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Abstract

Background: India is rapidly undergoing an epidemiological transition with a sudden change in the disease profile
of its population. It is important to understand the changing nature of the burden of disease across the states of

India for adequate policy intervention.

Methods: We analyzed the trend and pattern of self-reported morbidity across states of India using three rounds of
(52nd, 60th and 71st) National Sample Survey Organization (NSSO) data. Descriptive analysis was carried out to
understand the prevalence of self-reported morbidity variation over a period of two decades (1995-2014) and
multivariate analysis was performed to identify the significant determinants of various types of self-reported morbidities.

Results: The results indicated an increasing trend of infectious disease, Cardio Vascular Diseases (CVDs) and Non-
Communicable Diseases (NCDs) over the last two decades (1995-2014). CVDs increased by a whopping eight-fold and
the NCDs increased by three times during this period. A higher prevalence of self-reported morbidity was observed
among the elderly and female, particularly in the urban locality. The growing incidence of CVDs and NCDs, especially
among the elderly were reported from Kerala, Tamil Nadu, Punjab and West Bengal.

Conclusions: The already constrained public health system in India is likely to face serious challenges with a double
burden of communicable and non-communicable diseases. An effective and responsive public health system needs to be
in place to make health care services available for NCDs and CVDs at the primary level. In order to ameliorate caregiving,
the involvement of family will be critical. Informing the people inculcate healthy habits may be an effective health

promotion measure.
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Introduction

India has some of the palpable health indicators in the world.
The improvement in infant mortality rate (IMR) and mater-
nal mortality ratio (MMR) in India are awfully slow. The re-
cent sample registration system bulletin reveals that over the
last two decades (1990-2015) IMR in India reduced from 88
to only 37 per 1000 live births. The subcontinent of India re-
ports one of the highest MMR ie. 167 deaths per 100,000
live births [1]. Similarly, life expectancy at birth which is con-
sidered as a summary indicator of health and well-being
showed only a marginal improvement, an increase of 3 years
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from 65 years to 68 years during a period from 2001-2011
[2-5]. The health care delivery system of India is charac-
terised by a massive out of pocket expenditure. Government
spending on health sector in India is meagre. The public
spending on the health in India is less than one percent
of the GDP, much lower than many of the African countries
[3, 6, 7]. A recent estimate suggests that out of pocket expen-
diture was nearly 846 billion rupees in 2004 which was about
3.3 percent equal to that of the GDP of the year [8]. In all,
evidence suggests somewhat poor health outcomes in India.
Different regions of India experience dissimilar
temperature, rainfall and other geographic conditions due to
considerable latitude and longitude extensions ranging from
the north to south and the east to west. Across the country,
there are different set of cultural beliefs and practices that
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have a significant bearing on the ways the population
perceive health. Non-communicable diseases like cardiovas-
cular diseases, cancer, diabetes, chronic obstructive disease,
mental disorder and injuries account for about half of all
deaths in India [5]. According to the global health observa-
tory report (2012), out of 68 million total deaths globally, an
estimated 38.5 million deaths occurred due to NCDs. India
is doubly burdened with both communicable as well as
non-communicable disease. Although CVDs and other non-
communicable diseases are on the rise, communicable dis-
eases continue to be a major public health problem in India
[5, 9, 10]. An incessant increase in the communicable dis-
ease, CVDs, NCDs has overburdened the already inadequate
health systems in India [11, 12]. Studies reveal that the infec-
tious diseases, rapid rising of CVDs and NCDs are attri-
buted mainly due to change in intake of food pattern, urban
sprawl lifestyle, poverty, poor quality water supply and un-
hygienic environment, pollution, etc. [4, 13, 14]. However,
the risk of such diseases among the population with differ-
ent background characteristics is a relatively lesser known
fact. Particularly, the socio-economic determinants contri-
buting to the health condition of a population hold signifi-
cant relevance to inform policy and programme better.

The morbidity pattern of a population is considered as a
proxy measure to understand their health status [3, 14, 15].
Measures of self-reported morbidity are directly linked to the
health status of any given population. However, limited stud-
ies explored the pattern of morbidity across the major states
in India using nationally representative large-scale survey
data. On the other hand, little information is available about
the changing pattern of morbidity prevalence in India from a
recent population-based survey. This paper examined the
morbidity pattern in India and states in the last two decades
based on the International Classification of Disease (ICD),
WHO 2012. Promptly, this study investigated the ways in
which different self-reported morbidities are associated with
factors such as sex, place of residence, level of education, age,
monthly per capita consumer expenditure (MPCE), house-
hold size, marital status, etc. over two decades to understand
the trend and pattern of morbidity.

