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Abstract 

 

This paper delves into the complex relationship between health, disease, and urban life in 

the Harappan Civilization, exploring how its architecture and urban planning reflect the 

community's approach to health management. The challenges of urbanization, including 

zoonotic diseases, occupational hazards, and other health stressors, significantly impacted 

Harappan life. Evidence from skeletal remains, such as dental pathologies and physical 

stress markers, highlights the physical demands and health disparities experienced by the 

population. Burial remains further provide key insights into the prevalence of dental and 

other diseases, shedding light on the health conditions of different social groups. Drawing 

on a rich bibliography of archaeological and bioarchaeological research, this paper 

integrates findings from studies of urban infrastructure, burial practices, and skeletal 

analyses to create a comprehensive picture of Harappan health. The bibliography includes 

works that examine public health innovations, such as advanced water management 

systems, and explore the symbolic and practical significance of practices like ritual healing 

and the use of plant-based remedies. The study also considers how health challenges may 

have contributed to the eventual decline of the Harappan Civilization. Overcrowding, the 

spread of diseases, and the strain on public health systems, combined with environmental 

factors, likely exacerbated societal vulnerabilities. These findings underscore the interplay 

between urbanization, health, and the sustainability of ancient urban centers, offering 

valuable insights into the decline of one of history's earliest civilizations. 
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INTRODUCTION 

The Harappan Civilization (c. 2600–1900 BCE) was one of the world's earliest urban cultures, 

characterized by well-planned cities, advanced water management systems, and a complex 

socio-economic structure. However, despite these advancements, Harappan society faced 

significant health challenges that may have contributed to its decline. This paper explores the 

intricate relationship between urbanization, health, and disease in Harappan society, arguing 

that the pressures of urban living, zoonotic diseases, and environmental stressors played a 

crucial role in shaping both individual well-being and the broader trajectory of the 

civilization’s decline. Archaeological evidence suggests that the physical demands of urban 

life, along with unsanitary conditions, likely facilitated the spread of infectious diseases and 

exacerbated social inequalities. Skeletal remains from sites like Mohenjo-daro and Harappa 

reveal signs of dental pathologies, spinal arthritis, and bone lesions, indicating chronic 

stress and poor health outcomes among certain social groups1. 

Additionally, burial practices and spatial organization within settlements suggest disparities in 

access to healthcare and sanitation infrastructure2. Public health innovations, such as advanced 

drainage systems, communal bathing facilities, and potential medicinal plant use, highlight 

efforts to manage these challenges3. However, as cities expanded and environmental pressures 

mounted, these systems may have become unsustainable. This study synthesizes 

archaeological, bio-archaeological, and environmental data to assess the interplay between 

urbanization, disease, and societal resilience in Harappan civilization, ultimately providing 

insights into how health-related challenges may have contributed to its decline4. 
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Research Questions 

This paper is structured around the following key questions: 

1. How did Harappan urban infrastructure reflect an awareness of public health concerns? 

2. What evidence exists of disease prevalence, physical stress, and health disparities in the 

population? 

3. Did zoonotic diseases and other urban health stressors play a role in the decline of 

Harappan civilization? 

4. How do Harappan health challenges compare to those in contemporary urban 

civilizations like Mesopotamia and Egypt? 

By addressing these questions, this paper seeks to contribute to a broader understanding of 

ancient urban resilience and the long-term sustainability of early complex societies. 

Methodology 

This study employs an interdisciplinary approach, combining archaeological and 

bioarchaeological methods with comparative analyses of other ancient urban civilizations. By 

synthesizing data from skeletal remains, settlement layouts, and environmental studies, this 

research reconstructs the health challenges faced by Harappan society and evaluates their role 

in the civilization’s decline. 

Archaeological and Bioarchaeological Approaches 

Harappan health and disease patterns are examined primarily through skeletal analyses, burial 

remains, and settlement planning studies. Key methodologies include: 

● Skeletal Analysis: Indicators of disease, such as dental pathologies, trauma, and 

degenerative joint diseases, are studied to assess physical stress and health 

disparities.1 

● Burial Analysis: Differentiation in burial practices across social groups provides 

insights into potential health inequalities and access to medical care2. 



