	associated	with	provider	choice.	This	

aligns	with	a	study	conducted	in	the	neighbor	city,	Pondicherry,	southern	India:	no	

gender	differences	in	seeking	private	or	government	health	care	(Sudharsanam,	

2007).	However,	in	other	studies,	gender	difference	was	associated	with	provider	

choice:	men	have	greater	probability	to	have	access	to	professional	allopathic	care	

than	women	in	Bangladesh	(Ahmed,	2005)	and	females	preferred	visiting	private	

health	facilities	due	to	non-availability	of	female	health	care	providers	in	public	

health	facilities	in	the	coastal	area	of	South	India	(Chauhan	et	at.,	2015).	It	is	

possible	that	female	providers	are	preferred	for	certain	illnesses,	but	diabetes	may	

have	little	requirement	on	gender-specific	providers.	Therefore,	the	study’s	result	

that	genders	do	not	associate	with	a	particular	choice	of	provider	is	reasonable.		

	

4.2	Patients’	perceptions	in	care-seeking	experience	and	cost	issues	

To	further	understand	patient	care	seeking	behavior,	this	study	screened	for	six	

common	patient	perceptions	that	may	affect	people’s	health-seeking	behaviors.	

From	the	analyses,	I	found	cost	is	the	only	experience	that	patients	perceived	

differently	while	choosing	private	or	public	providers.	Other	experiences	have	no	

significant	difference	between	the	two	providers	including	satisfaction	of	care,	trust	

in	physician’s	ability,	perceived	management	of	blood-sugar,	perceived	distance	to	

facilities,	and	understanding	the	importance	of	checking	blood-sugar	regularly.		
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The	study	also	found	that	characteristics	including	socioeconomic	status	(and	

disease	severity)	significantly	correlated	with	people’s	current	choice	of	provider	

and	people’s	direct	spending	on	diabetes-related	cost.	Having	high	or	medium	

socioeconomic	status	were	significantly	associated	with	visiting	private	providers.	

People	in	low	socioeconomic	groups	are	more	likely	to	attend	government	

hospitals/health	centers,	which	is	associated	with	significantly	lower	direct	

expenditure.	The	effects	of	socioeconomic	status	on	health-seeking	behavior	are	

well	documented	in	developing	countries.	In	Bangladesh,	high	socioeconomic	status	

households	have	a	greater	propensity	to	seek	treatment	from	private	allopathic	

providers	than	poor	households	(Ahmed,	2005).	In	rural	Bangladesh,	socioeconomic	

status	overrides	age	and	gender	in	determining	health-seeking	behavior	(Ahmed	et	

al.,	2005).	In	Burkina-Faso,	Develay	et	al.	found	that	socioeconomic	status	strongly	

affected	people’s	health	care	choice.	In	Zimbabwe,	people	of	low	socioeconomic	

status	almost	exclusively	utilize	government	or	church-based	health	services	

(Kevany	et	al.,	2012).	In	India,	studies	found	that	people	who	used	public	health	

facilities	were	in	lower	wealth	quintiles	and	people	from	higher	socioeconomic	

groups	were	more	likely	to	visit	private	practitioners	(Malhotra	and	Do,	2013;	

Kanungo	et	al.,	2015).	The	data	in	Thanjavur	agrees	with	the	literature	that	low	SES	

group	is	visiting	public	providers	due	to	lower	direct	cost.	This	statement	can	

further	be	supported	by	the	qualitative	discussion	of	this	study	in	the	next	chapter.	

