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Poor nations are already facing the heat of double burden of communicable

and non-communicable diseases (NCDs), often known as chronic illnesses,

which are characterized by a protracted course and are multifactorial in

causation. In addition to this, neglected non-communicable diseases (NNCD)

in the form of gout, sickle cell disease, accidents and many more are likely

to be one of the biggest public health challenges soon. Nearly three-quarters

(31.4 million) of all NCD-related fatalities occur in developing nations. In terms

of morbidity and mortality, the “BIG FOUR” NCDs—diabetes, cancer, chronic

respiratory diseases, and cardiovascular diseases—are widely acknowledged

as the main contributors to global health loss. However, other NCDs account

for 55% of the global burden of NCDs and are frequently neglected in terms of

premature death, increasedDisability Adjusted Life Years (DALY), and decreased

Quality-Adjusted Life Year (QALY).We have briefly discussed the disease burden

of a few significant, yet neglected NCDs in this paper.
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non-communicable disease (NCD), diabetes, hypertension, NCD and risk factors, NCD
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Introduction

Global and national burden of NCDs

Non-communicable diseases (NCDs), usually referred to as chronic diseases, are

brought on by a confluence of physiological, behavioral, physiological, environmental,

and environmental factors. Annually, they claim the lives of 41 million people, or

71% of all fatalities globally. The NCDs claim more than 15 million lives each year in

people between the ages of 30 and 69 with low- and middle-income countries account

for 85% of these “premature” deaths. Low- and middle-income nations represent 77%

of all deaths from NCDs (1). Cardiovascular diseases (which kill 17.9 million people

annually), cancer (9.3 million), respiratory problems (4.1 million), and diabetes (1.5

million) round out the top five causes of NCD deaths (2). Global Framework action on
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prevention and control of NCDs keeps into consideration

the lifestyle risk factors such as nutrition, physical inactivity,

alcohol and tobacco use, and related comorbidities such as

hypertension, obesity, high cholesterol level, diabetes, etc. (2).

Non-communicable diseases (NCDs) account for a sizable

portion of the global disease burden and have a significant

economic impact, particularly in nations with low and moderate

incomes. According toWorldHealth Organization, the top three

fatalities in 2019 were ischemic heart disease, stroke, and chronic

obstructive pulmonary disease (COPD), all of which are NCDs.

More than 23 million people died from NCDs (2), which were

also six of the top 10 global causes of death in 2019. Almost 36

million people who die from all NCDs each year are represented

by this (equivalent to 63 per cent of global deaths). Between

the ages of 30 and 70, 14 million individuals die prematurely

globally, with 86 percent occurring in low- and middle-income

nations (3). Six of the top 10 diseases in 2019 with the most

disability-adjusted life years (DALYs) were NCDs. From 1990

to 2019 for all ages, these NCDs rose on the list of the top

causes of DALYs. In 2019, NCDs accounted for seven of the

top 10 major causes of DALY among the 25- to 49-year-old

age group, which is most productive age group. The sum of

the DALYs for this age group caused by these seven disorders

accounted for one-fourth of all DALYs during that year. The

first nine major causes of DALYs for people aged 50–74 in

2019 were all NCDs, accounting for 45% of all DALYs for this

age group.

In India, the burden of non-communicable diseases has

increased over the past 20 years, replacing infectious diseases,

under nutrition, maternal disorders, and pediatric illnesses

(NCDs). In 2019, NCDs were responsible for 65% of all fatalities

in the nation (4). The Indian government approved the global

NCD monitoring targets in 2013 and developed the country’s

own NCD targets (10) and indicators (21) that must be met by

2025 (4, 5). Every region in India is vast and unique in terms

of its socio-demographic profile, disease epidemiology, cultural

and lifestyle traditions, and economic and social development

(6). Despite of the economic and health system profiles of the

various regions, NCDs and the risk factors associated with them

are common and becoming a major public health concern.

Consequences of NCDs

Non-communicable diseases (NCDs) have a significant

economic impact on populations in addition to causing

morbidity and mortality. The expansion of the national

economy as well as personal financial security is negatively

impacted by non-communicable diseases (NCDs). In low- and

middle-income countries, NCDs frequently have an impact on

a person’s most productive years of life. People with NCDs

must pay high healthcare costs and have few job possibilities,

which put households at greater risk financially. Increase in

healthcare expenditure, and decrease in productivity put strain

on the economy of developing countries and impedes social and

economic advancement. It is crucial to discuss the social and

economic repercussions of the “chronic emergency” of NCDs in

India because India contributes significantly to global mortality

and lost disability adjusted life years (DALYs) (7).

With high rates of NCD morbidity and mortality at a time

when communicable diseases are not yet under control, India

is one of the developing countries that has gone through a

“double burden” epidemiological transition. At a time when

communicable diseases had fallen to noticeably lower levels,

chronic conditions have seen a rise in most developed countries.

Secondly, different states in India are at various stages of the

transition. This epidemiological transition is being driven by

a change in demographics. In 2025, there will be 7.6 percent

more people 65 who are 65 years and above than there were in

2000 (8).

What are neglected
non-communicable diseases
(NNCD)?

While diabetes, chronic obstructive pulmonary disease

(COPD), cancer, and cardiovascular diseases all contribute

significantly to global health loss, other NCDs account

for a greater portion (55%) of the global NCD burden.

Musculoskeletal conditions, particularly low back and neck

pain, depression, substance abuse disorders, liver cirrhosis,

chronic kidney disease, asthma, various digestive conditions

(peptic ulcer, anxiety disorders, congenital anomalies, and

hemoglobinopathies) are a few of the more serious ones.

Contrary to the “big four” NCDs, many of these illnesses result

in chronic disability rather than early mortality, which suggests

that preventing chronic disability should be a top priority for any

health system (Figure 1) (9). The current study aims to estimate

the global burden of NNCDs and to find out the possible ways

to address this within National Programme for Prevention and

Control of Cancer, Diabetes, Cardiovascular Diseases and Stroke

(NPCDCS) in India.