Data and Methods

Data

Three rounds of National Sample Survey Organisation
(NSSO) conducted in 1994-95 (52™), 2004 (60") and

Table 1 Sub-round information
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2014 (71%) respectively were used to examine the morbid-
ity pattern. The NSSO was set up in 1950 as a permanent
survey organization by the Ministry of Statistics and Pro-
gram Implementation to collect data on various facets of
the Indian economy through nationwide sample surveys
in order to assist in socioeconomic planning and policy-
making. Besides gathering information on its core areas,
that is, household consumption and expenditure, the
NSSO collects detailed information on morbidity patterns
of the population from the selected households. Using a
multi-stage sampling design, the NSSO covers all the
states and union territories in India. It adopts a uniform
sampling procedure and geographical coverage; thus, all
its rounds of surveys are comparable. The latest round
(71*") of NSS was titled as ‘India - Social Consumption:
Health’. The NSS 60" round survey was based on ‘Mor-
bidity and Health Care’ and the 52™¢ round was on ‘Survey
on Health Care’.

Sub round information (Table 1)

Sampling design

The 52™¢ NSS morbidity round adopted a stratified two-
stage sampling design and the data was collected during
1995-96. The first-stage units were based on the complete
enumeration of census villages in the rural area (panchayat
wards in case of Kerala) and the NSSO urban frame survey
(UFS) blocks for sampling in urban areas. The second-stage
units were households in both the sectors. In contrast, a
stratified multi-stage design was adopted for both 60™
round (2004) and 71% round (2014) survey. The first stage
units (FSU) were based on 1991 census villages in the rural
sector and UFS blocks for urban sector. The ultimate stage
units (USU) were households in both sectors. In the case of
large FSUs, one intermediate stage of sampling was selected
of two hamlet-groups (hgs)/ sub-blocks (sbs) from each
rural/ urban FSU.

Sample size

The information was collected from a total of 120,942 (rural:
71284 and urban: 49658) 73,868 (rural: 47302 and urban:
26566), and 65,932 households (rural: 36,480 and urban:
29,452) in the 52", 60™ and 71*" rounds respectively. The
data collection period for the 52™ round was spread from
July 1995 to June 1996 in four sub-rounds, each comprising
three months. In the 60" round, the survey was conducted

Sub-Rounds 1995-96 2004 2014

sub-round 1 July - September 1995 January - March 2004 January - March 2014
sub-round 2 October - December 1995 April - June 2004 April - June 2014
sub-round 3 January - March 1996 - -

sub-round 4 April - June 1996 - -

Sources: NSSO report, 52", 60" and 71" round
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in two sub-rounds for a duration of three months each from
January to June 2004. In the 71* round, the data collection
was conducted from January to June 2014 (Table 1).

Classification of self-reported morbidity

Information was gathered on 58, 42 and 61 kinds of different
morbidities in the 52"* 60™ and 71% rounds respectively.
Self-reported morbidities were classified into five broad
categories: infectious diseases, cardiovascular diseases
(CVDs), non-communicable diseases (NCDs), disability and
other disease (Appendix). The disease classification was
based on the International Classification of Disease (WHO,
2012). The prevalence of self-reported morbidity was calcu-
lated based on the available information on any person who
had fallen ill during the 15 days preceding the survey.

Statistical analysis
Prevalence of morbidity was calculated per 1000 popula-
tion. The following formula was used to calculate mor-
bidity prevalence.

Mi Ai 1000
i=—
pPi

Where,

Ai= No. of ailing persons

Pi= Total number of persons alive in the sample
households

We carried out bivariate analysis between the background
characteristics and the outcome variable ie. morbidities
such as infectious disease, CVDs, NCDs, disability and
other disease. In the second part of analysis binary logistic
regression analysis were performed.The morbidity variable
was a dichotomous variable (yes/no). The trend of the self-
reported morbidities is presented by sex, place of residence,
age, level of education, social group, caste, religion, monthly
per capita consumer expenditure (MPCE), marital status
and regions in India. And these variables were fitted in the
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logistic regression model to check its independent effect on
each of the morbidity pattern examined.
The equation of logistic regression was the following:

Logit(Y) = In (%) =a+Bx1 + Byxs + €

Where, p is the probability of the event and « is intercept,
Bs are regression coefficients, x; is set of predictors and e is
an error term. STATA 12 was used to analyze data.

Results

Trends in self-reported morbidity in India

The prevalence of self-reported morbidity nearly doubled
from 55 to 98 per 1000 populations within a period of two
decades i.e. 1995-2014 (Fig. 1). Self-reported morbidity sub-
stantially increased in both male and female population.
However, the increase was steadily higher among females as
compared to males. Infectious disease, CVDs, NCDs, and
disability increased drastically within a period of two decades,
of which, CVDs increased by seven times, disability increased
by four times and both infectious diseases as well as NCDs
increased by nearly three times (Fig. 2). However, other types
of self-reported morbidities decreased from 32 per 1000 pop-
ulations to 22 per 1000 from 1995 to 2014 (Table 2).

