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Abstract
Aim This study examines the current scenario of the self-
reported prevalence of non-communicable diseases (NCDs)
in India and states, with a gender perspective. It also explores
different factors affecting the prevalence of NCDs among men
and women.
Subjects and methods The study has used data from recent
NSSO (71st Round, 2014) survey. Simple bivariate analyses
are used to calculate the prevalence rate of NCDs per thousand
persons. Binary logistics regression is applied to examine the
effects of demographic and socioeconomic variables on the
prevalence of NCDs.
Results The overall prevalence of NCDs is 55 per thousand
persons. The prevalence is higher among women (63) as com-
pared to men (47). Among Indian states, difference in the
prevalence of NCDs between men and women is the highest
in Punjab (45), followed by Himachal Pradesh (44) and
Uttaranchal (37), whereas among the union territories (UTs),
Daman and Diu (230) shows the widest gap in the prevalence
of NCDs between men and women. Rural women (86) are
found at the higher risk of NCDs as compared to rural men
(64) and their counterpart in urban areas (53). The NCD prev-
alence is significantly higher among the population aged
above 60 years (OR=8.30, p<0.001) and in richer section
(OR=1.21, p<0.001).

Conclusions In India, women are disproportionately affected
by NCDs as compared to men. Across the region, a large gap
exists in NCD prevalence between men and women. Hence,
there is an urgent need to address this issue in high NCD
prevalent states, particularly focusing women from socio-
economically disadvantaged background.
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Introduction

The increasing prevalence of non-communicable diseases has
become a serious health threat to the global population, and it
has been gaining policy recognition over the last decade
(World Health Organization 2010). Globally, out of ten deaths,
six are due to non-communicable conditions; three to commu-
nicable, reproductive or nutritional conditions; and one to in-
juries (World Health Organization 2008). The non-
communicable diseases (NCDs), including cardiovascular dis-
eases, diabetes, asthma, chronic respiratory infections, and
cancer are not the only leading causes of deaths, but they
increase the burden of morbidity and mortality in the devel-
oped as well as in the newly industrialized country like India
(Acton et al. 2002; Simpson and Sheikh 2010; Upadhyay
2012; Crocetti et al. 2013). An estimated 36 million people
die every year due to such diseases, and nearly 80 % of the
burden of such diseases is in low and middle-income countries
(LMICs) (World Health Organization 2010). The burden of
NCDs is rapidly increasing in LMICs, adversely affecting the
society and economy of a nation along with the health status of
individuals in the twenty-first century (Beaglehole et al. 2011).
In India, about 5.8million people die because of lung and heart
diseases, stroke, cancer, and diabetes. In other words, one in
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four Indians has the risk of dying due to NCDs before reaching
age 70 years (World Health Organization 2010).

Further, gender is one of the important socioeconomic deter-
minants of health. Although men have higher rates of mortality,
women report and have more morbidity than men have. There
are two broad theories: (1) biological, contending that most of the
problem is related to hormonal and genetic differences between
men and women, and (2) psychosocial, according to which the
difference is due mainly to women’s role in society and their
behavior towards illness (Mendoza-Sassi and Béria 2007). This
dissimilarity varies across the industrialized as well as the devel-
oping countries (Vlassoff 2007). Further, gender differences are
reported in health care utilization and after controlling for health
outcomes, women have higher utilization rates of medical ser-
vices than men (Hassanzadeh et al. 2014). In the high-income
countries, gender plays an important role in determining the
prevalence of self-reported disease and their management
(Hosseinpoor et al. 2012). The effect of gender on the actual
and reported prevalence of NCDs is persistent in LMICs, affect-
ing the type of and exposure to different risk factors (Shakya et al.
2014; Khuwaja and Kadir 2010). Moreover, gender norms can
predict current and future NCD risk. The recent studies have
shown that women and men have different levels of exposure
and vulnerability to the risk factors of NCDs. Women are more
vulnerable to the risk of particular NCDs (such as obesity, diabe-
tes, heart disease, stroke, cancer, chronic respiratory diseases etc.)
as compared to men (Anish et al. 2013; Bonita and Beaglehole
2014). It is also evident that women experience more ill health
than men do. Factors like the division of labour by gender, dif-
ferential exposure and vulnerability to stress among women and
men etc., are the important stressors which result in poor health
of women (McDonough and Walters 2001). Gender relations
also affect accessibility to preventive care and treatment for
NCDs (Hosseinpoor et al. 2012; Silva et al. 2014).

