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15-49-year-olds with self-reported heart
disease, cancer, chronic respiratory disease,
and diabetes: a national cross-sectional study
in India
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Abstract

Background Eighty per cent of India’s non-communicable disease (NCD) mortality is due to four conditions: heart
disease, cancer, chronic respiratory disease, and diabetes, which are primarily cause-amenable through treatment.
Based on Andersen’s behavioural model of health services use, the current study aimed to identify the predisposing,
enabling, and need factors associated with treatment-seeking status among people self-reporting the four main
NCDs in India.

Methods Cross-sectional study using secondary data. Usual residents aged 15-49 who self-reported cancer (n=1
056), chronic respiratory disease (n=10 534), diabetes (n=13 501), and/or heart disease (n=>5 861) during the fifth
National Family and Health Survey (NFHS-5), 2019-21, were included. Treatment-seeking status was modelled
separately for each disease using survey-adjusted multivariable logistic regression.

Results 3.9% of India’s 15-49-year-old population self-reported > 1 of the four main NCDs (0.1% cancer, 1.4% chronic
respiratory disease, 2% diabetes, 0.8% heart disease). The percentage that had sought treatment for their condition(s)
was 82%, 68%, 76%, and 74%, respectively. Greater age and having > 1 of the NCDs were associated with greater odds
of seeking disease-specific treatment. People in the middle or lower wealth quintiles had lower odds of seeking care
than the wealthiest 20% for all conditions. Women with diabetes or chronic respiratory disease had greater odds of
seeking disease-specific treatment than men. Muslims, the unmarried, and those with health insurance had greater
odds of seeking cancer treatment than Hindus, the married, and the uninsured.

Conclusion Predisposing, enabling, and need factors are associated with treatment-seeking status among people
reporting the four major NCDs in India, suggesting that multiple processes inform the decision to seek disease-
specific care among aware cases. Successfully encouraging and enabling as many people as possible who knowingly
live with major NCDs to seek treatment is likely contingent on a multi-pronged approach to healthcare policy-making.

*Correspondence:
Fredh Netterstrém-Wedin
fredh.netterstrom@gmail.com

Full list of author information is available at the end of the article

©The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use,
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this

article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/. The
Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available
in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-023-17123-3&domain=pdf&date_stamp=2023-11-7

Netterstrom-Wedin and Dalal BMC Public Health (2023) 23:2197

Page 2 of 13

The need to improve treatment uptake through accessible healthcare is further underscored by the fact that one-
fifth (cancer) to one-third (chronic respiratory disease) of 15-49-year-olds reporting a major NCD have never sought

treatment despite being aware of their condition.

Keywords Chronic disease, Delivery of health care, Health care seeking behavior, Health services research, Non-

communicable diseases

Introduction

There are concerns that the global non-communicable
disease (NCD) crisis cannot be resolved unless health-
care services become accessible to all in low- and middle-
income countries (LMICs) [1]. Despite NCDs historically
being more common in high-income countries, the global
burden has shifted, with 77% of NCD deaths now occur-
ring in LMICs [2]. Many of these deaths are premature
and can be avoided by treating those living with NCDs
[3, 4]. However, most LMICs have had difficulty adapting
their healthcare systems to address the shift in disease
burden from infectious diseases to NCDs [5]. This has
resulted in unequal access to healthcare and increased
disparities in health outcomes due to individual and con-
textual factors such as socioeconomic status and place of
residence [1]. Therefore, resolving the global NCD crisis
requires not only overall improvement in physical and
financial accessibility of NCD treatment in LMICs but
also prioritising neglected groups within these countries
[1].

India is one of the LMICs currently facing the need
to adapt health services toward NCD care, as rapid eco-
nomic growth has led to a significant increase in the
country’s NCD burden [6]. In 2007, India transitioned
from a low-income country to a lower-middle-income
country [7]. At the time, NCDs comprised half of the
country’s yearly deaths; this number has since increased
to roughly two-thirds of all annual deaths, with an esti-
mated six million people dying from NCDs annually in
India [2]. Since India is home to approximately 1.4 billion
people or 18% of the world’s population [8], these deaths
contribute to three-fourths of the total NCD mortality in
South Asia and almost one-fifth of all NCD deaths glob-
ally [2]. Consequently, improving the NCD situation in
India by ensuring that treatment is accessible to all is cru-
cial for the country, the region, and the world.

Four NCDs — heart disease, cancer, chronic respi-
ratory disease, and diabetes — contribute dispropor-
tionately to India’s death toll and have been the focus of
ongoing control efforts. These NCDs account for approx-
imately 80% of all NCD deaths in India and a similar per-
centage of the country’s premature NCD mortality [2].
In 2012, it was projected that these diseases would cost
India 3.55 trillion USD in lost savings and forgone pro-
ductivity by 2030 unless action is taken [6]. To address
this, the government of India has implemented several
nationwide programmes to control these diseases. A key

initiative is the National Programme for Prevention and
Control of Cancer, Diabetes, Cardiovascular Diseases
and Stroke (NPCDCS), which, besides prevention and
early detection, aims to provide accessible treatment for
these NCDs. Since its launch in 2010, the NPCDCS has
expanded to include chronic obstructive pulmonary dis-
ease and chronic kidney disease — a common sequela of
diabetes [9] — and has gone from treating NCDs in 100
districts to covering all 707 sections in India [10, 11].