Emerging trends of disease pattern across states in India

Assam reported the highest prevalence of infectious diseases
in the first two consecutive rounds (22 and 28 per 1000
population respectively) from among the major states in
India. However, in the last round of NSS, Assam reported a
lower level of prevalence (13 per 1000 population). Similarly,
West Bengal reported nearly double the prevalence of infec-
tious diseases from 2004 to 2014 (26 to 45 per 1000 popula-
tion), and it was the highest from among major states of
India in the last round of NSS. Morbidities related to infec-
tions more than doubled from 2004 to 2014 (21 to 44 per
1000 population) in Kerala. Over the period of various NSS
rounds, self-reported infectious diseases increased drastically,
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Fig. 1 Trends of self-reported morbidity prevalence rate by sex in India, 1995-2014
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and this increase was the highest in Goa, a whopping 74 per
1000 population from only two per 1000 within a period of
two decades. The majority of the north-eastern states, Mad-
hya Pradesh and Uttar Pradesh, showed a decreasing trend
in infectious diseases in the last round of NSS. Overall, infec-
tious diseases in India increased from 8 to 26 per 1000 in the
last two decades.

Kerala showed an increasing trend in CVDs in all the three
rounds of NSS. The CVD prevalence of 84 per 1000 popula-
tion in 2014 was a massive ten times higher than 1995. Ker-
ala consistently remained as the leading state in self-reported
morbidity for CVDs across the three rounds of NSS. Punjab
and West Bengal also reported a very high level of CVDs in
the first two rounds of NSS. However, undivided Andhra
Pradesh and Tamil Nadu surpassed Punjab and West Bengal
in the prevalence of self-reported CVDs in the last round of
NSS. All the South Indian states including Karnataka were
the leading states reporting a higher prevalence of CVDs as
compared to other major states in the recent round of NSS.
The states such as Bihar, Madhya Pradesh, Rajasthan, Uttar
Pradesh, Jharkhand, Chhattisgarh, Assam and Odisha re-
ported a very low level of CVDs across all the three rounds
of NSS. However, Odisha reported five times higher CVDs
in the recent rounds as compared to the previous round
(from 2 to 10 per 1000 population). In all, CVDs doubled in
India from 2004 to 2010 with a substantial portion of it being
reported from South India.

NCD remained higher in Kerala across all the three
rounds. NCDs in Kerala increased by more than six times
within a span of two decades. Although Punjab reported
consistently higher NCDs in the first two rounds, NCDs
marginally decreased in Punjab during the last round of
NSS. On the other hand, the prevalence of NCDs in Tamil
Nadu increased by seven times, and in undivided Andhra
Pradesh, it increased by four times, placing these two states
just behind Kerala. West Bengal, Gujarat and Rajasthan also
showed an increasing trend in NCDs across the three rounds
of NSS. The states such as Assam, Bihar, Chhattisgarh, Delhi,
Madhya Pradesh and Odisha indicated a very low level of

NCDs prevalence across the three rounds. On the other
hand, Haryana, Himachal Pradesh, Jammu and Kashmir,
Maharashtra and Uttar Pradesh were a few states where the
prevalence of NCDs decreased in the last round of NSS in
spite of showing an increasing trend in the second round of
NSS.

The majority of the states indicated an increasing trend in
reporting morbidity related to disability, of which Kerala,
Andhra Pradesh, West Bengal, Punjab, Himachal Pradesh
and Tamil Nadu reported higher levels of disability-related
morbidity. Similarly, Gujarat, Jammu and Kashmir
Karnataka, Odisha showed a gradual increasing trend in dis-
ability related morbidity. On the other hand, Assam, Chhat-
tisgarh, Delhi, Haryana, Madhya Pradesh reported a very low
level of morbidity due to disability. Interestingly, other mor-
bidities were also higher in Kerala followed by West Bengal,
Punjab, Odisha, etc. The states such as Delhi, Assam and Ra-
jasthan reported slightly lower levels of other morbidity.