● Urban Infrastructure Study: The examination of drainage systems, wells, and 

bathhouses offers clues about hygiene practices and disease control measures3. 

Comparative Framework 

To contextualize Harappan health challenges, this study incorporates comparative data from 

Mesopotamian and Egyptian civilizations, which faced similar urbanization pressures. Key 

comparisons include: 

● Disease Patterns: The impact of zoonotic diseases in Mesopotamian and Harappan 

societies. 

● Public Health Innovations: How different civilizations addressed sanitation and 

healthcare. 

● Urban Resilience: Responses to environmental stress and societal collapse in early 

urban centers. 

By triangulating archaeological data, textual evidence (where available), and environmental 

reconstructions, this research builds a multi-dimensional understanding of how health-related 

factors influenced the trajectory of the Harappan Civilization. 

3. Urbanization and Health in Harappa 

The Harappan Civilization, one of the earliest and most advanced urban societies, flourished 

between 2600 BCE and 1900 BCE. Its extensive urban planning, sophisticated water 

management systems, and well-developed trade networks reflect a highly organized society. 

However, as Robert Arnott (2024) argues, the rapid expansion of Harappan cities also 

introduced significant public health challenges, particularly in relation to sanitation, 

overcrowding, zoonotic diseases, and labor-induced stress5. These issues, if left unchecked, 

may have contributed to widespread health crises and ultimately played a role in the 

civilization’s decline. 

3.1 Urban Infrastructure and Public Health Challenges 
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One of the most notable aspects of Harappan cities is their extensive sanitation 

infrastructure. Covered drainage systems, large public wells, private bathing areas, and 

brick-lined sewage channels suggest that waste management and hygiene were considered 

important aspects of urban life (Kenoyer, 1998)3. The presence of bathhouses in Mohenjo-

daro indicates an emphasis on personal hygiene and communal cleanliness. However, these 

measures may have been insufficient to counteract the effects of increasing population density. 

Arnott (2024) points out that while the Harappans had advanced drainage and water supply 

systems, these were not foolproof 5. Seasonal flooding in the Indus Valley frequently 

contaminated drinking water sources and led to stagnant water accumulation, creating an 

ideal environment for vector-borne diseases such as malaria and dengue fever. The 

deterioration of drainage maintenance over time, particularly in the later phases of the 

civilization, may have led to sewage overflow, further increasing the risk of waterborne 

diseases like cholera, typhoid, and dysentery (Wheeler, 1968)4.The city of Dholavira offers 

a unique example of water conservation and hygiene management through its advanced 

reservoir and water harvesting system (Bisht, 1991)6. However, even in cities with such 

infrastructure, there is evidence to suggest that limited access to clean drinking water during 

periods of drought may have led to health crises. Lahiri (2000) notes that climate 

fluctuations and environmental degradation may have strained water resources, reducing 

the effectiveness of public health initiatives and increasing competition for potable water7. 

3.2 Occupational Hazards and Physical Stress in Urban Life 

The physical stress experienced by Harappan laborers is evident in skeletal remains, which 

display high levels of degenerative joint disease, repetitive stress injuries, and bone 

trauma. Lovell (1994) argues that these findings suggest that a large segment of the population 

was engaged in physically demanding labor, such as pottery-making, metalworking, 

agriculture, and bricklaying1. The long-term effects of these labor-intensive activities led to 

chronic pain and disability, which would have reduced overall life expectancy. Bead- making 

women in Harappan society also exhibited signs of work-related stress, particularly in tasks 

related to grinding grain, textile production, and pottery shaping. Skeletal remains indicate 
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spinal degeneration and repetitive motion injuries, suggesting that women were subjected 

to significant physical labor in both domestic and industrial settings (Casimir, 1990)8. The 

presence of bone fractures and cranial injuries in some individuals also suggests that 

accidents or interpersonal violence may have contributed to health issues (Kennedy, 1980)2. 

Arnott (2024) expands on these findings by emphasizing the relationship between 

urbanization and malnutrition. He argues that despite the relative prosperity of Harappan 

cities, nutritional deficiencies were common, particularly among the lower classes5. 