Among	25	low	socioeconomic	people,	40%	mentioned	financial	reasons	when	they	

choose	care	versus	21.28%	people	in	medium	SES	and	only	6.7%	people	in	high	

socioeconomic	group.	
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On	the	other	hand,	the	medium	and	high	socioeconomic	groups	are	more	likely	to	

attend	private	allopathic	providers.	Although	they	are	paying	significantly	higher	

direct	cost	on	diabetes	care	than	the	low	SES	group,	they	do	not	perceive	this	direct	

expenditure	as	high.	In	fact,	the	trend	shows	that	the	low	SES	group	tends	to	view	

cost	as	higher	although	they	spent	significantly	lower	amounts	on	diabetes	care	

compared	to	the	higher	SES	group.	There	are	many	possible	implications	on	this	

point.	The	higher	SES	group	may	pay	more	due	to	price	discrimination	in	which	

providers	charge	richer	people	a	higher	price,	which	can	be	helpful	to	ensure	equity	

and	affordability	in	health	care.	However,	this	assumption	seems	unlikely	according	

to	Roy	and	Howard’s	study	in	2007,	which	showed	that	public	spending	in	health	

care	is	regressive	in	India	and	reflects	a	non-poor	bias.	Another	explanation	could	

be	that	richer	people	seek	providers	with	higher	cost,	which	serves	as	a	proxy	for	

quality	of	the	service.	Our	study	design	did	not	capture	factors	that	influence	

medium	and	high	SES’s	care	seeking	behavior.	It	could	be	interesting	to	have	studies	

examine	qualities	and	effectiveness	of	care	for	providers	and	examine	if	higher	cost	

implies	better	quality	or	effectiveness	of	care.	The	qualitative	analyses	in	the	next	

section	will	draw	some	potential	themes	that	drive	the	medium	and	high	SES	

group’s	care-seeking	behavior.		

		

In	summary,	the	higher	socioeconomic	groups	self-report	spending	significantly	

more	money	on	diabetes-related	care	adjusting	for	diseases	severity;	nevertheless,	

those	people	do	not	necessarily	have	higher	satisfaction	of	care	nor	remarkable	
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positive	perceptions	on	other	factors	including	distance,	management	of	blood-

sugar,	and	trust	of	physicians.		Those	people	are	more	likely	to	be	male	and	have	

higher	education.	The	drive	for	this	behavior	is	still	open	to	interpretation,	while	the	

next	qualitative	section	provides	themes	to	explore	further.	The	low	socioeconomic	

group	is	more	sensitive	to	cost	(has	the	largest	odds	ratio	compared	to	the	other	

two	groups)	and	they	are	more	likely	to	choose	public	services	due	predominantly	

to	cost	reasons.		

	

4.3	Care-seeking	behavior	(qualitative)	

This	section	discusses	the	qualitative	result	in	further	detail.	Two	follow-up	text	

questions	aiming	to	understand	patients’	rationale	in	choosing	preferred	providers	

could	further	explain	the	health-seeking	behavior	from	the	observed	result.	From	

the	qualitative	analysis	of	these	two	questions,	variables	such	as	physician	behavior	

and	reputation	that	were	not	available	in	the	conceptual	framework	emerged	as	

themes	that	distinguish	perception	of	public	providers	and	private	providers.	When	

asking	people	in	the	low	socioeconomic	group	their	preferred	care	provider	and	the	

rationale	of	choosing	this	provider	more	than	half	of	them	mentioned	financial-

related	reasons.	This	could	be	because	the	low	SES	group	has	low	financial	

resources	and	support	and	are	more	affected	by	cost	when	choosing	care.	When	

asking	people	in	the	medium	and	high	socioeconomic	groups	the	same	questions,	

answers	can	be	grouped	into	different	themes	such	as	physician’s	friendliness,	

feeling	of	being	concerned,	trust,	and	good	name	(long-term).	Friendliness	and	

feeling	of	being	concerned	can	further	be	grouped	as	physician	behaviors;	trust	and	
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good	name	can	be	categorized	as	reputation.	17.74%	of	the	two	groups	mentioned	

physician’s	behavior	and	27.42%	of	them	mentioned	reputation.	53.33%	of	the	high	

socioeconomic	group	mentioned	content	including	“only	private,	cures	all,	and	

trust”	in	their	answers	or	degraded	public	care	versus	19.15%	of	medium	

socioeconomic	group	and	12%	of	low	socioeconomic	group.		