Self-reported morbidity by background characteristics in
India 1995-2014

Table 3 provides an overview of the self-reported morbidity
by selected background characteristics. Self-reported mor-
bidity was persistently higher among the female population
as compared to male population irrespective of the types of
morbidities reported. However, the difference between male
and female was substantial in the last round of NSS, par-
ticularly in reporting disability (14 per 1000 among males
versus 25 among females). Urban residents reported a
higher prevalence of self-reported morbidity as compared
to their rural counterparts for most of the morbidities. In-
fectious disease was slightly higher in rural areas during the
first two rounds of NSS. However, infectious dieases mar-
ginally increased among the urban residents in the last
round of NSS. CVDs and NCDs were consistently higher
among both rural and urban residents. CVDs among the
urban population was more than twice likely than their
rural counterparts in all the three rounds of NSS. However,
NCDs marginally decreased among the rural population in
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Table 2 Prevalence of different type of self-reported morbidity in India, 1995-2014 (Per ‘000 populations)
States & UTs Infectious CVDs NCDs Disability Others

1995 2004 2014 1995 2004 2014 1995 2004 2014 1995 2004 2014 1995 2004 2014
Andhra Pradesh 5 9 28 2 13 38 9 25 40 12 20 32 37 36 23
Andaman & Nicobar 5 9 42 0 6 39 2 14 56 1 9 4 17 22 22
Arunachal Pradesh 3 31 35 0 1 2 4 4 14 1 5 11 19 10 26
Assam 22 28 13 1 4 1 8 9 3 5 8 6 47 33 10
Bihar 6 14 21 1 2 3 6 9 10 5 5 12 19 23 14
Chandigarh 4 4 16 6 15 16 13 14 28 7 2 35 107 34 48
Chhattisgarh 12 15 2 5 15 7 8 4 33 10
Dadra & Nagar Haveli 9 2 1 0 0 13 1 8 28 12 0 41 36 6 18
Daman & Diu 22 6 27 4 68 3 9 64 5 1 27 10 5 12
Delhi 6 1 17 1 2 2 7 3 5 6 2 4 22 6 11
Goa 2 M 74 3 8 34 7 81 56 10 6 2 21 20 15
Gujarat 8 17 33 2 9 19 6 18 23 4 1 19 23 19 10
Haryana 7 17 19 2 8 5 10 29 12 6 12 8 36 31 22
Himachal Pradesh 14 14 17 5 9 12 17 22 17 13 16 25 49 24 12
Jammu & Kashmir 9 M 14 1 3 13 9 25 6 6 13 20 28 19 7
Jharkhand 8 15 1 2 7 19 2 13 17 15
Karnataka 6 8 20 1 6 19 7 17 20 6 12 19 24 23 22
Kerala 8 21 44 9 32 84 18 86 109 13 38 69 63 89 79
Lakshadweep 3 M 45 2 16 55 19 46 72 4 20 43 27 36 33
Madhya Pradesh 5 15 15 1 3 6 4 11 11 2 9 8 28 25 19
Maharashtra 6 17 24 2 11 13 7 26 14 7 22 13 30 33 13
Manipur 0 6 9 1 1 3 2 5 3 0 2 2 4 14 3
Meghalaya 10 23 14 0 1 0 4 1 5 2 10 4 18 15 8
Mizoram 0 7 9 0 0 0 5 2 6 1 2 6 9 4 7
Nagaland 6 31 9 1 0 0 7 2 0 3 3 4 19 22 15
Orissa 6 19 29 1 2 10 4 10 " 4 7 19 48 37 35
Pondicherry 7 23 49 0 29 55 8 35 78 8 48 31 53 57 42
Punjab 7 19 32 6 13 29 14 40 37 9 18 31 44 39 40
Rajasthan 5 12 17 1 3 2 3 15 20 2 8 10 18 23 14
Sikkim 4 10 7 0 1 5 6 23 3 3 7 13 23 9 12
Tamil Nadu 6 13 28 3 9 33 8 25 59 5 15 29 32 37 32
Tripura 21 36 12 2 5 4 9 53 3 7 4 6 76 22 15
Uttar Pradesh 13 26 22 1 4 5 8 19 13 4 11 15 37 42 19
Uttarakhand 12 25 6 2 5 18 10 9 24 32
West Bengal 12 26 45 4 12 19 1 30 36 6 17 40 34 45 41
India 8 17 26 2 7 14 8 22 24 6 13 20 32 34 22

Sources: NSSO Data, 52", 60" & 71 round,

the last round of NSS (20 per 1000 population to 18 per
1000 population). Morbidity related to disability and other
morbidity did not indicate much difference between the
urban and rural population.