Methodology

We searched the databases “MEDLINE, PsycINFO, Scopus,

Web of Science, and Google scholar” using the following

terms: (“diabetes”) and (“diabetes mellitus”), (“type 1 diabetes”),

(“nutritional programs in India”), (“Health policies in India”)

(“juvenile diabetes in India”), NCDs, NNCDs, hypertension,

diabetes, cancer, gout, sickle cell disease, etc. This review

includes all pertinent publications and policy papers (MOHFW,

INDIA) available in the public domain from 2005 to support

its claim. All relevant articles were included and a total of 890
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FIGURE 1

Identification of studies.

articles were extracted after database searching. Initially, 250

duplicated information articles and 240 records were removed.

By screening the article’s titles and abstracts, 190 irrelevant

articles were removed, and 10 reports were not retrieved, 135

articles were excluded after reviewing the full-text articles due

to not fulfilling the research question and the review inclusion

criteria. Finally, 35 studies and 30 reports met the inclusion

criteria and entered the research process of the review.

Results and discussion

The neglected non-communicable diseases include gout,

sickle cell disease, asthma, chronic kidney disease, liver

cirrhosis, alzheimer’s disease and many more which are not

even recognized.

Gout

Gout, the most common kind of inflammatory arthritis,

is caused by an accumulation of uric acid crystals in and

around the joints as a result of hyperuricemia. The range of

gout prevalence and incidence vary differently from 1 to 6.8%

and 0.58 to 2.89 per 1,000 person-years, respectively. It affects

more men than women as they become older and in specific

ethnic communities. Obesity, nutritional variables, and other

conditions are only a few of the many risk factors for gout. It

has been observed that gout has connections with concomitant

conditions such sexual dysfunction, tachycardia, obstructive

sleep apnea, and osteoporosis, and deep vein thrombosis. In

people with gout, specific patterns of comorbidity clustering (in

the form of heart disease, chronic kidney disease) have been

identified (10).
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The prevalence of gout in India is unclear. According

to a study conducted by the Community Oriented Program

for Control of Rheumatic Diseases (ILAR COPCORD) in the

Indian village of Bhigwan, the prevalence of gout is 0.12% (11).

According to a study from Vellore, 15.8% of the patients are

under 30 years old; urban Indians are more affected than rural

Indians are, and because metabolic syndrome is more prevalent

in younger people, their first gout attack usually happens 10

years earlier (12). Another Indian investigation revealed that the

metabolic syndrome’s laboratory and anthropometric indicators

are linked to elevated uric acid levels (13).

Sickle cell disease

Sickle Cell Disease (SCD) has been recognized as a global

issue of public health concern (World Health Organization and

United Nations). Excess mortality in children under five is a

result of the high frequency of untreated non-communicable

illnesses, particularly SCD.

In Nigeria, India, and the Democratic Republic of the

Congo, where the disease affects up to 2% of the population

and the transmission prevalence rate (sickle cell trait) is

as high as 10% to 30% (14). At least 150,000 infants are

thought to be born each year with SCD in Nigeria alone.

Sickle hemoglobin has been found in the tribal populations

of the Nilgiri Hills (15), Bihar (16) and Odhisa (17). The

sickle cell gene has been found to be common among several

population groups, including the scheduled tribes, scheduled

castes, and other backward classes in India, which are three

socioeconomically disadvantaged ethnic groups (17–20). There

have been reports of some startling discrepancies, such as a

tribal community in Valsad having lesser sickness as compared

to non-tribal population in Nagpur (21), which is attributed

to the exceptionally high alpha thalassemia rates in the tribal

group. The apparent difference in disease severity among

numerous sources in India is partially attributable to the method

of patient assessment (22, 23), with studies of hospitalized

cases reported severe disease in contrast to the Burla (24)

where mild to moderate diseases have been reported from out

patient department. In a different study performed in Sindh

Province, sickle cell disease patients were identified to have

sickle—cell disease in 40% of cases, and of the 54% who had

SS disease, only 16% had alpha thalassemia (25), compared

to over 50% and 86% observed in Odisha (21) and Valsad

(21), respectively.

Chronic kidney diseases

Chronic kidney diseases (CKD) are commonly found among

the individuals having diabetes and high blood pressure (26).

The global burden of morbidity and death is directly impacted

by CKD through its impact on cardiovascular risk and ESKD

(27). Globally, there are 4.902–7.083 million individuals with

end-stage kidney disease (ESKD) who need renal replacement

therapy, while the prevalence of chronic kidney disease is

13.4% (11.7–15.1%).

The reported prevalence of CKD varies by area and ranges

from 1 to 13%; most recently, statistics from the Kidney Disease

Data Center Study of the International Society of Nephrology

revealed a prevalence of 17% (28). There are many different

etiologies of CKD in India. Parts of the states of Andhra Pradesh,

Odisha, and Goa have high rates of CKD of unidentified etiology

(CKDu), a chronic multifocal nephritis with a covert beginning

and sluggish progression (29).

The percentage of deaths in India attributed to kidney failure

increased by 38% between 2001–2003 and 2010–2013. From

0.59 million fatalities in 1990 to 1.18 million deaths in 2016,

CKD was the major cause of deaths in India. As reported by

theMillion Death Study, there were 136,000 renal failure-related

deaths in 2015. According to an estimate from 2018, there are

∼175,000 chronic dialysis patients in India, translating to a

prevalence of 129 per million people. According to a systematic

review, about two-thirds of patients with kidney failure were

projected to passed away in 2010 without obtaining dialysis

facility (30). In another study, total 5588 subjects were analyzed.

The mean ± SD age of all participants was 45.22 ± 15.2 years

(range 18–98 years) and 55.1% of them were males and 44.9%

were females. The overall prevalence of CKD in the SEEK-

India cohort was 17.2% with a mean eGFR of 84.27 ± 76.46

versus 116.94 ± 44.65 mL/min/1.73 m2 in non-CKD group

while 79.5% in the CKD group had proteinuria. Prevalence of

CKD stages 1, 2, 3, 4 and 5 was 7%, 4.3%, 4.3%, 0.8% and 0.8%,

respectively (31–33).

