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ABSTRACT

Objectives: The implication and benefits of an    Explanatory 
Model Interview Catalogue (EMIC) on  the  collective 
information of  the  socio-cultural  status, diet  and 
nutrition  pattern,  economic  status, and  treatment 
options through a proper counselling of Pulmonary 
Tuberculosis Patients (PTB) during the acquiring of the 
Tuberculosis (TB) in tribal and urban population level. 
TB is an infectious disease, the leading cause of death. 
In India, the burden of TB is high. The TB affecting the 
lungs is a PTB mainly invokes to adult population. Does 
progression of the PTB associated with the socio-cultural 
practices, dietary and nutrition patterns, economic 
status, and vitamin-D deficiency of the TB patients in 
tribal and urban population level? Initially, the designed 
of EMIC will be applied verbally for the collection of diet, 
types of occupation, details of social status, types of 
complementary consumable additives, economic status, 
types of community and languages, types of diet and 
nutrition, Vitamin-D status, treatment details, quality of 
life assessment of newly diagnosed PTB patients in a state 
or district level hospitals or medical research institutions.

Keywords: Protocol, EMIC, PTB, Social, Cultural, 
Economic, Vitamin-D.

INTRODUCTION

India living with 8.6% of tribal population creating a bridge 
gap between tribal and nontribal population in health 
care [1]. The focus on the health of the tribal population 
is very important as they are the socioeconomically 
deprived sections in India. Tribal health care system 
is based on their traditional knowledge system and 
the promotion as well as execution of the health care 
system is very essential in every level of tribal population 
of India [2]. The prevalence of the PTB in different 
studies among the tribal population was estimated. 
The study will address the need for a standardized 
method for screening of resistant TB, improvement of 
methodological strategies, health seeking behaviour 
of tribal people, chest symptomatic and essential for 
increase the assessment of health care services [3]. It has 
seen that one of the contributing factors for causation of 
TB progression of latent TB infection to active disease, 
the risk of drug toxicity, relapse, and death [4]. Vitamin-D 
deficiency was prevalent among the PTB patients with 
extensive lesions and severe clinical symptoms [5]. 
One of the studies conferred that undernutrition was 
observed among the PTB patients and essential need of 
proper management and counselling of TB patients [6]. 
In India, the adult tribals are particularly vulnerable to 
undernutrition, because they are geographically isolated, 
socioeconomically disadvantageous with inadequate 
health facilities available [7]. The prevalence of TB is 
associated with the multidimensional poverty of the 
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population in India [8,9]. Dietary counselling improves 
the quality of life of PTB patients [10]. Supplementation 
of dietary micronutrient beneficially increase the cure 
rate of PTB patients [11]. Undernutrition and TB have a 
bidirectional relationship among the various population of 
India and must be a situational analysis to way to forward 
by improving the nutritional status to decrease the risk of 
disease transmission [4]. Early studies investigation was 
confirmed the relationship between the nutrition and 
immune response play an important role to fight infection 
and reduce the risk of disease progression. Nutritional 
deficiencies and excesses in the body of human beings 
always influence the various components of the immune 
system. Deficiencies of dietary proteins, amino acids, 
vitamins A, E, B6 and folate, trace elements like zinc, 
copper, selenium etc. were associated with reduced 
immune competence towards pathogenic infection [12]. 
Dietary vitamin D and sunlight exposure on the production 
of vitamin D is very essential to fight the infection for 
Mycobacterium tuberculosis. Insufficiency in Vitamin D in 
the body of human beings were highly prevalent with 
PTB patients [13]. 

The importance of health education along with the 
collection of nutritional indicators, immune level, and 
quality of life of the PTB patients is very essential. Thus, 
a comprehensive study of the socio-cultural practices, 
dietary and nutrition patterns, economic status, and 
vitamin D deficiency of PTB patients of tribal and urban 
population of India is very essential in a program-based 
manner using a suitable EMIC based systematic protocol. 

A brief knowledge of the review protocol 

The focus on structural forces on TB related stigma 
was very important to understand the spread of the 
TB in population level. TB related stigma was primarily 
associated with the poverty, malnutrition, and HIV 
coinfection. The basic instrument in epidemiology is the 
Explanatory Model Interview Catalogue (EMIC) based 
on specific demographic and sociocultural settings for 
collection of information on TB related stigma. The 
structural epidemiology influences shape of the TB 
related stigma. The explanation based on interview model 
could drive out the unhealthy related TB stigma to the 
community. The recruitments of study participants were 
always welcomed by the interviewers, and spreading 
the knowledge of TB in a community [14]. Systematic 
mapping of epidemiological structure by various methods 
was completely known in TB related stigma. Various 
conceptual frame work was designed to understand 

the TB stigma. The collection of social and structural 
determinants of health for measurement of burden of 
TB could be a special focus in a population level. The 
systematic mapping of the epidemiological factors, 
strengthen the scenario of TB [15]. TB was associated 
with psycho-socioeconomic quality of life and could be 
recovered by successful antitubercular treatment. The TB 
related quality of life and its impact on treatment could be 
explained through EMIC [16]. The delayed recognition of 
TB impacts the social and cultural life of TB patients. The 
cultural epidemiological approach through EMIC based 
was useful for explaining the treatment adherence, cause 
of default in various epidemiological determinants and 
its impact on gender specific behaviour on TB [17]. In a 
TB clinic, the semi structured EMIC was administered to 
study the cultural epidemiology of TB patients. Loss to 
diagnostic follow-up and delay in health seeking behaviour 
of TB patients were observed [18]. The development of 
innovative TB reduction strategy is essential in rural and 
urban areas. Thus, an appropriate TB stigma related 
information would require using the EMIC to disseminate 
the health status of the people [19]. Social stigma is an 
important barrier of TB transmission associated with low 
level education and socio-economic status. Measurement 
of social stigma among TB patients through EMIC 
model could reduce the TB burden and transmission in 
community [20]. Socio-cultural determinants of TB related 
stigma are associated with the life style of men and 
women and could evaluated by EMIC [21]. 

As TB control is a global challenge, it is better understood 
to take epidemiological context of TB burden and 
transmission in a population level. The EMIC will be 
helpful in reduction of TB in the institutional, hospital 
and community level. The use of EMIC will improve the 
patients right to confidentiality of care in a hospital, 
attention of the patient’s report to media, social isolation, 
negative stereotyping about TB, immigration regulations, 
government programmes, public health services etc. We 
need to characterize the structure of the socio-cultural 
practices, dietary and nutrition patterns, economic 
status, and Vitamin-D deficiency of PTB patients of tribal 
and urban population of India through an Explanatory 
Model Interview Catalogue (EMIC) to reduce the burden 
of TB stigma. 

Why the study design and targets are essential? 

