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Abstract 

Disasters such as floods and landslides affect humans than ever before. The effects of a catastrophe 

on humans could result from a simple injury to life-threatening accidents and the emergence of 

infectious diseases. 

I present two research articles as my thesis. Part-1 deals with the social and political background 

of the study site, where I conducted the primary research for people exposed to landslides and 

floods in the district of Thrissur in 2018 August. For part 1, I examined the modern social and 

political history of India since 1750. I analyzed the published literature of disasters that reported 

under the British India colonial period in India. I focused on two historical calamities, a cyclone 

that occurred in 1864 in the state of Bengal, which killed over 40000 individuals. Secondly, I 

analyzed the flood that reported in the state of Kerala in 1924. Because of these incidents, several 

people lost their lives, and survivors experienced severe hunger and famine. The social response 

towards these calamities was deficient. The British rulers have marginalized citizens of India by 

not documenting the loss of property, the value of items possessed before the tragedy, and not 

providing adequate care to the sick and injured. The public health system under the British colonial 

era was insufficient and inadequate to provide medical care to the population to the citizen of India. 

The structural barriers such as collecting payment for services for accessing medical care, 

imposing various kinds of mandatory tax collection, and limiting access to general education have 

resulted in the rising structural inequalities  
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In the second part of this thesis, I conducted a cross-sectional survey among people exposed to 

floods and landslides that occurred in the district of Thrissur, Kerala, in 2018 August. We measured 

the mental health morbidity, such as the prevalence of common mental disorders, factors 

associated with the progression of common mental disorders in the study population.  

In summary, the aftermaths of the colonial government tenure still impact the people of Kerala in 

various ways. The historical governance actions and policy practices still visible, such as 

deforestation, underfunded health care systems, and inadequate social responses from the 

government's in power, resulting in increased social suffering of people affected by the disaster. 

Of those individuals, the poorest of poor are being sidelined from the mainstream social-political 

developments happening in post-independent India and thereby increasing the structural inequality 

among citizens. 
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The Historical Analysis of People Affected by the Floods and Landslides 

in Kerala, India 

“I am uncertain . . .like, how long I would live with these situations.” said Mrs. Geetha* (*the 

participant's name has been changed to protect her privacy.), a 34-year-old housewife and victim 

of a recent landslide. Mrs. Geetha  had a decent life with her family of six before two 

unprecedented landslides occurred in the Thrissur district of Kerala, India in August 2018. For 

Mrs. Geetha*, after the first landslide happened overnight, she and her children evacuated to a 

safer location, but her husband, the family's primary breadwinner, returned to their home to retrieve 

some belongings when the second landslide hit. The landslide destroyed their home and killed 

Mrs. Geetha’s husband. Mrs. Geetha received her husband's body for the funeral while staying in 

a temporary relief camp for people displaced by the flood and landslides. As a result of the early 

demise of her beloved husband, relatives, and neighbors within the span of a week Mrs. Geetha 

began to experience mental and physical health challenges, including involuntary movements of 

her left hand, unusually increased speech, and change of mood. She said while crying, "We do not 

have anyone now with us, we are alone now. I do not know how to live forward with these two 

kids.” While she acknowledged the support she received from her family, relatives, friends, 

neighbors, and the medical team at the Primary Health Center (PHC), and hospitals, Mrs. Geetha 

had not yet recovered from the traumatic experiences she had gone through and continues to 

experience symptoms like fear, anxiety, stress, and tension. When I spoke to her, she lived with 

her husband's family in a rented home as the government of Kerala has not yet started the process 

of building new homes for people affected by the landslides. 
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Background 

Studies have shown that climate change has increased the number of storms, which increases the 

number of weather-related natural disasters.1 The effects of climate change and natural disasters 

are directly impacting the lives of humans and other living organisms of the world. The continuing 

impact of climate change has exacerbated the crisis and suffering among people living in 

impoverished settings, even in the rural areas of wealthy countries.2The people of Kerala in 

Southern India experienced a massive rainfall in August 2018 as part of the monsoon season. Over 

400 people died due to the unprecedented floods, and landslides, with additional morbidity caused 

by communicable diseases, like leptospirosis and upper respiratory tract infections.3 The sudden 

deterioration of the climate resulted in the overflowing of rivers and dams with water having 

leveled almost half of the state.4 This unexpected event disrupted the lives of people in the state 

which caused massive damages to the social and health institutions. This paper examines the 

impact of natural disasters in terms of the higher mortality reported as a result of these disasters in 

India from 1750 to the present time. It explores several questions: who has died from the natural 

disaster and its related effects? What were the conditions and experiences of people most affected 

by the natural calamities reported in India? We will explore whether there were adequate health 

and social supports available to meet the needs of the population from a social medicine 

perspective. In this paper, we explore the impact that natural disasters have on people in resource-

constrained settings. 
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Section 1 

The Historical Details of Natural Calamities Reported in India and in the State of Kerala. 

In this section, (Table 1) the article will examine how the people of India were treated under the 

British rule when the previous natural calamities occurred. Formerly, India was divided by major 

provinces and local states under local rulers.  In 1757, the British East India Company was set up 

in the province of Bengal. Initially, it provided medical services that were limited to serving the 

needs of the civil servants of the British Army in India. The first medical services that were made 

available to the civil population of India was in 1796 by the British East India Company.  In 1919, 

the British government accepted the constitutional reform measures suggested by the commission 

under the leadership of Mr. Edwin Montagu, secretary of state for India (1917–22), and Lord 

Chelmsford viceroy of India (1916–21)5. This committee consulted with the Indian people, those 

whom were the loyal of the British government even though they were working on the public 

health system of India. This committee recommended decentralizing the healthcare delivery 

system of India to the state and provincial government levels to improve the public health system 

of the country.6 

The Bengal Cyclone 

On 5th of October 1864, the people of Calcutta in the state of Bengal in India (Figure 1), under the 

British administration, witnessed a heavy rainfall, speedy wind, and fluctuating air pressure with 

barometer readings ranging from 28 to 85. On October 5th, the atmospheric humidity in Calcutta 

rose to ninety percent and was accompanied by a massive rainfall  of 7.1 inches, and massive 

lightning. In the east, Calcutta bordered Bangladesh. Bihar and Jharkhand bordered Nepal in the 

west and to the north, bordered Sikkim. Orissa and the Bay of Bengal lay in the south.   
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The cyclone caused an estimated 42,000 deaths. The British government appointed a committee 

to examine matters related to the progression of the cyclone and its impact on the people and 

properties in the Presidency of Bengal. The committee extensively researched the progression of 

wind before and during the October 5th event. The committee observed that there was not enough 

time to warn people about the cyclone in advance to prevent this loss of life.  The state of Bengal 

underwent great economic depression in 1842 and 1852. Previous storms had not caused as much 

destruction as the cyclone that hit in 1864. In a small town called Tumlook, the storm caused 

massive destruction in which water levels rose up to 13 feet above normal levels of the land that 

