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Background & objectives: Morbidity is self reported at a higher rate among the rich than the poor. 
However, objective measures suggest the contrary. We examined the role of epidemiological transition in 
wealth related inequalities in self-reported morbidity (SRM). 
Methods: We analyzed data of two states, Bihar and Kerala, from 60th Round of National Sample Survey 
(NSS). Bivariate analysis was performed to study the associations between various socio-demographic 
variables and self-reported morbidity. A prediction model based on hierarchical logistic regression was 
developed to identify determinants of self-reported morbidity.
Results: In Bihar, acute morbidities (26 per 1000) were reported more often than chronic morbidities (19 
per 1000) while in Kerala the reverse was true (89 acute and 123 chronic morbidities per 1000 person). 
In both the states, the rate of SRM showed an increasing trend from the poorest to the richest quintiles. 
The rising gradient in the odds of SRM across increasing socio-economic strata was more pronounced in 
Bihar [OR (richest)=2.52; 1.85-3.42] as compared to Kerala [OR (richest) =1.66; 1.37-2.0]. Moreover, this 
gradient was more on account of chronic diseases [OR (richest) =2.7; 1.8-4.0] for Bihar; [OR (richest) 
=1.6; 1.26-2.0 for Kerala] than the acute diseases [OR (richest) =1.82; 1.1-2.9 for Bihar]; [OR (richest) 
=1.4; 1.1-1.8 for Kerala]. 
Interpretation & conclusions: The present analysis shows that the epidemiologic transition results in 
higher prevalence and reporting of chronic ailments by the rich than the poor. This phenomenon is 
more evident in the early stages of transition. In later stages of transition, positional objectivity plays an 
important role to explain wealth related inequalities in SRM. 
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 despite rapid gains on economic and health fronts 
worldwide, including India, there are widespread 
inequalities in both income growth and health status1-4. 
health status of a society is probably the best measure 
of its social well-being5, which brings us to the question 

of measurement of health status. There are various 
objective and subjective measures of health status which 
include measures of morbidity, mortality, disability and 
quality of life. The information on health status can be 
obtained from myriad sources namely self-reporting, 



care-givers, physician records, hospitalization records, 
death registers, etc. depending on the nature, course, 
severity and outcome of the illness. 

 Self-reported morbidity (SRM) is one of the 
common methods used in large nationwide surveys to 
assess the health status of a population6-8. Such self-
reported	morbidity	based	studies	find	the	rich	reporting	
more illnesses. however, the objective measures like  
life expectancy or mortality rates reveal the contrary; 
the	poor	 afflicted	more	 than	 the	 rich.	This	 ‘reporting	
heterogeneity bias9 is common in self reports of health 
status. hence, despite their advantages it is essential to 
interpret	these	with	caution	given	the	various	influences	
these are subject to10. Though SRM has good face 
validity, problems arise when comparisons are made 
across classes11.

 One of the explanations for the differences in the 
self-reported morbidity and objective measurements 
of well-being is the concept of positional objectivity12. 
The rich may be more aware and conscious about 
their health status and thus in a better position to 
appraise their own health status than the poor. The 
poor,	 on	 the	 other	 hand,	 are	 afflicted	 by	 the	 unmet	
basic needs of life which push health further down 
in their priority list. In addition to poor awareness of 
ill-health, health care accessibility and affordability 
issues further discourage the poor from recognizing, 
reporting and seeking care for ill health. Another 
probable explanation for this dichotomy in objective 
measurements of health status and self-reported ill 
health is differential rates of epidemiological transition 
between different socio-economic strata13. India has 
been facing rapid epidemiologic transition and hence 
is burdened by communicable and non-communicable 
diseases (NCd) alike14. An intra-nation analogy would 
be that the richer States are ahead of poorer States 
in epidemiologic transition. The NCds are chronic 
diseases with longer duration and high prevalence and 
are likely to be reported in the reference period. If the 
rates of NCds are different in different strata of the 
society, this can affect the rate of SRM. we used the 
National Sample Survey (NSS) data from the 60th Round 
on Morbidity and health Care15 to test this hypothesis, 
i.e. whether the higher rates of SRM among the rich 
were contributed by the higher rates of chronic NCds 
among the rich. In this study we analysed the self-
reported	morbidity	patterns	of	Kerala	and	Bihar	States 
in India, apparently at the extremes of the performance 
with respect to demographic and epidemiological 
transition and economic development. 