Liver cirrhosis

Liver disease is among the leading causes of death and

morbidity all over the world. It was the 11th main cause of

mortality and 15th significant cause of morbidity in the world

in 2016, accounting for 2.2% of deaths and 2.2% of disability-

adjusted life years. In 2017, 1.32 million people died from CLD,

with roughly two thirds being men and one third being women

(34). Liver cirrhosis is a significant health issue in India as

well. India accounted for one-fifth (18.3%) of all fatalities due

to cirrhosis globally, with 259,749 liver disease deaths recorded

there in 2017, or 2.95% of all deaths (35). India alone was

responsible for 18.3% of the two million deaths caused by

liver disease worldwide in 2015. India bears a heavy burden

of liver disease and 2.1% of all fatalities in India in 2016

were attributed to various CLDs and cirrhosis (36). Recent

evidence suggests that the prevalence of metabolic syndrome

among adults in India is 30% (95%CI: 28–33%). Although, they

were unable to identify any significant geographic or temporal
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(from 2003 to 2019) pattern. The authors documented a much

higher incidence of liver disease among population having

advanced age, in facility based studies, in urban areas and among

females (37–41). A prevalence of NAFLD between 19 and 32.0%

was reported in the few population-based studies. Another

population survey from Kerala then revealed that both urban

(55.2%) and rural (43.4%) people were suffered from CLD (42).

Alzheimer’s and dementias

Alzheimer’s disease and other cognitive disorders constitute

a serious and expanding burden to global health, with 40–50

million people suffering from dementia. Dementia prevalence in

South Asia was 1.9% in 2005; by 2020 and 2040, it is expected to

reach 3.6 million and 7.5 million people, respectively. Numerous

epidemiological studies have found that the prevalence of

dementia in India ranges from 2 to 35 per 1,000 individuals

(43, 44). The likelihood of developing dementia rises with age

as an example, dementia affects around 20% of adults over 80

years of age. The average age of presentation in India is 66.3

years, which is about 10 years younger than the average age in

wealthy nations (44). In a study from rural India, a prevalence

rate of 0.84% (95%CI, 0.61–1.13) and 1.36% (95%CI, 0.96–1.88)

were found for all forms of dementia with a CDR score of at

least 0.5 in the population of people aged 55 years and older, 65

years and older, respectively. The prevalence of AD was 0.62%

(95% CI: 0.43–0.88) in the population of adults 55 and older, and

1.07% (95% CI: 0.72–1.53) in the population of adults 65 and

older. Although neither gender nor education were associated

with prevalence, the occurrence of AD and all other dementias

was significantly connected with older age. The results indicated

that elderly rural persons had a higher incidence of dementia.

Compared to the senior population living in urban regions (20

per 1,000; 95% CI: 0.01–0.03), which has a rate of (30 per 1,000;

95% CI: 0.01–0.05) (45). According to a dementia research in

India, it is expected to affect more than 14 million Indians by the

year 2050.

According to the Global Burden of Disease report, which was

published on Lancet Public Health, India is predicted to have

11.44 million dementia sufferers by the year 2050, up from 3.84

million in 2019. According to the analysis, population aging, and

growth will account for the majority of the 197% increase in

dementia cases, but other variables like as smoking, obesity, high

blood sugar, and a lack of awareness of the condition will also be

important (46).

Asthma

In patients with asthma it becomes more difficult to exhale.

It is a chronic disease that affects the tubes that carry air into

and out of lungs. According to recent estimates, there are more

than 339 million people diagnosed with asthma globally (47).

Usually, asthma runs in families. If one or both of one’s parents

have asthma, the likelihood of developing it is increased (48).

India is the asthma capital of the world since it accounts

for almost 42% of all associated deaths and represents 11.1% of

the global burden of asthma (49). According to the worldwide

asthma report 2018, 62.2% of adults and 6% of children living

in India have asthma (50). 13.1% of teenagers (n = 121) had

bronchial asthma, of which 10.3% experienced attacks within

the previous year. Males (8.77%) had a greater prevalence rate

than females (4.33%) (51). As per INSEARCH study, asthma

prevalence in the nation is 2.05%, with 17.23 million people are

affected (52). The most recent Worldwide Burden of Disease

report (GBD, 1990-2019) predicts that 34.3 million Indians

will have asthma, accounting for 13.09% of the global burden.

Additionally, asthma was responsible for 13.2 deaths per 1,000

individuals in India (53).

India has lower rates of asthma prevalence (5–15%) than

do European nations (>20%), but the condition is more severe

(>40% of cases), less frequently diagnosed, and undertreated.

India’s rural areas have 3.6 lakh more severe asthmatics than its

metropolitan areas (1.6 lakh) (54).

Alcohol and substance abuse

According to the most recent estimates, 13% of all drug

users, or 36.3 million people, take illicit drugs. 5.5% of persons

worldwide between the ages of 15 and 64 had taken drugs at

least once in the previous year. Alcohol abuse causes 3 million

deaths worldwide each year. This contributed to 5.3% of all

fatalities. Alcohol provides roughly 5.1% of the global burden

of disease and injury, measured in Disability Adjusted Life

Years (DALYs) (55). As per “Magnitude of Substance Use in

India, 2019” report-alcohol is the most common substance used

followed by cannabis and opioids. The prevalence of alcohol use

is 4.6%, with male: female ratio being 17:1, followed by cannabis

at 2.8% and opioids at 2.1%. In regard to harmful and dependent

use, 19% of alcohol users use it in dependent pattern, whereas

0.25% of cannabis users use it in dependent pattern (1). Opioid

use is reported in 2.1% of the country’s population, with heroin

use being highest at 1.14% percent followed by pharmaceutical

opioids at 0.96% and opium at 0.52%. Regarding the pattern

of use, dependent use is highest among users. The prevalence

of opioid use in India is three times the global average (56).

According to a study conducted by the National Commission

for Protection of Child Rights, cannabis and inhalants are the

next most popular types of substance abuse among teenagers,

apart from alcohol and tobacco. Research indicated that the

average age of nicotine use was 12 years old, and another study

found that 46% of youths living in slums started using liquor,

cannabis, and smokeless tobacco at age 12 or younger (57). For

older males, alcohol consumption rates were 8% in Bihar and
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5% in Uttar Pradesh, while younger boys were found to use

alcohol in Bihar at a rate of 2%. In comparison to younger

girls (10–14 years; 1% each in both states) and older, unmarried

females (2% in each state), married older girls (15–19 years) were

found to consume more tobacco (2% in Bihar and 5% in Uttar

Pradesh). The proportion of unmarried girls abusing drugs was

0.1%, compared to none of the married older (15–19-year-old)

and unmarried younger (10–14-year-old) girls and boys who

had ever used drugs.