caused a substantial destruction of almost 1,400 houses.  Only twenty-seven houses out of 1,400 

remained standing after the storm and the strong winds ended. A statement from the “Report on 

the Calcutta Cyclone of the 5th October 1864. The government of Bengal Calcutta: Calcutta 1866” 

describes the aftermath.7 

It appears from what I gathered from the survivors, that the deluge came upon them almost 

instantaneously, not by any gradual rising of the tide; consequently, the women and 

children had no time to escape, but were drowned in their houses.7 

The most important losses as a result of the storm were human lives. The water level on average 

increased from 6 feet to 12 feet in the state. About 388,400 hectares of land were affected. Of this 

estimate, half of the mainland was submerged with water up to 6 to feet high from the ground 

level. Over 48,000 people died due to the calamity, which lasted for more than 18 hours in a single 

day. The flooding caused diseases such as cholera, diarrhea, and smallpox. The estimated loss and 

cost of the private property losses were around Rs. three lakh thirty-two thousand and seven 

hundred and twenty-seven (Rs.332727) $6,654,540 as of 2020. According to an inquiry 

committee, an accurate measure of the value of the public sector’s loss of property and belongings 

due to the calamity were immeasurable.                
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At this time, the state of Bengal was under British colonial rule. The committee  did  not  collect       

post-disaster needs assessment information from the citizens  of Bengal, India (Figure-2).  The 

British government again marginalized the poor people of India by not documenting their voices 

in the commission report. The people who lost their lives due to the calamity were mostly villagers 

who lived near the city of Calcutta in Bengal. The most impoverished people lived very close to 

the inland rivers and harbors. The sudden unexplained weather event stopped people’s income 

and led to the flooding of their homes, huts, and working spaces     . 

2. South Indian Floods in 1871 

The Madras Presidency (or “province”) was established by the British East   India   Company   in 

Madrasapattinam in 1639 with treaty support from the local ruler of Rajah Chandragiri and      

existing trade partners from Portugal. Madras is a city located on the Bay of Bengal, which is 

along the coast of the Indian ocean. Since it was established, the Madras Presidency’s borders 

have expanded to include Southern  Indian  locations  such as  Travancore  and  Malabar,  in       

Kerala; Hyderabad (the de jure capital of Andhra Pradesh), in Telangana; Arcot, in Tamilnadu,      

and other parts of the Carnatic region.8 The British East India Company had to compete with 

European trading partners, like the Dutch,  Portuguese,  and  French, and local provincial Indian 

leaders to secure their  monopoly  on  trade  and  commerce in the region. Under the rule of Queen 

Elizabeth I of Great Britain, the British East India Company gradually conquered territory in 

Southern and Northern India and started imposing colonial rules on an increasing number of 

Indian people.6 In 1871, the  Madras  Presidency  had 18 districts across Southern India. A 

significant storm followed by floods. In the region, particularly in the state of Tamilnadu, 

hundreds of thousands of people were killed due to a devastating storm and the subsequent 

flooding. The floods were more severe in the North Arcot, Salem, Tiruchirappalli, and Vellore 
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areas. One hundred thousand cattle also died as a result of these natural floods. Forty thousand 

people died due to fever and other illnesses. The most affected people were stranded in their huts 

and other similar temporary housing. The people living under the Madras Presidency also suffered 

a great famine due to the loss of key crops, such as rice. Farmers lost their farmland due to the 

overflowing of water onto their land.9 

3. The 1924 Kerala Floods  

The unified current state of Kerala was not formed until 1947. The Madras Presidency included 

three local provinces: Cochin, Travancore, and Malabar from the state of Kerala. Local state rulers 

and the British East India Company jointly governed these three provinces under the close 

guidance of the Madras Presidency located in Madras (now known as Chennai). In July 1924, 

massive torrential rainfall, over 3,000 millimeters, for a short period of time resulted in 

overflowing rivers, dams, and swamp lands. This caused massive damage in the region of 

Malabar, Cochin, and Travancore.  Over 1,000 people died and hundreds of cattle were diseased 

due to this calamity. The Mullaperiyar dam, one of the largest reservoirs of water in the provinces, 

overflowed which resulted in the overflowing of rivers in the mainland’s located downstream. 

The torrential downpour affected the state’s road connectivity and rail transportation.10 

 

 

 

Section 2: Social Health Care Delivery System of India 
This section deals with the social, political, and health care delivery systems of India under the 

British government between 1757 and 1947. During this period, India underwent many structural 
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and administrative reforms. The country engaged in a lot of foreign trade and commerce. 

However, the country later sacrificed its fundamental freedom to the British government. As 

mentioned above, the British government failed to protect the citizens of India during and after 

natural calamities. From 1757 to 1924, over 110,000 people died due to natural disasters. The loss 

of livestock was six times higher than the loss of human life.7,9,11,1213 

Before the arrival of modern medicine to India, Indian people practiced Ayurvedic and various 

other forms of traditional medicine. Modern western-based medicine was brought into the state 

of Bengal by the British East India Company to take care of their army stationed in Bengal. In 

1831, the Calcutta Medical College, based in Calcutta, opened its doors to the native Indian 

population so they could receive medical care there. The British East India Company provided 

primary medical care to the population of India through the widespread network of dispensaries 

it’d built across the country. Initially, dispensary services were only available in cities like 

Calcutta, Bombay, and Delhi. The Madras Presidency also adopted the dispensary model of care 

and later established centers in each of the provinces. The Indian government allocated Rs 250 

per month to the dispensaries and the dispensaries were encouraged to accept private charity to 

cover additional monthly expenses.   During the mid-eighteenth century, the British East India 

Company’s  Court of Directors advised the company not to invest further in the health sector as 

the sector was not deemed profitable. This resulted in an underinvestment of public funds in health 

care. The British East India Company later required public dispensaries to fund more than half 

their budget through private  charity rather than government funds.14Starting in 1864,  the  British 

East India  Company increased barriers to health care and social services for sick and poor  people. 

For example, the company focused instead on providing care to people who could afford to pay 

for treatment at dispensaries and hospitals, including wealthy individuals who could also be 

private charity donors. This approach to healthcare delivery increased the social suffering of poor 
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people who lived in the state of Bengal and its adjacent areas when the Bengal Cyclone struck in 

1864.7,12,14 

Similarly, the Madras Presidency, under the British East India Company, had established a few 

dispensaries in a few districts.  However, the government started providing medical care to India’s 

indigenous population in 1838.  By 1894, the British government had 2,121 health establishments, 

either as a hospital or dispensary, across the country. However, since most of the hospital were 

urban-centric, rural and poor patients had to walk a longer distance to consult a doctor, and the 

system was often mostly inaccessible to the marginalized sections of the community. Since then, 

the number of medical facilities providing care to the  Indian  population increased and continued 

to increase  with  an  annual growth rate  of  2.2  percent. However, the steady rate of growth did 

not benefit the majority of the Indian community due to the lack of human resources  in  the health 

care system.  From 1897 to 1910, for every 100,000 people, there was only one medical facility 

available.14 The health care system was publicly and privately supported. For instance, Christian 

missionary organizations and similar types of faith-based organizations were often crowded with 

sick and poor Indian due to the poor living conditions of socially marginalized people under 

British India. During the Madras Presidency, the Cochin and Kerala provinces had a few hospitals 

located in several district.15 Rulers were interested in the development of those hospitals under 

the British administration. In the province of Travancore, hospitals were available in the Alleppey, 

Quilon, and Thiruvananthapuram districts. The state of Travancore had a historical  relationship 

with the Rockefeller  Foundation, a well-known public health organization, which advocated to 

the rulers of Travancore about the need for vaccination and encouraged them to set up a 

specialized women and child hospital in the city of Travancore.16 

The public healthcare system under British India did not focus on the needs of the most vulnerable 

people and many died. Most people became diseased mostly because of natural calamities,  
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famines  and  preventable communicable diseases, such as smallpox, diarrhea, fever, and plague. 