Repetitive labor combined with inadequate diets rich in carbohydrates but deficient in 

protein and essential vitamins likely resulted in weakened immune systems, making 

individuals more susceptible to infections. 

3.3 Overcrowding and Disease Transmission 

Overcrowding in Harappan cities posed a significant public health challenge, particularly in 

terms of disease transmission. Mohenjo-daro and Harappa were among the largest urban 

settlements of the ancient world, with high population densities in confined spaces. This 

urban density increased the likelihood of airborne diseases, such as tuberculosis (TB) and 

pneumonia, spreading rapidly among inhabitants (Possehl, 2002)9. Arnott (2024) argues that 

poor ventilation in residential structures, combined with the use of indoor hearths, led to 

chronic exposure to smoke, which contributed to respiratory illnesses such as chronic 

bronchitis, tuberculosis, and asthma5. Additionally, as houses became more compact in the 

later phases of the civilization, the risks of viral and bacterial infections increased, as 

families lived in close proximity with limited airflow and shared sanitation facilities. 
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4. Disease Patterns in Harappan Society 

The Harappan Civilization, while technologically and architecturally advanced, faced 

significant health challenges that arose from urban living, close proximity to domesticated 

animals, sanitation issues, and occupational stress. The study of skeletal remains from sites 

such as Harappa, Mohenjo-daro, and Dholavira has revealed patterns of infectious 

diseases, malnutrition, dental pathologies, and degenerative bone conditions. Robert 

Arnott (2024) has emphasized that urban density, climate fluctuations, and inadequate 

sanitation infrastructure contributed to the spread of disease and may have played a role 

in the eventual decline of the civilization5. Harappan society was deeply integrated with 

agriculture and animal domestication, which introduced the risk of zoonotic diseases—

infections transmitted from animals to humans. Close interaction with cattle, goats, sheep, 

and dogs increased the likelihood of tuberculosis, brucellosis, and leptospirosis (Kennedy, 

1965)10. Evidence of tuberculosis (TB) in skeletal remains from Harappa and Rakhigarhi 

suggests that respiratory infections were a major health concern in these urban centers 

(Lovell, 1997)11. TB is typically associated with crowded living conditions and prolonged 

exposure to infected individuals or animals, both of which were prevalent in Harappan 

settlements. 

Brucellosis, another zoonotic disease, has been identified in Harappan skeletal remains, 

particularly in individuals displaying joint inflammation and chronic arthritis (Renfrew, 

1986)12. This bacterial infection is commonly transmitted through the consumption of 

contaminated dairy products or direct contact with infected livestock. Given the 

importance of cattle in Harappan society, the spread of brucellosis would have been difficult 

to contain. In addition to zoonotic diseases, Harappan cities likely faced waterborne 

infections due to sanitation failures and periodic flooding. The civilization's reliance on 

public wells, reservoirs, and communal water storage tanks created potential breeding 

grounds for bacteria and parasites (Wheeler, 1968)4. Arnott (2024) argues that seasonal 

flooding of the Indus River may have periodically contaminated drinking water sources, 
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leading to outbreaks of dysentery, cholera, and typhoid fever5. Evidence from latrine sites 

and soil samples at Harappa suggests the presence of intestinal parasites, reinforcing the idea 

that poor sanitation contributed to widespread gastrointestinal diseases (Lahiri, 

2000)7.Harappan diet and nutrition also played a role in shaping disease patterns. Dental 

analyses reveal high rates of cavities, enamel hypoplasia, and tooth abscesses, suggesting a 

carbohydrate-rich diet dominated by wheat and barley (Lovell, 1989)13. While these grains 

were staples, they lacked essential vitamins and proteins, which could have led to 

malnutrition-related conditions, such as anemia and weakened immune systems. Arnott 

(2024) notes that skeletal remains from Mohenjo-daro display signs of nutritional 

deficiencies, particularly in children and young adults, indicating that food scarcity or 

disease-related malabsorption may have been recurrent issues5. 

Respiratory illnesses also appear to have been a major health concern in Harappan cities. 

Prolonged exposure to indoor cooking fires and poorly ventilated homes likely contributed 

to chronic lung conditions, such as bronchitis and pneumoconiosis (Possehl, 2002)9. 