Accidents (drowning and accidents)

Drowning

According to estimates, 236,000 individuals globally

perished from drowning in 2019, making it a serious public

health issue. In 2019, injuries made up nearly 8% of all fatalities

worldwide. Seven percent of all injury-related deaths are caused

by drowning. A 2019 Lancet analysis on estimates of “healthy

life” lost in India projected that there were ∼62,000 drowning

deaths in 2017 (58).

Road accidents

As per ILO estimates, around 2.3 million men and women

die each year from occupational injuries or accidents, or more

than 6,000 people per day. Every year, nearly 160 million cases

of occupational injuries and 340 million workplace accidents

occur worldwide (59). Referring to a World Bank study, despite

owning only 1% of all vehicles, India accounts for 11% of all

road deaths worldwide, the greatest concentration in the world.

Over 4.5 lakh road accidents occur in the country each year, with

1.5 lakh persons killed (50). According to the Accidental Deaths

& Suicides in India 2020, a total of 354,796 “road accident”

instances were registered in 2020, resulting in 335,050 injuries

and 133,201 fatalities. In comparison to 2019, the number of

unintentional deaths (per lakh of the population) has dropped

in 2020. In the year 2020, a total of 374,397 people lost their life

due to accident (60).

Discussion

NCDs are complex, diverse, and significantly influence the

health of people in varied ways. There is a need for more

comprehensive, holistic and strategic approach for mitigating

the impact of non-communicable diseases. We have to think

beyond what is being practiced for the past half century

pertaining to NCD research, treatment and prevention. Rather

than treating the non-communicable diseases, more emphasis

should be given to improve the conditions or determinants

which lead to the emergence of non-communicable diseases,

which hitherto have been largely ignored as global health

priorities (10). Besides the major non-communicable diseases

including cardiovascular diseases, stroke, cancer, diabetes,

and chronic respiratory illness, public health research should

accelerate the efforts for the recognition of neglected NCDs as

a global health priority.

Some of the common neglected NCDs include gout,

asthma, chronic kidney disease, alzheimer’s and dementia,

sickle cell anemia, alcohol and substance abuse, road accidents,

drowning, etc. NNCDs are very important which need urgent

addressal. These are not included in NPCDCS and other health

programs. Proposed solution for tackling NNCDs through

lifecycle approach is given in Table 1. We only focus on BIG

FOURs, neglecting other NCDs, but it is the right time to rethink

about NNCDs in the existing health programmes. Sickle Cell

anemia could be integrated in the National Program for Control

of Cardiovascular diseases, Diabetes, Cancer, and Stroke at the

health facility level through genetic counseling to the diabetic

mothers by the genetic counselors or pediatricians. Aanganwadi

workers under Integrated Child Development Services (ICDS)

could be engaged for the identification of the early signs

of diabetes and proposing the lifestyle changes. At the sub-

center level, ASHA and ANMs could screen the children and

adolescents for CKD, and Asthma using Spot test method,

strip method, breath test and spirometry after conducting

proper training to them. The health awareness programs

providing the information on accidents, alcohol and substance

abuse could be organized at the schools and educational

institute level.

There is very limited evidence available for Gout in India.

General practitioners typically treat gout, and only a small

percentage of patientsmay see rheumatologists. Therefore, along

with patient education and training, the urgent need of the hour

is for the training of physicians, orthopedic, and physiatrists.

Chronic liver disorders (CLDs) are common in India somewhat

presented late in the clinical course, most frequently after

decompensation has begun. This poses a challenge for early

treatment and overburden healthcare resources.

These neglected NCDs may be integrated within the

ongoing/existing national health programs being implemented

at the state and district level. There is a need for coordination,

integration, and convergence of efforts in dealing with the above

mentioned neglected NCDs. The NHM’s primary tactics were

applied in the development of the health promotion model

in two districts of Punjab and Haryana, with an emphasis on

integration, convergence, and the best use of available human

and financial resources (61).

The Ministry of Health &Family Welfare, Government

of India has been advocating for joint collaboration between

various initiatives wherein activities can be planned and carried

out, within the framework of the existing health system. For

example, the National TB/HIV framework (2013), Pilot project

on “Integration of AYUSH with NPCDCS” (2016), National

Framework for Joint TB-Tobacco Collaborative Activities

(2017), National framework for joint TB-Diabetes collaborative
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TABLE 1 Proposed solution for tackling NNCDs through existing health programs.

Setting Method Beneficiary Service provider Program Type of NNCD

Health facility Genetic counseling Diabetic mother/SCD Genetic counselors (NPCDCS) Sickle cell anemia

Health facility Genotyping of infant Infant/ Pediatricians “Rashtriya Bal Swasthya

Karyakram” (RBSK)

Sickle cell anemia

Anganwadi center Early detection of symptoms Children upto age 6years Anganwadi workers Integrated Child

Development Services

(ICDS)

Sickle cell anemia

Health sub-center

or health and

wellness center

Spot test method, strip

method, glucometer test

method, spirometry and

breath test

Children and adolescents ASHAs and ANMs NPCDCS, Rashtriya

Kishor Swasthya

Karyakram (RKSK)

CKD, CLD, asthma,

Schools and

educational

institutions

Identification and screening

of high risk factors/behaviors

and blood sugar

High risk children Health and wellness

ambassadors

School health programs Accidents, alcohol and

substance abuse

Community and

national level

Community Based

Assessment Checklist (CBAC)

form

>30 years, at high risk

and with a family history

of metabolic syndrome

ASHAs, ANMs, Medical

officers

NPCDCS, NPHCE Gout, asthma,

Alzheimer’s and

dementia

activities (2017), Tribal TB initiative (2021) (62). Besides,

Reproductive, Maternal, Newborn, Child and Adolescent Health

(antenatal care under PPTCT), Hepatitis B and Hepatitis C

(National Viral Hepatitis Control Program) are also linked

under HIV sentinel surveillance (63). Chronic Kidney Disease

(CKD) guidelines has been included under NPCDCS. Pilot

intervention has been initiated for the prevention and control

of Rheumatic Fever and Rheumatic Heart Disease under the

platforms of NPCDCS and RBSK (Rashtriya Bal Swasthya

Karyakram), in three select districts (Gaya—Bihar, Firozabad—

Uttar Pradesh and Hoshangabad—Madhya Pradesh). This

intervention would be scaled up to other districts in a phased

manner (62). The Ministry of Tribal Affairs (MoTA) has

launched the Sickle Cell Disease Support Corner to bridge the

gap between patients and health care services in tribal areas.