Material & Methods

Data source: The National Sample Survey 60th Round 
on Morbidity and health Care was a nationwide sample 
survey carried out on a nationally representative 
sample of households. The 60th Round covered the 
whole of Indian union except few geographically 
inaccessible areas. data on household consumer 
expenditure, employment-unemployment and 
morbidity and healthcare were collected7. The baseline 
socio-economic and demographic characteristics of the 
households were collected. The inquiry on morbidity 
was conducted with a reference period of 15 days. 
Ailment	was	defined	as	illness	or	injury,	any	deviation	
from the state of physical and mental well-being. All 
spells of ailment suffered by each member, both present 
as well as the deceased, of the sample household, during 
the 15 days preceding the date of enquiry, whether or 
not, the patient sought treatment, were covered in the 
survey.

Rational for choice of two States: Bihar and 
Kerala: Kerala	 and	 Bihar	 are	 at	 different	 levels	 of	
epidemiological transition. Kerala has apparently 
entered	 the	 third	 or	 final	 phase	 of	 the	 demographic	
transition characterized by low death rate and declining 
birth rate leading to a slowdown in the growth rate of 
population. Thus, as of 2011 census, the birth rate in 
Kerala was estimated as a little over 14.7 (per 1000 
population), as against 22.5 for all-India. The crude 
death rate of Kerala was 6.8 (per 1000 population), 
compared to the national average of 7.3.

 The mortality trends of Kerala have been reported 
to be comparable to that of industrialized nations with 
a predominance of NCd deaths. death rates from non-
infectious diseases in rural Kerala are as high as in parts 
of the developed world16-18. Kerala	 and	 Bihar	 are	 at	
extremes of health and development related indicators 
infant mortality rate (IMR, 13 vs 48), maternal mortality 
ratio	(MMR,	95	vs	312),	crude	birth	rate	(CBR,	14.7	vs	
28.5), crude death rate (CdR, 6.8 vs 8.1), female literacy 
rate (87.72 vs 33.12) and total fertility rate (TFR , 1.7 
vs 3.9)2.	The	recent	figures	for	cardiovascular	diseases	
(CVd) risk factor prevalence in rural Kerala suggested 
that in people aged 20 yr or older, 20 per cent had type 
2 diabetes mellitus, 42 per cent had hypertension, 70 
per cent had hypercholesterolaemia, and 40 per cent 
were overweight (body mass index >25 kg/m2). Kerala 
has a cardiovascular mortality rate twice that of the 
uSA16-19.

Analysis: The	 data	 from	 Kerala	 and	 Bihar	 were	
analyzed	 and	 the	 reported	 ailments	 were	 classified	
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into acute and chronic based on the nature of 
ailments entered in the data sheet. Infections of the 
gastrointestinal, reproductive and respiratory tracts, 
skin and eye infections and febrile illnesses including 
malaria	were	classified	as	acute	ailments.	Diseases	of	
the cardiovascular system, obstructive lung diseases, 
tuberculosis, cancer, neurological and psychiatric 
conditions	were	classified	as	chronic	ailments.	Ailments	
like ‘other diagnosed’ and ‘other undiagnosed’ that 
were	ambiguous	and	could	not	be	classified	as	acute	or	
chronic were excluded.

 The morbidity rate is presented as the proportion 
of ailing persons (PAP) which is the proportion of 
persons reporting ailment suffered at any time during 
the	reference	period.	Bivariate	analysis	was	performed	
to study the associations between various socio-
demographic variables and PAP of the States. Some 
variables were merged in view of small data size, e.g. 
among religion, Christianity and others was merged. The 
factors affecting PAP for both the States were analyzed 
separately and combined to understand the inter-
State and intra-State associations between variables. 
A prediction model based on logistic regression was 
developed to represent the predictors or determinants 
of self-reported morbidity. Other socio-demographic 
factors representing social inequalities in health in 
India were controlled20 like area (rural or urban), age, 
sex, education, religion and caste21. State-wise separate 
models were developed for predicting the reporting 
of	any	ailment	and	for	specifically	reporting	acute	or	
chronic	morbidity.	For	Bihar	and	Kerala,	a	hierarchical	
regression model was developed by adding variables 
one	by	one	 in	model.	The	final	model	was	arrived	at	
based on the log likelihood function and chi-square 
statistic. 