Harappan homes were closely packed together, often with small windows and limited 

airflow, which would have exacerbated respiratory infections and allowed airborne diseases 

to spread rapidly (Arnott, 2024)5.In addition to infectious diseases, skeletal remains indicate a 

high prevalence of degenerative joint diseases, spinal arthritis, and repetitive stress 

injuries (Shinde, 1991)14. These conditions suggest that many Harappans were engaged in 

physically demanding labor, such as pottery-making, metalworking, and textile 

production. The repetitive nature of these tasks led to long-term musculoskeletal damage, 

particularly in women and lower-class laborers (Casimir, 1990)8. 

Evidence of bone infections and trauma-related injuries provides further insight into the 

health risks faced by Harappans. Some skeletal remains display signs of untreated wounds, 

fractures, and possible surgical interventions (Marshall & Mackay, 1940)15. This suggests 

that while some form of medical care may have existed, access to healthcare was likely 

limited or unevenly distributed across social groups. Variations in burial practices further 
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reinforce the idea of social disparities in health and access to care. High-status individuals 

were often buried with ritual goods and in more elaborate graves, while lower-status 

individuals were buried in simple pits, sometimes showing evidence of malnutrition and 

physical stress (Ratnagar, 2001)16. These patterns indicate that some individuals may have 

had better access to nutrition and healthcare than others, reinforcing the idea that wealth 

and social status influenced health outcomes. 

Arnott (2024) suggests that the cumulative effects of disease, malnutrition, and 

occupational hazards gradually weakened the Harappan population, making them more 

vulnerable to environmental changes, economic disruptions, and potential epidemics. As 

public health crises compounded, it is possible that the strain on urban centers led to 

declining population numbers and eventual societal collapse5. The presence of widespread 

disease and skeletal stress markers in Harappan remains aligns with broader patterns seen in 

other early urban civilizations, such as Mesopotamia and Egypt. This suggests that the 

health challenges faced by Harappans were not unique, but part of the broader 

difficulties associated with early large-scale urbanization. However, the extent to which 

these health crises directly contributed to the decline of the civilization remains a subject of 

ongoing debate. 
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5. Public Health Innovations and Ritual Healing Practices 

The Harappan Civilization was among the earliest societies to develop public health 

innovations and medical practices aimed at disease prevention and hygiene maintenance. 

Archaeological evidence suggests that urban planning, sanitation infrastructure, and 

potential medicinal plant use played a crucial role in maintaining public health. While much 

of Harappan medical knowledge remains speculative due to the lack of written records, 

insights from skeletal remains, urban structures, and comparative studies with contemporary 

civilizations provide valuable perspectives on how Harappans may have managed health 

and disease. 

5.1 Water Management and Sanitation Systems 

One of the most advanced aspects of Harappan public health innovations was their 

sophisticated water management system. Cities like Mohenjo-daro, Harappa, and 

Dholavira were equipped with elaborate drainage networks, private and public wells, 

reservoirs, and bathing platforms, demonstrating an awareness of the importance of water 

hygiene (Kenoyer, 1998)3. The presence of covered drains, soak pits, and septic tanks 

indicates that wastewater disposal was managed effectively at least in the early phases of 

urbanization (Bisht, 1991)6.Robert Arnott (2024) argues that the Harappans' emphasis on 

water management suggests a proactive approach to public health, particularly in 

preventing waterborne diseases such as dysentery, typhoid, and cholera-like infections5. 

The Great Bath of Mohenjo-daro, a massive public water tank, may have served a ritual and 

hygienic function, promoting communal sanitation. However, as urban populations grew and 

maintenance declined, deterioration in these systems may have led to the contamination of 

drinking water sources, increasing the prevalence of gastrointestinal diseases (Wheeler, 

1968)4. 

Despite these advancements, Harappan sanitation infrastructure was not uniformly 

distributed, suggesting that wealthier individuals may have had better access to clean 

water and hygienic facilities than lower-status groups. This social disparity in access to 

sanitation may have contributed to health inequalities within Harappan society (Lahiri, 

2000)7. 