Another example is the Ayushman Bharat programme
launched in 2018. Although not explicitly targeted
toward treating NCDs, the Ayushman Bharat has been
acknowledged as an essential programme for improving
India’s NCD situation [12, 13]. It aims to cover hospi-
talisation costs for over 100 million low-income families
and improve primary healthcare capacity (including the
provision of NCD treatment) by building 150 000 more
health and wellness centres across India [12, 14]. Gov-
ernmental initiatives such as these are crucial for achiev-
ing targets set by the World Health Organization and the
United Nations related to NCD management, including
80% availability of essential NCD medicines by 2025 and
a one-third reduction in premature NCD mortality by
2030 relative to 2015 [15, 16].

Despite ongoing efforts by the Indian government to
control the four main NCDs, progress toward ensuring
treatment availability and reducing premature mortal-
ity is lagging. Poor service preparedness and capacity,
including frequent stockouts of essential NCD medicines,
were found during the implementation of the NPCDCS
between 2013 and 2016 in the southern state of Karna-
taka (which has slightly better health and development
than the national average) [17]. According to more recent
and nationally representative data, delivery of services
for NCDs varies depending on the disease and the type
of service provider. Still, it needs to be improved across
the country [18]. Where and when NCD services are
available, incurred treatment costs are more than double
those of infectious disease treatments and disproportion-
ately affect marginalised families, such as people with low
incomes and those living in rural neighbourhoods [19].
Worryingly, India is projected not to reach the targeted
reduction in premature NCD mortality by 2030 [3].

Developing a better understanding of peoples’ treat-
ment-seeking behaviours for the four major NCDs
may facilitate the planning and provision of health-
care services in India. Treatment-seeking behaviour, or
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healthcare-seeking behaviour more generally, can be
defined as “any activity undertaken by individuals who
perceive themselves to have a health problem or to be
ill to find an appropriate remedy” [20] and represents
an extended process usually triggered by awareness of
illness culminating in accessing the formal healthcare
system [21, 22]. Studies focusing on such healthcare-
seeking behaviours and their associated factors are
essential to inform healthcare policy [23]. Yet, evidence
from India about seeking treatment for the four major
NCD:s is scarce. Previous research based on the fourth
National Family Health Survey (NFHS-4) from 2015 to
2016 focusing on diabetes and heart disease has found
that various sociodemographic and economic character-
istics, such as age and wealth, are associated with people’s
treatment-seeking status [24, 25]. While these studies
have helped elucidate the correlates of seeking treatment
for some of the major NCDs in India, a comprehensive
and up-to-date account that systematically examines
treatment-seeking behaviours across all four main NCDs
is currently missing.

The present study, therefore, aims to address this gap
in the literature by analysing data from the fifth and most
recent wave of the NFHS conducted in 2019-21. The
NFHS-5 provides nationally representative information
on individual and household characteristics, the pres-
ence of the four main NCDs, and whether people have
sought treatment for these conditions. Herein, we report
the percentage who have sought treatment among aware
cases and the factors associated with treatment-seek-
ing status for each of the four main NCDs. We use the
widely accepted Andersen’s Behavioural Model of Health
Services Use to guide our analysis [22, 26—28]. This con-
ceptual model is particularly well-suited for this pur-
pose since it was developed to help explain disparities
in healthcare access observed in national health surveys
[29]. The behavioural model posits that the use of per-
sonal health services can be explained by predisposing,
enabling, and need factors [26-28]. Predisposing fac-
tors of health service use can broadly be categorised into
demographic variables that serve as biological impera-
tives, such as age or sex, social structure variables, which
reflect the status of the individual in society (e.g., educa-
tion, ethnicity) or their social networks (e.g., family size,
religion), and health belief variables. Enabling factors
facilitate or impede the use of personal health services
and consist of the available resources in the family (e.g.,
household income, insurance coverage) and the commu-
nity (e.g., urban-rural character). Finally, need factors are
important for realising access and may constitute an eval-
uated (e.g., diagnoses) or perceived (e.g., self-rated func-
tion) need for health services [26-28].

The present study aims to identify the predispos-
ing, enabling, and need factors associated with seeking
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treatment for the four main NCDs among aware cases in
India.

Methods

Study design and setting

This study constitutes a secondary cross-sectional analy-
sis of NFHS-5 [30]. NFHS-5 is a nationally representative
survey funded by the Ministry of Health and Family Wel-
fare, Government of India, and conducted by the Interna-
tional Institute for Population Sciences (IIPS), Mumbai.
It is part of the Demographic and Health Survey (DHS)
Program. It provides information related to health and
family welfare from 707 districts across all 28 states and
eight union territories in India. Data were collected in
two phases after pretesting and training: 17 June 2019
to 30 January 2020 and 2 January 2020 to 30 April 2021.
The NFHS-5 used a two-stage stratified sample. Primary
sampling units (PSUs) were chosen from the 2011 census
of rural and urban areas in the first stage. According to
community structure and services, population size and
density, and the fraction of male workers in occupations
other than farming, urban neighbourhoods were distin-
guished from their rural equivalents [31]. PSUs, which
were chosen with probability proportional to size, were
census enumeration blocks in urban areas and villages
in rural regions. From each PSU, 22 households were
selected at random by systematic sampling. All women
aged 15 to 49 who were regular occupants or had stayed
overnight were invited to participate. Additionally, 15%
of the families were randomly chosen for interviews with
all present men aged 15 to 54 [30].