The results from various studies conducted have displayed

that such integrative strategies have shown advantage in

terms of better cross-referral, improved retention of patients,

timely initiation of treatment, and improved survival (64).

In recent years, Europe, USA and Caribbean healthcare have

adopted universal screening for SCD and where they provide

comprehensive care for affected individuals as a result, mortality

is now rare among the children born with SCD where the

majority of affected children can expect to live a relatively

normal life into their 40s and 50s (15–17). A study conducted

in India reported that the integration of tobacco cessation

interventions into a framework of routine TB care was feasible,

provided individual patient benefits and was well-accepted by

providers. It further suggested that from a broader health

systems perspective, similar initiatives for the integration

of tobacco cessation into other relevant national programs

should be considered (65). The concept of integration carries

forwards the notions of equity, sustainability and community

participation. Integration of these neglected NCDs into other

NCD control programs should be seen as an opportunity

under the health system framework in national policies and

health programs.

Conclusion and recommendations

The screening and prevention of neglected non-

communicable diseases need to be strengthened. Experts

from public health must reconsider these “forgotten NCDs” on a

global and national level. We must investigate the clinical effects

of these conditions as well as the consequences of ignoring

their medical importance and economic burden on the nations

(direct and indirect). With an objective to tackle these neglected

non-communicable illnesses within a global NCD program, we

need to advise on how they should be prioritized within the

global disease burden hierarchy. This will enable us to reduce

the global disease burden, minimize DALY, and improve QALY.

Author contributions

All authors listed have contributed to the article equally and

approved it for publication.

Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.

Frontiers in PublicHealth 07 frontiersin.org

https://doi.org/10.3389/fpubh.2022.1093170
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Bhattacharya et al. 10.3389/fpubh.2022.1093170

Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed

or endorsed by the publisher.

References

1. World Health Organization. Available online at: https://www.who.int/news-
room/fact-sheets/detail/noncommunicable-diseases (accessed June 28, 2021).

2. WHO Global action plan for the prevention and control of non-communicable
diseases 2013–2020. World Health Organization, Geneva2013 (accessed June 28,
2021).

3. World Health Organization. Global Health Observatory. (2022). Available
online at: https://www.who.int/data/gho (accessed December 7, 2022).

4. National action plan and monitoring framework for prevention and control
of noncommunicable diseases (NCDs) in India. Ministry of Health and Family
Welfare, Government of India. Developed through the WHO-Government of
India 2012-2013 biennial work plan. World Health Organization. Available
online at: https://www.iccp-portal.org/sites/default/files/plans/National_Action_
Plan_and_Monitoring_Framework_Prevention_NCDs.pdf (accessed December
7, 2022).

5. Ghatowar PS. The North-Eastern Council (Amendment) Bill, 2013-A Bill
further to amend the North-Eastern Council Act, 1971: Bill No. XVII of 2013. New
Delhi (2013).

6. Government of India-Ministry of Home Affairs. Zonal Council Online:
Government of India (2018).

7. Nikolic I, Stanciole A, Zaydman M. Chronic Emergency: Why NCDs
Matter.Washington, DC: World Bank (2011).

8. Engelgau M, El-Saharty S, Kudesia P, Rajan V, Rosenhouse S,
Okamoto K. Capitalizing on the Demographic Transition: Tackling
Noncommunicable Disease in South Asia. Washington, DC: World Bank
(2011). doi: 10.1596/978-0-8213-8724-5

9. Lopez AD, Williams TN, Levin A, Tonelli M, Singh JA, Burney PG,
et al. Remembering the forgotten non-communicable diseases. BMC Med. (2014)
12:200. doi: 10.1186/s12916-014-0200-8

10. Dehlin M, Jacobsson L, Roddy E. Global epidemiology of gout: prevalence,
incidence, treatment patterns and risk factors. Nat Rev Rheumatol. (2020) 16:380–
90. doi: 10.1038/s41584-020-0441-1

11. Chopra A, Patil J, Billempelly V, Relwani J, Tandle HS, WHO-ILAR
COPCORD Study, et al. Prevalence of rheumatic diseases in rural population
in western India: a WHO-ILAR COPCORD study. J Assoc Physicians India.
(2001) 49:240–6.

12. Matthew A, Danda D. Clinical profile of young onset gout in India. J Ind
Rheum Assoc. (2004) 13:12–8.

13. Misra A, Khurana L. Obesity and the metabolic syndrome in developing
countries. J Clin Endocrinol Metab. (2008) 93:S9–30. doi: 10.1210/jc.2008-
1595

14. Kadima BT, Gini Ehungu JL, Ngiyulu RM, Ekulu PM, Aloni MN. High
rate of sickle cell anaemia in Sub-Saharan Africa underlines the need to
screen all children with severe anaemia for the disease. Acta Paediatr. (2015)
104:1269. doi: 10.1111/apa.13040

15. Rao VR. Genetics and epidemiology of sickle cell anemia in India. Indian J
Med Sci. (1988) 42:218–22.

16. Kaur M, Das GP, Verma IC. Sickle cell trait and disease among
tribal communities in Orissa, Madhya Pradesh and Kerala. Indian J Med
Res. (1997) 55:104–9.

17. Patra PK, Chauhan VS, Khodiar PK, Dalla AR, Serjeant GR. Screening for
the sickle cell gene in Chhattisgarh state, India: an approach to a major public
health problem. J Community Genet. (2011) 2:147–51. doi: 10.1007/s12687-011-
0050-4

18. Kate SL, Lingojwar DP. Epidemiology of sickle cell disorder
in the state of Maharashtra. Indian J Hum Genet. (2002) 3:161–
7. doi: 10.1080/09723757.2002.11885800

19. Urade BP. Incidence of sickle cell anemia and thalassemia in Central
India. Open J Blood Dis. (2012) 2:71–80. doi: 10.4236/ojbd.2012.24014

20. Kaur M, Dangi CBS, Singh M, Singh H, Kapoor H. Burden of sickle
cell disease among tribes of India: a burning problem. Int Res J Pharm App
Sci. (2013) 3:60–80. doi: 10.1016/j.jval.2021.02.014

21. Mukherjee MB, Lu CY, Ducrocq R, Gangakhedkar RR, Colah RB, Kadam
MD, et al. Effect of á-thalassemia on sickle-cell anemia linked to the Arab-Indian
haplotype in India. Am J Hematol. (1997) 55:104–9.