Infectious disease decreased as the level of education
increased in all the three rounds of NSS. Conversely,
CVDs were higher among the population with a higher
level of education across the three rounds of NSS. It is
interesting to note that the prevalence of NCDs was
higher among both populations with no education and

among those who were graduate and above. On the
other hand, disability was higher among population with
no education. Other morbidities decreased with the level
of education across all the three rounds of NSS. The
prevalence of infectious disease was higher among eld-
erly population (aged 60 and above) followed by those
aged below 15 years old. Infectious disease was less
among adolescent and young population in the age
group 15-34. Morbidity related to CVDs and NCDs was
extremely higher among the population aged 60, and
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Table 3 Prevalence of morbidities by background characteristics in India, 1995-2014 (Per ‘000 populations)
Background Infectious CVDs NCDs Disability Others
Characteristics 1995 2004 2014 1995 2004 2014 1995 2004 2014 1995 2004 2014 1995 2004 2014
Sex
Male 8 17 23 2 6 13 7 21 21 6 12 14 31 31 21
Female 8 18 26 2 8 17 8 22 26 6 14 25 34 37 23
Place of Residence
Rural 9 18 24 2 5 M 7 20 18 6 13 19 33 34 22
Urban 7 14 25 15 24 9 27 36 15 21 30 33 24
Education
lliterate 10 23 33 2 6 16 9 24 25 7 16 27 36 43 28
Primary 8 14 22 2 7 14 6 19 21 5 1 17 30 30 23
Higher Secondary 6 12 20 3 10 14 7 22 23 5 11 15 27 26 18
graduate & above 5 10 18 4 17 18 11 25 30 5 10 15 22 22 14
Age Group
<15 8 19 27 0.1 0.2 2 5 12 8 3 4 4 34 39 31
15-34 6 10 17 1 1 2 5 " 8 3 6 9 24 23 15
35-59 9 20 27 4 12 22 10 27 38 8 16 31 34 35 20
60+ 21 35 40 15 57 94 37 104 98 36 88 83 67 60 31
Castes
ST/SC 8 18 24 1 3 10 6 17 17 5 1A 17 31 32 21
other backward class NA 16 24 NA 6 15 NA 20 24 NA 13 19 NA 35 23
Other 8 19 26 2 13 21 8 28 29 6 17 23 33 35 23
Religion
Hindu NA 17 25 NA 7 14 NA 21 23 NA 13 19 NA 34 21
Muslim NA 20 22 NA 8 14 NA 23 22 NA 13 19 NA 39 25
Christianity NA 18 33 NA 22 33 NA 51 63 NA 28 30 NA 45 39
Others NA 19 25 NA 14 22 NA 30 29 NA 17 26 NA 28 28
Marital Status
Never Married 7 16 23 03 1 2 5 12 7 3 5 6 31 34 25
Currently Married 9 17 25 3 12 21 9 27 33 7 17 26 32 32 19
Widowed/div/separate 13 32 37 9 35 69 25 69 74 22 64 79 54 58 28
Wealth Quintile
poorest 8 19 26 1 4 M 7 18 17 7 15 21 34 39 23
Poor 8 18 25 1 4 11 7 17 17 5 12 19 33 32 24
medium 8 16 25 2 5 14 7 20 25 6 12 18 33 36 21
Rich 8 18 24 2 8 15 7 23 26 6 1 20 32 34 20
richest 8 16 24 4 16 23 10 30 36 6 16 20 30 31 22
NSS Region
North region " 22 22 2 5 7 9 21 15 5 12 16 37 37 21
Central region 5 14 15 1 3 6 4 12 10 2 9 7 28 27 16
East region 8 19 29 2 6 10 7 17 20 5 9 22 30 33 26
West region 6 15 24 2 8 1 6 21 18 5 16 14 25 27 12
South region 6 12 29 3 13 38 9 33 50 9 19 33 36 4 33
North-East region 19 27 13 1 4 1 7 12 3 4 7 6 45 28 10

Sources: NSSO Sources: NSSO Data, 52", 60" & 71° round,

above as compared to others, it was more so in case of
NCDs. Disability and other morbidities were also higher
among older population.

There were a minor differences in reporting the prevalence
of self-reported morbidity among the caste groups except for
CVDs and NCDs. The prevalence of CVDs and NCDs were
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higher among the other caste group compared to others.
The CVDs, NCDs, disability, and other morbidity were
higher among Christians as compared to the population of
all other religion. Never married women were at a lower
risk of all the morbidity. Conversely, widowed or sep-
arated women had a higher prevalence of all the five
types of morbidities examined. Further, self-reported
morbidity by various household wealth quintile did
not vary much expect for the morbidity related to
CVDs and NCDs. The population from the richest
quintile reported higher morbidity compared to
others. Almost all the morbidities were higher in
Southern region as compared to all other regions
(Table 3).