Interviews were held with 636 699 households, 724 115
women and 101 839 men during NFHS-5. The household
response rate, calculated by dividing the total number of
interviewed households by the total number of occupied
homes, was 98%. Ninety-two per cent of eligible men and
97% of eligible women completed the individual survey
[30].

Participants

Our study included 2 866 men and 25 069 women
(Fig. 1). Only individuals who answered “yes” to currently
having one or more NCDs were eligible: cancer, chronic
respiratory disease including asthma, diabetes, and/or
heart disease. Throughout this paper, we refer to these
participants as aware rather than diagnosed cases since
the NFHS-5 did not specifically ask about a health pro-
fessional’s diagnosis. Similar to other studies using NFHS
data, we excluded men aged 50+so that both sexes had
comparable age ranges [25, 32, 33]. All analyses were lim-
ited to usual (de jure) residents to avoid double-counting
[34].
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Excluded:
Does not have any of
the indicated NCDs
(n =698 591)

Y

Excluded:
Does not have any of
the indicated NCDs
(n =98 075)

Age 50+

(n=863)

A 4

Women
(n =25 524)

Not a usual resident
(n = 455)

Men
(n=2901)
Not a usual resident

(n=35)

Men
(n =2 866)

Study sample
(n =27 935)

]_

Any cancer
(n =1 056)

disease

(n=5861) (n= 10 534)

Diabetes Any heart disease Chronic respiratory
(n =13 501)

Fig. 1 Flowchart illustrating eligibility criteria and the number of respondents included in our secondary study. The sum of cases across conditions ex-
ceeds the study sample since some respondents were multimorbid. NCDs =Non-communicable diseases NFHS-5=National Family and Health Survey-5

Outcome measures

The men and women who self-reported currently hav-
ing cancer, chronic respiratory disease, diabetes, and/
or heart disease during the interview were also asked
whether they have sought treatment for their illness(es).
In the NFHS-5, this was ascertained by the follow-up
question: “Have you sought treatment for this problem?”
whereby respondents could answer “yes” or “no’”.

Independent variables selected based on the conceptual
model
We included 12 predisposing, enabling, and need fac-
tors that were available in the NFHS-5 dataset and which
overlapped with the factors presented in Andersen and
Newman’s [27, 28] seminal paper on the individual deter-
minants of health service utilisation:
Predisposing factors.
+ Age.
» Caste (forward or casteless, scheduled caste,
scheduled tribe, other backward class).
+ Years of education.
« Sex (male versus female).
+ Marital status (currently married, formerly married,
never married).
+ Number of household members.
+ Religion (Hindu, Muslim, other).

Enabling factors.

+ Health insurance (yes versus no).

+ Type of healthcare provider household members

typically visit (public versus private).

+ Wealth index (poorest, poorer, poor, richer, richest).

» Residence (rural versus urban).

Need factors.

+ Number of the remaining major NCDs co-present.
All enabling variables except health insurance were mea-
sured at the household level. All predisposing and need
factors except the number of household members were
individual characteristics. Place of residence was the
only variable not based on self-reported information.
The wealth index is based on the ownership and type of
household amenities such as flooring material, sanitation
facilities, water sources, and electronic and transporta-
tion devices [35].

Several qualitative variables were collapsed into fewer
categories before analysis (Supplemental Table 1). Hin-
duism is the most common religion in India, with Islam
in a distant second [31]. Similar to previous studies, we
grouped all other religions into a single category [36].
We grouped those not knowing their caste status with
those not belonging to any of the backward/scheduled
classes, assuming that those who do not know their
caste status have not experienced any of the class-based
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marginalisation reflective of belonging to the backwards/
scheduled classes. [37]. We grouped all non-public sec-
tors into ‘private’ for the type of healthcare provider
household members typically visit due to few respon-
dents reporting a non-governmental organisation/
trust hospital or other source (i.e., shop, home treat-
ment, other) as their usual source of healthcare [36]. We
grouped marital status congruently with the NFHS-5
report [30].

Statistical analysis

Weighted descriptive statistics were first computed to
summarise the sample characteristics. Quantitative vari-
ables were presented with median, interquartile range,
and minimum and maximum. Qualitative variables were
presented with raw counts and weighted prevalence esti-
mates. Morbidity patterns were then calculated and pre-
sented graphically. Moreover, the number of individuals
seeking treatment for their condition(s) was tabulated.

We then used survey-adjusted logistic regression to
model the association between independent and depen-
dent variables [38, 39]. We used the same independent
variables for each NCD, with the most privileged or prev-
alent group as the qualitative variables’ reference cate-
gory. There was no missing data. We reported the results
as odds ratios (ORs) and adjusted odds ratios (aORs)
with 95% confidence intervals (CI) [40]. We assessed
multicollinearity by computing the adjusted generalised
variance inflation factor [41]. Since none of the variables
had a squared value greater than five, we deemed multi-
collinearity non-problematic [42, 43].