		

Quite	a	few	studies	emphasized	the	physician	behavior	in	affecting	patients’	seeking	

behaviors	in	India.	Rao	et	al.’s	study	found	that	interpersonal	skills	of	the	medical	

personnel	have	a	large	impact	on	perceived	quality	of	care.	Another	study	of	

healthcare	seeking	in	different	countries	found	that	patients’	perceived	

communication	with	physicians	was	related	with	patients’	decisions	to	seek	health	

care	(Loenen	et	al.,	2015).	Furthermore,	Aman	and	Abbas’s	study	of	patients’	

perceptions	about	the	service	quality	in	public	provider	found	that	there	was	a	lack	

of	empathy	in	public	providers,	indicating	there	is	a	lack	of	connection	and	personal	

feeling	about	the	staff.	This	literature	supports	the	qualitative	theme	that	

characteristics	of	the	physician’s	behavior,	such	as	attitude	(friendliness	and	

showing	concerns),	affect	patients’	care	seeking	behavior.	

		

Furthermore,	16%	of	low	socioeconomic	participants	mentioned	they	would	have	

otherwise	chosen	private	care	if	they	could	afford	it	versus	2.13%	from	the	medium	

socioeconomic	group	and	1	person	from	the	high	socioeconomic	group.	Only	1	

person	in	the	entire	population	would	like	to	switch	from	a	private	provider	to	a	

public	provider	due	to	economic	reasons.	It	seems	that	many	people	prefer	private	
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providers	if	they	are	able	to	switch	providers.	Knowing	whether	private	providers	

hold	a	particular	reputation	in	the	region	or	actually	provide	better	care	will	help	to	

explain	people’s	care	seeking	behavior.		

	

5.	Limitations	

5.1	Small	sample	size	

The	number	of	units	of	analysis	is	small	(88),	so	it	was	difficult	to	find	significant	

relationships	from	the	data.	A	few	results	were	shown	to	be	significant	with	p<0.05,	

however,	the	small	sample	may	limit	the	precision	of	those	associations.	Statistical	

tests	normally	require	a	large	sample	size	with	representative	distribution	of	

population	in	order	to	ensure	generalizability	and	to	be	considered	representative	

to	the	larger	population.	

		

5.2	Sampling	bias	

This	study	used	convenience	sampling	(instead	of	random	household	sampling)	

which	could	lead	to	sampling	bias.	The	women	group	is	underrepresented	in	this	

study	sample,	which	could	possibly	be	due	to	high	illiteracy	of	women	in	rural	areas.	

However,	there	is	no	remarkable	difference	between	gender	groups	in	this	study;	

thus,	the	sample	may	still	be	treated	as	a	reasonable	approximation	of	random	

sampling.	
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5.3	Non-response	or	no-answer	bias	

The	reliability	of	this	study	may	be	affected	by	the	low	response	rate	(58.5%)	and	

missing	values	with	no	information	of	the	people	who	indicated	no	diabetes	and	low	

representation	of	females	in	the	study	sample.	People	who	indicated	“have	not	been	

diagnosed	with	diabetes”	could	be	due	to	low	diabetes	awareness	in	rural	India	or	

inaccuracy	of	SV’s	diabetes	screening	method.	The	former	reason	can	make	the	data	

unreliable	because	the	result	may	be	different	including	people	with	extremely	low	

awareness	and	low	knowledge	about	diabetes.	

	

People	who	skipped	answers	or	chose	“don’t	know”	as	their	answer	are	treated	as	

missing	values	in	this	study.	If	those	missing	values	have	patterns	or	relate	to	other	

variables,	they	can	introduce	bias	to	the	study.	For	example,	if	older	male	failed	to	

answer	question	regarding	their	perceptions	in	distance	because	they	rarely	go	

outside	of	their	houses,	this	type	of	missing	value	might	introduce	bias	to	the	

analysis	because	the	missing	was	not	at	random.		