Besides, self-rated disease prevalence is found as an impor-
tant health indicator and self-reported symptoms of diseases
are found closely associated with morbidity and mortality,
where large-scale data on diagnosed NCDs are not available
(Vellakkal et al. 2013; Teh et al. 2014; Patra et al. 2014).
Previous literature shows a clear difference in the prevalence
of self-reported diseases between men and women across the
countries. According to a study by Alves and Rodrigues
(2005), conducted in São Paulo, the presence of chronic dis-
eases in association with gender is the strongest determinant
of self-rated health. Further, gender differences in years of
education, marital status, work status, income, living arrange-
ment and lifestyle practices can alter the prevalence of chronic
diseases and the demand for health care services in any coun-
try (Campos et al. 2015). Vadrevu et al. (2015) have shown
that women report poorer ratings on health, despite having a
higher life expectancy than men have. Crimmins et al. (2011)
have found that women report a higher prevalence of non-fatal
but acute diseases and conditions such as arthritis, asthma,

depression and cognitive loss, whereas men report, higher
prevalence of some diseases including cardiovascular condi-
tions. On the other hand, men are less likely as compared to
women to suffer from high blood pressure (HBP) and arthritis,
but more likely to suffer from asthma (Teh et al. 2014). Hence,
gender is a key determinant of the prevalence of NCDs and
plays a crucial role in reporting of diseases in the developing
countries. Therefore, the present study has attempted to focus
on the current scenario and gap in the reported prevalence of
NCDs among men and women in India and its states. The
study also tries to identify the determinants of self-reported
prevalence of NCDs affected by gender difference.

Material and methods

Data

The study has used data from social consumption and health
surveys which collect information on morbidity and diseases
conducted by National Sample Survey Organization (NSSO,
71st Round) of India, carried out during 2014 to assess mor-
bidity prevalence and its correlates (National Sample Survey
Organisation 2014). Since stratified multi-stage sampling de-
sign is adopted for the 71st round, all our estimates are derived
by using sampling weights supplied by NSSO.

Study population

The recent NSSO (71st Round) survey covered nearly 65,932
households and 333,104 individuals, and among them, nearly
33,911 individual reported morbidities and diseases during
last 15 days. The prevalence rate of NCDs calculation is based
on this sample. Whereas, the rest of the analysis is based on
33,876 persons which exclude the missing cases and com-
prises 168,697 men and 164,407 women. In the present study,
for the purpose of the analysis, responses are coded into five
different spells of ailment. The respondents are identified and
responses are adjusted for mutually exclusive reporting of
ailments instead of reporting of multiple spells.

Measurement of variables

All the variables used in this study are discussed in the fol-
lowing two categories:

Predictor variables
The principal predictor or independent variables used

in the analysis are mainly demographic and socioeco-
nomic characteristics of the respondents. In this study
variables are categorized as follows: respondent’s current
age (1 = 0 to 14 years, 2 = 15 to 34 years, 3 = 35 to
59 years, 4 = 60 and above years); sex (1 = men, 2 =
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women); residence (1 = rural, 2 = urban); marital status
(1 = never married, 2 = currently married, 3 = widowed/
divorced/ separated); level of education (1 = no school-
ing/illiterate, 2 = primary and below, 3 = middle/higher
schooling, 4 = diplomas/graduate diplomas and above);
castes (1 = schedule tribe or ST, 2 = schedule caste or SC,
3 = other backward classes or OBCs, 4 = other castes);
religion (1 = Hindu, 2 =Muslim, 3 = Christian, 4 = other),
region (1 = north, 2 = central, 3 = east, 4 = north-east, 5 =
west, 6 = south) and the monthly per capita consumption
expenditure (MPCE), representing economic status (1 =
poor, 2 = middle, 3 = rich).
Outcome variable

In the present study, we have used NCDs as the de-
pendent or outcome variable to explain the prevalence of
NCDs, by using self-reported morbidity status. In the
survey, question like Bwhat is the nature of ailment during
last 15 days^ was asked to the household members.
Nearly, 61 ailments were reported by different respon-
dents during the survey.We have categorized the diseases
according to the ‘International Classification of Diseases
10’ (ICD 10) provided by the WHO (World Health
Organization 2015). Here, the outcome variable, i.e.
NCDs is recoded into a binary variable (1 = NCDs, 0 =
all other morbidities, and diseases).