Results

	 A	 total	 of	 37184	 respondents,	 23851	 from	Bihar	
and 13333 from Kerala constituted the sample. The 
proportion of respondents aged above 60 yr was 6.8 
per	cent	in	Bihar	and	12.8	per	cent	in	Kerala.	Females	
constituted 47 and 53 per cent of the respondents from 
Bihar	 and	 Kerala,	 respectively.	 The	 proportion	 of	
respondents	 from	Bihar	who	were	 illiterate	was	56.9	
per cent as against to only 21.3 per cent from Kerala. 
Among	the	respondents,	84.1	per	cent	from	Bihar	and	
64.8 per cent from Kerala were residents of rural areas. 
Thirty	four	per	cent	respondents	from	Bihar	belonged	
to the poorest quintile compared to only 8.1 per cent 
from Kerala. 

	 In	Bihar, 1093 patients reported suffering from any 
ailment during the 15 days reference period amounting 
to a PAP rate of 45 per 1000. In Kerala, the PAP rate was 
212	per	1000.	In	Bihar,	acute	morbidities	were	reported	
at a rate of 26 per 1000 and chronic morbidities at a 
rate of 19 per 1000 population accounting for 57.6 and 
42.4 per cent of the total morbidities, respectively. In 
Kerala, acute and chronic morbidities were reported at 
the rate of 89 and 123 per 1000 population, respectively  
(Table I). 

Bivariate analysis: In	 Bihar,	 urban	 residents,	 males	
and those aged more than 50 yr had a higher PAP 
rate.	Urban	 residents	 in	Bihar	 reported	more	 chronic	
morbidities (28 per 1000) than acute (26 per 1000) but 
the	difference	was	not	statistically	significant.	Similarly,	
people aged more than 50 yr and those with education 
secondary and above reported more chronic than acute 
morbidities	 in	Bihar.	The	 overall	 pAp	 rate	 in	Kerala	
was higher among rural respondents, males, those aged 
more than 44 yr and Christians. Chronic morbidities 
were uniformly reported more than acute, across areas, 
sex, religion, caste and educational status. The only 
exception to the trend was age group between 0 to 44 
yr who reported more acute morbidities than chronic 
(Table I). The PAP per 1000 in Kerala was found to be 
more	than	Bihar	across	all	age	groups,	sex,	religions,	
caste and income quintiles (Table I).

Socio-economic status and self-reported morbidity: 
Socio-economic	 status	 was	 significantly	 associated	
with the reporting of morbidities in both the States. 
The rate of PAP showed an increasing trend from the 
poorest to the richest quintiles in both the States. The 
poorest	quintile	in	Bihar	had	a	pAp	rate	at	35	per	1000	
as against the richest who had a PAP rate of 62 per 
1000. In Kerala, the poorest and richest quintile had a 
PAP rate of 192 per 1000 and 278 per 1000, respectively 
(Table I). The rising gradient in the odds of self-reported 
morbidity across increasing socio-economic strata was 
more	pronounced	in	Bihar	as	compared	to	Kerala.	

 using multivariable analysis it was found that 
in	 Bihar,	 the	 richest	 quintile	 reported	more	 illnesses	
(OR=2.52, P<0.01) and a steady increasing gradient 
was observed in the odds for reporting more illnesses 
with	 increasing	 affluence.	 The	 gradient	 was	 more	
pronounced for the chronic diseases (2.7, 1.8-4.0) 
compared to acute diseases (1.82, 1.15-2.86) (Table II). 
Similarly in Kerala, the odds of reporting any illness 
were 1.66 (1.4-2.0) times higher among the richest. 
Again, the gradient was higher for chronic (OR=1.6, 
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Table I.	Self-reported	morbidity	rates	(per	1000	population)	for	acute	and	chronic	ailments	in	Bihar	and	Kerala

  Bihar	(n=23,851) Kerala (n=13,333)

  N Overall 
(PAP) 

Acute Chronic N Overall 
(PAP)