Poverty and hunger were the  most significant  public  health  issues for people in India under the 

colonial  British administration’s rulership.  The environmental factors, such as floods during 

monsoon season, caused less crop production that increased the suffering of millions of people 

from various Indian states living under British rule. 9  

 Utsa Patnaik, an Indian economist, recently said that the “scars of colonialism still remain in 

India.”17 The next part  of  this  analysis  measures  the  economic performance  of the British East  

India Company in India between 1757 and 1947. The state  of  Bengal  was  the  primary  income 

generating  state under  the British East India Company until 1854. During its period of influence 

in India, the British East India  Company taxed Indian consumers on essential commodities  like  

salt,  tea, opium, and land  use.18 The company’s  annual expenditure in India was around INR 23 

million in 1824 whereas its annual expenditure in  Great Britain was  around  INR 50  million.  

The income from the state of  Bengal was  used  to  cover  the  expenditures of  Indian presidencies,  

like  Mumbai  and  Madras.  It is still unclear how  much  revenue the British East India Company 

brought to Britain during their two hundred years in India. However, a new research paper 

published by the economist Utsa Patnaik estimates that the income extracted from India over that 

time period would today amount to USD 45 trillion.17 
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Section-3: Disasters and its Impacts in India 

This section deals with natural disasters and their secondary impacts (e.g.,  severe famine) that 

have occurred  in India since its independence in 1947(Table-2). Due to its geographical location 

and local climate and weather patterns, in India, one is very vulnerable to floods.19  In  the  past  

forty  years,  the  country  experienced  over  480  natural  disasters that resulted in  the loss of 

life and  property. These natural disaster events include cyclones, severe cloudbursts, earthquakes,  

and  floods.13 The  National  Disaster Management  Authority reports that since 1978 over 563,000 

people have been  killed  in  various  natural  calamities  that occurred  in  Indian  states.  To date, 

the largest  calamity in India was the 2004 tsunami, which killed almost 11,000 people in a single 

day.20 The Latur and Kutch earthquakes also caused significant destruction to people’s lives and 

property. The super cyclone of Andhra Pradesh and Orissa impacted the lives of thousands of 

people in 1999.13 

Government Approach to the Disaster Management 

Though India is a country historically vulnerable to various forms of natural hazards and floods, 

the  nation  has not  had  a  stipulated  policy  to  coordinate  the  mechanisms  between  affected      

local settings and the central government. After the Gujarat earthquake in 1999, the government 

of India appointed a high powered committee that includes various cabinet ministers of the 

national government who study the preparedness of local and government systems to effectively 

manage future natural disasters  that might affect the country. In 2005, the  government  of  India  

created  a disaster management policy that was implemented by Prime  Minister Manmohan Singh 

to manage the various types of disasters in the country. The 2005 National Disaster Management 

Act was passed by the parliament to deal with disaster crises in local settings with the help of the 

district, state, and national administrations. This act provides a provision for creating the National 

Disaster Mitigation Fund, a separate fund that provides immediate relief measures and financial 
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assistance to people in affected places, with the help of central government.21 The National 

Disaster Management team has a separate wing under the chairmanship of India’s Prime Minister 

that coordinates crisis response; it has a decentralized administration system in place. At the 

village level, it has a ward member from the local government that leads  disaster management 

activities. The National Disaster Response team works closely with the district administration 

during a crisis moment. Between 2005 and 2014, the National Disaster Response team rescued 

147,000 victims and identified 343 diseased victims from disaster site.22 
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Social Determinants of Health and  Post Disaster  Health and Social 

Needs of  the Community 

Due to the country’s geographical location, some of the states in India are more prone to natural 

floods and other calamities. The social and human suffering of people who are exposed to small 

and large-scale disasters have not been well studied. However, research evidence indicates that 

vulnerable  populations, such as children and women, who are exposed to natural calamities have 

an increased risk of serious medical problems like diarrhea, fever, and acute respiratory tract 

infections;23 in fact  they are 2-3% more likely to experience that adverse outcomes than people 

who have not faced a disaster. This was evident in the states of central northern India which  had 

witnessed natural disasters in the past.24 A  study  conducted on the annual  health  district   survey 

data in India on places exposed  to small  and massive natural disasters found that there was a 7%  

increased risk of stunting and underweighted among children who’d been impacted by natural 

disasters than the control group (i.e., children who had not been exposed to a natural disaster 

event). There was also a decrease in the rate of vaccination among impacted beneficiaries who’d 

been exposed to a natural disaster in the previous year.23 

Another study conducted on the post-disaster needs of the displaced people in the Uttaranchal 

state found that around 83 villages needed to have its people totally resettled and provided with 

socially equitable rehabilitation delivery packages with sheltering provisions that included a  new 

housing requirement. In India, only seven territories and three out of 30 states had  state-owned 

housing and  specific  rehabilitation  and  resettlement policies in place directed at the needs of 

people affected by disasters. This shows the policy gap and lack of effective delivery of 

interventions to people in need of those services.24,25 

In  2001,  another  study was  done by  researchers to understand  the role  of  NGOs in  providing 

service  delivery  to  the  post-disaster victims  of the massive earthquake in the Kutch  district  of 
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the state of Gujarat. This study’s learning showed that people’s involvement and decision-making 

capabilities for a successful disaster rehabilitation  program are key.  People who  participated  in 

a co-production approach to reconstruct their homes that was led by the government and NGOs 

had a higher satisfaction rating (r=.69) than the people who did not participate with the 

government.26 Disaster response should assist all people regardless of their age, color, sex and  

other  social backgrounds. Unfortunately, in India caste and gender play a crucial role in society 

and also in how people access programs like disaster relief. A study conducted on women’s 

experiences during the 2004 Tsunami revealed that women were forced to refuse the aid assistance 

offered by rescue workers when the Tsunami waves hit their premises. One account by male 

rescue workers in the state of Tamilnadu indicated  

Some [women] refused to climb naked into the rescue boats because of an internalized 

sense of shame and honor. Although many women reported that men asked them to give 

up their sense of shame and offered their shirts to cover their bodies, women refused the 

offer due to the underlying issues of gender-based violence and post-survival 

consequences.  