The different tribal groups are in a different phase of 
socioeconomic development in many states of India. It 
would be very essential to generate the tribe specific 
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social determinants of TB. The proper dietary practice 
and nutritional status also plays a significant role during 
treatment of TB [27]. Thus, the proper counselling of 
the assessment of dietary intake and nutritional status 
should be done periodically to reduce the burden of 
social determinants of TB patients. The nutritional 
support should be given to severely malnourished to 
drive out the social and economic issues of TB patients. 
The aggressive role of health care workers also focuses 
the key social determinants of TB patients to end TB in 
India by 2025. 

Why the study of cultural determinants is so important? 

Socio-cultural changes are an important issue in the 
developmental changes and pattern of life of the tribal 
and urban population of India. Tribals of India are 
restricted in the social, political, and legal relationship 
in a family. Tribal population of India are much varied 
and diversified. The cultural patterns are varying from 
one tribe to another tribe in India. The tribals are rich 
in cultural diversity, traditional customs, festivals, and 
vibrant life with dances. In general population, cultural 
related of TB is associated with illness experience, 
behaviour associated with culture, TB transmission in 
a gender specific manner. Women were generally less 
aware of the cause of TB than men due to a cultural 
metaphor for fate called Karma. Gender specific acquire 
of TB is the common cultural practice of human beings 
in a community. The documentation and quantification 
relevant to cultural aspects is very essential for policy 
makers and program implementers in the sensitive area 
of TB. EMIC based structural interviews were conducted 
on the specified health problems of the human beings in 
a community [28]. Global cultural variations are concerned 
in response to TB stigma. The study of cultural variation 
should be addressed for reducing TB stigma and 
treatment adherence of improvement in the human 
population [29]. The consumption of alcohol considered 
as strong as well as traditional cultural beliefs of Indian 
tribes [30]. The study of cultural factors is most important 
compared to the structural factors for the TB patients in 
a hospitality or community. It is necessary to address the 
cultural determinants to perform the research and draw 
an inference of the study [31]. Thus, a more specific study 
on the cultural determinants for TB patients of various 
tribes of India through EMIC is very essential. 
Why the study of dietary and nutrition pattern 
determinants is so important?

Undernutrition is a leading risk factor of TB incidence 

data, giving most priority to tribal groups based on 
development and vulnerability and start-up of several 
development programs in several districts of India [22]. 
Transforming health system in the tribal areas will be great 
achievement for equality in India. The innovation and 
expansion of provision of health services, development 
of human resources for health services, management 
of cash transfer system, closing the gap between the 
maternal and child nutrition support of schedule tribes 
will improve the health system in India [23]. Many tribals in 
India are live in adverse environmental conditions and are 
exposed to several types of infectious diseases throughout 
the year. The improvement of the health care, diet and 
nutrition, economic facilities will be pathbreaking in the 
tribal population, which are in verge of being extinct [24]. 
The TB stigma is also cause of spread of TB among close 
contacts is due to fear of social isolation, fear of losing 
social status, verbal abuse, gossip, neglect from family 

would   assist  the   Revised   National   Tuberculosis 
Control Program (RNTCP) in India. As TB is one of the 
oldest communicable diseases digging deeply in the 
soul of the mankind of the world, it is very important 
to diminish the traditional methods and improve modern 
health care system for better assessment of tribal in 
different states of India [25]. Thus, a systematic protocol 
on the socio-cultural status, diet, nutrition pattern, 
economic status, and treatment option is designed to 
assess the sociodemographic and sociocultural aspects 
of tribal population. 

Why the study of social determinants is so important? 

The social determinants are the key risk factor of TB 
which is evident from the published material [26]. As per 
the evidences of TB control program in low and middle-
income countries not only the diagnosis and treatment 
options are required for TB management but also the 

on in strengthening of tuberculosis control program 
needs to be developed according to the World Health 
Organization Commission on the current understanding 
of the social determinants of TB. Social protection 
and urban planning would have strengthened the 
tuberculosis control program. The explosion of research 
on social health, human rights, and poverty reduction 
strategy on socioeconomic inequalities of opportunity 
in the individual’s health is essential to study the social 
determinants of TB. The emphasis on urban regeneration, 
housing design, slum upgradation is the key work on the 

and failed marriage prospect. Thus, a model-based
investigation  through  the  EMIC  based  protocol 

study of social determinants of TB. The practical ideas 



CliniCal nutrition and Hospital dietetiCs

Clin Nutr Hosp Diet. 2024; 44(2): 01-11 4

steps would have taken through an EMIC model of 
investigation for economic stabilization to reduce the 
burden of TB in a programmatic manner. 
Why the study of vitamin-D deficiency status is so 
important? 

Vitamin-D acts like a signalling molecule to modulate the 
activities of macrophages/monocytes, dendritic cells, T 
and B cells, body epithelial cells to induce inflammatory 
responses to infection and immune functions. Vitamin-D 
deficiency leads to progression of TB and could use 
as a potential adjunctive therapy for TB [39]. Vitamin-D 
association and TB disease progression was identified. 
Low Vitamin D levels in TB patients increased the 
risk of progression of the disease [40]. The impact of 
vitamin-D levels on the risk of TB was assessed. The 
risk of TB progression was studied by supplementation 
of vitamin-D in dose dependent manner [41]. Thus, the 
assessment of vitamin-D is very important for the newly 
diagnosed TB patients until the completion of diagnosis. 
The most practicable way to use of the EMIC model for 
quick assessment of the Vitamin-D status of TB patients 
enrolled in the hospital or living at home. 
Why the health system improvement is essential for TB 
patients using the protocol?

Mahatma Gandhi, father of nation, said that India lives 
in its villages. TB treatment and cure only be possible if 
door step services are provided to TB patients [42]. The 
Govt. of India has launched a scheme “Nikshaya Poshan 
Yojana’’ (NPY) for a monthly financial incentive to improve 
the nutritional status of the TB patients [43]. The health 
and health care delivery are an important vision of prime 
ministers of India. Empowering the tribal population 
on socio cultural practices, health care facilities, socio 
behavioural practices and creation of self-reliance vision 
of unprivileged tribal group is a step by the govt. of India 
on the tribal and urban areas of India [44]. On September 
9, 2022, the President of India, Smt. Droupadi Murmu 
virtually launched the Pradhan Mantri TB Mukt Bharat 
Abhiyaan. To keep the better detection and treatment 
for TB patients, the govt. has started the doorsteps 
diagnosis by health care workers through TB van and 
sensitizing with EMIC. This suitable EMIC could help for 
a better information on TB diagnosis in urban and tribal 
population. The Government of India is planning to focus 
the improvement of health system for TB detection and 
treatment plan to end TB by 2025 in urban and tribal 
population level. Now, India has raised the social service 
and adaptation system, treatment, and nutrition value 

and is a common risk factor for mortality of TB patients 
in India. Therefore, the nutritional supplementation on 
TB incidence is very important through the reducing 
activation of TB by improvement of nutritional status 
(RATIONS) study in a population level [32]. Malnutrition 
is the secondary immunodeficiency of the human 
being’s susceptibility to Mtb. Various factors like nutrient 
malabsorption, micronutrient, and macronutrient 
malabsorption, altered metabolism, protein energy 
malnutrition are the important issues of the human 
beings for a risk of infection to TB. Supplementation of 
various nutrients is a novel approach for fast recovery 
of TB patients [33]. Dietary and nutrition practice through 
counselling is an effective assessment for TB patients. 
The improvement of nutrition status is very essential 
from the time of registration to the time of study in case 
of severely malnourished TB patients [34]. Therefore, 
there is an urgent need of proper dietary and nutrition 
counselling of severely nutrition deficiency TB patients 
admitted in hospitals or living at home will be required 
for management of life style. Thus, the implementation 
of EMIC model for TB patients for assessment of the diets 
and nutrients could improve the quality of life. 
Why the study of economic status determinants is so 
important? 