Statistical analyses

In the first stage, the bi-variate analysis was used to calculate
the prevalence rate of NCDs per thousand persons according to
the selected socioeconomic and demographic characteristics of
the respondents. As the independent variables are interrelated,
separate binary logistics regression was carried out to examine
the effect of socioeconomic and demographic variables on the
prevalence of NCDs. The advantage of logistic regression
analysis is that it requires no assumption on the distribution
of the independent variables, and the regression coefficient can
be interpreted in terms of odds ratio (OR). The odds ratio
greater than 1 is interpreted as how many times an event is
more likely to occur as compared to the reference group and
lesser than 1 is just vice-versa. The entire work of statistical
analyses was carried out by using STATA (version13.0),
whereas ArcGIS (version 10) was used to prepare the map.

Results

Distribution of sample

Table 1 represents the distribution of men and women samples
by their socio-demographic background characteristics.
Among 333,104 samples, 168,697 (50.6 %) are men and

164,407 (49.4 %) are women. About 30 % of the sampled
populations are aged below 15 years, whereas about 8 % are
of the sixty and above age group. About 57 % of the sampled
populations belong to urban areas and 43 % belong to rural
areas. About 5 % of the sample is widowed, divorced and
separated. The proportion of respondents without any educa-
tion and with high education is 32 % and 9 % respectively.
The share of scheduled tribes (STs), scheduled castes (SCs)
and other backward class (OBCs) population is 13 %, 17 %,
and 40 % respectively. About 76 % of the respondents are
Hindu, whereas Muslim, Christian, and other religions consti-
tute about 15 %, 6 % and 4 % respectively. About 22 % sam-
ples are collected from the central region of India.

Current prevalence of NCDs in India

In India, the current prevalence of self-reported non-
communicable diseases (NCDs) is 55 per thousand persons.
At the national level, it is observed that the prevalence of
NCDs is much higher among women (63) as compared to
men (47). Among Indian states, the prevalence of NCDs is
the highest in Kerala (210), followed by Goa (140), Andhra
Pradesh (121) and Tamil Nadu (115). These four southern states
also hold the top four ranks of the prevalence of NCDs among
women and men. Further, it is also observed that NCDs are less
prevalent in north-eastern states. The lowest prevalence of
NCDs is found in Nagaland (4) followed by Manipur (8),
Tripura (9), Assam (11), Meghalaya (13) and Mizoram (14).
Among the union territories, Lakshadweep (159) has the
highest NCD prevalence, whereas Delhi, the central capital,
shows the lowest prevalence (13) (Table 2).

Furthermore, few north Indian states show a considerable
gap in the prevalence of NCDs between men and women.
Punjab (45) has the highest gap in the prevalence of NCDs
among men and women followed by Himachal Pradesh (44)
and Uttaranchal (37). Hence, the picture of regional differences
in NCD prevalence is very clear here. Few states, particularly
the southern states are the hotspot of NCDs in India, whereas
the north-eastern states show the reverse scenario Fig. 1.

Gender gap in the prevalence of NCDs in India

Table 3 represents the prevalence rate of non-communicable
diseases (NCDs) per thousand populations according to the
socio-demographic characteristics of men and women. The
overall prevalence of NCDs, reported by the respondents of
this study, is 47 and 63 among men and women respectively,
which clearly shows that women are more vulnerable to the
risk of NCDs as compared to men. The prevalence of NCDs is
monotonically increased with the succeeding age groups;
however, men and women of 60 years and above age, are at
the high risk of acquiring NCDs, where older women (247 per
1,000) disproportionately suffer more from NCDs than older
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men (234 per 1,000). The prevalence of NCDs is found high
in urban areas among both men and women; nevertheless,

women (86) residing in urban areas suffer more from NCDs
as compared to men (64). Women who are widowed, divorced