These social norms increased the  number  of women who died after the 2004 tsunami in the state 

of Tamilnadu.27,28The resettlement programs put in place by the local government led to the early 

resettlement of people into unorganized relief camps as a temporary setting for people recently 

displaced by the floods in Kerala. This resettlement process eventually became an issue for the 

local government and humanitarian aid workers as it led to psychosocial and interpersonal 

disputes between the survivors of the tsunami and aid workers.29  
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To answer this question, one has to understand the social context of a setting where I  did my 

master's thesis. I conducted field-based research in the Thrissur district of Kerala, India, one of 

the area’s most severely affected by landslides and floods. Thrissur has a population of 3.1 million 

people as per the census of 2011.30 In August 2018, the state of Kerala had received 42% excess 

rainfall from the first week of June to August in 2018 as compared to the same time period for 

the previous year. That increase resulted in the overflowing of rivers and water resources across 

the state.4 

One of our study settings in rural Thrissur was Desamangalam—as described in the vignette on 

Mrs. Geetha where the study participant lives. Mrs. Geetha and her family belong to a lower class 

community according to the Hindu religion. They do not have a permanent source of income—

their primary family income came from their manual labor. Her husband's house was located near  

forest land. This land was allotted to their ancestors by the Government of Kerala in 1970.  

Unfortunately, the location was subject to landslides, and during the 2018 floods, four individuals 

died and several more sustained grave injuries.  

Around 36 families had shifted to safer locations soon after the incident. At the time of this 

writing, many people were still living in the temporary relief camps arranged for by the 

government of Kerala. In our study, we found that people who live in poverty tended to have poor 

housing conditions, sought medical assistance, been hospitalized, and  a higher likelihood of 

developing common mental health disorders in comparison to people who were less affected by 

the floods and landslides in the Thrissur district.   

This is notable considering the social history of the location we studied, particularly concerning 

land and labor policy reforms. The research investigates the causal association between these 

policy reforms and the level of poverty reported in the study population.  Since 1970, the state of 
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Kerala has achieved tremendous progress in its social and economic development. However, in 

our study area, Desamangalam, we found that for people who had been severely affected by the 

landslide and living in the area before 1970, and they did not have ownership of either their homes 

or land they’d been living on. In 1959, the government of Kerala passed a land reform act, which 

required excess land be handed over to the government for it to equally redistribute those 

properties to peasants, agriculturalists, and landless individuals. However, before implementing 

this law, the government of Kerala lost its power. In 1969, with the support of peasants and their 

associations, the government was forced to enact land reform law through the 1969 Kerala Land 

Reform Amendment Act (KLRAA). The KLRAA gave poor farmers working under landlords the 

right to have 10% (i.e., 100 %= 1 Acre) of each acre of land. This is a remarkable law that was 

passed by the legislative assembly as it promotes the rights of citizen's living at the “bottom of 

the pyramid”. This law protected the rights poor farmers and agricultural laborers had demanded. 

However, the vast majority of landlords suffered, and they lost a significant portion of land to the 

government. Since then, the relationship between peasants and agricultural laborers was broken. 

To protect the rights of laborers, the Kerala Agricultural Workers Act was enacted in 

1974.31,32This law allowed people to earn decent wages for the work they performed for their 

landlords. Despite the provision of these two laws and other subsequent governmental 

development schemes, the visible amelioration of poverty—in terms of achieving higher social 

and economic status in the community—has not been seen for the Dalit (a group made especially 

vulnerable due to it being positioned as low caste and deemed “Untouchable”). This observation 

is evident from our study population in terms of possession of materials and objects in the 

households, similarly, historical findings support the observations we noted during our study.33,34 
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Other long-term unaddressed factors  

Deforestation is a known risk factor for both floods and the loss of rainfall in an area. When I 

analyzed the facts related to the availability of forest resources before the colonial government, 

the intra-colonial government in India, the research revealed that the princely rulers and kings of 

various parts of the subcontinent had no official policies on forest conservation. However, after 

the arrival of the British, British India had its first forest conservation policy in 1865, and it went 

into enforcement in1878. This conservation policy was introduced to exploit India’s forest 

resources. A significant portion(65%) of dryland was categorized as a forest land, and 

subsequently, local communities were banned from handling and entering the demarcated forest 

land. The British India started extracting and exporting its natural resources abroad. The wood 

and timber (e.g., teakwood, sandal, etcetera) were taken out of India, and as a result of that 

extraction, naturally, secondary deforestation began.35 The unintended consequences of  the 

British India forest conservation policy  still affects millions of people in the state of Kerala. For 

example, in Nilambur, a semi-urban place located in the district of Malappuram in Kerala, India, 

a teak museum was established by the British administration and through rail connectivity British 

India transported the famous Nilamber teakwood all over the world.36 Unfortunately, most of 

India’s forest resources were used during World War I  to kill the innocent people on the other 

side.  In August 2019, Nilambur received a record rainfall for a single day, 106 millimeter, which 

resulted in minor landslides and the overflowing of inland water resources, like ponds and small 

rivers.37 These unprecedented climatic events led to several reported deaths and over 22,000 

people being shifted into district administration controlled relief camps.38 I strongly believe that 
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deforestation, secondary deforestation, and record rainfall might have accelerated the sudden 

climatic events to turn into a disaster.  

The other long-term issues in dealing with the victims of disasters are rehabilitation and permanent 

resettlement of such people. To provide adequate assistance to the victims of disasters, 

government and international development agencies contribute a  large amount of aid-in  money 

to  local  settings.  However,  the  proper  utilization  of  money  to  the  targeted beneficiaries had  

not happened  in the most time in a resource-constrained setting like Kerala.39In Kerala, after  the 

initial stabilization of people, the responsible government diverted the money into other 

politically-aimed projects to maintain its power. The poor relationship between state and central 

government on key policy areas like disaster rescue services, disaster management, and 

resettlement of survivors of disasters resulted in the suffering of people whose wait kept getting 

extended, year by year, due to  the  lack  of governance and political will.19,40,41 

Conclusion: 

It is evident that the aftermaths of colonial rule still exist in India. The public health system was 

poorly designed to meet the needs of the population before India’s independence. Yet, the gap in 

care delivery has continued to exist after 1947, including the underfunding of the various 

governments’ health care systems during the post-independence era. Additionally, the increased 

climatic conditions over the years has exacerbated the suffering of people. For families like Mrs. 

Geetha’s, the poorest of the poor, they are the real victims of natural disasters such as floods and 

landslides. In the case of her family, the poverty trap is being formed silently over the years with 

social and environmental forces.  
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Tables and Figures 

Table 1: Details of significant disasters occurred in India under the British 

colonial government period. 

 

Description Year Approximate Number of People’s Lives 

Lost 

Ruling Government 

Bengal 

Cyclone 

On October 

5th in 1864 

Over 48,000 people died in Bengal. The British 

Government during 

the Bengal 

Presidency 

South Indian 

Floods in  

1871 Over 37,949 individuals lost their lives. 

100 people died in the Vellore district, 

and 50,000 died in Salem district, in 

Tamilnadu. 