The analysis of magnitude and pattern of TB related 
cost is very important for each people suffering from 
TB. The economic status of the TB patients persists 
until the completion of the treatment. The issues of 
the socioeconomic conditions, income, out of pocket 
expenses, drug pick-up, hospitalization, additional food, 
medical pick up, treatment outcome, identification of post 
treatment symptoms etc. are associated with the living 
cost of the TB patients [35]. The burden of TB is associated 
with the various socioeconomic classes of the people. The 
income of the patient is associated with the therapeutic 
episode in TB patient. The economic and social status 
of the people affects the TB patients in high burden 
countries to downhill their sustainable development goals 
[36]. The direct and indirect cost of living of the people 
with TB was analysed. It is realized to India’s elimination 
of TB by decreasing the diagnostic delays, reducing the 
travel cost, improving awareness, ensuring sufficient 
reimbursement and search of active case finding through 
proper diagnosis. How much do Indians are paying for TB 
treatment cost was analysed [37]. The understanding of 
financial burden of each TB patients and rising the health 
care expenditure of TB patients is an effective challenge 
to achieve TB free India by 2025 [38]. Thus, the necessary 
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• EMIC will be useful in the collection of verbal 
information from the PTB patients through knowledge 
enhancement and recalling ability in the tribal or 
urban population. 

• EMIC will have an impact on the diet and nutrition 
as well as life style changes in the PTB patients to 
make a better visibility of life in a tribal or urban 
community.

• EMIC will be helpful on the ethics related study on 
human beings acquiring any type of TB in tribal or 
urban population. 

• EMIC utilizes the qualitative data of the study subjects 
of the human beings in a PTB infection in a tribal or 
urban population level. 

• EMIC should design in a suitable manner with a greater 
impact on the educational knowledge, practice, and 
attitude of the PTB patients towards their disease 
management in a tribal or urban population level. 

• EMIC will generally strengthen the general practices 
and promotion of the health literacy of the PTB 
patients in urban and tribal population level. 

• EMIC will help the health care providers for their 
general practice for PTB patients in tribal and urban 
population level. 

• EMIC will engage with health classification frame 
work like health promotion, disease prevention, 
health care and management, health protection of 
PTB patients in tribal and urban population level. 

• EMIC will give a good readability and subject content 
on health frame work of PTB patients in tribal and 
urban population level. 

• EMIC assists in the literacy skills for life survey of PTB 
patients in tribal and urban population level. 

• EMIC will make easier for the patients and pharmacists 
to collect the information about their treatment in 
PTB patients in tribal and urban population level. 

• EMIC will relieve the difficulties of obtaining reliable 
and enough information of PTB patients in tribal and 
urban population level. 

• EMIC improves the readability scores of the PTB 
patients in English, Hindi, and other regional 
languages in tribal and urban population level.

• EMIC will exact support the distribution of health 
literacy skills in an independent manner of PTB 

for urban, rural, and tribal TB patients. India targets for 
TB Mukta Bharat by 2025. Urgent actions are needed to 
see the effect of TB on Individuals, family and society, 
TB awareness campaign, failure of govt. plans, focus on 
health care infrastructure by improving the quality and 
quantity of medical facilities and doctors. A lot of variation 
was found in the private health sector on tuberculosis 
care in urban areas of India [45]. A very strong supportive 
EMIC is essential to strengthen the management of TB 
in the urban India’s private sector too. Lancet on TB 
addressed to improve the quality to building a TB free 
world. Thus, we need a right commitment of leadership 
and utilization of resources to realize the quality of care for 
TB patients in both urban and tribal population of India.

MATERIALS AND METHODS
How EMIC will assist in the interventional study of the 
PTB patients? 

Nutritional supplements and regular counselling could 
improve the weight with a greater rate of treatment 
success of TB patients in India [46]. But along with the 
additional food distribution system, home counselling, 
personal discussion on the treatment success of the 
PTB patients could be possible by EMIC is the additional 
benefit for the intervention study group of tribal and 
urban population level. In last few years, the govt. of 
India encouraging the management capacity of the TB 
program, treatment delivery and drug supply, pushing 
political commitment in the private sector, technical 
innovation for health sector improvement through EMIC 
for TB patients of the urban and rural sector in India. 
Personalized intervention will be required to improve the 
medication adherence in TB patients [47]. The importance 
of the EMIC could assist the policy and practice during 
the interventions of the PTB diagnosis and research in 
several private and govt. organizations at urban and 
tribal areas of India. The use of the EMIC could reduce 
the mortality and transmission of TB during interventions. 
Interventional study can reduce the morbidity or mortality 
rates, reducing the risk of ill health by identifying the key 
elements of the population health of tribal population of 
India [48]. The review of the standard regimens during 
treatment of PTB is very essential and can be included as 
an interventional study for each PTB patients [49]. 

A strong EMIC will address the essential needs and fill up 
the knowledge gap in the tribal and urban population of 
India.
What are the benefits and impacts of the EMIC for PTB 
patients of tribal and urban population level? 
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• EMIC will be helpful in the TB stigma reduction 
strategies in the institutional, governmental, and 
structural levels in tribal and urban area. 

Criteria of the study using the EMIC for PTB patients and 
Types of studies at urban and tribal population level and 
criteria for considering the review protocol

We will include the EMIC protocol in the PTB patients 
of urban and tribal population for a qualitative study 
design and data collection methodology. We will collect 
information by conducting the structured and unstructured 
interviews of tribal and urban people, call up more 
participants and collect information of tribal and urban 
people by oral histories. We will analyse the qualitative 
and survey data of the socio-cultural practices, dietary 
and nutrition patterns, economic status, and vitamin D 
deficiency of PTB patients of tribal and urban population 
of India. 

Topic of Interest

Any study related to PTB in active case findings that 
includes the targeted screening of high-risk populations 
deprived in vitamin D deficiency and nutrition supplements 
in tribal and urban population level of India. We will focus 
the social and cultural characteristics of the whole tribal 
and urban communities in the chosen study area. We will 
think for a better screening of health associated with PTB 
of urban population and rural tribes and more focus on 
the improvement of the health care systems in urban and 
tribal population. 