The NFHS-5 datasets come with survey weights
attached. These weights are based on the product of the
inverse of the individual’s response rate and the inverse
of the household selection probability multiplied by
the inverse household response rate [34]. Using these
weights during analysis is important since they reduce
bias in point estimates and measures of variability [34].
However, weights for men and women are calculated
separately and do not account for the different sampling
strategies (only men from 15% of [random] households
were asked to participate). We, therefore, applied inverse
probability re-weighting (1/0.15) to the men’s survey
weights so that both men and women could be included
in the same analysis.

We used R software version 4.1.2 for the analysis [44]
with statistical significance set to o, =0.05.

Results

Descriptive data

Self-reported prevalence estimates for the four major
NCDs ranged between 0.1% for cancer and 2.0% for dia-
betes. Differences in self-reported prevalence between
men and women were the most noticeable for chronic
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respiratory disease, with women having about 0.5%
points higher self-reported prevalence. Individuals with
self-reported cancer were the youngest, and people with
self-reported diabetes were the oldest. The formerly
married, forward or casteless, and the insured had the
highest self-reported prevalence across all four NCDs
compared to the currently or never married, the back-
ward classes, and the uninsured, respectively. The richest
quintile only had the highest self-reported prevalence of
diabetes (Table 1).

The percentage of adults aged 15-49 in India self-
reporting>1 of the four main NCDs was 3.9%. The most
commonly reported morbidity dyads were chronic respi-
ratory disease with coexisting heart disease or diabetes.
The most commonly reported morbidity triad included
the same three conditions (Fig. 2).

Outcome data

Treatment-seeking status differed depending on the
condition: among those self-reporting a major NCD,
the highest percentage who had sought treatment was
observed for cancer (82%), whereas the lowest rate was
observed for chronic respiratory disease (68%) (Table 2).

Regression analysis

Cancer Holding all other variables constant, being Mus-
lim (aOR: 3.44, 95% CI: 1.26—9.4), uninsured (aOR: 0.47,
95% CI: 0.24—0.93), never married (aOR: 2.97, 95% CI:
1.16-7.59) or belonging to the middle wealth quintile
(aOR:0.27,95% CI: 0.08—0.94) was significantly associated
with cancer treatment-seeking status among aware cases
when compared to Hindus, the insured, those currently
married, and the wealthiest 20%, respectively (Table 3).

Furthermore, older individuals self-reporting cancer
had 1.08 (95% CI: 1.04—1.12) times the odds of ever seek-
ing treatment per year lived, whereas each additional
condition out of the remaining three major NCDs was
associated with 2.34 (95% CI: 1.78-3.07) times the odds
of seeking cancer treatment.

Chronic Respiratory Disease Among those who self-
reported chronic respiratory disease, belonging to the
poorest wealth quintile (aOR: 0.57, 95% CI: 0.36—0.91)
was significantly associated with lower odds of seeking
disease-specific treatment than the most affluent quintile.
By contrast, being older (aOR: 1.01, 95% CI: 1-1.03 [per
year]), female (aOR: 1.35, 95% CI: 1.03—1.76), or having
other major NCDs (aOR: 1.42, 95% CI: 1.19-1.71 [per
NCD]) was associated with increased odds of seeking
treatment for chronic respiratory disease (Table 3).

Diabetes Female (aOR: 1.62, 95% CI: 1.25-2.11), older
(aOR: 1.05, 95% CI: 1.03-1.07 [per year]), and multimor-
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Table 1 Characteristics of individuals aged 15-49 in India self-reporting the four major NCDs

Cancer
n=1056 (0.1%)’

Characteristic

Heart disease
n=>5861(0.8%)’

Diabetes
n=13501 (2.0%)’

Chronic respiratory disease
n=10534(1.4%)’

Age

Median (IQR) 35 (26, 44)

Minimum-Maximum 15-49
Sex

Male 136 (0.2%)

Female 920 (0.1%)
Marital status

Currently married 787 (0.2%)

Formerly married 66 (0.2%)

Never married 203 (0.1%)
Caste

Forward caste or casteless 233 (0.2%)

Other backward class 416 (0.1%)

Scheduled tribe 223 (0.2%)

Scheduled caste 84 (0.1%)
Number of household members

Median (IQR) 54,7)

Minimum-Maximum 1-18
Religion

Hindu 760 (0.1%)

Muslim 150 (0.2%)

Other 146 (< 0.1%)
Years of education

Median (IQR) 8(4,11)

Minimum-Maximum 0-20
Has health insurance

Yes 436 (0.2%)

No 620 (0.1%)
Where household members usually go for treatment

Private 406 (0.1%)

Public 650 (0.2%)
Wealth index

Richest 61 (0.1%)

Richer 202 (0.2%)

Middle 238 (0.2%)

Poorer 263( .2%)

Poorest 92 (0.1%)
Residence

Urban 254 (0.1%)

Rural 802 (0.1%)