5.2 Medicinal Plant Use and Healing Practices 

Although direct evidence of Harappan medical practices is scarce, scholars suggest that 

herbal remedies and ritual healing played an essential role in health management. The 

discovery of clay tablets with plant imprints, as well as comparisons with later Ayurvedic 

traditions, suggests that the Harappans may have used plant-based medicine to treat 

infections, fevers, and wounds (Renfrew, 1986)12.Arnott (2024) notes that medicinal plants 

such as neem, turmeric, and ashwagandha, which are known for their antibacterial and 

anti-inflammatory properties, were likely used in traditional healing5. The use of 

fermented drinks, honey, and herbal pastes for wound treatment and digestive issues 

aligns with practices observed in later Vedic and Ayurvedic traditions, suggesting continuity 

in South Asian healing methods. 

Some burial sites exhibit signs of ritual healing, where individuals with severe illnesses or 

disabilities were buried with symbolic objects, possibly representing spiritual or medical 

intervention. Harappan figurines depicting humanoid figures with exaggerated anatomical 

features may also hint at early attempts to depict disease or healing processes (Ratnagar, 

2001)16.Although medical knowledge in Harappan society remains largely hypothetical, their 

urban planning, sanitation infrastructure, and possible medicinal plant use indicate a 

developed understanding of public health and disease prevention. However, as 

urbanization intensified and environmental conditions worsened, these public health 

measures may have become increasingly inadequate, setting the stage for a decline in health 

standards. 

6. Health as a Catalyst for Decline 

The decline of the Harappan Civilization remains one of the most debated topics in South 

Asian archaeology. While theories surrounding climate change, ecological collapse, resource 

depletion, and social instability have been widely discussed, recent bio-archaeological and 

environmental studies suggest that health and disease played a significant role in the 

civilization’s downfall. As Harappan cities grew in size and population density increased, 

urban sanitation deteriorated, water sources became contaminated, and new diseases 

likely spread within communities. Robert Arnott (2024) has argued that the convergence of 



malnutrition, epidemic outbreaks, and environmental degradation likely created a 

cascading crisis that weakened the civilization's resilience, leading to population decline 

and eventual abandonment of major urban centers5. 

6.1 Epidemics and the Collapse of Urban Health Systems 

One of the most significant factors contributing to the decline of Harappan cities was the rise 

of epidemic diseases, which were facilitated by poor sanitation, overcrowding, and close 

contact with domesticated animals. The skeletal remains from Harappa and Mohenjo-daro 

reveal lesions associated with tuberculosis (TB) and leprosy, suggesting that chronic 

infectious diseases had become endemic in Harappan society (Kennedy, 1965)10. TB, in 

particular, thrives in dense urban environments where people live in close proximity, and 

where malnutrition weakens immune systems, increasing susceptibility to infection (Lovell, 

1997)11. 

In addition to respiratory diseases, waterborne illnesses such as dysentery, cholera, and 

typhoid fever were likely widespread. Arnott (2024) highlights that the weakening of 

drainage and water supply systems over time may have led to increasing cases of 

gastrointestinal diseases, which, without adequate medical intervention, could have resulted 

in high mortality rates among the population5. Studies of soil samples from latrine sites in 

Harappa indicate the presence of parasitic eggs, which suggests widespread intestinal 

infections (Wheeler, 1968)4. The interaction between human settlements and domesticated 

animals further increased the risk of zoonotic diseases—infections transmitted from animals 

to humans. Close contact with cattle, goats, and dogs may have introduced brucellosis, 

leptospirosis, and anthrax into Harappan society (Renfrew, 1986)12. In many ancient 

civilizations, disease outbreaks often emerged from human-animal interactions, 

particularly in urban settings where livestock were kept in close quarters. 

Arnott (2024) argues that the Harappans, like other early urban societies, lacked the medical 

knowledge to effectively contain epidemic outbreaks5. Unlike later civilizations that 

developed quarantine measures and isolation practices, Harappans relied primarily on 

sanitation infrastructure, which may have become overwhelmed as urban centers 

expanded. As public health deteriorated, the mortality rate likely increased, particularly among 



children, the elderly, and laborers exposed to the most physically demanding and 

unsanitary conditions. 