The British 

Government during 

the Madras 

Presidency 

Kerala 1924 Over 400 people died. The British 

Government during 

the Madras 

Presidency 
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Table 2: Details of Natural Disaster Reported by the Government of India 

Since 1978. 
Year  Type of Incident States Affected Mortality 

1970 Bhola Cyclone West Bengal and (East Pakistan) 

now Bangladesh 

500,000 

1977-

1999 

Cyclone Andhra Pradesh  10,967 

2004 Tsunami  Tamilnadu, Kerala, Andhra 

Pradesh, Orissa, Puducherry and 

Andaman Nicobar 

10,022 

2004-

2010 

Floods, Cyclone and 

Earthquake 

Orissa, Bihar, Andhra Pradesh, 

Gujarat and Maharashtra 

18,114 

2011-

2018 

Cyclone, Cloudburst, 

Earthquake and 

Floods 

Uttarakhand, Kashmir, 

Maharashtra, Tamilnadu, 

Puducherry, Assam, West 

Bengal, Orissa, Kerala and 

Himachal Pradesh 

4,565 
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Figure 1: Political Map of Bengal under British India in 1851 
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Figure 2: Political Map of India under British India in 1851 

 

Figure 3: The Political Map of Madras Presidency in 1886 
Source: adapted from the website of David R Rumsey7 

https://www.davidrumsey.com/luna/servlet/detail/RUMSEY 

https://www.davidrumsey.com/luna/servlet/detail/RUMSEY
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Part 2: Publishable Paper 

Abstract 
Climate change has increased the severity of weather-related disasters, including floods and 

landslides. Floods are some of the deadliest natural disasters to affect populations. Moreover, 

people living below the poverty line or at lower socioeconomic levels are the most vulnerable. We 

conducted a study to assess the long-term mental health consequences for people exposed to the 

floods and landslides that occurred in the state of Kerala, India, in August 2018. We measured the 

prevalence and determinants of common mental health disorders (i.e., anxiety, depression, and 

post-traumatic stress disorder) and the factors predicting the common mental health disorders in 

the study samples. We conducted a community-based, cross-sectional survey with 369 individual’s 

resident in settings exposed to the flood and landslides between December 2019 and January 2020. 

We administered standardized questionnaires (GAD-7, PHQ-9, and PTSD PCL-5) to screen for 

individuals with common mental health disorders. We defined a case as an individual who had 

scored above the cut-off score on any of the standardized questionnaire, and we reported that 

twenty percent of the population had at least one of these common mental health disorders. In a 

multivariate logistic regression model, we found that poverty, economic hardship, poor housing 

standards, and care-seeking behavior during and after the disaster were found to be associated with 

common mental health disorders. In this study we found that the people those who are poor are 

more vulnerable for long-term mental health problems and this group should be prioritized for 

vertical mental health programs to alleviate the suffering of those affected by disasters. 

Key words: Impacts, consequences, floods, landslides, natural disaster, prevalence, common 

mental health disorders, India, social suffering  
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Background 
Disasters, like floods, directly impact population health and cause long-term health burdens which 

have an adverse impact on productivity and sustainable development. The exposure to a disaster 

may cause both physical and mental trauma among people. In addition, physical damages to an 

individual’s property is another concern. In 2018, globally, 60 million people were affected by 

disasters attributed to climate change. A majority of these incidents happened in low to middle-

income countries. In India alone, 35 million people were directly affected by the floods in 2018.1 

Globally, between 1980 and 2002, the reported disasters, including landslides and floods, killed 

195 individuals per incident on average. During this period, floods accounted for  40% of all 

disasters.2              

Exposure to disasters may affect individuals in various ways and such problems may include both 

acute physical injury and life-threatening issues3 as well as mental health disorders. Previous 

studies have reported on the association between a victim’s exposure to climatic events—e.g., 

floods, tsunamis, tornados, hurricanes, and heatwaves—and developing poor mental health 

outcomes.4 However, while the vast majority of the studies conducted with people affected by the 

disasters report the prevalence of acute mental health disorders, such as anxiety and stress 

disorders5, only a few have examined the long-term effects of mental health outcomes on people 

exposed to disasters.5,6 An essential step to preventing the later progression of chronic disability 

or mental health problems is the identification of long-term mental health problems among 

survivors of disasters.7  

In India, the 2016 National Mental Health Survey (NMHS) survey reported that the estimated 

crude prevalence of any mental illness morbidity for a lifetime was 13.7%, and the twelve-month 

prevalence was 10.6%.8 In India, studies conducted in the tsunami-affected coastal areas of Tamil 

Nadu reported that the most common predictors of common mental health problems nine months 
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after the tsunami were female, aged 30 and above, poor marital relationships, and loss of a primary 

family members .9,10 Apart from this study, most disaster and post-flood assessments in India have 

been conducted by the state and central government for administrative purposes, in particular to 

measure the financial losses related to a particular disaster and floods. Similarly, non-

governmental organizations (NGOs) focused on providing services like the distribution of clothes, 

food, and personal essential items to help people temporarily living in relief camps11.        

                                

In August 2018, the state of Kerala in Southern India received a 42% increase in rainfall compared 

to the same period for the previous year, from 1 June 2018 to 19 August 2018, during the monsoon 

season. This excess rainfall resulted in the overflowing of water resources like lakes, ponds, and 

rivers across the state.12 Within Kerala, 5.4 million people were directly affected by the floods and 

landslides, and 433 people lost their lives due to trauma and communicable diseases, like 

leptospirosis and hepatitis. Consequently, in 2018, the overall economic consequences of these 

extreme climatic events in Kerala was $4.4 billion dollars. Kerala is one of the most densely 

populated states in India with an average of 860 people living in each square kilometer. Ten 

districts in Kerala were severely affected by the disaster including our study district, Thrissur. This 

was the worst disaster incident recorded in Kerala since 1924.11 

This aim of this study is to document the burden and determinants of mental health effects one 

year after exposure to floods and landslides in one district in Kerala. The specific objectives of the 

study were: 1) To describe the prevalence of common mental health problems 12 months after a 

disaster of severe flooding and landslides in the Thrissur district in Kerala, India; and 2) To 

describe the risk and protective factors associated with these mental health outcomes. We hope 
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that findings from this study will identify the need for and design of long-term mental health care 

interventions for people exposed to disasters. 
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Methods 

Study design and population 

We conducted a cross-sectional survey among people exposed to the floods and landslides in three rural 

communities in the Thrissur district in Kerala, India between December 2019 and February 2020.  We 

selected these study sites based on the records of them being amongst the most severely affected places by 

the floods and landslides in Thrissur district in 2018.  We defined “severity” based on the loss of human 

life and property caused by the floods and landslides in the affected areas. Two of our study areas, 