		

5.4	Self-report	

The	study	survey	is	self-reported,	which	has	a	few	limitations.	The	data	can	hardly	

be	verified	because	people’s	answers	are	taken	based	on	individual	interpretations.	

People	may	have	selective	memory	of	certain	events	that	happened	or	not	

remembering	what	happened	at	some	point	in	the	past;	or	recalling	that	an	event	

happened	at	a	certain	time	rather	than	when	it	actually	occurred.		For	example,	the	

recall	period	of	cost	on	diabetes	care	is	the	past	12	months.	People	are	likely	to	
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forget	certain	costs	that	were	incurred	or	add	other	unrelated	costs	into	diabetes	

costs.	The	longer	the	recall	period	the	more	likely	the	study	will	introduce	

inaccuracy	in	the	answers.	Studies	have	found	that	people	recall	they	spend	much	

lower	than	the	actual	direct	spending	if	the	recall	period	is	12	months	than	if	the	

recall	period	was	one	month	(Lu	et	al.,	2009).	This	could	possibly	contribute	to	the	

result	that	self-reported	direct	cost	on	diabetes	was	extremely	lower	than	expected.	

The	actual	direct	cost	can	be	higher	if	measuring	hospital	records	and	transactions.	

		

5.5	Likert	measurement	scales	and	re-grouping	

For	care-seeking	experience,	the	study	used	a	1-item	scale	to	test	perceptions,	which	

will	result	in	less	accuracy	in	the	result.	For	example	the	study	asked	people	to	rate	

their	overall	satisfaction	of	the	care	received.	One	patient	may	be	satisfied	in	a	

certain	aspect	of	the	care,	like	low	cost,	but	unsatisfied	with	other	aspects	such	as	

ambience	or	physician’s	attitude.	An	answer	of	either	satisfied	or	unsatisfied	cannot	

tell	us	accurate	and	detailed	information	about	the	provider.	Thus,	this	may	limit	the	

accuracy	and	the	depth	of	implication	we	can	draw	from	this	study.	

	

This	study	chose	an	even	number	(4-point)	Likert	scale	instead	of	odd	numbered	

Likert	to	avoid	central	tendency	bias	–	which	is	when	respondents	tend	to	choose	

the	middle	point	(neutral)	to	avoid	being	extreme.	However,	there	are	certain	

limitations	with	4-point	Likert	scale.	Respondents	will	be	forced	to	choose	an	

answer	even	if	they	are	neutral	or	have	no	opinion	on	certain	care-seeking	

experience.	For	instances,	some	people	may	not	have	an	opinion	on	the	cost	of	
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diabetes	because	other	family	members	are	paying	for	them	or	they	don’t	remember	

exactly.	Those	people	may	also	choose	do	not	know	answer	which	further	limits	the	

size	and	power	of	this	study.	To	avoid	similarity	in	the	options	such	as	having	

“somewhat	high”	and	“somewhat	low”,	which	allow	people	to	stand	on	one	option	

without	completely	forsaking	the	other	one,	this	study	uses	“not	very	low”	and	

“somewhat	low”	to	distinguish	the	middle	similarity.	For	analyses	purpose,	the	

study	further	grouped	the	4-point	Likert	scale	into	2	groups.		For	example,	“very	

low”	and	“somewhat	low”	options	are	combined	into	one	group	-	“low”;	“not	very	

low”	and	“very	high”	are	grouped	as	the	“high”	group.	Although,	some	details	are	

lost	during	re-categorization,	those	two	groups	can	still	represent	two	distinct	

perceptions.	

		

Many	other	variables	such	as	direct	cost,	education,	and	disease	severity	are	also	

regrouped	to	increase	the	power	of	this	study.	Some	details	and	precision	could	be	

lost,	but	these	groupings	are	not	against	intuitions	or	important	assumptions.	

Because	some	categories	have	very	few	cases,	re-grouping	can	bring	critical	power	

for	the	study’s	small	sample	size.	