Table 1 Distribution of sample by background characteristics

Background characteristics Men Women Total persons Mean SD SE

% Total % Total % N

Sex 1.4936 0.5000 0.0009

Men 50.64 168,697

Women 49.36 164,407

Age group (years) 2.1276 0.9310 0.0016

0–14 30.50 51,450 28.65 47,106 29.59 98,556

15–34 35.49 59,878 37.01 60,841 36.24 120,719

35–59 25.89 43,677 26.10 42,907 25.99 86,584

60 and above 8.12 13,692 8.24 13,553 8.18 27,245

Residence 1.4309 0.4952 0.0009

Rural 56.90 95,989 56.92 93,584 56.91 189,573

Urban 43.10 72,708 43.08 70,823 43.09 143,531

Marital status 1.5959 0.5858 0.0010

Never married 50.37 84,972 40.57 66,700 45.53 151,672

Currently married 47.44 80,033 51.30 84,349 49.35 164,382

Widowed/divorced/separated 2.19 3,692 8.12 13,358 5.12 17,050

Education 2.1776 0.9808 0.0017

No schooling/ illiterate 26.54 44,771 37.55 61,734 31.97 106,505

Primary or below 27.69 46,710 26.54 43,626 27.12 90,336

Middle and higher schooling 35.29 59,536 28.78 47,321 32.08 106,857

Diploma/graduate and above 10.48 17,676 7.13 11,723 8.83 29,399

Castes 4.3927 3.1071 0.0054

Schedule tribes 12.91 21,782 12.99 21,360 12.95 43,142

Schedule castes 16.62 28,033 16.68 27,421 16.65 55,454

Other backward classes 39.99 67,460 40.21 66,105 40.10 133,565

Other castes 30.48 51,422 30.12 49,521 30.30 100,943

Religion 1.3720 0.7489 0.0013

Hindu 75.68 127,663 75.58 124,261 75.63 251,924

Muslim 15.14 25,548 15.00 24,664 15.07 50,212

Christian 5.67 9,557 5.86 9640 5.76 19,197

Other 3.51 5,929 3.55 5842 3.53 11,771

MPCEa 1.9995 0.8168 0.0014

Poor 33.05 55,751 33.72 55,444 33.39 111,195

Middle 33.36 56,262 33.21 54,592 33.28 110,854

Rich 33.59 56,661 33.07 54,358 33.33 111,019

Region 3.4039 1.7324 0.0030

North 16.06 27,094 15.85 26,053 15.96 53,147

Central 22.03 37,169 21.33 35,071 21.68 72,240

East 18.54 31,270 18.39 30,237 18.46 61,507

North east 12.41 20,930 11.94 19,634 12.18 40,564

West 13.36 22,530 13.32 21,899 13.34 44,429

South 17.62 29,704 19.17 31,513 18.38 61,217

Total 100.0 168,697 100.0 164,407 100.0 333,104

aMonthly per capita consumption expenditure

SD standard deviation; SE standard error
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and separated reported a higher risk of NCDs as compared to
currently married women. The prevalence of NCDs is also
found higher among illiterate or low educated women as com-
pared to men with a similar level of education; further, the
prevalence of NCDs is also found high among OBC and other

castes, among Christians and in the affluent section of the
society, where women show higher NCD prevalence as com-
pared to men. The regional variation in the prevalence NCDs
is also visible. The southern region (107) shows the highest
prevalence of NCDs in India, and women (118) are found
more vulnerable to NCDs as compared to men.

Table 4 represents the results (in terms of odds ratio or OR)
from the logistic regression analysis, showing the association
between different socio-economic variables and the preva-
lence of NCDs according to the sex of the respondents.
Model 1 shows the effects of socio-economic characteristics
on the prevalence of NCDs among men, while model 2 shows
the prevalence of NCDs among women according to their
background characteristics. Further, the model 3 shows the
association between prevalence of NCDs and sex of the re-
spondents, after controlling for the other background
characteristics.