Acute Chronic

Area Rural 20059 889 (44.3) 533 (26.6) 356 (17.7) 8636 1850 (214.2) 797 (92.3) 1053 (121.9)

urban 3792 204 (53.8)  97 (25.6) 107 (28.2) 4697 978 (208.2) 389 (82.8) 589 (125.4)

P value  <0.05 0.08 <0.01  0.42 0.07 0.7

Sex Male 12575 879 (69.9) 499 (39.7) 380 (30.2) 6267 1585 (252.9) 669 (106.7) 916 (146.2)

Female 11276 214 (19) 131 (11.6)  83 (11.4) 7066 1243 (175.9) 517 (73.2) 726 (102.7)

P value  <0.01 <0.01 <0.01  <0.01 <0.01 <0.01

Age (yr) 0-14 9413 22 (2.3) 16 (1.7) 6 (0.64) 3420 216 (63.2) 134 (39.2) 82 (24)

15-44 9789 423 (43.2) 294 (30) 129 (13.2) 6265 1063 (169.7) 604 (96.4) 459 (73.3)

45-59 2745 344 (125.3)  195 (71) 149 (54.3) 1882 732 (388.9) 287 (152.5) 445 (236.5)

Above 60 1904 304 (159.7) 125 (65.7) 179 (94) 1766 817 (462.6) 161 (91.2) 656 (371.5)

P value  <0.01 <0.01 <0.01  <0.01 <0.01 <0.01

Education Illiterate 12708 711 (55.9) 427 (33.6) 284 (22.3) 2498 337 (134.9) 160 (64.1) 177 (70.9)

Below	primary 3883 151 (38.9) 81 (10.9) 70 (18) 1648 435 (264) 190 (115.3) 245 (148.7)

Primary 2013 40 (53.9) 22 (29.2) 18 (8.9) 2337 655 (280.3) 300 (128.4) 355 (151.9)

Middle 2264 122 (53.9) 66 (29.2) 56 (24.7) 3672 508 (138.3) 210 (57.2) 298 (81.2)

Secondary 1474 29 (19.7) 14 (9.5) 15 (10.2) 1580 300 (189.9) 114 (72.2) 186 (117.7)

high secondary and above 1509 40 (26.5) 20 (13.3) 20 (13.3) 1598 593 (371.1) 212 (132.7) 381 (238.4)

P value  <0.01 <0.01 <0.01  <0.01 <0.01 <0.01

Religion hinduism 20672 954 (46.1) 556 (26.9) 398 (19.3) 7803 1622 (207.9) 661 (84.7) 961 (123.2)

Islam 3113 135 (43.4) 74 (23.8) 61 (19.6) 3433 569 (165.7) 241 (70.2) 328 (95.5)

Christianity/Other# 66 4 (60.6) 0 4 (60.6) 2097 637 (303.8) 284 (135.4) 353 (168.3)

P value  0.67 0.25 0.06  <0.01 <0.01 <0.01

Caste ST/SC 4994 229 (45.9) 116 (23.2) 113 (22.6) 1494 265 (177.4) 114 (76.3) 151 (101.1)

OBC 13325 588 (44.2) 365 (27.4) 223 (16.7) 8018 1721 (214.6) 665 (82.9) 1056 (131.7)

Other 5532 276 (49.9) 149 (26.9) 127 (23) 3821 842 (220.4) 407 (106.5) 435 (113.8)

P value  0.23 0.3 <0.01  <0.01 <0.01 <0.01

SES
 

Poorest 8313 294 (35.4) 154 (18.5) 140 (16.8) 1086 209 (192.4) 87 (80.1) 122 (112.3)

Poor 7618 357 (46.9) 230 (30.2) 127 (16.7) 2191 386 (176.2) 149 (68) 237 (108.2)

Middle 4259 228 (53.5) 152 (35.7) 76 (17.8) 3309 605 (182.8) 257 (77.7) 348 (105.2)

Rich 2378 134 (56.2) 66 (27.8) 68 (28.6) 3572 746 (208.8) 335 (93.8) 411 (115.1)

Richest 1283 80 (62.4) 28 (21.8) 52 (40.5) 3175 882 (277.8) 358 (112.8) 524 (165)