		

5.6	Cross-sectional	design	

The	nature	of	study	design	-	cross-sectional	-	limits	this	study	from	showing	

causations.	The	study	examines	relationships	at	a	single	point	in	time;	therefore,	it	

could	not	give	indication	of	the	sequence	of	events	such	as	whether	the	independent	

variable	comes	first	or	the	dependent	variable.	In	this	case,	this	study	cannot	show	
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whether	the	choice	of	current	provider	happened	after	the	onset	of	certain	

perceptions	or	whether	the	independent	characteristics	such	as	disease	severity	

causes	people	to	seek	certain	provider.	This	study	aims	to	provide	descriptive	

information	regarding	market	attributes	as	well	as	identify	areas	for	further	

research	(certain	characteristics	are	related	to	certain	perceptions	or	choices.	For	

example,	females	are	more	likely	to	view	distance	as	unreasonable).		

	

6.	Conclusion	

Current	provider	choice	for	diabetes	in	Thanjavur	district’s	health	care	system	is	

much	simpler	than	expected.	Governmental	hospitals/public	centers	and	private	

allopathic	centers	are	two	major	providers	that	serve	rural	diabetic	patients	in	

Thanjavur.	Other	options	such	as	pharmacists,	home	remedies,	traditional	healers,	

and	Ayurveda	practitioners	are	rarely	utilized.	This	study	also	points	the	

importance	to	know	that	there	are	nearly	one	quarter	of	patients	who	do	not	like	

the	current	distance	to	facilities,	two	thirds	feel	their	blood-sugar	has	not	improved	

or	fluctuates,	and	more	than	one	thirds	think	their	current	care	cost	is	high.	Those	

are	areas	of	needs	from	the	patients	in	the	health	care	market,	which	can	be	further	

developed	into	market	niche	for	certain	innovative	models	to	satisfy.	Those	needs	

and	gaps	need	to	be	fulfilled	by	either	improving	the	current	system	or	utilizing	

innovative	models.	

	

Although	most	of	the	patients’	perceived	care-related	experience	had	no	

relationship	with	provider	choice	and	other	characteristics	through	logistic	
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regression,	it	is	important	to	note	two	trends.	Women	are	more	likely	to	perceive	

distance	to	providers	as	unreasonable	and	low	socioeconomic	group	perceive	the	

cost	of	diabetes	care	higher	compared	to	medium	and	high	socioeconomic	group,	

though	the	self-reported	direct	cost	was	lower	for	low	socioeconomic	group.	This	

could	mean	that	while	people	with	low	SES	are	spending	less,	they	could	still	

perceive	higher	burden.	Qualitative	analyses	further	supported	the	“cost”	

motivation	for	the	poor.	For	innovations	that	need	to	reach	patients	from	low	

socioeconomic	group,	cost	needs	to	be	lower	because	it	is	a	factor	that	motivates	

this	group’s	choice	of	provider	rather	than	other	common	care	experiences.	For	the	

medium	and	high	socioeconomic	groups,	lower	cost	may	not	be	the	major	driver.	

There	is	a	lot	of	room	to	rationalize	their	care-seeking	behaviors.	Factors	emerged	

from	the	qualitative	part	of	this	study	such	as	physician	behavior	and	reputation	

suggest	further	studies	to	focus	on	exploring	these	factors.	 	
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Appendix	I—Verbal	Informed	Consent	for	Individual	Participant	
Surveys	
 

Informed Consent 
 
Hello, may I speak to __(insert participant’s name)__?  
 
[If yes, continue reading the consent] 
 
[If no] May I call back at another time?   
[Yes] __(Insert the time)__ [No] Have a nice day [hang up] 
 
My name is ______________ and I am calling on behalf of SughaVazhvu Healthcare and 
Duke University. The purpose of this call is to understand factors that affect decisions of 
people with diabetes in choosing healthcare here in Thanjavur.  
 
If you are willing, we will be asking you questions about your background including 
personal questions about your socioeconomic status and health status. This telephone 
interview will last less than 30 minutes.  
 