Desamangalam and Wadakkancherry, had experienced landslides. In Pariyaram there was extreme 

flooding.  The landslide events resulted in four and nineteen deaths in Desamangalam and Wadakkancherry, 

respectively. The flooding events did not result in death; however, there was extreme property damage 

reported. In Desamangalam and Wadakkancherry, 36 families were evacuated to live in temporary relief 

camps after the landslides. Initially, the nearest public school was chosen as the site for this facility but the 

government later arranged to have people live at a common hall for displaced families. The members of 

those displaced families were scattered. At the time of our survey,  some displaced people were living in 

rented houses in or around their neighborhoods, many others were still living in relief camps. ( Figure 1) 

Sampling and recruitment 

Initially, the study team obtained permission from local self-governments to conduct the study in the three 

study areas. The electoral register, which consists of an ID number for each individual is publicly available 

on the Election Commission of Kerala’s website, was obtained for these areas. We listed out the eligible 

participants of three areas. A random number generator was used in Microsoft Excel. Next, the randomly 

generated numbers were used to match with the ID number of participants in the electoral register, for the 

survey.  The selected individuals were approached at their homes and invited to participate.  To avoid the 

household clustering effect, the study team only recruited one person from each household. The study team 

made repeated attempts (a maximum of three visits) to survey the randomly selected individual from the 
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electoral register. We randomly selected an adjacent household when the selected individual refused or 

could not be contacted to take part in the survey. 

Measures and data collection 

The questionnaire included the following sections: 1) sociodemographic and economic characteristics, 2) 

trauma and loss related to the flooding and landslides, 3) health and other help-seeking behaviors, and 4) 

screening instruments that covered symptoms related to common mental health disorders, i.e. depression, 

anxiety, and post-traumatic stress. For depressive symptoms, we used the Patient Health Questionnaire-9 

(PHQ-9) which has been validated in India in the local language of the target area. The validation study 

demonstrated a sensitivity of 82.5% and specificity of 90.1% for a cut-off score of greater than or equal to 

9.13 For anxiety symptoms, the Generalized Anxiety Disorder, the GAD-7 scale was used and for post-

traumatic symptoms the PCL-5 was used.14,15 Although the GAD-7 and the PCL-5 were not validated in 

the local language, these instruments demonstrated validity and reliability in other culturally diverse, 

resource-limited settings.16 All other questions were developed based on local knowledge and information 

about the impact of the flooding and landslides. We assessed the help-seeking behaviors of participants 

exposed to floods and landslides by categorizing the support they received from the government, non-

governmental organizations, and medical assistance both during and after the disaster. We asked about 

details regarding the financial consequences of floods and landslides and number of lost school days for 

youth that lived in the participants’ homes. Similarly, we collected details on the economic position of the 

participant’s family by verifying the participant’s Kerala government-issued public distribution card. 

Poverty was defined as those who were eligible for this public distribution card as indicated by the 

government of Kerala. 

Our survey was conducted by the student investigator and the field team that included trained nurses from 

a collaborating regional institute, Jubilee Mission Medical College and Research Center, Thrissur. The 

overall project supervision was carried out by the student investigator of the project. The survey was 
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implemented in the local language of Malayalam. Aside from the PHQ-9, all other items initially were in 

English. Therefore, we translated the questionnaire from English to Malayalam, and then back translated it 

into English. Discrepancies between the original English-version and the back-translation were resolved 

and the translation was updated. 

Data analysis 

The sociodemographic and economic characteristics related to the flooding and landslides were calculated 

using frequencies for categorical variables and means and standard deviations (SDs) for continuous 

variables. We estimated the prevalence of common mental disorders among people exposed to the floods 

and landslides. To accomplish this, we considered an individual who experienced symptoms at or above 

the cut-off for at least one of the screening instruments (PHQ-9, GAD-7, and PCL-5) to have a CMD. 

Although the PHQ-9 was validated in the local context, we relied on the standard cut-off scores for the 

GAD-7 (a score of 10 or above) and PCL-5 (a score of 37 or above)15,17. For bivariate analyses, chi-square 

tests were performed for categorical variables and t-tests for continuous variables. All variables in the 

bivariate analyses that had a p-value less than 0.2 were included in a logistic regression model. Using the 

stepwise option in Stata, a more efficient model including variables that resulted in p-values less than 0.1 

was constructed. All analyses were performed using Stata, version 15.  

Ethical considerations 

Our study was approved by the Institutional Review Board at Harvard Medical School, Boston, USA and 

a regional collaborating institute, Jubilee Mission Medical College and Research Center, Thrissur, Kerala, 

India. 
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Results 
Among 390 individuals selected from the register, 369 people provided consent resulting in a 

participation rate of 94%. The most common reason given for not participating in this survey was 

the fear of having a stranger collect survey details about them. Among our survey respondents, 

most were women (n=244, 66.3%) and the mean age was 51.7 years with a standard deviation 

(SD) of 15.9. Most survey participants were married (n=291, 79.8%), and the majority of them 

were unemployed (n=242, 65.6%). 193 (52.5%) participants were living below the poverty line 

(BPL) set by the government of India, which is an annual household income less than INR 27000.18 

In the state of Kerala, a monthly per capita consumer expenditure of less than INR 537.32 is 

considered to place a person below poverty line.  A quarter of participants were living in dwellings 

that had a tiled roof and mud walls. Nearly 3% (n=11) of people lived in huts built with plastic 

sheets and wooden materials. Over 60% (n=219) of participants reported that they knew someone 

who died as a result of a landslide in the study’s locations such as Desamangalam and 

Wadakkancherry. Half of the participants reported that floods and or landslides damaged their 

home, with damages ranging from some destruction to severe destruction. For example, 17.1% 

(n=36) reported that their homes were completely damaged by the floods and landslides, whereas 

moderate destruction (destruction to wall, home appliances and furniture) accounted for 42.6% 

(n=90). The mean value of household items lost to participants was INR 267934 (USD 3814). 

After being exposed to floods and landslides, 10% (n=38) of individuals were hospitalized and the 

amount of money spent on health care was INR 17742. (USD 246.7) on average. Approximately 

58% (211) of participants had sought help within their neighborhood. 28.2% (102) of participants 

received both financial and non-financial relief support (e.g., food, clothes, shelter support, and 

essential medicine). Nearly 38% (n=138) of participants reported assisting others during and after 

the landslides and floods (Table 2a). 
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The prevalence of common mental disorders  

We observed that 7.9% of individuals were having moderate to severe anxiety disorders, 8.9% of 

individuals were experiencing post-traumatic stress disorder, and 17.6% of individuals were 

experiencing moderate to severe depression. As we defined above, a case of ‘any’ common mental 

disorder comprised all participants who met the criteria for any of these three mental health 

conditions. Based on this criterion, we observed that 21% individuals were suffering from any 

common mental health disorder (Figure 4). Of the 21.0% of participants with any disorder, 5.6% 

met criteria for only one disorder, 11.8% for two disorders and 3.4% for all three. 