Results of multivariate analysis

The results of logistic regression are presented in Table 4. Ex-
cept for infectious disease, females were more likely than
males to report self-reported morbidities after controlling for
the confounders. Infectious disease, disability, and other mor-
bidities were less likely among population residing in urban
areas as compared to rural areas. On the other hand, CVDs
and NCDs were more likely among the urban residents as
compared to rural residents. Infectious disease was signifi-
cantly less likely with an increase in education level as com-
pared to people with no education. Conversely, CVDs were
more likely among educated group as compared to people
with no education. Disability and other morbidities were less
likely among the educated population. Although all kinds of
morbidities were more likely with an increase in age, it was
substantially likely in case of CVDs. Interestingly, all the mor-
bidities were less likely in large families as compared to small
families (less than 5 members in a family). All other morbid-
ities except disability in the recent rounds were more likely
among OBC and other caste group. The richest MPCE
groups were more likely to report all kinds of morbidity as
compared to the poorest except for the infectious disease in
the second round of NSS. In the first round of NSS, infec-
tious disease was more likely in the north-eastern region
however, it was less likely in the subsequent rounds. More-
over, infectious disease was more likely in the western and
eastern region in the recent round of NSS. In the first round
of NSS, CVDs were more likely in the southern region alone
but in the second round, together with southern region,
western region was also more likely to report CVDs. Subse-
quently, in the third round of NSS, eastern region addition-
ally was more likely to report CVDs as compared to
northern region. Furthermore, all other regions were less
likely to report CVDs as compared to the northern region.
In the second round southern region was more likely to re-
port NCDs, but in the third round NCDs were more likely
in western, eastern and southern region. Similarly, disability
and other morbidities were also more likely in the southern
region.
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Discussion

Self-reported morbidities have been on the rise over the last
two decades (1995-2014) in all the Indian states. One of the
important critiques of the self-reported measure is the
reporting bias. Factors such as levels of educational attain-
ment, media exposure, economic status, caste, custom etc.
contribute to self-reported bias [9]. However, in the absence
of availability of adequate information on morbidity based on
medical diagnosis, self-reported morbidity prevalence gives
an insight to understand the morbidity profile of the popula-
tion. The result indicated that self-reported morbidities dou-
bled during the last two decades, of which CVDs increased
by almost seven times. Except other morbidities, all other
morbidities classified as infectious disease, NCDs, CVDs, and
disability increased drastically. The decreasing trend of other
morbidities may be due to change in the classification of
morbidities in the recent round because, fewer number of
morbidities were included in other morbidity category in the
recent round as compared to the previous rounds of NSS.

Although infectious diseases are on the rise, a decreasing
trend in infectious disease is observed in the rural areas, a
situation which can be attributed to better sanitation, aware-
ness and healthcare facilities [16]. On the other hand, infec-
tious disease in urban area is increasing, signaling a serious
concern for urban planning and health care provisions in the
urban area. Similarly, the rise of CVDs in urban areas is
alarming. Due to rising pattern of CVDs and NCDs in the
cities [17, 18], it is likely that the cities will be more vulner-
able to both communicable and non-communicable disease
[19]. The results show more number of females reporting
self-reported morbidity compared to their male counterparts,
this rise being particularly acute among urban females. Re-
cent study indicates that hypertension was significantly
higher among urban females as compared to rural females
[20]. Further, the prevalence of morbidity including infectious
diseases, CVDs and NCDs were considerably higher among
the elderly population [21, 22].

While Kerala, Tamil Nadu, West Bengal, Punjab, undivided
Andhra Pradesh remarkably improved in their demographic
characteristics, but the incidence of self-reported morbidity is
moving parallel upward in these states [22]. Morbidities in
Kerala increased by three fold in last two decades, of which
CVDs alone increased by 10 times and NCDs increased by 6
times. In addition, infectious disease in Kerala was also quite
higher compared to other states. A higher prevalence of
NCDs, CVDs, and infectious disease may also be partly be-
cause of the presence of a larger percentage of old age popu-
lation in Kerala. On the other hand, the lifestyle of the socio-
economically well-off population in general is one of the im-
portant factors responsible for morbidity especially, NCD
and CVD [15, 23]. According to the Census of India 2011,
Kerala records the highest levels of literacy (95%), in India. It
is most likely that due to higher socio-economic status, mor-
bidity reporting is higher in Kerala and other progressive
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states such as Tamil Nadu, Punjab, West Bengal and undiv-
ided Andhra Pradesh [24]. However, literacy rates in most of
the north-eastern states are also comparatively higher but
self-reported morbidity prevalence on the contrary were
much lower. Therefore, high educational status although im-
proves self-reported morbidity yet, may not necessarily in-
crease the prevalence of morbidity. Studies suggest that
variations in self-reported morbidity occur because of health
ideals, accessibility of health services and the socioeconomic
background of the population or it could be due to variation
in disease profile between the populations arising from vary-
ing levels of demographic and epidemiological transition [22,
25, 26]. Moreover, the burden of self-reporting depends on
nutritional status, poverty, female education, working envir-
onment, domestic violence, and accessibility to healthcare
facilities [27, 28].