Results show that women are more likely to suffer from
NCDs (OR=1.02, p<0.05) as compared to men, irrespective
of their other socio-economic characteristics. The age of the
respondents is found positively associated with NCDs by sex
and is found statistically significant. Respondents of 60 years
and above age are found more likely (OR=8.30, p<0.001) to
suffer fromNCDs than the respondents of age below 15 years.
The prevalence of NCDs is also found significantly higher
among women as compared to men in urban areas
(OR=1.20, p<0.001); in the richer section of the society
(OR = 1.21, p < 0.001); and in the western (OR = 1.59,
p<0.001) and southern (OR=1.41, p<0.001) regions. On
the other hand, the risk of NCDs is found significantly less
among women as compared to men in the scheduled caste
(OR=0.86, p<0.01) community and in the central region
(OR=0.91, p<0.05) (Table 4).

Figure 2 represents the difference in the disease-specific
prevalence (NCDs) between men and women in India. The
cardio-vascular diseases (CVDs) are much more prevalent
among women (21 per 1,000) as compared to men (14 per
1,000) in India. Besides, diseases related to respiratory, mus-
culoskeletal and urinary systems are much more prevalent
among Indian women than among Indian men. Even though,
life-threatening cancer is also highly prevalent among women
than among men. Contrarily, the prevalence of metabolic dis-
eases like diabetes, obesity etc. is found higher among men
(11) than among women (9). Besides, accident, injuries,
burns, fractures, and poisoning are also more prevalent among
men than among women.

Discussion

In India, the prevalence of non-communicable diseases
(NCDs) largely varies across the states and the regions. The
present study shows the regional variation of NCDs in recent

Table 2 Prevalence of non-communicable diseases (NCDs) in India,
2014

States a union territories (UTs) Prevalence of NCDs
(per 1,000 persons)

Male Female Total

States

Jammu and Kashmir 36 46 41

Himachal Pradesh 24 68 47

Punjab 74 119 96

Uttaranchal 20 57 38

Haryana 19 30 24

Rajasthan 31 40 36

Uttar Pradesh 28 41 34

Bihar 22 33 27

Sikkim 15 26 20

Arunachal Pradesh 27 30 29

Nagaland 0 7 4

Manipur 7 8 8

Mizoram 15 13 14

Tripura 6 12 9

Meghalaya 13 14 13

Assam 7 16 11

West Bengal 68 92 80

Jharkhand 19 38 28

Odisha 43 50 46

Chhattisgarh 26 22 24

Madhya Pradesh 22 29 26

Gujarat 65 76 70

Maharashtra 36 43 39

Andhra Pradesh 114 127 121

Karnataka 47 68 57

Kerala 200 220 210

Tamil Nadu 99 130 115

Telengana 50 57 54

Goa 141 139 140

Union Territories

Delhi 10 16 13

Chandigarh 40 71 54

Puducherry 156 131 144

Daman and Diu 25 255 123

Dadra and Nagar Haveli 69 85 77

Andaman and Nicobar Islands 100 186 141

Lakshadweep 128 200 159

Total 47.3 63.1 55
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time. Further, the northern states represent the highest gap in
the prevalence of NCDs between men and women in India. It
is evident that men and women have different biological and
behavioral characteristics (Case and Paxson 2005). Apart
from this, men and women have different exposures to several
risk factors (such as smoking, consuming alcohol and tobacco,
excessive low and high physical exertion, occupational health
threat etc.) of acquiring different NCDs (Mohan et al. 2008;
Anish et al. 2013; Bonita and Beaglehole 2014). Hence, the
gap in NCD prevalence rate between men and women per-
sists. Further, regional differences in the prevalence of NCDs
are also observed. Southern and north-eastern regions show
the high and low prevalence of NCDs respectively (Mohan
et al. 2008). The study shows that prevalence of smoking is
the highest in eastern and southern regions owing to the high
prevalence of cardiovascular diseases (Gupta et al. 2012),
whereas, the prevalence of overweight/obesity, hypertension
and diabetes is the highest in south Indian states (Baruah et al.
2014; Anchala et al. 2014).

