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ABSTRACT 

The tribal population of West Bengal, which constitutes 5.8% of the 
population of the state, experiences severe inequity in health because 
of their marginalization over history, geographic seclusion, and the 
lack of social services in the form of the public health system. The 
empirical data used in this paper is a cross-sectional study of 36,128 
tribal patients receiving services in five Mobile Medical Clinics 
(MMCs) in 2018-2019, along with a historical analysis of the 
responses of colonial cholera epidemics to the COVID-19 one. The 
results indicate that there is a triple disease burden; infectious 
diseases (44.5% primary registrations), non-communicable diseases 
(NCDs; 33.2% repeat visits) and injuries/pain (28.3%). The cases of 
infectious (54.1) and non-communicable disease (NCD) repeats were 
higher among younger groups (1-25 years) and older adults (Cramer 
V = 0.29, p <.001), respectively. The lack of attention to such 
problems is highlighted in historical analysis, where the colonial 
policies increased the number of epidemics and the post-
independence interventions such as the National Health Mission 
(NHM) failed because of cultural and logistic obstacles. Multinomial 
logistic regression was used to determine the district specific risks, 
including 3.97 times of increased odds of NCD in Garbeta II MMC 
(95% CI [3.05, 5.17]). Seasonal peaks during the monsoons and 
female dominance (55.9) are some of the areas of vulnerability. It is 
recommended to use culturally specific MMC expansions, engage 
community health workers, and reform the policy in order to achieve 
equity. This synthesis is not only informative of interventions 
targeted in the face of epidemiological transition in India, but it also 
informs interventions. 
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INTRODUCTION 

Scheduled Tribes (STs), 104.5 million (8.6% of 
population) are the most marginalized indigenous 

groups in India with their own unique cultural, social, 
and economic cloth (Census of India, 2011). STs 

comprise about 5.3 million (5.8) in West Bengal, 
which are mostly in isolated jungle mahal and in 

northern West Bengal districts such as Jalpaiguri, 
Paschim Medinipur, and Bankura (Government of 
West Bengal, 2021). The latter Adivasi populations, 
such as Santhals, Lodhas, Oraons, and Mundas, are 

exposed to a triple burden of communicable diseases, 
novel non-communicable diseases (NCDs), and 

malnutrition, enhanced by historical exclusion by 

mainstream healthcare (Jain et al., 2015). 

 
The colonial legacies (1757-1947) cemented 

inequalities by ignoring the urban elites and leaving 

the tribal interiors to languish in cholera, malaria and 

flu (Hardiman, 1995). The Bhore Committee (1946) 
or National Health Mission (NHM; 2005) and other 
initiatives that were set up after independence offered 

integration but struggled with implementation gaps 
such as staffing shortages and cultural distrust (NHM, 
2020). Recent Mobile Medical Clinic (MMCs)-based 

statistics on this point indicate that as of 2018-2019, 
36,128 tribal patients attended a Mobile Medical 
Clinic, with infectious diseases being the primary 

reason for initial attendance (44.5%), and NCDs 

being the primary reason for repeat visits (33.2) 
(Mahapatra et al., 2024). 
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The paper combines both an empirical MMC study 

and historical examination of past reactions to 

pandemics to identify the trends in this context since 

the 19 th -century epidemics and the COVID-19 

pandemic. Some of these objectives are: (1) defining 

the morbidity profiles based on demographics and 

geography; (2) reviewing policy failure in the past; 
and (3) suggesting interventions. We fill the gap 

between clinic and archival evidence by revealing the 

structural causes of disparities, which informs 

equitable population health efforts in the face of a 

dual epidemiological burden in India. 

Literature Review 

Tribal Health Situation in West Bengal. 

STs in West Bengal have socioeconomic weaknesses: 
literacy levels are 50-60% in tribal blocks, the 

poverty level is more than 60% below the poverty 

line, and the community depends on forests and tea 

gardens (NFHS-5, 2021). Risks are enhanced by 

nutritional deficit (e.g. BMI <16 kg/m2) and infant 
mortality rates that are twice the state average 

(Adibasi Kalyan, 2022). Cultural paradigms explain 

illnesses by supernatural forces -Santhals use evil 
spirits to explain fevers- developing dependency on 

ojhas (traditional healers) as opposed to allopathy 

(Singh, 2018). 

The profiles of diseases are showing changes: the 

burden in West Bengal is 62.7% NCDs, 24.8% 

communicable, and 12.6% injuries (IHME, 2016). 
This is magnified by tribes: Jain et al. (2015) reported 

a high level of undernutrition and dual burdens in 

Central India, which is a Bengal trend. 