The poorer states such as Bihar, Madhya Pradesh and
Rajasthan reported a very low level of morbidity. In the
earlier rounds of NSS, Assam and Himachal Pradesh re-
ported relatively high levels of morbidity, however, in
the recent round, self-reported morbidities in these
states were comparatively low. On the other hand, un-
divided Andhra Pradesh, Odisha, and Tamil Nadu re-
ported low levels of morbidities in the earlier rounds of
NSS but indicated an increasing trend in the recent
rounds. There is a clear shift in self-reported morbidities
from north-eastern States (Tripura & Assam) to south
Indian states. In particular, the prevalence of self-
reported morbidity rapidly increased in the country’s
southern part (Kerala, Tamil Nadu, Andhra Pradesh and
Goa). The results of the logistic regression model sug-
gest that sex, place of residence, education, age group,
MPCE, caste, marital status, and household size emerges
as significant determinants of self-reported morbidity in
India. Like many other studies, this study also docu-
ments the prevalence of NCDs to be higher among the
educated, affluent and urban population [29].

Limitations

Although this study provides a snapshot of the emerging pat-
terns of self-reported morbidity, covering a span of last two
decades from a population-based sample, the findings need
to be taken in light of a few limitations. In general, self-
reported morbidity may be under-reported [30] but it is also
likely over-reported among the health conscious and edu-
cated respondents. Study conducted in the past suggests that
self-reported morbidity is affected by levels of educational at-
tainment, media exposure, economic status, caste, custom
etc. of the respondent [9]. The overall sample size from the
52" round of NSS (1995) to the most recent round (2014)
has considerably declined, as a result it is likely that the
prevalence estimates across various rounds of NSS is af-
fected. On the other hand, there have been slight mismatch
in the classification of the types of morbidities from 1995-
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2014 (Appendix). For example, in 2014 (71* round) morbid-
ity schedule introduced ‘all other fevers’ (includes malaria, ty-
phoid and fevers of unknown origin) as other morbidity but,
in 2004 morbidity schedule, malaria was categorized under
infectious disease. Therefore, it is likely to have affected in
the prevalence of self-reported morbidity. Other backward
class was included in other caste in the first round of NSS.
Hence, a higher prevalence of self-reported morbidity among
the other caste group needs to be read in this light. More-
over, food habits, life style, physical activity etc. [31-33]
which may have a significant bearing especially on NCDs
have not been examined in this study. There is a scope to in-
clude these factors in large scale nationally representative
survey such as NSS. Despite these limitations, the emerging
trend analysis in this study is useful to understand the
morbidity conditions in the states of India to inform policy
on management of infectious, CVDs, NCDs and disability re-
lated morbidities in India.

Conclusion
Over the years a marginal increase in life expectancy is
observed in India. However, increasing prevalence of mor-
bidities in India is a major cause of concern. In this study,
Kerala emerged as the leading state with very high preva-
lence of self-reported morbidities followed by Tamil Nadu,
Andhra Pradesh, West Bengal and Punjab across the three
rounds of NSS and in all the five broad morbidity categories
examined. On the contrary, the poorer states have indicated
a lower prevalence rate in most of the morbidities examined
in the study. Similarly, north-eastern states like Manipur,
Arunachal Pradesh reported a very low prevalence of self-
reported morbidity from the very first round of the survey.
Health care provision for NCDs and CVDs at primary level
needs to be ensured for early screening and treatment which
is almost non-existent at present. Particularly, primary health
care for NCDs and CVDs need to be made available in the
urban areas. Appropriate policies aimed at the elderly care
are the need of the hour. Specialized health care provision
for the elderly at the primary level need to be synchronized.
In addition, support and care for the elderly from the family
members can work as an entity to safeguard in the larger
interest of the elderly population. The results reflect that the
families constituting of five or more members reported rela-
tively lower levels of morbidity as compared to families hav-
ing less than five members. There is a greater need for health
education for both communicable and non-communicable
disease among the population. Health promotion measures
may be taken to inform people inculcate healthy habits for
prevention of diseases. The health mangers must consider a
health facility that is friendly and culturally acceptable for old
age population and for the female population. Additionally,
health promotion measures may be taken to inform people
inculcate healthy habits.
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Appendix

Table 5 Classification of disease based on ICD (WHO, 2012)

1995(52") 2004(60™) 2014(71%)