6.2 Malnutrition and Agricultural Decline 

The bio-archaeological record of Harappan remains indicates a high prevalence of 

malnutrition-related conditions, particularly among children and lower-class laborers. The 

dominant Harappan diet, based on wheat, barley, and lentils, may have provided sufficient 

calories but lacked essential nutrients such as iron, calcium, and vitamin B12 (Lovell, 

1989)13. This dietary deficiency likely contributed to widespread anemia and immune 

system suppression, making individuals more vulnerable to infections and chronic 

illnesses. Arnott (2024) argues that climate fluctuations and changing monsoon patterns 

may have disrupted agricultural production, leading to food shortages, malnutrition, and 

increased susceptibility to disease5. Studies of pollen and sediment layers from the Indus 

Valley indicate a period of aridification around 2100 BCE, which may have reduced crop 

yields and forced populations to depend on less nutritious food sources (Lahiri, 2000)7. 

In periods of food scarcity, Harappans may have been forced to rely on stored grains and 

secondary food sources, which could have increased the risk of fungal contamination and 

foodborne illnesses. Ergot poisoning, caused by consuming fungally infected grains, has 

been suggested as a possible cause of neurological disorders and population decline in other 

ancient societies. While no direct evidence of ergot poisoning has been found in Harappan 

sites, the potential for contaminated food supplies contributing to public health crises 

cannot be ruled out. 

6.3 Climate Change, Environmental Stress, and Public Health 

One of the most widely accepted theories regarding the decline of the Harappan Civilization is 

climate change, particularly a weakening of the monsoon system and a shift toward arid 

conditions. This climatic shift would have affected water availability, agriculture, and 

public health, creating stress on urban populations. Arnott (2024) suggests that drought 

conditions would have led to declining water quality and sanitation failures, increasing the 

spread of disease in urban centers5. The reduced availability of potable water may have 



forced populations to drink from contaminated sources, leading to higher incidences of 

dysentery, typhoid, and cholera-like illnesses. Lahiri (2000) further argues that decreasing 

agricultural productivity, combined with failing health infrastructure, would have placed 

immense pressure on the Harappan economy7. In urban societies, food shortages and 

disease outbreaks often trigger social unrest, leading to migration, population decline, and 

eventual societal collapse. The evidence of abandoned settlements and decreasing 

population density in the later Harappan period suggests that widespread health crises, 

coupled with environmental stress, forced people to leave urban centers in search of more 

sustainable living conditions. 

6.4 Social Disintegration and Migration 

As health conditions worsened and urban centers became uninhabitable, Harappan 

populations likely dispersed into smaller settlements in the Ganges Valley and 

surrounding regions (Shinde, 1991)14. The archaeological record indicates a gradual 

abandonment of major cities, rather than a sudden collapse, suggesting that migration may 

have been a survival strategy in response to worsening living conditions. Arnott (2024)5 

argues that disease outbreaks, coupled with malnutrition and environmental decline, 

would have led to reduced birth rates, increased mortality, and weakened social cohesion. 

In times of crisis, weaker populations—those affected by disease, famine, and labor 

exhaustion—are often the first to succumb to collapse, reducing the ability of a civilization 

to recover from external or internal shocks. 

Some scholars have suggested that invasions by external groups, such as Indo-Aryan 

migrants, may have contributed to the Harappan decline. However, recent research has 

questioned the validity of this theory, as there is no direct evidence of widespread conflict or 

war-related destruction in Harappan cities (Ratnagar, 2001)16. Instead, internal factors—

disease, public health failures, climate stress, and economic decline—appear to have been 

more significant drivers of the civilization’s downfall. Ultimately, the Harappan Civilization 

likely experienced a prolonged and multi-causal decline, in which disease and health crises 

played a critical role in weakening its population and social structure. Over time, urban 



centers became unsustainable, and people gradually transitioned to rural or semi-urban 

living, leading to the eventual fragmentation of Harappan society. 