Although, previous studies reported that global gender in-
equality is declining, gender inequality in health still exists
(Hassanzadeh et al. 2014). In India, still there is a high volume
of excess female deaths at infant and child age (1–4 years) due

to discriminatory care at home, discriminatory health-care
seeking and selective termination of female fetuses (Bora
and Saikia 2015). Socio-cultural differences, related to son-
preference, kinship and women’s autonomy, between northern
and southern Indian states demonstrate the poor health and
higher rate of morbidity and disability in women than in
men, but gender difference in disability may not be significant
in the context of South India (Sengupta and Agree 2002). The
region wise variation in the prevalence of NCDs attributes to
regional food habits and harmful dietary practices, consump-
tion of tobacco and sedentary habits (Anchala et al. 2014).
Hence, the region specific focus on control of NCDs is impor-
tant and requires urgent intervention.

Socio-economic conditions can influence people’s expo-
sure and vulnerability to NCDs and can influence health out-
comes. The major determinants of NCDs including poverty,
illiteracy, poor health infrastructure and social inequality at
one side and demographic transition in terms of increasing life
expectancy, and urbanization and globalization on the other
(Sharma 2013). The study reveals that, in India, the prevalence
of NCDs differs according to the socio-economic characteris-
tics of the respondents, irrespective of their sex. Age is con-
sistently associated with all health conditions as an
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independent risk factor, whereas urban setting is strongly as-
sociated with the prevalence of particular diseases (Miszkurka

et al. 2012). Similarly, we have found that the prevalence of
NCDs is high among the respondents aged above 60 years and
among those who residing in urban areas. Further, NCDs are
more prevalent among the respondents with high education
level and among those who belong to the affluent class
(Bhagyalaxmi et al. 2013).

Compared with the findings of the previous study
(Upadhyay 2012), the present study has shown that cardiovas-
cular diseases (CVD), respiratory diseases and musculoskeletal
diseases are more prevalent among Indian population, and
women are found at the higher risk of these NCDs than men
are; therefore, women are disproportionately affected by NCDs
as compared to men in India. The prevalence of NCDs is found
increasing with the increase in age of women as compared to
men. Even though the prevalence of NCDs is found higher in
urban areas than in rural areas, urban women are at the greater
risk of NCDs as compared to urban men. The sedentary life-
style of the urban population mostly exposes them to the higher
risk of NCDs (Mohan et al. 2008). Although improved health
of women and girls is a key to sustainable development (PAHO
2011), to date, the global response to the NCD epidemic has
missed the significance of girls and women in its approaches
and programs (Alliance NCD 2011). Further, underdeveloped
health systems and mal-distribution of health care facilities are
also the important determinants of health; hence, underdevel-
oped and under-resourced health care systems worsen the im-
pact of the NCD epidemic (Sharma 2013). Differences in the
health needs of men and women must be addressed through
appropriate policy effort. Not only the sex-specific health con-
ditions but sex-specific needs in health conditions that affect
both must be considered so that treatment can be assessed by
both men and women without bias (Sen and Östlin 2007).

Further, in the developing countries, women report more
about the symptoms of their illness as compared to men, ow-
ing to the higher prevalence rate of self-reported diseases
among women (Miszkurka et al. 2012). For the similar reason,
reporting of symptoms of NCDs by women is found more in
urban areas and among those who are highly educated and
aware; however, it is also evident that in many societies, wom-
en lack control over resources and, hence, cannot afford qual-
ity care for NCDs.Women face sociocultural, geographic, and
economic barriers to access health care services (Alliance
NCD 2011); hence, the integration of NCD prevention activ-
ities into maternal and women-centric health programs has
considerable potential, since there is generally poor access to
care for women, girls, and other vulnerable groups affected by
NCDs (Maina 2011). There is an increasing recognition of the
importance of a life-course approach to the prevention of
NCDs beginning with the health of girls and young women
before and during pregnancy (Bonita and Beaglehole 2014).
Research has shown that when mothers are granted greater
control over resources, they allocate more to food, children’s
health and nutrition, and education (PAHO 2011); hence,

Table 3 Prevalence of non-communicable diseases (NCDs) by
background characteristics of the respondents, India, 2014