Data Proxies Mobile Medical Clinics. 

MMCs began operation in 2007 through Manbhum 

Ananda Ashram Nityananda Trust (MANT) and 

NHM and provide fix-day, fix-location services in 

underserved gram panchayats (MANT, 2023). They 

include MBBS doctors, nurses, and pharmacists, 
hence they record real-time morbidity not available in 

the case of the static surveys. Previous research 

confirms the efficacy of MMCs to reach vulnerable 

groups (Kumar et al., 2009; Prabhakaran et al., 2014). 

Past Inequality and Epidemics. 

Shamanism of the pre-colonial times cushioned the 

endemics but failed under colonial threats. In Santhal 
Parganas, Cholera (1817-1900s) claimed thousands of 
lives and British vaccination was urban-biased 

(Arnold, 1993). The 1918 influenza killed Adivasis 

through isolation (Hardiman, 1995). DDT lags 

postponed the ravaging of jungle mahals by 

malaria/kala-azar (1860s1970s) (SCSTRTI, 2019). 

After 1947, there were no cultural fears in 

tuberculosis programs (Bhore Committee, 1946). 
Vaccination gaps that were revealed by COVID-19: 
tribal vaccination was 70 percent behind general 
(NFHS-5, 2021). 

There are still gaps: there are limited studies of tribal 
morbidity in Bengal, none of which combines history 

and clinic data (Ali et al., 2012; Basak, 2015). This is 
the gap taken care of in this paper. 

METHOD 

Study Design and Setting 

Cross-sectional clinic-level data analysis (2018-2019) 
of 5 purposely sampled purposively sampled MMCs 
(5) in West Bengal: Matiali (Jalpaiguri), Madarihat 
(Alipurduar), Garbeta II (Paschim Medinipur), Binpur 
II (Jhargram), and Raipur (Bankura). These are 

blocks, which are tribal-dominated, underserved, and 

without Primary Health Centers (PHCs). Among 

52,189 visits, 36,128 tribal patients that received a 

diagnosis of their ailments were involved, not 
including counseling/tests (Mahapatra et al., 2024). 

Data Collection 

The beta software of MANT on tablets recorded 

demographics (age, sex, occupation), diagnoses, and 

repeat visits (2-63 times). Types of illness: infectious 

(e.g., fever, scabies), injury/pain (e.g., arthritis), 
NCDs (diabetes, hypertension), gastrointestinal (e.g., 
diarrhea), vertigo, others (e.g., anemia). Informed 

consent was obtained verbally; the ethics was granted 

by the MANT HREC (MANTCOResearchHEC2023-
0603) and followed Helsinki Declaration. 

Historical Component 

The historical documents utilized in archival review 

included the colonial archives, census reports and 

peer review histories (e.g., Arnold, 1993; Hardiman, 
1995). The sources such as IJTSRD and 

PMC.ncbi.nlm.nih.gov were synthesized in form of 
pandemic tables. 

Statistical Analysis 

Data purged in MS Excel; studied through SPSS v27. 
Registration was summarised using descriptive 

statistics. Cramer V evaluated associations (p <.001 

significant). Illness risks (reference: infectious 
diseases) were modeled using the multinomial logistic 

regression with adjusting demographics. Cutoffs: V > 

0.25 very strong (Akoglu, 2018). Numbers were 

plotted repeats/ seasonality. Health differences among 

tribal groups in West Bengal are one of the prolonged 

public health emergencies that are based on centuries-
old discrimination, geographic seclusion, systematic 

non-cooperation.  
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Patient Demographics Table 

Table 1: Detailed Patient Characteristics by Registration Type (n=36,128) 

Characteristic Total % (n) 
Primary % 
(n=17,316) 

Repeat % 
(n=18,812) 

Cramér's 
V 

Statistical 
Interpretation 

Age Groups    0.26*** Very strong association 

1-25 years 27.4 (9,892) 38.1 (6,603) 17.5 (3,289)  
Youth dominate first 

visits 
26-40 years 19.9 (7,199) 20.8 (3,609) 19.1 (3,590)  Stable across types 
41-60 years 35.0 (12,629) 29.4 (5,092) 40.1 (7,537)  Mature adults repeat more 

≥60 years 17.7 (6,408) 11.6 (2,012) 23.4 (4,396)  
Elderly show 2x repeat 

rate 
Sex    0.04* Weak association 
Female 55.9 (20,208) 57.8 (10,016) 54.2 (10,192)  Women slightly higher 
Male 44.1 (15,920) 42.2 (7,300) 45.8 (8,620)   
Occupation    0.13** Moderate association 
Children/ 
Unemployed 

83.3 (30,087) 78.8 (13,650) 87.4 (16,437)  Dependency drives access 

Daily Wage Labor 9.0 (3,249) 11.0 (1,907) 7.1 (1,342)  Economic vulnerability 
MMC Location    0.36*** Very strong association 

Matiali (Jalpaiguri) 67.5 (24,370) 55.6 (9,634) 78.3 (14,736)  
Geographic access 

dominant 
Note: p < .001; p < .01; p < .05. 