7. Comparative Insights from Other Early Civilizations 

The Harappan Civilization, while unique in its urban planning and public health 

initiatives, was not the only ancient society that faced disease outbreaks, environmental 

stress, and urban health challenges. A comparative analysis of Harappan health and disease 

patterns with Mesopotamian and Egyptian civilizations provides valuable insights into how 

early societies managed public health, responded to epidemics, and adapted to 

environmental pressures. While the Indus, Mesopotamian, and Egyptian civilizations all 

had sophisticated urban structures, they also encountered sanitation failures, food 

shortages, and periodic disease outbreaks. 

7.1 Urban Health and Sanitation: Harappa vs. Mesopotamia 

The Harappans and Mesopotamians both developed large urban centers with sophisticated 

water management systems, but there were key differences in sanitation infrastructure and 

public health measures. The Indus cities of Mohenjo-daro, Harappa, and Dholavira were 

designed with covered drainage systems, public baths, and private toilets, reflecting an 

advanced understanding of waste management and hygiene (Kenoyer, 1998)3. In contrast, 

Mesopotamian cities like Ur, Uruk, and Babylon lacked centralized drainage systems, and 

sewage was often disposed of in open streets or canals, leading to frequent contamination 

of water sources (Wright, 2005)17.Robert Arnott (2024) argues that the superior Harappan 

sanitation infrastructure may have delayed the spread of infectious diseases, compared to 

Mesopotamian cities where raw sewage and waste buildup increased the risk of cholera, 

typhoid, and parasitic infections5. However, over time, Harappan drainage systems 

deteriorated, and population growth outpaced infrastructure maintenance, leading to 

sanitation failures similar to those seen in Mesopotamian cities (Wheeler, 1968)4. 

While Mesopotamians relied on clay tablets and scribal records to document epidemic 

outbreaks and medical treatments, the Harappans left no known written medical records. 
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This makes it difficult to determine whether Harappan societies had formalized medical 

systems similar to Mesopotamian physicians, who recorded disease symptoms, treatments, 

and ritual healing practices (Nemet-Nejat, 1998)18. However, archaeological evidence of 

plant imprints and possible herbal medicine use suggests that Harappans may have used 

medicinal plants to treat infections and fevers, much like Mesopotamians relied on 

botanical remedies (Arnott, 2024)5. 

7.2 Disease and Malnutrition: Harappa vs. Ancient Egypt 

Similar to Harappan society, ancient Egypt faced widespread malnutrition, dental 

pathologies, and zoonotic infections due to intensive agriculture and urban crowding. 

Egyptian mummies reveal high rates of anemia, tuberculosis, and parasitic infections, 

paralleling the disease patterns seen in Harappan skeletal remains (Aufderheide & 

Rodríguez-Martín, 1998)19. However, the Egyptians had a more structured medical system, 

with physicians and healers specializing in different ailments, while Harappan healthcare 

systems remain largely unknown due to the absence of written records. The dietary 

deficiencies observed in Harappan populations, particularly protein malnutrition and 

dental decay, closely resemble those found in Egyptian mummies. The reliance on wheat 

and barley in both civilizations led to widespread cases of dental cavities, enamel 

hypoplasia, and nutritional deficiencies (Lovell, 1989)13. Arnott (2024) argues that both 

Harappan and Egyptian civilizations experienced similar health declines due to 

environmental degradation and climate instability, which weakened immune systems and 

increased susceptibility to infectious diseases5. 

Despite these similarities, Egyptian cities had better-recorded medical traditions, including 

surgical procedures, pharmaceutical treatments, and religious healing rituals, whereas 

Harappan medical practices remain largely speculative (Nunn, 1996)20. 

7.3 Collapse and Health Crises: Harappa vs. Minoan Civilization 
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The collapse of the Harappan Civilization bears striking similarities to the decline of the 

Minoan Civilization (2000–1450 BCE). Both civilizations were highly urbanized, relied on 

complex trade networks, and faced sudden environmental disruptions. In Harappa, 

climate change and declining health conditions weakened urban centers, while the 

Minoans suffered from a combination of disease outbreaks, natural disasters, and 

economic decline (Warren, 1995)21.Arnott (2024) notes that epidemics, public health 

failures, and environmental pressures contributed to the depopulation of both Harappan 

and Minoan cities5. The archaeological record indicates that disease and malnutrition may 

have played a larger role in the decline of Harappan civilization than previously assumed, 

similar to how plague outbreaks contributed to the decline of later civilizations, such as 

the Roman Empire (McNeill, 1976)22. 