36 (28,43) 41 (34, 46) 38(28,44)
15-49 15-49 15-49
830 (1.2%) 1595 (2.1%) 614 (0.9%)

9704 (1.6%) 11906 (1.9%) 5247 (0.7%)

8230 (1.7%) 11 470 (2.5%) 4604 (1.0%)
706 (2.5%) 954 (3.6%) 387 (1.3%)
1598 (0.8%) 1077 (0.6%) 870 (0.4%)
2881 (1.7%) 93 (2.5%) 1768 (1.0%)
3838 (1.3%) 4996 (1.9%) 1937 (0.7%)
1838 (1.3%) 1781 (1.3%) 1080 (0.8%)
1977 (1.4%) 2531 (1.8%) 1076 (0.8%)
4 (4,6) 4(3,6) 5(4,6)

1-25 1-26 1-21

7 586 (1.4%) 9571 (2.0%) 3807 (0.8%)
1357 (1.5%) 2211 (1.9%) 1181 (1.2%)
1591 (1.7%) 1719 (2.4%) 873 (0.7%)
8(2,10) 9(4,12) 7(1,10)
0-20 0-20 0-20

4197 (1.6%) 4 878 (2.4%) 2006 (0.9%)
6337 (1.3%) 8623 (1.8%) 3855 (0.8%)
4224 (1.2%) 5590 (2.0%) 2226 (0.7%)
6310 (1.7%) 7911 (2.0%) 3635 (0.9%)
1 729(1 %) 3413 (2.9%) 835 (0.6%)
2137 (1.4%) 3425 (2.4%) 1120 (0.7%)
2327 (1.6%) 2827 (1.9%) 1297 (0.8%)
2330 (1.6%) 93 (1.4%) 1445 (1.0%)
2011 (1.5%) 1 643( 19%) 1164 (1.0%)
2882 (1.4%) 4721 (2.5%) 1407 (0.7%)
7652 (1.5%) 8780 (1.7%) 4454 (0.9%)

'All n are the actual (unweighted) observations. Percentages are weighted and represent the national prevalence of self-reported disease

IQR=Interquartile range

bid (aOR: 1.82, 95% CI. 1.48-2.24 [per NCD]) people
self-reporting diabetes were at increased odds of ever
seeking diabetes treatment. By contrast, individuals self-
reporting diabetes belonging to the middle (aOR: 0.65,
95% CI: 0.42-1) or lower ([aOR: 0.45, 95% CI: 0.28—0.72]
[aOR: 0.43, 95% CI: 0.25-0.73] for the poorer and poorest,
respectively) wealth quintiles were at significantly lower
odds than the wealthiest of ever seeking diabetes treat-
ment (Table 3).

Heart Disease When adjusting for all other included
covariates for individuals knowingly living with heart
disease, age (aOR: 1.05, 95% CI: 1.02-1.07), coexisting
major NCDs (aOR: 1.44, 95% CI: 1.2-1.74 [per NCD])
and belonging to the poorer wealth quintile (aOR: 0.46,
95% CI: 0.24-0.92) were significantly associated with
treatment-seeking status (Table 3).
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3 NCDs

Cancer + diabetes + heart disease

M Chronic respiratory disease + cancer + diabetes

B Chronic respiratory disease + cancer + heart disease
Chronic respiratory disease + diabetes + heart disease

B Cancer + diabetes

B Cancer + heart disease

M Chronic respiratory disease + cancer

M Chronic respiratory disease + diabetes

B Chronic respiratory disease + heart disease
M Diabetes + heart disease

NCDs n Prevalence Cum. Prevalence
1 25 699 3.58% 3.58%
2 1761 0.26% 3.84%
3 169 0.02% 3.86%
4 306 0.05% 3.91%

Fig. 2 Self-reported morbidity counts, dyads and triads for the four major NCDs in India among adults aged 15-49. All n are the actual (unweighted)
observations. Absolute and relative prevalence estimates have been weighted to be nationally representative. NCDs =Non-communicable diseases

Table 2 Treatment-seeking status for the four major NCDs
among individuals aged 15-49 with self-reported disease in India

Has sought
treatment for the
disease'
Condition n % (95%
(@)]
Cancer (n=1056) 846 82.3%
(76.6-87%)
Chronic respiratory disease (n=10 534) 7176 67.7%
(65.1-70%)
Diabetes (n=13501) 10 361 76.3%
(74.1-78%)
Heart disease (n=5 861) 4307 74.2%

(70.5-78%)
TAll n are the actual (unweighted) observations. Percentages are weighted
and represent national estimates of seeking treatment among those with self-
reported disease

Discussion

To the best of our knowledge, this is the first study which
has attempted to systematically investigate the factors
associated with seeking treatment for the four main
NCDs among aware cases in India. Developing a better

understanding of treatment-seeking behaviours for these
NCDs is needed since improvements in the access to and
delivery of treatment represent an essential component
in addressing India’s avertable NCD mortality [3, 4]. The
need to develop a better understanding of the factors
associated with treatment-seeking behaviours for the
four main NCDs is further underscored by the fact that
the share of aware persons who have never sought treat-
ment is alarmingly high, ranging from one-fifth among
those who reported living with cancer to one-third
among those self-reporting living with chronic respira-
tory disease.