Factors associated with CMD 

Bivariate analyses: The location of the survey was strongly associated with caseness (p=0.001), 

with the highest prevalence in Desamangalam (29.6%). Neither age nor gender were associated 

with caseness (p=0.14 and p=0.29, respectively). Economic variables, including housing type, 

being below the poverty line, and lower self-reported monthly income of participants were 

associated with CMDs. Indicators of exposure to the disaster, such as the level of damage to the 

property, being hospitalized as a result of flood and landslides (p=0.001) and receiving medical 

treatment during or after the disaster (p=0.003) were found to be associated with common mental 

health disorders. However, other help-seeking behavior variables, such as receiving assistance 

from the government and non-governmental organizations (NGO), were not associated with the 

common mental disorders. The number of school days lost for children that stayed in participants’ 

households was found to be associated with common mental health disorders among the caregivers 

(p=0.02) in this population (Table 3).  
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Multivariate analyses: In the final model, participants who lived in a home built with less 

permanent materials (e.g., a tiled roof, mud walls, wooden and plastic sheets) had two times greater 

odds of developing common mental health disorders than individuals living in a concrete home. 

Participants who reported having a ration card, i.e. those living below the poverty line, were also 

found to have a higher odds of developing common mental health disorders than those above the 

poverty line. In addition to these factors, individuals who received medical support during and 

after the flood and landslide events were found to have a two-fold higher odds of developing CMDs 

(aOR 2.00, 95% CI 1.00-4.03, p=0.05). Another factor associated with common mental disorders 

in this study population was hospitalization after being exposed to the flood and landslides 

compared to the individuals who did not require hospitalization.  
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Discussion 
We conducted a cross-sectional study to estimate the prevalence of common mental disorders 

amongst individuals in a population affected by the flooding and landslides in three rural 

communities in Thrissur district, Kerala, India one year after exposure to the event. Our 

quantitative results suggest that one in five participants were suffering from at least one form of 

the investigated mental health disorders: anxiety, depression, and post-traumatic stress disorder. 

This prevalence rate is twice that reported in India’s National Mental Health Survey (NMHS) and 

the prevalence of common mental health disorders reported by Shaji. et al. in 2017 in Kerala.20 We 

observed two types of risk factors associated with the risk of common mental health disorders:  

lower socio-economic status, as evidenced by the higher risk for participants living below the 

poverty line as well as those in lower quality housing before the disaster; and exposure to the 

disaster, as evidenced by the higher risk for participants who had sought medical assistance during 

and after the disaster events, or were hospitalized after exposure to the floods and landslides. 

Since the state of Kerala is a front-runner in social and developmental indicators within India,21 it 

was unexpected that indicators of poverty (e.g. poor housing conditions and below poverty line 

factors) would be associated with CMDs. During the post-disaster period, the state of Kerala 

experienced an economic recession and the estimated financial burden due to this disaster was 

around $4.4 billion dollars. The loss of permanent jobs might have affected the severity of 

participants’ financial distress. Moreover, among the cases, the proportion of individuals who were 

hospitalized was 39.4%; this indicates that the severity of the trauma influenced long-term mental 

health outcomes. 

In a survey conducted in 2018 soon after the occurrences of floods and landslides in the Idukki 

district of Kerala, researchers found that 7.2% of individuals were experiencing moderate to severe 

forms of depression.22 However, in our study, we found that 17.6% of individuals demonstrated a 
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moderate-to-severe level of depressive symptoms. However, that study may not be entirely 

comparable to the present one since the previous study used a convenience sampling method. In 

other studies from India, various kinds of mental health problems have been observed among 

people exposed to disasters including generalized anxiety, depression, stress disorders, adverse life 

events (e.g., loss of loved ones, disruption in the family connection, and loss of employment), and 

poor coping skills.23 Of those studies, one study documented a high level of depression (87.9%) 

among the individuals affected by the floods in Chennai, Tamilnadu in 2015.24,25 Similar to the 

2018 study in Kerala, the researchers used convenience sampling for participant recruitment in 

Chennai. 

In this study, factors associated with CMD included poverty and poor housing conditions. Our 

findings are aligned with the strong evidence on the association between poverty and mental health 

disorders in developing countries.26 Our findings are also comparable to a study conducted among 

people who lived in slums that had experienced seasonal household flooding in Mumbai, India.27 

The longer-term negative economic stressors compounded the trauma of the floods and landslides, 

which may have contributed to the development of CMDs. However, these findings demonstrate 

that the trauma alone does not fully explain the burden of CMDs in this community and that 

poverty is a  major driver of persistent mental health problems.  Our results are also similar to the 

effect of flooding among residents of Bago City Myanmar, in which the residents had long-term 

difficulties in coming out from the trap of poverty.28 

We anticipated that gender would be associated with CMDs, with women demonstrating a higher 

risk, as reported in many other epidemiological studies29. The higher risk in women has also been 

shown in Kerala.20 However, this was not observed in this study. We found that care seeking 

following the disaster were associated with common mental health disorders.  In our study, we 
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also demonstrated that people who received medical support during and after the disaster had 

higher odds of having common mental health disorders. Our findings are consistent with other 

observational studies on the long-term effects of disasters.9,10,16,25,31–34 

In summary, we observed associations of economic insecurity and impact of trauma with CMDs 

after the occurrence of floods and landslides in Kerala. Kleinman et al. defines social suffering35 

and states that “the pain and suffering of a disorder is not limited to the individual sufferer, but 

extends at times to the family and social network.” We observed a link between personal and social 

suffering that implicates structural inequalities, particularly as they relate to the limited 

governmental response for people with fewer resources.35 This is reflected to this day, since some 

families that were displaced due to the 2018 disaster still lack permanent housing. This type of 

consequence deepens the suffering of those who survived this traumatic event. 

The main limitations of our study are the small sample size and recall bias that may have occurred 

as we collected the details about an event that happened in August 2018. To reduce the potential 

for bias, we used a structured questionnaire that was administered in the respondent’s spoken 

language. Also, the study was a cross-sectional design, therefore, causal inferences cannot be 

made. Similarly, we used standardized questionnaires to measure the burden of common mental 

health problems among this population, the tools such as PHQ-9, GAD-7, and PTSD PCl-5 have 

been widely used in epidemiological studies and have demonstrated reasonable sensitivity and 

specificity. However, only the PHQ-9 was validated locally and since all three measures are 

screening instruments they capture ‘probable’ disorder rather than a clinical diagnosis.  

Additionally, we could not collect information regarding participants’ physical injuries. This 
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would have offered greater detail on how sustaining an injury may differ from the mental health 

problems of participants. 