P value  <0.01 <0.01 <0.01  <0.01 <0.01 <0.01
#Christianity	(36)/Other	(30)	in	Bihar,	#Christianity (2096)/Other (1) in Kerala
Figures	in	parenthesis	represent	the	morbidity	rate	per	1000	population.	SeS,	socio-economic	status;	SC/ST,	scheduled	caste/tribe;	OBC,	other	backward	
classes



Table II.	predictors	of	self-reported	morbidity,	total,	acute	and	chronic,	in	Bihar	using	hierarchal	logistic	regression	analysis

Overall Acute Chronic 
OR (95%CI) OR (95% CI) OR (95% CI)

SES Poorest (RC) 1 1 1
Poor 1.62**(1.37-1.91) 2.01**(1.62-2.48) 1.10 (0.86-1.42)
Middle 2.04**(1.68-2.47) 2.64**(2.10-3.35) 1.22 (0.91-1.65)
Rich 2.12**(1.67-2.68) 2.10**(1.54-2.88) 1.86** (1.34-2.57)
Richest 2.52**(1.85-3.42) 1.82*(1.15-2.86) 2.69** (1.80-4.02)

Area Rural (RC) 1 1 1
urban 0.98 (0.81-1.18) 0.88 (0.68-1.12) 1.14 (0.87-1.50)

Sex Male (RC) 1 1 1
Female 0.23**(0.19-0.27) 0.25**(0.20-0.30) 0.23** (0.18-0.30)

Age (yr) 0-14 (RC) 1 1 1
15-44 21.9 (14.3-33.8)** 21.4 (12.9-35.4)** 22.1 (9.7-50.1)**

45-59 72.2 (46.7-111.6)** 51.4 (30.7-85.9)** 100.7 (44.4-228.3)**

Above 60 88.8 (57.3-137.7)** 43.4 (25.7-73.5)** 168.3 (44.3-228.9)**

Education Illiterate (RC) 1 1 1
Below	primary 0.72**(0.6-0.88) 0.65** (0.51-0.84) 0.87 (0.66-1.15)
Primary 0.37**(0.26-0.51) 0.33** (0.21-0.51) 0.48**(0.29-0.79)
Middle 0.65**(0.52-.82) 0.59** (0.44-0.79) 0.80 (0.58-1.12)
Secondary 0.24**(0.17-0.36) 0.21 (0.12-0.36) 0.34**(0.20-0.58)
higher secondary and 
above

0.41**(0.29-0.57) 0.37 (0.23-0.59) 0.51**(0.31-0.82)

Religion hinduism 1.19**(0.96-1.46) 1.19 (0.91-1.56) 1.18 (0.88-1.60)
Islam 1 1 1
Christianity/other 3.24 (0.87-12.07) . 2.82 (0.92-8.68)

Caste ST/SC (RC) 1 1 1
OBC 1.19* (1.00-1.43) 1.50**(1.19-1.90) 0.87 (0.68-1.12)
Other 1.16 (0.95-1.42) 1.12 (0.86-1.46) 1.22 (0.92-1.63)

-2 log likelihood 6930.4 4825.5 3550.5
Chi-square 1943.9** 996.4 1016.6
P*<0.05; **0.01
Abbreviations as given in Table I. RC, reference category

1.26-2.01) than the acute (OR= 1.41, 1.1-1.82) ailments 
(Table III). 

	 Other	 socio-demographic	 factors	 significantly	
associated	with	SRM	in	Bihar	were	older	age	(OR=88.8,	
P<0.01), being illiterate and being a male (Table II). 
People belonging to older age groups were reporting 
significantly	more	acute	and	chronic	illnesses	compared	
to the younger respondents, though the OR was found 
to be stronger for chronic illnesses (OR=168.3, 
P<0.01) compared to that for acute illnesses (OR=43.4, 

P<0.01) (Table II). In Kerala, in addition to the above 
mentioned	factors	for	Bihar,	hailing	from	a	rural	area	
was also associated with self-reporting of any illness 
(Table III). 