Background characteristics Prevalence of NCDs
(per 1,000 persons)

Men Women Total persons
P< 0.001 P< 0.001 P< 0.001

Age group (years)

0–14 20.1 20.0 20.1

15–34 15.3 22.8 19.0

35–59 66.4 101.2 83.6

60 and above 233.9 246.7 240.4

Residence

Rural 40.1 53.3 46.5

Urban 64.0 86.2 74.7

Marital status

Never married 18.7 20.8 19.6

Currently married 73.9 72.6 73.2

Widowed/divorced/separated 154.0 203.5 192.8

Education

No schooling/illiterate 53.5 78.4 68.2

Primary or below 42.1 52.9 47.2

Middle and higher schooling 44.2 52.3 47.6

Diploma/graduate and above 59.4 58.0 58.9

Castes

Scheduled tribes 27.6 32.0 29.8

Scheduled castes 35.8 59.0 47.0

Other backward classes 48.4 64.8 56.4

Other castes 59.9 73.7 66.5

Religion

Hindu 46.5 62.2 54.1

Muslim 41.7 56.9 49.1

Christian 96.0 111.0 103.3

Other 61.7 82.2 71.8

MPCE

Poor 27.5 40.6 34.0

Middle 44.4 57.1 50.5

Rich 75.5 99.9 87.2

Region

North 34.3 53.5 43.6

Central 26.7 36.4 31.3

East 40.4 56.7 48.2

North-east 7.7 14.8 11.1

West 46.6 54.8 50.6

South 96.0 118.0 107.1

Total 47.3 63.1 55.0

Significance level: p < 0.001, MPCE monthly per capita consumption
expenditure
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Table 4 Results from logistic regression analysis showing significance level of prevalence ofNCDs by background characteristics of the respondents,
India, 2014

Background characteristics Model 1 Model 2 Model 3

Exp β for NCDs
among men

95 % C.I.
for Exp β

Exp β for NCDs
among women

95 % C.I.
for Exp β

Exp β for NCDs
among all

95 % C.I.
for Exp β

Gender

Mena 1.0

Women 1.02* 0.96–1.08

Age group (years)