Participants and populations of the PTB patients

We will include the active population of house hold 
contacts, whole communities, minor and other workers 
at their work place in the urban and tribal area of India 
in the age of 18 to 60 years of active PTB cases of tribal 
and urban population. 

Criteria of the participants 

Patients with newly diagnosed pulmonary tuberculosis 
who fulfils the inclusion and exclusion criteria. 

Inclusion criteria

• Age 18 years to 60 years inclusive.

• Male and Female.

• Not pregnant or breast feeding by history.

• If selected, subject must be willing to give venous 
blood 2 times and sputum samples 3/4 times for 
examination in study period.

patients in tribal and urban population level. 

• EMIC improves the general literacy skills in a 
participation manner in everyday life of current 
economy of PTB patients in tribal and urban 
population level. 

• EMIC create a set of minds to accomplish everyday 
health tasks of PTB patients in tribal and urban 
population level. 

• EMIC enhances the literacy proficiency by evacuating 
the mental disability in health tasks platform of PTB 
patients of tribal and urban population level.

• EMIC enhances the strong willingness of the PTB 
patients for preparing the future chronic disease 
attack in the tribal or urban population level.

• EMIC increase the knowledge of health communicators 
to strongly support the knowledge of PTB patients in 
tribal and urban population level.

• EMIC will enhance the recalling ability of the PTB 
patients in the tribal and urban population level. 

• EMIC will enhance the verbal communication 
between a doctor and a PTB patient to secure daily 
health tasks of tribal and urban population level. 

• EMIC will be useful in the acute condition cases where 
the PTB patients suffer from the lack of information 
on sociocultural status, diet and nutrition pattern, 
economic status in the tribal or urban population. 

• EMIC will fulfil the essential needs of getting 
information of the PTB patients in the tribal and 
urban population level. 

• EMIC will assist on straight of mind of the PTB 
patients on medical terminology acceptance in the 
tribal and urban population level.

• A tailor made EMIC will help the PTB patients to 
control their own sociocultural status, diet and 
nutrition pattern, economic status, and healthcare 
improvements in the tribal and urban population 
level. 

• EMIC will work as a strong public health support and 
guidance in sociocultural status, diet and nutrition 
pattern, economic status, healthcare, and treatment 
option for PTB patients in the tribal and urban 
population level. 

• EMIC will strongly support the better diagnosis by 
collecting a lot of information from the PTB 
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citation index is given in the Table 3, Cochrane library 
search (https://www.cochranelibrary.com/), Science 
Open Research (www.scienceopen.com) for extracting 
the study papers on PTB patients. 

Table 1. PubMed (MEDLINE).

Search Query

1 Pulmonary tuberculosis

2 Sociocultural features of tribal population of 
India

3 Dietary practices of tribals of India

4 Vitamin D deficiency in tribal population of 
India

Table 2. Google scholar.

Search Query

1 Pulmonary tuberculosis

2 Sociocultural and economic burden of tribal 
population of India

3 Dietary practices of tribals of India

4 Vitamin D deficiency in tribal population of 
India

Table 3. Social science citation index.

Search Query

1 Tuberculosis 

2 Diet and Nutrition

3 Vitamin D

Language translation

We will translate the English format EMIC in to the Odia 
or respective tribal language for easily assessment of the 
health care those are suffering in active PTB cases. 

Data management, analysis, and synthesis 

Individual data on sociodemographic, cultural, diet and 
nutrition pattern of the active tuberculosis cases of the 
tribal and urban population level will be conducted by 
the EMIC. Individual data will be managed in a simple 
EMIC in paper based hard copy or electronic format. The 
data will be synthesized and analysed by the help of the 
statisticians and the descriptive statistics will be used for 
further analysis of the data and will be communicated to 
the physicians and health care workers of the urban and 
tribal areas of India. 
Control measures PTB patients

Level of awareness, advocacy, communication strategy, 

• If selected, agree to have blood stored for future 
studies.

• Ability to understand and give informed consent.

• Healthy controls of same age and sex group (people 
not suffering from tuberculosis or other chronic 
diseases like cancer and with no history of diabetes, 
chronic kidney disease or HIV).

Exclusion criteria

• Age below 18 years or above 60 years.

• Pregnant or breast feeding by history.

• History of diabetes, chronic kidney disease or HIV.

• MDR/XDR diagnosed patient including Category II 
(defaulters, relapse, or re-treatment).

• Healthy people with exposure to tuberculosis (like 
family members of patients) or suffering from other 
chronic diseases like cancer, HIV, diabetes etc. 

RESULTS AND DISCUSSION

Study design and settings

The study will be set up in the community health care 
centres, primary health care centres and district hospitals 
of tribal and urban district of Odisha, India. All male 
and female active cases of PTB will be included. A 
questionnaire will be assessed on the social, cultural, and 
nutritional status of the tribal and urban population of the 
specified district. 

Co-morbidities of the participants

Participants in this qualitative study have a problem of 
upper respiratory infections or seeking illness. 

Interventions of the PTB patients

Active PTB cases of the urban and tribal communities 
are mandatory for improving the health facilities through 
a better screening by using the EMIC. The health 
promotion activities of PTB patients of the urban and 
tribal population level could be a better judgement 
through a proper intervention. 
Search of Methods for Identification of the study in tribal 
and urban areas

We made a search of the sociodemographic paper, cultural 
practices papers, diet and nutrition papers, vitamin D 
deficiency papers of previous study tribal and urban 
population on TB or PTB. We searched the following 
databases: MEDLINE (PubMed) is given in the Table 1, 
Google scholar is given in the Table 2, social science 
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urban population of India. The implementation of the 
EMIC impacts on the personalized dietary counselling 
on the nutritional status during the treatment of PTB 
through the medical practice. 

EMIC implication in research 

The EMIC will assist in the research clinical settings for 
PTB patients in the tribal and urban population. The 
EMIC vigorously collect the basic needs of the tribal 
and urban population affected in PTB and prepare the 
guide line of data collection for research and publication. 
EMIC will assist the organization of therapeutic nutrition-
based TB research through the assessment of the 
nutritional status of the patients and identification of 
the imbalance macronutrients in the diet. The EMIC 
could assist in the pilot project-based research on 
sociodemographic, economic, diet and nutrition pattern 
of TB/PTB patients in various medical universities and 
research institutions in India. The implementation of 
the EMIC will works like a multitask educational health 
guideline in the health management research in the area 
of nutritional monitoring, dietary requirements, immune 
function, general information on quality of life, treatment 
complications etc. 