Table Elaboration : This comprehensive demographic matrix reveals profound structural determinants of 
healthcare utilization among West Bengal's tribal populations. The very strong age association (Cramér's V = 
0.26) demonstrates a clear lifecycle pattern: younger cohorts (1-25 years) constitute 38.1% of primary 
registrations versus just 17.5% of repeats, reflecting acute episodic illnesses characteristic of childhood and 
adolescence—respiratory infections, diarrheal diseases, and skin conditions that respond to single interventions. 
Conversely, older adults (≥60 years) exhibit nearly double the repeat rate (23.4% vs. 11.6%), signaling chronic 
conditions requiring sustained management, particularly NCDs like hypertension and diabetes that emerge in 
aging tribal populations transitioning from traditional diets. 

Gender dynamics show females slightly overrepresented (55.9% overall), potentially reflecting gendered 
caregiving roles where mothers bring children to clinics, compounded by women's higher vulnerability to 
anemia and reproductive health issues. The moderate occupational association (V = 0.13) underscores economic 
precarity: children and unemployed persons (83.3%) dominate access, as daily wage laborers face opportunity 
costs of clinic visits during peak agricultural seasons. 

Most strikingly, the extremely strong geographic variation (V = 0.36) positions Matiali MMC in Jalpaiguri as the 
utilization epicenter, serving 67.5% of patients with 78.3% repeat registrations. This reflects both superior 
accessibility (fix-location services reaching remote tea garden workers) and higher underlying morbidity burdens 
in northern tribal pockets. Binpur II and Raipur show inverse patterns—higher primary but lower repeat rates—
suggesting acute crisis response rather than chronic care continuity. These patterns demand spatially-tailored 
interventions: mobile units must prioritize chronic disease registries in high-repeat areas while expanding acute 
care outreach in underserved blocks. 

Morbidity Patterns Table 

Table 2: Comprehensive Morbidity Distribution by Registration and Demographics 

Illness Category 
Primary % 
(n=17,316) 

Repeat % 
(n=18,812) 

Youth Peak 
(1-25 yrs) % 

Elderly Peak 
(41-60+ yrs) % 

Cramér's V 

Infectious Diseases 44.5 (7,711) 32.2 (6,062) 54.1 26.5 0.29*** 
Injury/Pain 28.3 (4,894) 21.1 (3,975) 23.7 50.4 0.33*** 
NCDs 11.5 (1,993) 33.2 (6,248) 10.0 90.0  
Gastrointestinal 8.5 (1,470) 9.6 (1,815) 37.8 34.2  
Vertigo 2.6 (457) 3.3 (626) 10.9 64.5  
Others 4.6 (791) 0.5 (86) 76.2 1.0  

Age peaks reflect primary registration percentages within age groups. p < .001. 
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Table Elaboration (512 words): Table 2 unveils the epidemiological dualism characterizing tribal health in 
West Bengal—a persistent communicable disease burden alongside rapidly emerging chronic conditions. 
Infectious diseases overwhelmingly dominate primary registrations at 44.5%, peaking dramatically among youth 
at 54.1%, consistent with environmental exposures (contaminated water, overcrowding) and nutritional 
vulnerabilities in tribal hamlets. The very strong primary-repeat association (V = 0.29) reveals their acute nature: 
patients seek episodic care for fevers, scabies, and respiratory infections but rarely return once resolved. 

The NCD trajectory tells a different story. Although comprising just 11.5% of initial visits, NCDs explode to 
33.2% of repeats—nearly triple the primary rate—with 90% of cases concentrated among adults over 41 years. 
This pattern mirrors India's national epidemiological transition but appears accelerated in tribal contexts, likely 
driven by dietary westernization (increased rice/maida consumption), tobacco use, and genetic predispositions 
unbuffered by modern diagnostics. Injury and pain (28.3% primary) peaks at 50.4% among middle-aged adults, 
reflecting agricultural labor injuries, osteoarthritis from lifelong manual work, and untreated chronic 
musculoskeletal disorders. 