We adopted the widely acknowledged Behavioural
Model of Health Services Use [26—28] in our analysis of
recent and nationally representative data, which helped
uncover the predisposing, enabling, and need factors
associated with seeking disease-specific treatment among
15-49-year-olds self-reporting any of the four main
NCDs in India. A key finding of this study is that vari-
ables from all three overarching factor categories were
significantly associated with treatment-seeking behaviour
across the four NCDs. Greater age (a predisposing factor)
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Table 3 Factors associated with seeking treatment for the four major NCDs among individuals aged 15-49 with self-reported disease

in India
Cancer Chronic respiratory disease Diabetes Heart disease
Factor OR aOR OR aOR OR aOR OR aOR
(95% ClI) (95% ClI) (95% ClI) (95% Cl) (95% Cl) (95% Cl) (95% ClI) (95% ClI)
Predisposing
factors
Age 1.02 1.08*** 1.01 1.01* 1.06%** 1.05%** 1.03*** 1.05%**
(0.99,1.05) (1.04,1.12) (0.99,1.02) (1.00, 1.03) (1.05,1.07) (1.03,1.07) (1.02, 1.05) (1.02,1.07)
Sex
Male — — — — — — — —
Female 094 133 1.26 1.35% 1.68%** 1.62%%* 1.10 1.15
(0.48,1.84) (0.69, 2.57) (0.96, 1.66) (1.03,1.76) (1.34,2.09) (1.25,2.11) (0.77,1.57) (0.82,1.63)
Marital status
Currently married  — — — — — — — —
Formerly married  0.85 0.58 093 0.84 1.16 0.95 1.01 1.01
(0.38,1.91) (0.22,1.50) (0.64,1.36) (0.60, 1.18) (0.78,1.73) (0.63,1.44) (0.66, 1.56) (0.63,1.63)
Never married 1.08 2.97* 1.09 133 0.209%** 0.69 0.80 1.56
(0.52,2.27) (1.16,7.59) (0.78,1.54) (0.90, 1.97) (0.21,041) (043,1.10) (0.49,1.29) (0.90, 2.70)
Caste
Forward casteor  — — — — — — — —
casteless
Other backward 046 0.73 1.01 1.04 0.77 0.80 1.02 0.94
class (0.18,1.20) (0.26, 2.05) (0.72,1.40) (0.77, 1.40) (0.56, 1.05) (0.58,1.10) (0.63,1.65) (0.60, 1.48)
Scheduled tribe 1.05 2.00 0.72 0.95 0.53* 0.71 0.66 0.81
(0.31,3.54) (0.57,7.09) (047,1.171) (061, 1.48) (0.33,0.86) (047,1.07) (037,1.17) (0.45,1.43)
Scheduled caste 0.49 1.08 0.78 0.85 1.00 1.25 133 138
(0.17,142) (0.36,3.23) (0.52,1.16) (0.56,1.27) (0.70, 1.43) (0.86,1.81) (0.76, 2.30) (0.79,2.39)
Number of house- 0.95 0.89 1.00 1.00 0.96 0.98 1.01 1.05
hold members (0.84,1.06) (0.77,1.03) (0.95,1.05) (0.95, 1.05) (0.92, 1.00) (0.93,1.04) (0.95,1.07) (0.98,1.12)
Religion
Hindu — — — — — — — —
Muslim 1.95 3.44* 1.14 1.21 1.12 1.22 0.75 1.06
(0.92,4.16) (1.26,9.40) (0.83,1.57) (0.85,1.71) (0.80, 1.56) (0.86,1.71) (0.43,1.31) (0.61,1.83)
Other 117 191 0.93 0.96 152 1.18 0.72 0.67
(044,3.13) (0.38,9.50) (0.65,1.34) (0.68,1.35) (0.90,2.57) (0.67,2.06) (0.44,1.16) (041,1.10)
Years of education 1.05 1.04 1.02 1.00 1.00 1.02 1.03 1.03
(1.00, 1.10) (097,1.171) (1.00, 1.04) (0.98, 1.03) (0.98, 1.02) (0.99, 1.04) (1.0,1.06) (0.99, 1.07)
Enabling factors
Has health insurance
Yes — — — — — — — —
No 0.67 047* 0.99 1.00 0.88 0.90 0.75 0.84
(032,1.41) (0.24,0.93) (0.78,1.27) (0.79,1.28) (0.69,1.12) (0.71,1.15) (0.54, 1.04) (0.58, 1.20)
Where household
members usually go
for treatment when
sick
Private — — — — — — — —
Public 1.02 1.04 0.95 1.00 0.99 1.05 0.76 0.81
(0.50, 2.10) (0.55,1.97) (0.75,1.22) (0.80, 1.25) (0.78,1.25) (0.83,1.33) (0.53,1.08) (0.59,1.171)
Wealth index
Richest — — — — — — — —
Richer 0.63 0.81 0.64* 0.72 0.73 0.74 0.68 0.74
(0.22,1.76) (0.30,2.18) (0.43,0.97) (0.49,1.07) (0.48,1.11) (048, 1.14) (0.33,1.37) (0.39,1.38)
Middle 0.19%* 0.27* 0.86 1.04 0.56** 0.65* 0.46* 0.62
(0.06,0.57) (0.08,0.94) (0.60, 1.24) (0.69,1.57) (0.38,0.84) (0.42,1.00) (0.23,0.94) (0.31,1.25)
Poorer 0.25* 045 0.52** 0.63 0.40%** 0.45%** 0.34** 0.46*