22. Jain D, Italia K, Sarathi V, Ghosh K, Colah R. Sickle cell anemia from Central
India. Indian Pediatr. (2012) 49:911–3. doi: 10.1007/s13312-012-0217-z

23. Jain D, Bagul AS, Shah M, Sarathi V. Morbidity pattern in hospitalized under
five children with sickle cell disease. Indian J Med Res. (2013) 138:317–21.

24. Kar BC, Satapathy RK, Kulozik AE, Kulozik M, Sirr S, Serjeant
BE, et al. Sickle cell disease in Orissa State, India. Lancet. (1986) 2:1198–
201. doi: 10.1016/S0140-6736(86)92205-1

25. Jain D, Warthe V, Diyama P, Sarate D, Colah R, Mehta P, et al. Sickle cell
disease in central India: a potentially severe syndrome. Indian J Pediatr. (2016)
83:1071–6. doi: 10.1007/s12098-016-2081-7

26. Webster AC, Nagler EV, Morton RL, Masson P. Chronic kidney disease.
Lancet. (2017) 389:1238–52. doi: 10.1016/S0140-6736(16)32064-5

27. Lv JC, Zhang LX. Prevalence and disease burden of chronic kidney disease.
Adv Exp Med Biol. (2019) 1165:3–15. doi: 10.1007/978-981-13-8871-2_1

28. Ene-Iordache B, Perico N, Bikbov B, Carminati S, Remuzzi A, Perna A,
et al. Chronic kidney disease and cardiovascular risk in six regions of the
world (ISN-KDDC): a cross-sectional study. Lancet Glob Health. (2016) 4:e307–
19. doi: 10.1016/S2214-109X(16)00071-1

29. Jayasekara KB, Dissanayake DM, Sivakanesan R, Ranasinghe A,
Karunarathna RH, Priyantha Kumara GW. Epidemiology of chronic kidney
disease, with special emphasis on chronic kidney disease of uncertain
etiology, in the north central region of Sri Lanka. J Epidemiol. (2015)
25:275–80. doi: 10.2188/jea.JE20140074

30. Liyanage T, Ninomiya T, Jha V, Neal B, Patrice HM, Okpechi
I, et al. Worldwide access to treatment for end-stage kidney disease: a
systematic review. Lancet. (2015) 385:1975–82. doi: 10.1016/S0140-6736(14)
61601-9

31. Singh AK, Farag YM, Mittal BV, Subramanian KK, Reddy SR, Acharya VN,
et al. Epidemiology and risk factors of chronic kidney disease in India - results from
the SEEK (Screening and Early Evaluation of Kidney Disease) study. BMCNephrol.
(2013) 14:114. doi: 10.1186/1471-2369-14-114

32. Mani MK. Prevention of chronic renal failure at the community
level. Kidney Int Suppl. (2003) 83:S86–9. doi: 10.1046/j.1523-1755.63.s83.
17.x

33. Agarwal SK, Dash SC, Irshad M, Raju S, Singh R, Pandey RM. Prevalence
of chronic renal failure in adults in Delhi, India. Nephrol Dial Transplant. (2005)
20:1638–42. doi: 10.1093/ndt/gfh855

34. Sepanlou SG, Safiri S, Bisignano C, Ikuta KS, Merat S, Saberifiroozi
M, et al. The global, regional, and national burden of cirrhosis by cause in
195 countries and territories, 1990-2017: a systematic analysis for the Global
Burden of Disease Study 2017. Lancet Gastroenterol Hepatol. (2020) 5:245–
66. doi: 10.1016/S2468-1253(19)30349-8

35. Mishra D, Dash KR, Khatua C, Panigrahi S, Parida PK, Behera SK,
et al. A study on the temporal trends in the etiology of cirrhosis of liver
in Coastal Eastern Odisha. Euroasian J Hepatogastroenterol. (2020) 10:1–
6. doi: 10.5005/jp-journals-10018-1312

36. Mondal D, Das K, Chowdhury A. Epidemiology of liver diseases in India.
Clin Liver Dis. (2022) 19:114–7. doi: 10.1002/cld.1177

37. Das K, Das K, Mukherjee PS, Ghosh A, Ghosh S, Mridha AR, et al.
Nonobese population in a developing country has a high prevalence of
nonalcoholic fatty liver and significant liver disease. Hepatology. (2010) 51:1593–
602. doi: 10.1002/hep.23567

Frontiers in PublicHealth 08 frontiersin.org

https://doi.org/10.3389/fpubh.2022.1093170
https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases
https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases
https://www.who.int/data/gho
https://www.iccp-portal.org/sites/default/files/plans/National_Action_Plan_and_Monitoring_Framework_Prevention_NCDs.pdf
https://www.iccp-portal.org/sites/default/files/plans/National_Action_Plan_and_Monitoring_Framework_Prevention_NCDs.pdf
https://doi.org/10.1596/978-0-8213-8724-5
https://doi.org/10.1186/s12916-014-0200-8
https://doi.org/10.1038/s41584-020-0441-1
https://doi.org/10.1210/jc.2008-1595
https://doi.org/10.1111/apa.13040
https://doi.org/10.1007/s12687-011-0050-4
https://doi.org/10.1080/09723757.2002.11885800
https://doi.org/10.4236/ojbd.2012.24014
https://doi.org/10.1016/j.jval.2021.02.014
https://doi.org/10.1007/s13312-012-0217-z
https://doi.org/10.1016/S0140-6736(86)92205-1
https://doi.org/10.1007/s12098-016-2081-7
https://doi.org/10.1016/S0140-6736(16)32064-5
https://doi.org/10.1007/978-981-13-8871-2_1
https://doi.org/10.1016/S2214-109X(16)00071-1
https://doi.org/10.2188/jea.JE20140074
https://doi.org/10.1016/S0140-6736(14)61601-9
https://doi.org/10.1186/1471-2369-14-114
https://doi.org/10.1046/j.1523-1755.63.s83.17.x
https://doi.org/10.1093/ndt/gfh855
https://doi.org/10.1016/S2468-1253(19)30349-8
https://doi.org/10.5005/jp-journals-10018-1312
https://doi.org/10.1002/cld.1177
https://doi.org/10.1002/hep.23567
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Bhattacharya et al. 10.3389/fpubh.2022.1093170