0–14a 1.0 1.0 1.0

15–34 1.36*** 1.18–1.57 1.60*** 1.37–1.87 1.50*** 1.34–1.66

35–59 3.55*** 2.97–4.25 4.86*** 4.10–5.77 4.38*** 3.89–4.95

60+ 7.02*** 5.83–8.45 9.06*** 7.52–10.92 8.30*** 7.29–9.44

Residence

Rurala 1.0 1.0 1.0

Urban 1.17*** 1.09–1.26 1.23*** 1.14–1.32 1.20*** 1.14–1.26

Marital status

Never marrieda 1.0 1.0 1.0

Currently married 1.09 0.94–1.26 0.97 0.84–1.11 1.00 0.90–1.10

Widowed/divorced/separated 1.06 0.84–1.33 1.11 0.93–1.31 1.13 0.99–1.29

Education

No schooling/illiteratea 1.0 1.0 1.0

Primary or below 1.10* 1.01–1.21 1.10* 1.00–1.20 1.08** 1.01–1.15

Middle and higher schooling 1.28*** 1.15–1.42 0.93 0.85–1.03 1.07 0.99–1.14

Diploma/graduate and above 1.38*** 1.18–1.60 0.89 0.77–1.04 1.10 0.98–1.22

Castes

Scheduled tribesa 1.0 1.0 1.0

Scheduled castes 0.84* 0.72–0.99 0.87 0.75–1.01 0.86** 0.77–0.95

Other backward classes 0.89 0.77–1.03 0.93 0.81–1.07 0.91 0.83–1.01

Other castes 0.96 0.83–1.11 0.98 0.85–1.13 0.97 0.87–1.07

Religion

Hindua 1.0 1.0 1.0

Muslim 1.02 0.92–1.13 0.96 0.88–1.06 0.99 0.92–1.06

Christian 0.97 0.80–1.16 1.08 0.91–1.28 1.03 0.91–1.16

Other 1.24* 1.03–1.51 0.98 0.83–1.17 1.09 0.96–1.24

MPCE

Poora 1.0 1.0 1.0

Middle 1.05 0.96–1.16 1.04 0.95–1.14 1.05 0.98–1.12

Rich 1.22*** 1.11–1.36 1.20*** 1.09–1.32 1.21*** 1.13–1.30

Region

Northa 1.0 1.0 1.0

Central 0.95 0.83–1.09 0.88 0.77–0.99 0.91* 0.83–1.00

East 1.14* 1.00–1.30 0.93 0.82–1.05 1.02 0.93–1.11

North east 0.40*** 0.32–0.50 0.45*** 0.37–0.55 0.42*** 0.37–0.49

West 1.72*** 1.49–1.98 1.48*** 1.29–1.69 1.59*** 1.44–1.75

South 1.56*** 1.38–1.77 1.31*** 1.16–1.47 1.41*** 1.30–1.54

a Reference category

significance level: ***p < 0.001, **p< 0.01, *p< 0.05; MPCE monthly per capita consumption expenditure
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consideration of and reduction in gender inequity are the fun-
damental components of good health and improvement in this
areas will help to move India up the gender-equity health
ranking (Raj 2011). The transformation of United Nations’
goal of ‘promoting gender equality and women empower-
ment’ (Millenium Development Goal-3 or MDG-3) to
‘achieve gender equality’ (Sustainable Development Goals
or SDG-5) in the next 15 years emphasizes the importance
of gender equality in every aspect of our life. Nevertheless,
meeting the NCD targets in the SDGs with respect to gender
equality, along with nutrition, food, and other health chal-
lenges will require an exhaustive level of focus and political
will to do so (Hawkes and Popkin 2015).

Strengths and limitations

The present study has its own strengths and limitations. The
study has attempted to fill the literature gap and research on
non-communicable diseases in India, conducted simulta-
neously in the state as well as at the national level. It contrib-
utes to the estimation of the current prevalence rate of
NCDs in India based on recent cross-sectional data.
Further, the study is the first of its kind to represent the
regional variation in the prevalence of NCDs in India and
to focus on the difference in disease prevalence from a
gender perspective, which may be useful in planning and
rolling out NCDs initiatives by the government (Wandera
et al. 2015).

Despite its strengths, this study has few limitations. The
findings of the study should be interpreted with the consider-
ation that self-reported diseases and conditions might under-
estimate the actual prevalence of different NCDs, as self-
reported diseases prevalence is subjected to recall bias and
affected by respondents’ level of knowledge and willingness
to report their health condition (VanMinh et al. 2008; Muggah
et al. 2013). Further, estimation of the prevalence rate of any
disease based on any multi-purposive sample survey may not
always provide an accurate rate of prevalence for the entire
population. Again, the cross-sectional nature of NSS does not
allow for proper ascribing of causality and associations be-
tween explanatory variables and NCDs; hence, disease-
specific longitudinal or cohort studies will be more expedient
to understand current magnitude and trend of NCDs preva-
lence (Wandera et al. 2015). Further, there is a dearth of rig-
orously analyzed sex-disaggregated data related to NCDs in
LMICs, which makes it difficult to accurately determine the
influence of gender-related factors on NCD morbidity and
mortality (Silva et al. 2014).

Conclusions

South Indian states show regional clustering of non-
communicable diseases, whereas north Indian states show
the highest gap in the NCD prevalence between men and
women. These high NCD prevalent states require specific
strategy and policy, implemented at the state level to control

Graph showing Diseases-wise (NCDs) Prevalence by Sex in India, 2014 
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the particular disease prevalence. In a developing country like
India, preventive measures, rather than curative methods of
disease control will be cost effective and helpful. Hence,
where women are more vulnerable to the certain NCDs, it is
imperative to take urgent steps to increase the level of knowl-
edge and awareness of the risk factors for NCDs. In rural
areas, programs at the community level can be implemented
particularly targeting the women affected by NCDs.
Awareness can be spread and diagnosis kit for NCDs can be
supplied at affordable prices through trained community
health workers among rural women and men. Similarly, in
urban areas, programs encouraging healthy lifestyle practices
can bring changes in the attitude of urban population by
narrowing the gap between men and women in NCD
prevalence.
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