Infectious Disease
Diarrhoea/ dysentery Diarrhoea/ dysentery Fever with loss of consciousness or altered consciousness
Tetanus Gastritis/gastric or peptic ulcer Fever with rash/ eruptive lesions
Diphtheria Worm infestation Fever due to Diphtheria, Whooping cough

Whooping Cough

Meningitis and Viral Encephalitis
Chicken pox

Measles/German Measles
Mumps

Acute respiratory infection
(Including pneumonia)

Chronic Ameobiosis

Pulmonary Tuberculosis

Sexually transmitted diseases

Guinea Worm

Filariasis (elephantiasis)

gastritis/hyper-acidity gastric/peptic ulcer

Cardio Vascular Disease
Heart failure
diseases of heart
high/low blood pressure
Non communicable Disease
Cerebral Stroke
Cough and Acute bronchitis

Ailment relating to pregnancy &
child birth

Jaundice

Cancer

Other tumours

(General debility) Anemia
Goitre & thyroid disorders
diabetes

beri beri

rickets

other malnutrition diseases
epilepsy

other diseases of nerves
piles

diseases of kidney/urinary system

prostrate disorder

Amoebiosis

Tuberculosis

Diseases of skin

Sexually transmitted diseases(STD)
Malaria

Eruptive

Mumps
Diphtheria
Whooping cough

Tetanus

Filariasis/Elephantiasis

Heart disease

Hypertension

Hepatitis/Jaundice
Respiratory including ear

Bronchial asthma

Diseases of kidney/urinary system
Prostatic disorders
Gynaecological disorders
Neurological disorders
Psychiatric disorders
Conjunctivitis

Glaucoma

Cataract

Goitre

Diabetes mellitus
Under-nutrition
Anaemia

Cancer and other tumours

Tuberculosis

Filariasis

Tetanus

HIV/AIDS

Other sexually transmitted diseases

Diarrheas/ dysentery etc.

Wormes infestation
Discomfort/pain in the eye with redness or swellings/ boils

Acute upper respiratory infections (cold, runny nose etc,)

Cough with sputum with or without fever and NOT diagnosed

as TB

Skin infection (boil, abscess, itching)

Stroke/ hemiplegia

Hypertension

Heart disease: Chest pain, breathlessness, Cardio-vascular diseases

Jaundice
Cancer

Anaemia (any cause)

Bleeding disorders

Diabetes

Under-nutrition

Goitre and other diseases of the thyroid

Others (including obesity), High Cholesterol

Cataract

Glaucoma

Earache with discharge/bleeding from ear/ infections
Bronchial asthma etc.

abnormality in urination

Pelvic region/reproductive tract infection
Change/irregularity in menstrual cycle

Pregnancy with complications before or during labour
Complications in mother after birth of child

lliness in the newborn/ sick newborn
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Table 5 Classification of disease based on ICD (WHO, 2012) (Continued)

Disability Disease
Diseases of eye
Acute diseases of ear Locomotor

Diseases of mouth, teeth and gum
(excluding cataract)

Injury due to accident and violence Speech
mental and behavioural disorder Hearing

visual disability (other than cataract)

cataract Accidents/Injuries/Burns/Fractures/

Poisoning
other diseases of eye
hearing disability
other diseases of ear
speech disability
diseases of mouth, teeth and gum
hydrocele
pains in joints
other disorder of bones and joints
locomotor disability

other congenital deformities
(excluding disability)

Others Disease

Fever of Short duration

other diagnosed ailment
(of less than 30 days)

Undiagnosed ailment
(of less than 30 days)

other diagnosed ailment
(of more than 30 days)

Undiagnosed ailment
(of more than 30 days)

Disorders of joints and bones

Visual including blindness

Diseases of Mouth/Teeth/Gum

Fever of unknown origin

Other diagnosed ailments

Other undiagnosed ailments

Mental retardation
Mental disorders
Headache

Seizures or known epilepsy
Weakness in limb muscles and difficulty in movements
Others including Impaired cognition, memory loss, confusion

Decreased vision

Others (including disorders of eye movements)

Decreased hearing or loss of hearing

Diseases of mouth/teeth/gums

Joint or bone disease/ pain or swelling in any of the joints
Back or body aches

Accidental injury, road traffic accidents and falls
Accidental drowning and submersion

Burns and corrosions

Poisoning

Intentional self-harm

Assault

All other fevers(Includes malaria, typhoid and fevers of unknown
origin,)

Pain in abdomen: Gastric and peptic ulcers/ acid reflux/ acute
abdomen

Lump or fluid in abdomen or scrotum

Gastrointestinal bleeding

Contact with venomous/harm-causing animals and plants

Symptom not fitting into any of above categories

Could not even state the main symptom
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