38. Goyal A, Arora H, Arora S. Prevalence of fatty liver in metabolic syndrome. J
Family Med Prim Care. (2020) 9:3246–50. doi: 10.4103/jfmpc.jfmpc_1108_19

39. Atri A, Jiwanmall SA, Nandyal MB, Kattula D, Paravathareddy S, Paul TV,
et al. The prevalence and predictors of non-alcoholic fatty liver disease in morbidly
obese women—a cross-sectional study from Southern India. Eur Endocrinol.
(2020) 16:152–5. doi: 10.17925/EE.2020.16.2.152

40. Gupta N, Jindal G, Nadda A, Bansal S, Gahukar S, Kumar A. Prevalence and
risk factors for nonalcoholic fatty liver disease in obese children in rural Punjab,
India. J Family Commun Med. (2020) 27:103. doi: 10.4103/jfcm.JFCM_287_19

41. Chalmers J, Ban L, Leena KB, Edwards KL, Grove JL, Aithal GP, et al. Cohort
profile: the Trivandrum non-alcoholic fatty liver disease (NAFLD) cohort. BMJ
Open. (2019) 9:e027244. doi: 10.1136/bmjopen-2018-027244

42. Ganguli M, Chandra V, Kamboh MI, Johnston JM, Dodge HH,
Thelma BK, et al. Apolipoprotein E polymorphism and Alzheimer’s disease:
the Indo-US Cross-National Dementia Study. Arch Neurol. (2000) 57:824–
30. doi: 10.1001/archneur.57.6.824

43. Rajkumar S, Kumar S, Thara R. Prevalence of dementia in a rural setting: a
report from India. Int J Geriatr Psychiatry. (1997) 12:702–7.

44. National Health Portal. Dementia. (2015). Available online at: https://www.
nhp.gov.in/disease/neurological/dementia (accessed December 7, 2022).

45. Chandra V, GanguliM, Pandav R, Johnston J, Belle S, DeKosky ST. Prevalence
of Alzheimer’s disease and other dementias in rural India: the Indo-US study.
Neurology. (1998) 51:1000–8. doi: 10.1212/WNL.51.4.1000

46. Choudhary A, Ranjan JK, Asthana HS. Prevalence of dementia in India:
a systematic review and meta-analysis. Indian J Public Health. (2021) 65:152–
8. doi: 10.4103/ijph.IJPH_1042_20

47. Global Asthma Network. Global Asthma Report. (2018). Available online
at: http://globalasthmareport.org/ (accessed December 7, 2022).

48. World Health Organization. Key Facts: Asthma. (2021). Available
online at: https://www.who.int/news-room/fact-sheets/detail/asthma (accessed
December 7, 2022).

49. India Economic Times. World Asthma Day: Keep stress & anxiety at bay.
Strong emotions can trigger an attack. Available online at: https://economictimes.
indiatimes.com/magazines/panache/world-asthma-day-keep-stress-anxiety-at-
bay-strong-emotions-can-trigger-an-attack/articleshow/82382991.cms (accessed
December 7, 2022).

50. Business Line. India accounts for 11 per cent of global death in road accidents.
World Bank (2021). Available online at: https://www.thehindubusinessline.com/
news/india-accounts-for-11-per-cent-of-global-death-in-road-accidents-world-
bank/article33834556.ece (accessed December 7, 2022).

51. Bhalla K, Nehra D, Nanda S, Verma R, Gupta A, Mehra S. Prevalence
of bronchial asthma and its associated risk factors in school-going adolescents
in Tier-III North Indian City. J Family Med Prim Care. (2018) 7:1452–
7. doi: 10.4103/jfmpc.jfmpc_117_18

52. Jindal SK, Aggarwal AN, Gupta D, Agarwal R, Kumar R, Kaur T, et al.
Indian study on epidemiology of asthma, respiratory symptoms and chronic
bronchitis in adults (INSEARCH). Int J Tuberc Lung Dis. (2012) 16:1270–7.
doi: 10.5588/ijtld.12.0005

53. GBD Compare. Viz Hub. Available online at: https://vizhub.healthdata.org/
gbd-compare/ (accessed June 30, 2021).

54. Dharmage SC, Perret JL, Custovic A. Epidemiology of asthma in children and
adults. Front Pediatr. (2019) 7:246. doi: 10.3389/fped.2019.00246

55. World Health Organization. Alcohol. Available online at: https://www.who.
int/health-topics/alcohol#tab=tab_1 (accessed December 7, 2022).

56. Singh OP. Substance use in India - policy implications. Indian J Psychiatry.
(2020) 62:111. doi: 10.4103/psychiatry.IndianJPsychiatry_207_20

57. Jiloha RC. Prevention, early intervention, and harm reduction
of substance use in adolescents. Indian J Psychiatry. (2017) 59:111–
8. doi: 10.4103/0019-5545.204444

58. India Spend. 83 peoplev died every day from drowning in 2018 yet no
prevention plan. Available online at: https://www.indiaspend.com/83-people-died-
every-day-from-drowning-in-2018-yet-no-prevention-plan/#:$\sim$~:text=
Drowning%20deaths%20underestimated,deaths%20reported%20in%20ADSI
%202017 (accessed December 7, 2022).

59. Global Trends on occupational accidents and diseases. (2015). Available
online at: https://www.ilo.org/legacy/english/osh/en/story_content/external_files/
fs_st_1-ILO_5_en.pdf (accessed December 7, 2022).

60. National Crime Records Bureau. Accidental Deaths and Suicides in
India. (2020). Available online at: https://ncrb.gov.in/sites/default/files/ADSI_
2020_FULL_REPORT.pdf (accessed December 7, 2022).