8. Conclusion 

The Harappan Civilization was among the earliest highly urbanized societies, displaying 

advanced sanitation systems, urban planning, and potential medicinal knowledge. 

However, the same factors that contributed to its success—dense urban centers, reliance 

on agriculture, and sophisticated trade networks—also made it vulnerable to disease, 

malnutrition, and environmental stress. Bioarchaeological evidence suggests that 

waterborne diseases, zoonotic infections, and malnutrition-related conditions were 

common in Harappan society. As urban centers expanded and sanitation infrastructure 

deteriorated, disease outbreaks may have increased, ultimately weakening the population. 

Climate fluctuations, resource depletion, and declining food security exacerbated public 

health issues, leading to population decline, migration, and the eventual abandonment of 

cities. The comparative analysis with Mesopotamia, Egypt, and the Minoan Civilization 

highlights the similar challenges faced by early urban societies. Epidemics, sanitation 

failures, and environmental degradation were recurrent themes in the collapse of ancient 

civilizations. While Harappan society exhibited remarkable resilience, the combined 

impact of disease, malnutrition, and climate change likely created a tipping point that led 

to its gradual decline. 

                                                
21 Warren, Peter. 1995. The Destruction of Minoan Civilization. Cambridge: Cambridge University Press. 
22 McNeill, William H. 1976. Plagues and Peoples. Garden City, NY: Doubleday. 



Future research into Harappan healthcare practices, burial customs, and disease 

prevalence could provide further insights into how this early civilization attempted to 

manage health crises. By studying the interplay of urbanization, public health, and societal 

collapse in ancient cultures, we gain a deeper understanding of the fragility of early 

civilizations and the factors that contribute to long-term sustainability. 
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10. Appendices 

Appendix A: Skeletal Analysis and Disease Markers 

This appendix includes detailed data from bioarchaeological studies on Harappan skeletal 

remains, highlighting evidence of nutritional deficiencies, joint degeneration, and 

infectious diseases. 

● Table A1: Prevalence of dental caries, enamel hypoplasia, and abscesses in 

Harappan remains (Data from Lovell, 1989). 

 

● Table A2: Cases of tuberculosis and brucellosis identified in skeletal remains 

(Kennedy, 1980; Lovell, 1997). 

 



● Table A3: Signs of degenerative joint disease and repetitive stress injuries in 

laborers (Larsen, 1984). 

 

Appendix B: Urban Infrastructure and Sanitation 

This appendix provides maps and structural layouts of Harappan cities, focusing on water 

management and sanitation systems. 

● Figure B1: Drainage system of Mohenjo-daro, showing underground sewage 

channels and city grid layout (Kenoyer, 1998). 

 



 

● Figure B2: Reservoirs and water conservation structures at Dholavira (Bisht, 

1991). 

 

● Figure B3: Comparison of sanitation systems in Harappa and Mesopotamian cities 

(Wright, 2005). 

 

 



Appendix C: Burial Practices and Social Health Disparities 

This appendix includes evidence of differential burial practices, which suggest social 

inequalities in health and access to medical care. 

 Figure C1: High-status burials with ritual objects, compared to commoner graves 

(Marshall & Mackay, 1940). 

 

Table C2: Comparison of skeletal stress markers in elite vs. non-elite individuals 

(Ratnagar, 2001).

 

 



Appendix D: Climate Data and Agricultural Decline 

This appendix presents environmental reconstructions of climate shifts affecting Harappan 

agriculture, supporting the hypothesis that drought and food shortages contributed to 

health crises. 

● Table D1: Pollen and sediment analysis from Indus Valley sites, showing evidence 

of aridification (Renfrew, 1986). 

 

● Figure D2: Graph of declining monsoon intensity between 2200 and 1900 BCE 

(Lahiri, 2000). 

 



● Table D3: Crop yield estimates for wheat, barley, and pulses in Late Harappan 

settlements (Shinde, 1991). 
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