If some questions seem too personal, there is no obligation to answer them. In fact, it is 
your choice whether to participate or not. You can skip any questions or stop 
participating at any time that you wish, and we will collect only what you have answered. 
Your responses are anonymous and will be kept confidential- no one will be able to trace 
your responses to you. This research project is completely separate from your medical 
care and the medical care of your family.  
 
Participating this survey is not compensated, but the information you share with us would 
help us to understand this population and people’s needs better. If you have any questions 
regarding the research or participants’ rights, please ask me now. If you have questions at 
a later time, you may contact SughaVazhvu at this number: +91 4362 231373 between 
10:30am and 5:30pm, Monday through Friday. 
 
Would you like to voluntarily participate? 
 
Yes  à Go to Q1 
 
No à Thank the patient for his/her time and hang up 
 
 
 
End of the survey close 
Thank you very much for your participation and congratulations on finishing the survey 
questions. If you have any questions or would like to know more about this study, you 
may contact Aparna Manoharan at this number: +91 4362 231373 between 10:30am and 
5:30pm, Monday through Friday. 

1 

0 
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Appendix	II—Care	Seeking	Behavior	Survey	Instrument	

 
Care-seeking Behavior Survey 

 
Instruction:  

• All questions are single choice except with special instruction 
• Notes highlighted in the box need to be read to the participants during the survey  
• Notes italicized in [bracket] are instructions for the conductor and do not need to 

be read 
 
 
SURVEY ADMINISTRATOR INFORMATION 
Random ID#: 
Date (DD/MM/YY): 
 
INFORMED CONSENT 
 
Hello, may I speak to __(insert participant’s name)__?  
 
[If yes, continue reading the consent] 
 
[If no] May I call back at another time?   
[Yes] __(Insert the time and call back at the given time)__ [No] Have a nice day [hang 
up] 
 
My name is ______________ and I am calling on behalf of SughaVazhvu Healthcare and 
Duke University. The purpose of this call is to understand factors that affect decisions of 
people with diabetes in choosing healthcare here in Thanjavur.  
 
If you are willing, we will be asking you questions about your background including 
personal questions about your socioeconomic status and health status. This telephone 
interview will last less than 30 minutes.  
 
If some questions seem too personal, there is no obligation to answer them. In fact, it is 
your choice whether to participate or not. You can skip any questions or stop 
participating at any time that you wish, and we will collect only what you have answered. 
Your responses are anonymous and will be kept confidential- no one will be able to trace 
your responses to you. This research project is completely separate from your medical 
care and the medical care of your family.  
 
Participating this survey is not compensated, but the information you share with us would 
help us to understand this population and people’s needs better. If you have any questions 
regarding the research or participants’ rights, please ask me now. If you have questions at 
a later time, you may contact SughaVazhvu at this number: +91 4362 231373 between 
10:30am and 5:30pm, Monday through Friday. 
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Would you like to voluntarily participate? 
 
Yes  à Go to Q1 
 
No à Thank the patient for his/her time and hang up 
 
 
RESPONDENT VERIFICATION (Q1) 
 
1. Have you been diagnosed with diabetes? 

a. Yes b. No 
[Go to question 2] Thank you for your time 

and have a nice day. [Hang 
up] 

 
 
SECTION I. DEMOGRAPHIC INFORMATION (Q2-Q6) 
 
[Although the next 5 questions are multiple-choice, they should be conducted as if they 
are free-response. That is, you should pose each question as written, listen for the 
answer, and circle the corresponding response option. If the answer does not match the 
given response options, ask the question again and list the possible choices from which 
the respondent can then choose] 
 
2. What is your age? 

a. ___ years 
3. What is your sex? 

a. Male b. Female 
4. What is your relationship to the head of the household? (Head of the household: the 

person who makes decision on behalf of the household and manages the affairs of the 
household regardless of the age or sex) 

a. Self 
b. Spouse  
c. Child/spouse of child  
d. Sibling  
e. Parent/parent in-laws  
f. Grandchild  