(0.09,0.72) (0.14, 1.44) (0.33,0.81) (0.35,1.14) (0.26, 0.60) (0.28,0.72) (0.16,0.71) (0.24,0.92)
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Cancer Chronic respiratory disease Diabetes Heart disease
Factor OR aOR OR aOR OR aOR OR aOR
(95% CI) (95% CI) (95% CI) (95% Cl) (95% Cl) (95% Cl) (95% Cl) (95% CI)
Poorest 0.22%% 0.36 0.44%*% 0.57* 0.37%** 0.42%% 0.40%* 0.59
(0.07,0.68) (0.11,1.19) (0.31,0.64) (0.36,0.91) (0.23,0.59) (0.25,0.73) (0.20,0.78) (0.28,1.22)
Residence
Urban — — — — — — — —
Rural 0.40* 0.78 0.66* 0.79 0.65** 0.98 0.67 0.94
(0.18,0.89) (0.30,1.98) (0.47,091) (0.55,1.14) (0.50,0.86) (0.75,1.28) (0.44,1.01) (0.61,143)
Need factors
NCDs 1.77%%* 2.34%%* 1.38%** 1.42%** 1.46%** 1.82%** 1.46%** 1.44%%*
(1.34,232) (1.78,3.07) (1.16,1.65) (1.19,1.71) (1.19,1.78) (1.48,2.24) (1.20,1.77) (1.20,1.74)

*p<0.05; **p<0.01; ***p<0.001
OR=0dds Ratio, aOR=Adjusted Odds Ratio, Cl=Confidence Interval

and reporting multiple major NCDs (a need factor) were
significantly associated with greater odds of seeking dis-
ease-specific treatment among aware cases. By contrast,
individuals in the middle or lower wealth quintiles had
lower odds of seeking treatment than the wealthiest 20%.
These variables and overarching factor categories repre-
sent distinct constructs for explaining treatment-seeking
behaviours and subsequent use, suggesting the need for
a multi-pronged approach to optimise treatment uptake
among those knowingly living with major NCDs in India.

Predisposing and need factors associated with treatment-
seeking status

Self-reported major NCD co-morbidities, the only need
factor included in our study, were significantly associated
with increased odds of seeking disease-specific treatment
for each NCD, confirming the importance of considering
need factors when studying treatment-seeking behav-
iours. The increased healthcare needs of people living
with multiple chronic conditions in India are well docu-
mented. A 2015 systematic review established that Indi-
ans with numerous chronic conditions often experience
psychological distress and lowered quality of life and
physical capacity [45]. Our study adds to this evidence
base by showcasing the role of co-morbid major NCDs in
seeking treatment for the four main NCDs.

Greater age was also significantly associated with
increased odds of seeking disease-specific treatment for
all four NCDs among aware cases. The positive asso-
ciation between age and seeking treatment expands on
previous research in India focusing on 15-49-year-olds
with heart disease [24] and diabetes [25] and suggests
that age is an important predisposing factor for explain-
ing treatment-seeking behaviour across all four major
NCDs. According to Andersen and Newman [27, 28], the
increased propensity to use healthcare services among
older individuals stems from increased illness across
the life course. Since other co-existing diseases (besides
the major NCDs, which we included as a need factor)

become more prevalent with age [46—48], this explana-
tion also seems plausible in the present context.

We also found that women were at greater odds of ever
seeking treatment than men for all conditions; however,
large statistical uncertainty surrounded all point esti-
mates except for diabetes and chronic respiratory disease.
Among aware cases, women had 1.62 and 1.35 times the
odds of ever seeking treatment for diabetes and chronic
respiratory disease, respectively. These findings might
reflect biological differences in health status between the
sexes [26—28], as previous studies have linked the female
reproductive physiology to a higher risk of complica-
tions during diabetes and more severe symptoms during
chronic respiratory disease [49, 50].

Although the aforementioned need and demographic
predisposing factors are generally considered equitable
sources of variation in healthcare access [26], we argue
that such differences are only justifiable for the type or
amount of treatment received — not whether any treat-
ment is sought. Our findings suggest the need to encour-
age people with comparatively less illness to be more
proactive in seeking out treatment for their NCDs, which
could potentially be facilitated through educational cam-
paigns outlining the benefits of seeking timely treatment.

Religion and marital status were the only predisposing
factors significantly associated with seeking treatment
in the present study. Muslims and the never-married
self-reporting cancer had roughly three times the odds
of seeking cancer treatment than Hindus and the cur-
rently married ones. The fact that the never-married had
greater odds of seeking cancer treatment than the pres-
ently married is a finding to be noted, given that marriage
is typically considered a source of social support that can
be leveraged to access health services [51]. Studies focus-
ing on participation in cancer screening in India have
also found results conflicting with ours, including lower
compliance with breast cancer screening among Mus-
lims than Hindus and lower participation rates in cervical
screening programmes among unmarried than married
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women [52, 53]. Therefore, further research is needed
to better understand the relationship between religion,
marital status, and seeking cancer treatment and provide
more conclusive information that supports or contradicts
our findings.