EMIC implication in Social Progress Index (SPI) 

The improvement of the Social Progress Index (SPI) is 
very essential in the tribal and urban population level 
as India holds its position 110th in the world. The EMIC 
will help the social progress of the tribal and urban 
population. It must assist to improve the social index 
score of each tribal and urban population states of 
India. Gradually, the lower social progress score index 
of a state will be converted into higher social index score 
progress state by utilization of the EMIC in the tribal and 
urban population. The EMIC will basically focus the three 
dimensions of human needs such as (A) Basic needs of 
human beings: (i) Diet and nutrition (ii) Basic medical 
care (iii) Pure water (iv) sanitation (iv) Shelter and safety 
(B) Wellbeing features: (i) Access to basic knowledge (ii) 
Access to information (iii) Access to communication (iv) 
Access to health (v) Access to environmental quality (C) 
Opportunity: (i) Personal rights (ii) Personal freedom (iii) 
Personal choice (iv) Focus on advanced education. By use 
of the protocol may influence the SPI of the PTB patients 
of the tribal and urban population states of India and 
assist to improve the cooperative knowledge of various 
primitive tribes to come out a future of living style. The 
EMIC must help to secure their traditional progress within 
a tribal community to eyes on the index value of the SPI 
of the country. 

increasing the health education activities could assist the 
TB control and elimination of TB in the national program 
[50]. Increasing the level of awareness on free treatment 
and adoption of the new regimens for treatment for PTB 
infected and drug resistant patients in urban poor slum 
will be a good initiative in controlling PTB. There is need 
to further strengthen the four strategic pillars of ‘Detect-
Treat-Prevent-Build’ (DTPB) to control PTB and continues 
in the program laid by govt. of India in the National 
Tuberculosis Elimination Program (NTEP). Now, the time 
must come to give more sustainable growth of tribal 
and urban population by expanding and focusing the 
TB control program likely end TB by 2025, by increasing 
country’s level of economic growth, building the diet and 
nutritional pattern, improving the primary and private 
health care system and gives special attention to prevent 
HIV and multidrug resistant TB through a designed EMIC.

CONCLUSION

EMIC implication in practice

The new strategy for EMIC should ideally be rapid, 
inexpensive, understandable, and verbally acceptable 
for PTB patients of tribal and urban population level. 
The intensive queries on the different aspects of the 
EMIC enhances the collection of the real facts of 
socioeconomic, cultural, nutrition and dietary status in 
the tribal and urban population. The extensive collection 
data through EMIC must applicable by the social workers 
and might be easily stored in a database format for the 
future practice in the epidemiological area of research 
on PTB patients of the tribal and urban population. At 
present, the national TB programs are well associated 
with the pharmaceutical and nutritional supplements to 
the TB patients to improve the quality of life as well as 
treatment outcomes, so the implementation of the EMIC 
helps to qualify more eligibility of the PTB patients in tribal 
or urban population level. The implementation of the 
EMIC possibly enhances the nutrition management and 
awareness practices in the TB research to the national 
media. The EMIC keep the continuity in health practices 
periodically accessing the nutritional status to severe 
the malnourished PTB patients. The implementation 
of the EMIC probably work like an educational support 
on dietary guidance to support the immune system by 
improving the quality of life of the PTB patients in the 
tribal and urban population. The EMIC implementation 
will update the nutritional assessment in a simplification 
manner throughout the treatment of PTB patients in the 
tribal and urban population. The implementation of the 
EMIC impacts upon health education of the tribal and 



CliniCal nutrition and Hospital dietetiCs

Clin Nutr Hosp Diet. 2024; 44(2): 01-11 9

counselling on the nutritional status and quality 
of life among pulmonary tuberculosis patients-A 
randomized control trial. Indian J Tuberc. 2022; 
69(2): 201-206.   

11. Xiong K, Wang J, Zhang J, Hao H, Wang Q, Cai J, et 
al. Association of dietary micronutrient intake with 
pulmonary tuberculosis treatment failure rate: A 
cohort study. Nutrients. 2020; 12(9): 2491.   

12. Chandra SH, Chandra RK. Nutrition, immune 
response, and outcome. Prog Food Nutr Sci. 1986; 
10(1-2): 1-65.   

13. Desai NS, Tukvadze N, Frediani JK, Kipiani M, 
Sanikidze E, Nichols MM, et al. Effects of sunlight and 
diet on vitamin D status of pulmonary tuberculosis 
patients in Tbilisi, Georgia. Nutrition. 2012; 28(4): 
362-366.   

14. Coreil J, Mayard G, Simpson KM, Lauzardo M, Zhu Y, 
Weiss M. Structural forces and the production of TB-
related stigma among Haitians in two contexts. Soc 
Sci Med. 2010; 71(8): 1409-1417.   

15. Craig GM, Daftary A, Engel N, Driscoll SO, Loannaki A. 
Tuberculosis stigma as a social determinant of health: A 
systematic mapping review of research in low incidence 
countries. Int J Infect Dis. 2017; 56: 90-100.   

16. Datta S, Gilman RH, Montoya R, Cruz LQ, Valencia 
T, Huff D, et al. Quality of life, tuberculosis and 
treatment outcome; A case-control and nested 
cohort study. Eur Respir J. 2020; 56(2): 1900495.   

17. Gosoniu GD, Ganapathy S, Kemp J, Auer C, Somma D, 
Karim F, et al. Gender and socio-cultural determinants 
of delay to diagnosis of TB in Bangladesh, India and 
Malawi. Int J Tuberc Lung Dis. 2008; 12(7): 848-855.  

18. Mhalu G, Weiss MG, Hella J, Mhimbira F, Mahongo 
E, Schindler C, et al. Explaining patient delay in 
healthcare seeking and loss to diagnostic follow-up 
among patients with presumptive tuberculosis in 
Tanzania: A mixed-methods study. BMC Health Serv 
Res. 2019; 19(1): 217.   

19. Oladele DA, Balogun MR, Odeyemi K, Salako BL. 
A comparative study of knowledge, attitude, and 
determinants of tuberculosis-associated stigma 
in rural and urban communities of Lagos State, 
Nigeria. Tuberc Res Treat 2020; 2020: 1964759.   

20. Shah RB, Shah AM, Patel PM, Thakker RM. 
Stigma associated with tuberculosis-An Indian 

ACKNOWLEDGEMENT

Dr Sushanta Kumar Barik, ICMR-RA fellowship (Award 
letter No. 3/1/2/299/2021-Nut) on the project entitled ”A 
comparative study of the vitamin-D deficiency, vitamin-D 
polymorphisms in pulmonary tuberculosis patients in 
tribes and urban population of Odisha, India’’ by ICMR, 

Authors declaration

All authors declare no conflict of interest.

REFERENCES

1. Bisai S, Saha KB, Sharma RK, Muniyandi M, Singh 
N. An overview of tribal population in India. Tribal 
Health Bulletin 2014; 20: 1-126. 