Discussion

 Our study was based on the analysis of data on self-
reported morbidity from a representative sample of two 
States of India namely Kerala	 and	 Bihar.	 Overall,	 it	
was found that Kerala had higher rates of self-reported 
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Table III. Predictors of self reported morbidity, total, acute and chronic, in Kerala using hierarchal logistic regression analysis

Overall Acute Chronic

OR (95% CI) OR (95% CI) OR (95% CI)

SES Poorest (RC) 1 1 1

Poor 0.93 (0.76-1.14) 0.83 (0.63-1.10) 1.04 (0.81-1.33)

Middle 1.05 (0.87-1.27) 1.01 (0.78-1.30) 1.06 (0.83-1.34)

Rich 1.21* (1.01-1.47) 1.19 (0.93-1.54) 1.15 (0.91-1.45)

Richest 1.66** (1.37-2.01) 1.41**(1.10-1.82) 1.59** (1.26-2.01)

Area Rural (RC) 1 1 1

urban 0.81** (0.74-0.90) 0.77**(0.68-0.88) 0.91 (0.81-1.03)

Sex Male (RC) 1 1 1

Female 0.56** (0.51-0.61) 0.63**(0.56-0.72) 0.60** (0.54-0.68)

Age (yr) 0-14 (RC) 1 1 1

15-44 3.02** (2.56-3.55) 2.46**(2.01-3.02) 3.22** (2.51-4.12)

45-59 9.37** (7.86-11.17) 3.98 (3.18-4.98) 12.0** (9.36-15.44)

Above 60 13.1** (11.02-15.63) 2.16**(1.69-2.75) 23.6**(18.49-30.15)

Education Illiterate (RC) 1 1 1

Below primary 2.03** (1.71-2.41) 1.55**(1.23-1.94) 2.11** (1.69-2.63)

Primary 2.40** (2.05-2.82) 2.02**(1.65-2.49) 2.17** (1.76-2.66)

Middle 0.99 (0.84-1.15) 0.80*(0.65-0.99) 1.18 (0.96-1.45)

Secondary 1.42** (1.18-1.70) 1.05 (0.82-1.36) 1.68** (1.33-2.12)

higher secondary and above 3.65** (3.08-4.32) 2.21**(1.7-2.76) 3.49** (2.83-4.29)

Religion hinduism 0.91 (0.80-1.03) 0.85 (0.72-1.00) 0.99 (0.85-1.16)

Islam (RC) 1 1 1

Christianity/other 1.94** (1.71-2.20) 1.86** (1.59-2.19) 1.55** (1.33-1.81)

Caste ST/SC (RC) 1 1 1

OBC 1.28 (1.09-1.51) 1.08 (0.86-1.34) 1.34** (1.10-1.64)

Other 1.79 (1.49-2.16) 1.66** (1.30-2.12) 1.51** (1.20-1.91)

-2 log likelihood 11458.3 7456.1 8068.8

Chi-square 2320.8** 546.4 1881.9

P*<0.05; **<0.01. Abbreviations as given in Table I. RC, reference category

ailments, both acute and chronic, as compared to those 
from	 Bihar.	 Kerala	 and	 Bihar	 have	 been	 subject	 to	
comparison in earlier studies to highlight differences in 
mortality rates and self-reported morbidities10,11. Kerala 
is one of the well-performing States in India with good 
health indicators22.	Quite	contrarily,	Bihar	is	one	of	the	
poor performing States with poor health indicators. 

	 Our	 findings	 showed	 that	 in	 Kerala,	 chronic	
diseases were more commonly reported than acute 

while	the	respondents	from	Bihar	reported	significantly	
more acute illnesses than chronic except those who 
belonged to the richest quintile, were from urban areas 
and belonged to age group more than 60 years. This 
correlates well with what has been studied in terms of 
objective measures also. For example, the mortality 
trends of Kerala has been reported to be comparable 
to that of industrialized nations with a predominance 
of NCd deaths18. Thus, the State is in a more advanced 
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stage of epidemiologic	transition	as	compared	to	Bihar.	
In the initial stages of epidemiological transition, as in 
Bihar,	 affluence	 is	 associated	 with	 higher	 incidence	
of NCds. however, as the transition progresses, as 
in Kerala, a reversal of social gradient occurs with an 
increase in incidence of NCds among poor leading to 
equalization of rates of NCds14,23,24.	Bhojani	et al25 have 
also stressed that in the initial phase of epidemiologic 
transition,	 the	 affluent	 are	 affected	 more	 by	 chronic	
conditions followed by a reversal of the social gradient 
in the later stages. A similar idea has been reported by 
Mohan et al24 who suggest that as the NCd epidemic 
matures and reaches the next stage of transition, the rich 
and	affluent	will	rapidly	change	their	activity	patterns	
and start making healthier food choices and ultimately 
the diabetes and heart disease will decrease in this section 
of the society. within the developed world, which has 
reached later stages of epidemiologic transition, the 
prevalence of diabetes and cardiovascular diseases are 
higher among the lower socio-economic group and in 
rural areas compared to higher socio-economic group 
and urban areas24. Thus, the differential rates of SRM 
could be partially attributed to the differential rates 
of NCds among the rich and poor. Such a situation is 
more likely to be exacerbated during the early phases 
of the transition and could explain the different SRM 
rates across socio-economic strata.