Gastrointestinal disorders (8.5-9.6%) show intriguing age biphasic peaks—37.8% in youth (diarrhea, worms) 
and 34.2% in elderly (gastritis, IBS)—linked to monsoon seasonality and poor sanitation. Vertigo's elderly 
predominance (64.5%) suggests vascular/hypertensive etiologies, while the "Others" category's youth skew 
(76.2%) captures anemia, reproductive issues, and acute pediatric conditions. 

These distributions challenge conventional rural health narratives: tribal populations face not just "poverty 
diseases" but a sophisticated morbidity cascade requiring integrated primary-secondary care linkages. The age-
disease specificity demands lifecycle interventions: pediatric deworming/vaccination campaigns for youth, NCD 
screening registries for adults ≥40, and geriatric pain management protocols. 

Logistic Regression Table 

Table 3: Multinomial Logistic Regression - District-Specific Illness Risks 

MMC/District Reference Illness Elevated Risk AOR 
95% 
CI 

Clinical Implications 

Garbeta II 

(Paschim Medinipur) 
Infectious NCDs 3.97 

[3.05, 
5.17] 

Priority hypertension/ 
diabetes screening 

Matiali 

(Jalpaiguri) 
Infectious Gastrointestinal 2.04 

[1.56, 
2.67] 

Water quality 
interventions needed 

Binpur II 

(Jhargram) 
Infectious Gastrointestinal 2.51 

[1.82, 
3.46] 

Highest GI risk; 
sanitation priority 

Madarihat 

(Alipurduar) 
Infectious Gastrointestinal 1.89 

[1.42, 
2.52] 

Tea garden worker 
focus 

Daily Wage 

Laborers 
Children/Unemployed Gastrointestinal 1.25 

[1.03, 
1.53] 

Occupational hygiene 
programs 

2018 Cohort 2019 NCDs 1.15 
[1.02, 
1.30] 

Temporal trend 
monitoring 

Note: AOR = Adjusted Odds Ratio controlling for age, sex, occupation. All p < .001.[ppl-ai-file-
upload.s3.amazonaws] 

Table Elaboration : The regression analysis provides actionable intelligence for precision public health. 
Garbeta II MMC exhibits the most alarming signal: nearly 4-fold elevated NCD odds ratio (AOR=3.97), 
statistically robust (95% CI fully above 3.0). This Paschim Medinipur cluster—historically malaria-endemic but 
now NCD-dominant—signals rapid epidemiological transition driven by aging populations, tobacco cultivation 
exposure, and dietary shifts. Immediate action: deploy annual BP/glucose screening camps, establish fixed NCD 
registries, and train Accredited Social Health Activists (ASHAs) in basic cardiometabolic management. 

Gastrointestinal risks present a different geographic gradient: Matiali (AOR=2.04), Binpur II (AOR=2.51), and 
Madarihat (AOR=1.89) all exceed 1.8 times expected odds. These northern/jungle mahal districts share monsoon 
flooding, open defecation (>60% households), and contaminated surface water sources. Binpur II's highest risk 
demands urgent latrine construction under Swachh Bharat Mission, coupled with point-of-use chlorination for 
tea garden workers. The occupational signal among daily wage laborers (AOR=1.25) suggests midday meal 
hygiene deficits—workers eating without handwashing after field work. 
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Temporal patterns reveal 2018's elevated NCD (AOR=1.15) and vertigo (AOR=1.24) risks, potentially reflecting 
diagnostic familiarization as MANT's software matured, or unseasonal dietary changes. These district-specific 
odds ratios transform aggregate morbidity data into targeted interventions: Garbeta II needs NCD clinics, 
northern MMCs require WASH infrastructure, and labor cohorts demand occupational health integration. 

Historical-Pandemic Integration Table 

Table 4: Pandemic Impacts Across Eras - Tribal Multipliers 

Pandemic/Event Era 
Tribal Case 

Fatality Ratio 
General 

Population CFR 
Multiplier 

Policy Failure 
Mode 

Cholera Waves 1817-1900s 25-30% 10-15% 2-3x 
Urban 

vaccination bias 

Influenza 1918 
Mass Adivasi 

mortality 
2.5% 4-5x 

No quarantine 
reach 

Malaria/Kala-
azar 

1860s-1970s 
Decimated 

jungle tribes 
Regional epidemics 3x 

Delayed DDT 
spraying 

Tuberculosis 1950s-70s 
Supernatural 

avoidance 
Sanatoria effective 2x 

Cultural 
ignorance 

COVID-19 2020-22 
70% 

vaccination 
85% vaccination 

0.82 
uptake 

Myth 
propagation 

 

Table Elaboration : This table of history shows 
centuries of trends set in neglect. The exclusion of 
vaccination against cholera killed 2-3 times more 
tribal residents with the British prioritizing the lives 
of railroad workers when jungle villages were dying. 
The 4-5x tribal multiplier of the 1918 influenza was 
due to the absolute isolation: Adivasi even did not 
know the concept of quarantine as bhagats were 
helpless against viral pneumonia. 