5. What is the highest level of education that you have completed? 
a. No formal schooling 
b. Primary school (1-5) 
c. Secondary school (6-10) 
d. High school (or equivalent) completed  
e. College/Pre-University/University completed 
f. Post graduate degree completed 

6. What is your occupation? 

1 

0 



 

 66 

a. Daily wage earner on other people’s land  
b. Cultivation on own land 
c. Self-employed non-farm work   
d. Government worker 
e. Non-government worker 
f. Student 
g. Homemaker    
h. Retired 
i. Unemployed (able to work)    
j. Unemployed (unable to work) 

 
SECTION II. DISEASE STATUS (Q7-Q13) 
7. Do you have hypertension? 

a. Yes b. No 
8. Do you have foot ulcer or nail infections? 

a. Yes b. No 
9. Have you felt numbness or pain in your muscles, bones, or joints related to your 

diabetes? 
a. Yes b. No 

10. Do you have any heart problems related to your diabetes such as coronary artery 
disease?  

a. Yes b. No 
11. Do you have any kidney problems related to your diabetes? 

a. Yes b. No 
12. Do you have any eye problems related to your diabetes? 

a. Yes b. No 
13. How often do you visit a doctor of any sort for diabetes treatment?  

a. Never  
b. Once a week  
c. Once a month 
d. Once in three months  
e. Once in six months  
f. Once in a year 

 
 
SECTION III – CARE SEEKING BEHAVIOR, DECISION MAKING & COST 
(Q14-Q19) 
 
The next set of questions will ask about the care options that you have chosen to 
treat your diabetes. Please try to recall what care options you have used after you 
were screened for diabetes:  
 

14. Which care option do you currently use for diabetes treatment? Please choose 
only one. If use more than one, please choose the most frequently used 
service in the past 12 months 

a. Government hospitals/ health centers (includes PHC, CHC, etc.) 
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b. Private allopathic practitioner (includes specialists, GP, nursing homes) 
c. Private Ayurveda, siddha, homeopathy practitioner/ licensed practitioner 
d. Traditional healer/ Rural Medical Practitioner (RMP)/ unlicensed 

practitioner 
e. Medical Shops (Pharmacist) 
f. Home remedies (Neighbor or friend’s advice) 
g. Have never seen any care providers [Please go to the end of the survey if 

choose g] 
15. From the options below, which one would you choose as your most preferred 

option for diabetes disease? Please choose only one 
a. Government hospitals/ health centers (includes primary healthcare center, 

community healthcare center, etc.) 
b. Private allopathic practitioner (includes specialists, general practitioner, 

nursing homes) 
c. Private Ayurveda, siddha, homeopathy practitioner/ licensed practitioner 
d. Traditional healer/ Rural Medical Practitioner (RMP)/ unlicensed 

practitioner 
e. Medical Shops (Pharmacist) 
f. Home remedies (Neighbor or friend’s advice) 
g. None of the above 

16. Why is the selected option your most preferred care option? Please Explain___ 
[notes insert here] 

17. [Ask this question if the answer of question 14 and 15 are different] You have 
indicated your current care option is different than your most preferred option, 
why? Please Explain___ [notes insert here] 

18. How much did your household pay for the overall costs associated with your 
diabetes treatment in the last 12 months? Please consider transportation fees, 
consultation fees, cost of medicine, lab exam fees, and hospitalization fees if any. 

a. Rs0-5000   
b. Rs5001- 15,000  
c. Rs15, 001- 25,000  
d. Rs25,001-35,000 
e. >Rs35, 000  

19. In the last 12 months, what is your most commonly used financing option for 
diabetes-associated expenditure? 

a. Savings from income 
b. Financial assistance (from loan, sale of asset, or friends and family) 
c. Government health insurance 
d. Private health insurance 
e. None of the above Please Indicate what is your financing option [notes 

insert here] 
 
SECTION IV- PERCEPTIONS OF CARE (Q20-Q25) 
 
The following questions are concerned with the current treatment of your diabetic 
condition. Treatment includes medication and lifestyle modification advice such as 



 

 68 

nutrition tips. These questions will ask about your experience with [insert answer 
from question 14], so please focus on the time since you have been enrolled with this 
care provider. 
 