2. Kumar MM, Pathak VK, Ruikar M. Tribal population in 
India: A public health challenge and road to future. J 
Family Med Prim Care. 2020; 9(2): 508-512.    

3. Thomas BE, Adinarayanan S, Manogaran C, 
Swaminathan S. Pulmonary tuberculosis among 
tribals in India: A systematic review & meta-
analysis. Indian J Med Res. 2015; 141(5): 614-623.  

4. Padmapriyadarsini C, Shobana M, Lakshmi M, Beena 
T, Swaminathan S. Undernutrition & tuberculosis in 
India: Situation analysis & the way forward. Indian J 
Med Res. 2016; 144(1): 11-20.  

5. Jaimni V, Shasty BA, Madhyastha SP, Shetty GV, 
Acharya RV, Bekur R, et al. Association of vitamin 
D deficiency and newly diagnosed pulmonary 
tuberculosis. Pulm Med 2021; 2021: 5285841.   

6. Shukla A, Pandey S, Singh SP, Sharma J. Nutritional 
status of pulmonary tuberculosis patients: A hospital-
based cross-sectional study. Indian J Comm Fam 
Med. 2019; 5(2): 134-140.   

7. Rao KM, Balakrishna N, Laxmaiah A, Venkaiah 
K, Brahmam GN. Diet and nutritional status of 
adolescent tribal population in nine states of India.  
Asia Pac J Clin Nutr. 2006; 15(1): 64-71.  

8. Sarin R, Vohra V, Khalid UK, Sharma PP, Chadha V, 
Sharada MA. Prevalence of pulmonary tuberculosis 
among adults in selected slums of Delhi city. Indian J 
Tuberc. 2018; 65(2): 130-134.   

9. Pathak D, Vasishtha G, Mohanty SK. Association of 
multidimensional poverty and tuberculosis in India.  

BMC Public Health. 2021; 21(1): 2065.   

10. Pajanivel R, Boratne AV, Raj RV. Impact of dietary 

Govt. of India is acknowledged. Thanks, and my love to 
Governor of Michigan State, USA Mrs Gretchen Whitmer.

AUTHORS DECLARATION

https://www.sciencedirect.com/science/article/abs/pii/S0019570721001360?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0019570721001360?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0019570721001360?via%3Dihub
https://www.mdpi.com/2072-6643/12/9/2491
https://www.mdpi.com/2072-6643/12/9/2491
https://www.mdpi.com/2072-6643/12/9/2491
https://www.sciencedirect.com/science/article/abs/pii/S0271531785801202?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0271531785801202?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0899900711003091?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0899900711003091?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0899900711003091?via%3Dihub
https://sciencedirect.com/science/article/abs/pii/S0277953610005630?via%3Dihub
https://sciencedirect.com/science/article/abs/pii/S0277953610005630?via%3Dihub
https://ijidonline.com/article/S1201-9712(16)31195-X/fulltext
https://ijidonline.com/article/S1201-9712(16)31195-X/fulltext
https://ijidonline.com/article/S1201-9712(16)31195-X/fulltext
https://erj.ersjournals.com/content/56/2/1900495
https://erj.ersjournals.com/content/56/2/1900495
https://erj.ersjournals.com/content/56/2/1900495
https://www.academia.edu/64973728/Gender_and_socio_cultural_determinants_of_delay_to_diagnosis_of_TB_in_Bangladesh_India_and_Malawi
https://www.academia.edu/64973728/Gender_and_socio_cultural_determinants_of_delay_to_diagnosis_of_TB_in_Bangladesh_India_and_Malawi
https://www.academia.edu/64973728/Gender_and_socio_cultural_determinants_of_delay_to_diagnosis_of_TB_in_Bangladesh_India_and_Malawi
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-019-4030-4
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-019-4030-4
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-019-4030-4
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-019-4030-4
https://onlinelibrary.wiley.com/doi/10.1155/2020/1964759
https://onlinelibrary.wiley.com/doi/10.1155/2020/1964759
https://onlinelibrary.wiley.com/doi/10.1155/2020/1964759
https://onlinelibrary.wiley.com/doi/10.1155/2020/1964759
https://www.njppp.com/?mno=106316
https://www.academia.edu/9733821/An_overview_of_tribal_population_in_India_Bisai_S_Saha_KB_Sharma_RK_Muniyandi_M_Singh_N_Tribal_Health_Bulletin_2014_20_Special_issue_1_126
https://journals.lww.com/jfmpc/Fulltext/2020/09020/Tribal_population_in_India__A_public_health.12.aspx
https://journals.lww.com/jfmpc/Fulltext/2020/09020/Tribal_population_in_India__A_public_health.12.aspx
https://journals.lww.com/ijmr/fulltext/2015/41050/pulmonary_tuberculosis_among_tribals_in_india__a.16.aspx
https://journals.lww.com/ijmr/fulltext/2015/41050/pulmonary_tuberculosis_among_tribals_in_india__a.16.aspx
https://journals.lww.com/ijmr/fulltext/2015/41050/pulmonary_tuberculosis_among_tribals_in_india__a.16.aspx
https://journals.lww.com/ijmr/fulltext/2016/44010/undernutrition___tuberculosis_in_india__situation.4.aspx
https://journals.lww.com/ijmr/fulltext/2016/44010/undernutrition___tuberculosis_in_india__situation.4.aspx
https://onlinelibrary.wiley.com/doi/10.1155/2021/5285841
https://onlinelibrary.wiley.com/doi/10.1155/2021/5285841
https://onlinelibrary.wiley.com/doi/10.1155/2021/5285841
https://apjcn.qdu.edu.cn/15_1_18.pdf
https://apjcn.qdu.edu.cn/15_1_18.pdf
https://www.sciencedirect.com/science/article/abs/pii/S0019570717301695?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0019570717301695?via%3Dihub
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-021-12149-x
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-021-12149-x
https://www.sciencedirect.com/science/article/abs/pii/S0019570721001360?via%3Dihub


CliniCal nutrition and Hospital dietetiCs

Clin Nutr Hosp Diet. 2024; 44(2): 01-11 10

reluctant to talk about cultural determinants? Indian 
J Med Res. 2011; 133(4): 361.  

32. Bhargava A, Bhargava M, Velayutham B, 
Thiruvengadam K, Watson B, Kulkarni B, et al. The 
RATIONS (Reducing Activation of Tuberculosis by 
Improvement of Nutritional Status) study: A cluster 
randomised trial of nutritional support (food rations) 
to reduce TB incidence in household contacts of 
patients with microbiologically confirmed pulmonary 
tuberculosis in communities with a high prevalence 
of undernutrition, Jharkhand, India. BMJ open. 
2021; 11(5): e047210.   

33. Gupta BK, Gupta R, Atreja A, Verma M, Vishvkarma 
S. Tuberculosis and nutrition. Lung India. 2009; 
26(1): 9-16.   

34. Gurung LM, Bhatt LD, Karmacharya I, Yadav DK. 
Dietary practice and nutritional status of tuberculosis 
patients in Pokhara: a cross sectional study. Front 
Nutr. 2018; 5: 63.   