61. Thakur JS, Jaswal N, Grover A, Kaur R, Jeet G, Bharti B, et al. Effectiveness of
district health promotion model (Hoshiarpur Ambala model): an implementation
experience from two districts from Northern part of India. Int J Non Commun Dis.
(2016) 1:122–30. doi: 10.4103/2468-8827.198584

62. National Health Mission MoHFW, Government of India Revised National
T.B. Control Programme (RNTCP). Available online at: https://nhm.gov.in/index1.
php?lang=1&level=1&sublinkid=1056&lid=616 (accessed December 7, 2022).

63. Ministry of Health and Family Welfare GoI. National AIDS Control
Organization (NACO). Available online at: http://naco.gov.in/surveillance-
epidemiology-0 (accessed December 7, 2022).

64. Gupta AK Singh GP, Goel S, Kaushik PB, Joshi BC, Chakraborty S. Efficacy of
a new model for delivering integrated TB and HIV services for people living with
HIV/AIDS in Delhi–case for a paradigm shift in national HIV/TB cross-referral
strategy. AIDS Care. (2014) 26:137–41. doi: 10.1080/09540121.2013.808734

65. Gupte HA, Zachariah R, Sagili KD, Thawal V, Chaudhuri L, Verma H,
et al. Integration of tobacco cessation and tuberculosis management by NGOs
in urban India: a mixed-methods study. Public Health Action. (2018) 8:50–
8. doi: 10.5588/pha.17.0085

Frontiers in PublicHealth 09 frontiersin.org

https://doi.org/10.3389/fpubh.2022.1093170
https://doi.org/10.4103/jfmpc.jfmpc_1108_19
https://doi.org/10.17925/EE.2020.16.2.152
https://doi.org/10.4103/jfcm.JFCM_287_19
https://doi.org/10.1136/bmjopen-2018-027244
https://doi.org/10.1001/archneur.57.6.824
https://www.nhp.gov.in/disease/neurological/dementia
https://www.nhp.gov.in/disease/neurological/dementia
https://doi.org/10.1212/WNL.51.4.1000
https://doi.org/10.4103/ijph.IJPH_1042_20
http://globalasthmareport.org/
https://www.who.int/news-room/fact-sheets/detail/asthma
https://economictimes.indiatimes.com/magazines/panache/world-asthma-day-keep-stress-anxiety-at-bay-strong-emotions-can-trigger-an-attack/articleshow/82382991.cms
https://economictimes.indiatimes.com/magazines/panache/world-asthma-day-keep-stress-anxiety-at-bay-strong-emotions-can-trigger-an-attack/articleshow/82382991.cms
https://economictimes.indiatimes.com/magazines/panache/world-asthma-day-keep-stress-anxiety-at-bay-strong-emotions-can-trigger-an-attack/articleshow/82382991.cms
https://www.thehindubusinessline.com/news/india-accounts-for-11-per-cent-of-global-death-in-road-accidents-world-bank/article33834556.ece
https://www.thehindubusinessline.com/news/india-accounts-for-11-per-cent-of-global-death-in-road-accidents-world-bank/article33834556.ece
https://www.thehindubusinessline.com/news/india-accounts-for-11-per-cent-of-global-death-in-road-accidents-world-bank/article33834556.ece
https://doi.org/10.4103/jfmpc.jfmpc_117_18
https://doi.org/10.5588/ijtld.12.0005
https://vizhub.healthdata.org/gbd-compare/
https://vizhub.healthdata.org/gbd-compare/
https://doi.org/10.3389/fped.2019.00246
https://www.who.int/health-topics/alcohol#tab=tab_1
https://www.who.int/health-topics/alcohol#tab=tab_1
https://doi.org/10.4103/psychiatry.IndianJPsychiatry_207_20
https://doi.org/10.4103/0019-5545.204444
https://www.indiaspend.com/83-people-died-every-day-from-drowning-in-2018-yet-no-prevention-plan/#:$sim $~:text=Drowning%20deaths%20underestimated,deaths%20reported%20in%20ADSI%202017
https://www.indiaspend.com/83-people-died-every-day-from-drowning-in-2018-yet-no-prevention-plan/#:$sim $~:text=Drowning%20deaths%20underestimated,deaths%20reported%20in%20ADSI%202017
https://www.indiaspend.com/83-people-died-every-day-from-drowning-in-2018-yet-no-prevention-plan/#:$sim $~:text=Drowning%20deaths%20underestimated,deaths%20reported%20in%20ADSI%202017
https://www.indiaspend.com/83-people-died-every-day-from-drowning-in-2018-yet-no-prevention-plan/#:$sim $~:text=Drowning%20deaths%20underestimated,deaths%20reported%20in%20ADSI%202017
https://www.ilo.org/legacy/english/osh/en/story_content/external_files/fs_st_1-ILO_5_en.pdf
https://www.ilo.org/legacy/english/osh/en/story_content/external_files/fs_st_1-ILO_5_en.pdf
https://ncrb.gov.in/sites/default/files/ADSI_2020_FULL_REPORT.pdf
https://ncrb.gov.in/sites/default/files/ADSI_2020_FULL_REPORT.pdf
https://doi.org/10.4103/2468-8827.198584
https://nhm.gov.in/index1.php?lang=1&level=1&sublinkid=1056&lid=616
https://nhm.gov.in/index1.php?lang=1&level=1&sublinkid=1056&lid=616
http://naco.gov.in/surveillance-epidemiology-0
http://naco.gov.in/surveillance-epidemiology-0
https://doi.org/10.1080/09540121.2013.808734
https://doi.org/10.5588/pha.17.0085
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

	Incorporating neglected non-communicable diseases into the national health program—A review
	Introduction
	Global and national burden of NCDs
	Consequences of NCDs

	What are neglected non-communicable diseases (NNCD)?
	Methodology
	Results and discussion
	Gout
	Sickle cell disease
	Chronic kidney diseases
	Liver cirrhosis
	Alzheimer's and dementias
	Asthma
	Alcohol and substance abuse
	Accidents (drowning and accidents)
	Drowning
	Road accidents

	Discussion

	Conclusion and recommendations
	Author contributions
	Conflict of interest
	Publisher's note
	References