Satisfaction 

20. How satisfied are you with your current treatment?  
a. I am not satisfied at all  
b. I not very satisfied  
c. I am somewhat satisfied  
d. I am very satisfied  
e. No response or do not know 

Outcome 
21. Since you started the current treatment, how do you feel about the management of 

your blood sugar? 
a. It has worsened 
b. No Change 
c. It has improved 
d. No response or do not know 

Cost 
22. Do you think the amount of money you have spent on diabetes care in the past 12 

months is high? 
a. No, it is very low 
b. No, it is not very high 
c. Yes, it is somewhat high 
d. Yes, it is very high 
e. No response or do not know 

Personal Belief    
23. How much do you believe that your care provider can help manage your 

condition(s)? 
a. They cannot help me at all 
b. I do not really believe they can help me 
c. I somewhat believe they can help me 
d. I believe they can help me 
e. No response or do not know 

Knowledge 
24. How important do you think it is to get your blood sugar level checked regularly? 

a. It is not at all important  
b. It is of little importance  
c. It is moderately important  
d. It is very important  
e. No response or do not know 

Convenience 
25. How would you rate the distance from your home to the care provider? 

a. The distance is very unreasonable  
b. The distance is unreasonable  
c. The distance is reasonable 
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d. The distance is very reasonable  
e. No response or do not know  

 
SECTION V. SOCIOECONOMIC STATUS ASSESSMENT OF HOUSEHOLD 
(Q26-Q34) 
[Total score range: 0-53] 
 

26. What is the type of house in which you live? 
a. Pucca [4] 
b. Semi-pucca [2] 
c. Kaccha houses [0] 

27. What is the main source of drinking water for members of your household? 
a. Piped water (tap inside residence) [2] 
b. Hand pump [2] 
c. Well [2] 
d. Public tap [1] 
e. River [0] 
f. Pond [0] 
g. Other [0] 

28. Is the cooking usually done in a separate room? 
a. Yes [2] 
b. No [0] 

29. What type of fuel does your household mainly use for cooking? 
a. Electricity [2] 
b. LPG/natural gas [2] 
c. Biogas [2] 
d. Coal [1] 
e. Kerosene [1] 
f. Cow dung [0] 
g. Wood [0] 
h. Hey [0] 
i. Others [0] 

30. What is the main source of lighting for members of your household? 
a. Electricity [2] 
b. Kerosene [1] 
c. Gas or Oil [1] 
d. Others [0] 

31. How much agricultural land do members of this household own? 
a. More than 6 acres [2] 
b. 1-5 acres [1] 
c. Less than 1 acre [0] 

32. Does any member of this household own any non-agricultural land? 
a. Yes [2] 
b. No [0] 

 
For the next two questions, I would like to read you a list of things and please 



 

 70 

indicate yes or no to each option 
33. Does your household own any of the following animals [multiple choice]: 

a. Oxen, Cows, or Buffalos [2]  
b. Goats, Sheep, Poultry, or Others [1] 

34. Does your household have [multiple-choice]: 
a. Tractor/ Car [4] 
b. Telephone [3] 
c. Refrigerator [3] 
d. Color TV [3] 
e. Motor cycle/ Scooter/Moped [3] 
f. Electric fan [2] 
g. Bicycle [2] 
h. Radio [2] 
i. Black and White TV [2] 
j. Atta chakki [2] 
k. Water pump [2] 
l. Thresher [2] 
m. Pressure cooker [1] 
n. Chair [1] 
o. Sofa [1] 
p. Other furniture items, electric, electronic or machinery items [1] 

 
 
End of the survey close 
 
Thank you very much for your participation and congratulations on finishing the 
survey questions. If you have any questions or would like to know more about this 
study, you may contact SughaVazhvuat this number: +91 43 62 231 373. 
 