Enabling factors associated with treatment-seeking status
Wealth was significantly associated with treatment-seek-
ing status across the four main NCDs: the less affluent
knowingly living with disease consistently showed lower
odds of seeking treatment than the wealthiest quin-
tile despite adjusting for predisposing, other enabling,
and need factors. This finding is most likely reflective of
India’s health financing system. Approximately half of
the country’s health spending is financed through out-of-
pocket expenditure [54]. For NCDs specifically, the costs
incurred by patients are primarily for treatment [19].
Whereas the wealthiest may deal with such expenses by
reducing non-essential expenditures, the poor must often
borrow or sell assets [55]. However, borrowing or selling
off assets is not a sustainable health financing solution
for NCDs since these conditions often require prolonged
treatment with recurring expenses [56]. Therefore,
our study suggests that the less affluent are more likely
to avoid seeking treatment altogether, possibly due to
the anticipated financial burden of managing the major
NCDs.

In contrast to household wealth, health insurance
only uniquely contributed to seeking cancer treatment.
Specifically, the insured had two times the odds of seek-
ing cancer treatment than the uninsured. This may be
due to the high costs associated with cancer treatment,
which account for nearly 80% of all catastrophic health
expenditures in India [57]. Although health insurance
has not traditionally covered cancer treatment, cover-
age has become more common in government insurance
schemes [58]. Our findings suggest that health insurance,
whether through reimbursement for expenses or lump
sum payments upon diagnosis, may play an essential
role in facilitating access to cancer treatment, which is
an expensive disease to manage. However, we note that
respondents self-reporting cancer had varying types of
health insurance (Supplementary Table 2), so further
research is needed to fully understand the potential
impact of health insurance coverage on cancer treat-
ment-seeking behaviour.

Limitations

Our study has some limitations that should be considered
when interpreting the results. Firstly, since the NFHS is
limited to 15-49-year-olds, results might not be general-
isable to those for whom these NCDs are most common
(i.e., adults aged 50 and above). Secondly, we focused on
examining the treatment-seeking behaviour among those
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who self-reported and thus were aware of having any of
the four main NCDs, as awareness represents an impor-
tant catalyst in the healthcare access process [22]. Conse-
quently, our results do not represent people unknowingly
living with NCDs. Unaware cases constitute a substantial
portion of all NCD cases: an analysis of NFHS-4 (2015-
16), which complemented self-reports with blood glu-
cose readings, found that almost half of this age group’s
diabetes prevalence (which was 2.9% at the time) was
unreported [33]. Previous research in India focusing
on treatment-seeking behaviours for heart disease [24]
and treatment utilisation patterns for diabetes [59] have
employed Heckman-type selection models to generalise
results beyond aware cases. However, the use of such
models remains contested, as they rely on a theoretically
valid exclusion restriction (i.e., a variable understood as
being independently associated with self-reporting an
NCD but not seeking or availing treatment for it) to pro-
duce unbiased estimates [60—63]. Thirdly, our study did
not consider whether those who had sought treatment
could procure it, nor the quality of treatment received.
Ensuring the quality of care through appropriate man-
agement and retention is also necessary in minimising
avoidable NCD mortality in LMICs [4]. Lastly, although
we included 12 predisposing, enabling, and need factors
in our analysis, it is not a fully exhaustive account. Occu-
pation, for instance, is a common predisposing factor in
Andersen’s model [26], but we could not include employ-
ment-related information since it was only collected in
15% of randomly selected households. We also did not
consider that the studied factors may be intersecting and
mutually reinforcing sources of marginalisation or privi-
lege. Such interactions are at the centre of intersectional
theory, which has been recognised as an important theo-
retical framework in public health [64]. Future research
studying treatment-seeking behaviours for NCDs should
therefore consider combining the behavioural model
of health services use with intersectional theory due to
the latter’s potential to document health inequalities
more precisely [65]. Such research should ideally rely on
a mixed methods approach to fully capture the reasons
underlying treatment-seeking behaviours.

Conclusion

In conclusion, the present study found that greater age
and having multiple major NCDs co-present was asso-
ciated with an increased likelihood of seeking disease-
specific treatment for the four main NCDs among aware
15-49-year-old cases in India. By contrast, the less afflu-
ent who knowingly lived with any of the four main NCDs
had lower odds of seeking disease-specific care. Asso-
ciations between treatment-seeking status and other
predisposing factors (religion, marital status, and sex)
and enabling factors (insurance coverage) depended
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on the NCD. The fact that predisposing, enabling, and
need factors were associated with treatment-seeking
status suggests that health policies in India should take
a multi-pronged approach to improving access to treat-
ment among aware cases. The potential and need for
improving access to and use of treatment services for the
four main NCDs is further underscored by the fact that
roughly one-fifth (cancer) to one-third (chronic respira-
tory disease) of 15-49-year-olds reporting a major NCD
in India have never sought treatment, despite being
aware of their condition.
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