35. Chatterjee S, Das P, Shikhule A, Munje R, Vassall A. 
Journey of the tuberculosis patients in India from 
onset of symptom till one-year post-treatment. PLOS 
globa public health. 2023; 3(2): e0001564.   

36. Silva S, Arinaminpathy N, Atun R, Goosby E, Reid 
M. Economic impact of tuberculosis mortality in 120 
countries and the cost of not achieving the sustainable 
development goals tuberculosis targets: A full-
income analysis. Lancet Globa Health. 2021; 9(10): 
e1372-e1379.   

37. Sinha P, Carwile M, Bhargava A, Cintron C, Acuna-
Villaorduna C, Lakshminarayan S, et al. How much 
do Indians pay for tuberculosis treatment? A cost 
analysis. Public Health Action. 2020; 10(3): 110-117.   

38. Yadav J, John D, Allarakha S, Menon GR. Rising 
healthcare expenditure on tuberculosis: Can India 
achieve the End TB goal?. Trop Med Int Health. 2021; 
26(10): 1256-1257.   

39. Cai L, Wang G, Zhang P, Hu X, Zhang H, Wang F 
et al. The progress of the prevention and treatment 
of vitamin d to tuberculosis. Front Nutr. 2022; 9: 
873890.   

40. Talat N, Perry S, Parsonnet J, Dawood G, Hussain 
R. Vitamin D deficiency and tuberculosis progression. 
Emerg Infect Dis. 2010; 16(5): 853-855.   

41. Aibana O, Huang C, Aboud S, Arnedo-Pena A, 
Becerra MC, Bellido-Blasco JB, et al. Vitamin D status 

perspective. Natl J Physiol Pharm Pharmacol. 2020; 
10(7): 579-585.   

21. Somma D, Thomas BE, Karim F, Kemp J, Arias N, 
Auer C, et al. Gender and socio-cultural determinants 
of TB-related stigma in Bangladesh, India, Malawi 
and Colombia. Int J Tuberc Lung Dis 2008; 12(7): 
856-866.  

22. Saha R. Predictors of treatment outcome for 
retreatment pulmonary tuberculosis cases among 
tribal people of an eastern India District: A 
prospective cohort study. Tuberc Res Treat. 2016; 
2016: 8608602.   

23. Thomas D, Sarangi BL, Garg A, Ahuja A, Meherda 
P, Karthikeyan SR et al. Closing the health and 
nutrition gap in Odisha, India: A case study of how 
transforming the health system is achieving greater 
equity. Soc Sci Med. 2015; 145; 154-162.   

24. Meher R. Livelihood, poverty, and morbidity: A study 
on health and socio-economic status of the tribal 
population in Orissa. J. Health Manag 2007; 9(3): 
343-67.   

25. Negi DP, Azeez EA. Diminishing traditional methods 
and inaccessible modern healthcare: The dilemma 
of tribal health in India. J Health Res. 2021; 36(5): 
5708.  

26. Hargreaves JR, Boccia D, Evans CA, Adato M, 
Petticrew M, Porter JD. The social determinants of 
tuberculosis: From evidence to action. Am J Public 
Health. 2011; 101(4): 654-662.   

27. Gurung LM, Bhatt LD, Karmacharya I, Yadav DK. 
Dietary practice and nutritional status of tuberculosis 
patients in Pokhara: A cross sectional study. Front 
Nutr. 2018; 5: 63.   

28. Atre, Sachin R., et al. Cultural concepts of tuberculosis 
and gender among the general population without 
tuberculosis in rural Maharashtra, India. Trop Med Int 
Health 2004; 9(11): 1228-1238.   

29. Chang S. H, Cataldo jk. A systematic review of global 
cultural variations in knowledge, attitudes and health 
responses to tuberculosis stigma. Int J Tuberc Lung 
Dis. 2014; 18(2): 168-173.   

30. Chaturvedi HK, Bajpai RC, and Tiwari P. Association of 
religion and cultural tradition with alcohol use among 
some tribal communities of Arunachal Pradesh,India. 
J Ethn Subst Abuse. 2019; 18(2): 296-308.   