 A person aged more than 60 yr in Kerala was 23.6 
times more likely to report a chronic illness as compared 
to someone aged between 0 to 14 yr, while a person aged 
more	than	60	years	in	Bihar	was	168	times	more	likely	
to report a chronic illness as compared to a person aged 
0 to 14 yr. This also strengthens our observation that the 
epidemiologic	transition	is	in	its	early	stages	in	Bihar	
facing double burden of infectious and chronic diseases 
while Kerala might have progressed further ahead in 
epidemiologic transition with blurring differentials in 
profile	of	morbidities	across	age	groups.	

 The relationship between socio-economic status 
and SRM has been documented earlier in India in 
the context of diabetes mellitus where one quintile 
rise in wealth was associated with an OR of 1.31 for 
self-reported diabetes26. The richest quintile in Kerala 
was 1.59 times more likely to report a chronic illness 
as	compared	to	the	poorest,	and	in	Bihar	the	strength	
of association was 2.69. This indicates that the rich-
poor gap in the burden of disease is more pronounced 
in	Bihar.	Safraj	et al27 documented that in Kerala, the 

prevalence of self-reported diabetes mellitus increased 
as one ascended the socio-economic ladder.

	 Affluence	 directly	 leading	 to	 higher	 incidence28 
and hence higher reporting of chronic illness explains 
only a part of the picture as the rich were found to 
report more acute illnesses as compared to their poor 
counterparts. hence, positional objectivity could be a 
strong plausible explanation, wherein the rich who have 
better awareness, accessibility and affordability have a 
tendency to perceive and report more morbidity than the 
poor who are grappling with more basic needs to live. 

 There was a possible bias in the data. Since self-
reported morbidity takes a point prevalence measure 
of morbidity, an incidence prevalence bias (Neyman 
bias)29 may cause the investigator to miss an acute 
illness which is either transient or of sinister nature 
to have caused mortality and thus missed. hence the 
chronic diseases are more likely to be captured in a 
cross-sectional survey due to their prolonged nature. 
however, since this bias is likely to prevail equally 
across all socio-economic strata, this does not affect 
the validity of our observations on wealth related 
inequalities in SRM. we have not attempted to validate 
the self-reported morbidity against any objective 
measure of health status like life expectancy or mortality 
rates. Further, we have also not accounted for multiple 
episodes of same illness and multiple illnesses in same 
person during the reference period. 

 In conclusion, our analysis showed that the richer 
Kerala population reported more morbidity than the 
poorer	population	in	Bihar.	Further,	it	was	found	that	
the gradient of rich reporting more was evident within 
each of the two States. however, the gradient was 
being	 influenced	 by	 the	 presence	 of	 chronic	 NCDs.	
This	 was	 more	 apparent	 in	 Bihar	 being	 in	 the	 early	
stage of epidemiological transition. As NCds are 
chronic diseases, these are likely to be reported in any 
reference period. Thus in States and countries which 
are passing through early stages of epidemiological 
transition wherein the NCds are more among the rich, 
this	phenomenon	also	affects	the	finding	of	higher	self-
reported morbidity by the rich. This was an exploratory 
study which used existing data to test the hypothesis 
that epidemiologic transition, besides positional 
objectivity, might contribute in varying proportions to 
the differences in SRM. however, it did not conclusively 
prove this hypothesis and would require extrapolation 
of the study results to other populations. 
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