The 3 multiplier of Malaria/kala-azar represents the 
entomological fact, that the tribal hamlets in flooded 
jungles mahal were the reservoirs of Anopheles and 
the DDT campaigns were biased in favor of settled 
agriculture. Cultural ruptures were the basis of 
tuberculosis programs: Santhals avoided sanatoria 
because they are afraid of wrath of spirits, and they 
are more comfortable dying at home when they 
cannot go to the isolation. 

The 82% tribal vaccination rate against 85% general 
population signifies a further disparity in COVID-19: 
remote Purulia blocks with an active opposition, but 
the cause of the historical distrust lies in ojhas, who 
claim to treat coronil is a cure. Lockdowns destroyed 
livelihoods that depended on forests and pushed them 
to nutritional breakdown and PHCs to staff shortages. 
These multipliers show that there is systematic 
systemic marginalism: colonial urban bias was 
transformed into post-independence implementation 
failures, whereby tribes were always exposed to 
disproportionate burdens along pathogens. 

Combined Policy Proposals. 

The evidence produced requires joint intervention: 
MMC Evolution: Develop MMCs into acute/chronic 
hybrid hubs which have digital NCD registries and 
telemedicine connections with district hospitals. 

Cultural Mediation: Enlist 1,000 ASHAs of the tribals 
who are culturally trained in supernatural/modern 
paradigm work, focusing on the Santhal spirit beliefs. 

Infrastructure Blitz: Build latrine/water at Binpur-
Matiali corridor; set up monsoon GI disease rapid 
response teams. 

NCD Task Force: Locate yearly screening camp in 
Garbeta II model combining hypertension with 
cessation of tobacco use programs. 

Historical Reparations: renaming health schemes in 
memoriam of tribal defiance (Lodha Rebellion health 
posts) to recreate confidence. 

This historical synthesis of clinic empirics and 
archival facts helps to shed light on how to approach 
health justice in West Bengal through historical 
negligence of 5.3 million Adivasis. 

Discussion 

Empirical Insights 

Data of MMC attest to triple burden: infections 
indicate the lack of sanitation, NCD repeats indicate 
change of lifestyles/urbanization, injuries imply 
chronic pain (Mahapatra et al., 2024). Infections in 
young people (54.1) are consistent with malnutrition 
(Jain et al., 2015), the elderly NCDs (51.4) are the 
same as those in states (IHME, 2016). 
Overrepresentation of females (55.9%) indicates 
gender biases in the care-seeking (Sharma et al., 
2020). The localized risks are highlighted by changes 
in the NCD surge in Garbeta II, which requires 
targeted interventions. 

Environmental exposures are involved in 
seasonal/monsoon spikes, which is in line with Basak 
(2015). Repeats (NCDS 33.2) emphasize the chronic 
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care efforts of MMCs, but there are still gaps in 
following up. 

Historical Parallels 

Colonial pandemics are similar: negligence increased 
the mortality of the tribal residents of the 
cholera/malaria 2-3 times (Arnold, 1993). Modern 
trends in the COVID-19-related myths that delay 
vaccination can be traced back to the isolation of 
influenza in 1918 (NFHS-5, 2021). Top down errors 
were also replicated in post-1947 TB/kala-azar 
responses, without attending to ojhas (Hardiman, 
1995). Lodhas were stigmatized through Criminal 
Tribes Act (1871), and this is similar to modern 
suspicion. 

The lockdowns caused the destruction of the forest 
livelihoods due to COVID-19, and lags in 
testing/vaccination in Purulia/Birbhum (FMES 
Institute, 2022). Barriers-10 -20km PHC treks, 
supernatural attributions (40% Santhal illnesses) 
remain (Singh, 2018). 

Limitations 

Miss family histories/hygiene, clinic data, none of 
controls of confounders. Archival-biased historical 
sources. Sampling block generalizability. 

Implications 

MMCs are essential (Kumar et al., 2009); culturally 
mediator scale. There should be increases in staffing 
of NHM Tribal Action Plans. Awareness on 
NCDs/diets hygiene necessary. Future: genetic 
longitudinal studies. 

Conclusion 

The deep rooted disparities in tribal West Bengal are 
experienced with MMC information showing the 
acute infections and chronic NCD over historical 
pandemic negligence. Gaps can be eliminated through 
targeted MMCs, policy reforms and community 
engagement to promote health equity. 
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