31. Sanjay C, Narendra AK, Rajib D, Ashok PK. Are we 

https://journals.lww.com/ijmr/fulltext/2011/33040/are_we_reluctant_to_talk_about_cultural.1.aspx
https://bmjopen.bmj.com/content/11/5/e047210
https://bmjopen.bmj.com/content/11/5/e047210
https://bmjopen.bmj.com/content/11/5/e047210
https://bmjopen.bmj.com/content/11/5/e047210
https://bmjopen.bmj.com/content/11/5/e047210
https://bmjopen.bmj.com/content/11/5/e047210
https://bmjopen.bmj.com/content/11/5/e047210
https://bmjopen.bmj.com/content/11/5/e047210
https://journals.lww.com/lungindia/fulltext/2009/26010/tuberculosis_and_nutrition.5.aspx
https://www.frontiersin.org/articles/10.3389/fnut.2018.00063/full
https://www.frontiersin.org/articles/10.3389/fnut.2018.00063/full
https://journals.plos.org/globalpublichealth/article?id=10.1371/journal.pgph.0001564
https://journals.plos.org/globalpublichealth/article?id=10.1371/journal.pgph.0001564
https://www.thelancet.com/journals/langlo/article/PIIS2214-109X(21)00299-0/fulltext
https://www.thelancet.com/journals/langlo/article/PIIS2214-109X(21)00299-0/fulltext
https://www.thelancet.com/journals/langlo/article/PIIS2214-109X(21)00299-0/fulltext
https://www.thelancet.com/journals/langlo/article/PIIS2214-109X(21)00299-0/fulltext
https://www.ingentaconnect.com/content/iuatld/pha/2020/00000010/00000003/art00009;jsessionid=15i9kj85ighvl.x-ic-live-03
https://www.ingentaconnect.com/content/iuatld/pha/2020/00000010/00000003/art00009;jsessionid=15i9kj85ighvl.x-ic-live-03
https://www.ingentaconnect.com/content/iuatld/pha/2020/00000010/00000003/art00009;jsessionid=15i9kj85ighvl.x-ic-live-03
https://onlinelibrary.wiley.com/doi/10.1111/tmi.13648
https://onlinelibrary.wiley.com/doi/10.1111/tmi.13648
https://onlinelibrary.wiley.com/doi/10.1111/tmi.13648
https://www.frontiersin.org/articles/10.3389/fnut.2022.873890/full
https://www.frontiersin.org/articles/10.3389/fnut.2022.873890/full
https://wwwnc.cdc.gov/eid/article/16/5/09-1693_article
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1002907
https://www.njppp.com/?mno=106316
https://www.ingentaconnect.com/content/iuatld/ijtld/2008/00000012/00000007/art00029
https://www.ingentaconnect.com/content/iuatld/ijtld/2008/00000012/00000007/art00029
https://www.ingentaconnect.com/content/iuatld/ijtld/2008/00000012/00000007/art00029
https://onlinelibrary.wiley.com/doi/10.1155/2016/8608602
https://onlinelibrary.wiley.com/doi/10.1155/2016/8608602
https://onlinelibrary.wiley.com/doi/10.1155/2016/8608602
https://onlinelibrary.wiley.com/doi/10.1155/2016/8608602
https://www.sciencedirect.com/science/article/pii/S0277953615003421?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0277953615003421?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0277953615003421?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0277953615003421?via%3Dihub
https://journals.sagepub.com/doi/abs/10.1177/097206340700900303
https://journals.sagepub.com/doi/abs/10.1177/097206340700900303
https://journals.sagepub.com/doi/abs/10.1177/097206340700900303
https://www.emerald.com/insight/content/doi/10.1108/JHR-01-2021-0001/full/html?utm_campaign=Emerald_Health_PPV_Dec22_RoN
https://www.emerald.com/insight/content/doi/10.1108/JHR-01-2021-0001/full/html?utm_campaign=Emerald_Health_PPV_Dec22_RoN
https://www.emerald.com/insight/content/doi/10.1108/JHR-01-2021-0001/full/html?utm_campaign=Emerald_Health_PPV_Dec22_RoN
https://ajph.aphapublications.org/doi/full/10.2105/AJPH.2010.199505
https://ajph.aphapublications.org/doi/full/10.2105/AJPH.2010.199505
https://www.frontiersin.org/articles/10.3389/fnut.2018.00063/full
https://www.frontiersin.org/articles/10.3389/fnut.2018.00063/full
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-3156.2004.01321.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-3156.2004.01321.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1365-3156.2004.01321.x
https://www.ingentaconnect.com/content/iuatld/ijtld/2014/00000018/00000002/art00008
https://www.ingentaconnect.com/content/iuatld/ijtld/2014/00000018/00000002/art00008
https://www.ingentaconnect.com/content/iuatld/ijtld/2014/00000018/00000002/art00008
https://www.tandfonline.com/doi/full/10.1080/15332640.2017.1355766
https://www.tandfonline.com/doi/full/10.1080/15332640.2017.1355766
https://www.tandfonline.com/doi/full/10.1080/15332640.2017.1355766
https://journals.lww.com/ijmr/fulltext/2011/33040/are_we_reluctant_to_talk_about_cultural.1.aspx


CliniCal nutrition and Hospital dietetiCs

Clin Nutr Hosp Diet. 2024; 44(2): 01-11 11

supplements and counselling: Findings from a pilot 
intervention in India. Clin Epidemiol Glob Health. 
2021; 11: 100782.  

47. Pradipta IS, Houtsma D, van Boven JF, Alffenaar 
JW, Hak E. Interventions to improve medication 
adherence in tuberculosis patients: A systematic 
review of randomized controlled studies. NPJ Prim 
Care Respir Med. 2020; 30(1): 21.   

48. Mohindra KS, Labonté R. A systematic review of 
population health interventions and Scheduled Tribes 
in India. BMC public health. 2010; 10(1): 438.   

49. Grace A G, Mittal A, Jain S, Tripathy JP, Satyanarayana 
S, Tharyan P, et al. Shortened treatment regimens 
versus the standard regimen for drug‐sensitive 
pulmonary tuberculosis. Cochrane Database Syst 
Rev. 2019; 12(12): CD012918.   

50. Chinnakali P, Ramakrishnan J, Vasudevan K, 
Gurumurthy J, Upadhyay RP, Panigrahi KC. Level 
of awareness about tuberculosis in urban slums: 
Implications for advocacy and communication 
strategy planning in the National program. Lung 
India. 2013; 30(2): 139-142.   

and risk of incident tuberculosis disease: A nested 
case-control study, systematic review, and individual-
participant data meta-analysis. PLoS Med. 2019; 
16(9): e1002907.   

42. Natrajan M, Sridhar R, Narendran G, Ramachandran 
G, Kumar VV, Tripathy S, et al. Crusade for TB: 
Bringing treatment to masses at their doorsteps. 
Indian J Med Res. 2019; 149(Suppl 1): S89.   

43. Kumar R, Khayyam KU, Singla N, Anand T, Nagaraja 
SB, Sagili KD, et al. Nikshay Poshan Yojana (NPY) 
for tuberculosis patients: Early implementation 
challenges in Delhi, India. Indian J Tuberc. 2020; 
67(2): 231-237.   

44. Saxena N, Saha KB, Das A. India at 75 years: 
Improving tribal health for self-reliance. The Lancet. 
2022; 400(10363): 1581.   

45. Kwan A, Daniels B, Saria V, Satyanarayana S, 
Subbaraman R, McDowell A, et al. Variations in the 
quality of tuberculosis care in urban India: A cross-
sectional, standardized patient study in two cities. 
PLoS Med. 2018; 15(9): e1002653.   

46. Singh AK, Siddhanta A, Goswami L. Improving 
tuberculosis treatment success rate through nutrition 

https://www.sciencedirect.com/science/article/pii/S2213398421000907
https://www.sciencedirect.com/science/article/pii/S2213398421000907
https://www.nature.com/articles/s41533-020-0179-x
https://www.nature.com/articles/s41533-020-0179-x
https://www.nature.com/articles/s41533-020-0179-x
https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-10-438
https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-10-438
https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-10-438
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD012918.pub2/full
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD012918.pub2/full
https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD012918.pub2/full
https://journals.lww.com/lungindia/fulltext/2013/30020/level_of_awareness_about_tuberculosis_in_urban.9.aspx
https://journals.lww.com/lungindia/fulltext/2013/30020/level_of_awareness_about_tuberculosis_in_urban.9.aspx
https://journals.lww.com/lungindia/fulltext/2013/30020/level_of_awareness_about_tuberculosis_in_urban.9.aspx
https://journals.lww.com/lungindia/fulltext/2013/30020/level_of_awareness_about_tuberculosis_in_urban.9.aspx
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1002907
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1002907
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1002907
https://journals.lww.com/ijmr/fulltext/2019/49001/crusade_for_tb__bringing_treatment_to_masses_at.12.aspx
https://journals.lww.com/ijmr/fulltext/2019/49001/crusade_for_tb__bringing_treatment_to_masses_at.12.aspx
https://www.sciencedirect.com/science/article/abs/pii/S0019570720300317?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0019570720300317?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0019570720300317?via%3Dihub
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(22)01801-3/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(22)01801-3/fulltext
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1002653
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1002653
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1002653
https://www.sciencedirect.com/science/article/pii/S2213398421000907
https://www.sciencedirect.com/science/article/pii/S2213398421000907