Conclusion 

Our study indicates the need to provide targeted mental health service delivery to individuals 

affected by disasters over the long-term, since these conditions can persist for at least a year after 

the disaster. Interventions must be equity sensitive and target those who were already in the poorer 

socio-economic groups at the time of the disaster, as well as those who have suffered higher levels 

of trauma, as indicated by care seeking and needing hospital admission. The provision of 

psychosocial care to people and meeting their immediate needs, like standard housing, providing 

employment support, and appropriate family-based and community support, is necessary to 

alleviate the suffering of people impacted by disasters. Further research on the historical context 

of the psychosocial care provided in this population and on how care delivery impacts people 

without much agency, representation, or possessions in the society is needed. This would help 

policymakers to consider an appropriate and equitable response to such disasters. We also suggest 

the provision of mental health care within the context of ongoing public health services through 

the nearest health care facilities.  
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Figure-1 Study Area 
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Figure-2 Distribution of Rain Fall Reported in Thrissur District in August 

2018 
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Figure-3 Prevalence of Common Mental Disorders in the Study 

Population 
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Table-1: Characteristics of the Survey Population 
Location of the 

survey 

 Ward 

Number 

Population 

of Ward 

Number 

of Sample 

Recruited  

Type of 

incident    

happened 

Desamangalam                10 1165 132 

(35.77%) 

 

Landslide   

Wadakkanchery                27 1254 128 

(34.69%) 

 

Landslide 

Pariyaram   14 947 109 

(29.54%) 

Floods 
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Table 2a. Sociodemographic characteristics of people exposed to the 

flood and landslides in Thrissur District, Kerala, India in 2018 and 2019 

(n=369) 
Participant Characteristics         n (%) or Mean (range) 

 

Gender Female 244 ( 66.3%) 

   

Age  18-29                                       38 (10.3%)       

 30-44                                       83 (22.6%)        

 45-59                                       119 (32.4%)       

  ≥60                                                                                

 

         127 (34.6%) 

Marital status (n=368) Currently Married                    291 (79.8%)        

 Widowed                                 46 (12.5%)      

 Never Married                         22 (5.9%)      

 Separated                                  9 (2.45%) 

Size of the Family  ≤4                                           204 (55.2%)        

 5-12                                      165 (44.7%)                      

Completed education in years 

(n=368) 

No education          19 (5.1%) 

Primary School to high school 1-10              245 (66.5%) 

Higher secondary and above 11-18              104 (28.26%)   
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Current employment status (n=368) Unemployed                    242 (65.58%)       

   

Category of ration card (n=368) BPL (Below 

Poverty Line)     

            193 (52.5%)       

Type of participant houses before 

floods and landslides 

Concrete house   

Others (Tiled 

roof, mud, plastic 

sheet, or hut)               

            275 (74.3%)  

94 (25.47%)      

Table 2b. Experiences of mental trauma, help seeking behavior and, 

hospitalization of participants exposed to floods or landslides. 

Participant Characteristics   
n(%)or Mean 

(range) 

Knew that someone died as a 

result of floods or landslides 

(n=365) 

  219 (60%) 

Flood or landslides damaged 

participant’s house 
              189 (51.2%) 

Severity of participants houses 

destructed by floods 

Serious destruction 36 (17.06%) 

Moderate Destruction  90 (42.65%) 

Some destruction 85 (40.28%) 
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Financial loss of property 

(INR and USD) (n=191) 
  

mean= INR 267,934.6  

(1,000-3500,000)              

USD 3814                         

(13.9-48611) 

The number of days of school 

lost for a student that lived at 

respondent households 

(n=193) 

  
mean=16.9                   

(2-45) 

Hospitalized after exposed to 

flood or landslides (n=368) 
  38 (10.3%)         

Money spent on treatment/ 

hospitalization in (INR) 

(n=28) 

  

 mean=  INR 

17742.86     

(500-200000) 

USD 246.7          

(6.9-2778) 

  

Sought medical care during 

and after floods and landslide 

events 

  59 (15.9%) 

Received help from others 

during the flood or landslides 
  211  (57.8%) 

Received financial assistance 

from the government    
  124  (33.6%) 

Received assistance from non-

governmental organizations 
  102 (28.2%) 

Assisted fellow victims during 

and after flood or landslides     
  138 (37.8%) 
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Table 3. Association of Common Mental disorders with disaster-related experiences among those 

exposed to floods and landslides in Thrissur district, India in 2018 and 2019 (n=358) 
Participant 

Characteristics 

 

Demographics 

Non-Case 

n=283 

(79.05%) 

Case 

n=75 

(20.95%) 

       Chi square 

statistic 

 

p-value 

 

Location of 

the survey 

 

 

 

 

 

Desamangalam 

 

Wadakkancherry  

Pariyaram  

88  

(70.40%) 

103  

(81.75%) 

92 

(85.98) 

     37 

(29.60%) 

   23 

(18.25%) 

15 

(14.02%) 

9.34 0.01 

Age in years 18-29 

 

30-34 

 

45-50 

33 

(91.67%) 

63 

(79.25%) 

94 

    3  

(8.33%) 

   16 

(20.25%) 

24 

5.39                           0.14                     
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≥60 

(76.66%) 

91 

(73.98%) 

(24.34%) 

32 

(26.02%)  

      

        

Gender Female 181 

(77.35%) 

 53  

(22.65%) 

 

        1.10 

 

 

0.29 

 Male 101  

(82.11%) 

 22  

(17.89%) 

 

 

 

 

Marital status Currently married 229  

(81.49%) 

 52  

(18.51%) 

  

 Widowed 30  

(66.67%) 

 15  

(33.33%) 

9.60 0.08 

 Separated 5 

(55.56%) 

 4  

(44.44%) 

  

 Never Married 18   4    
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(81.82%) 

 

(18.18%) 

Monthly self-

reported 

family income  

<=1200      133  

(71.12%) 

 54 

(28.88%) 

 

 

14.65 <0.001 

 >1200 149  

(87.65%) 

 

 21 

(12.35%) 

  

Education 

status  

Did not attend school 

 

Lower primary school 

to High School 

Higher secondary and 

onwards 

11  

(61.11%) 

182  

(76.15%) 

90 

(90.0%) 

 

 7 

(38.89%) 

57 

(23.85%) 

10 

(10.0%) 

12.03 

 

  <0.001 

Employment 

status 

Unemployed 187  

(79.91%) 

 47 

(20.09%) 

0.30 0.58 
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 Employed  96  

(77.42%) 

 28 

(22.58%) 

  

Category of 

Ration Card 

BPL (Below Poverty 

Line) 

130  

(69.52%) 

 

 

57 

(30.48%) 

22.73 

 

< 0.001                                                 

 APL (Above Poverty 

Line) 

153  

(90%) 

 17 

(10%) 

  

       

Knew that 

someone died 

as a result of 

floods or 

landslides 

Yes 160 (76.19%) 50 (23.81%) 2.63 0.104 

 No 120 (83.33%) 24 (16.67%)   

Severity of 

housing 

damaged 

Serious destruction 20 (57.14%) 15 (42.86%) 10.01 0.007 

 Moderate destruction 71 (79.78%) 18 (20.22%)   

 Some destruction 65 (83.33%) 13 (16.67%)   

Participant 

home before 

the disaster 

Concrete home 224 (83.27%) 45 (16.73%) 11.64 0.001 
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 Other homes 59 (66.29%) 30 (33.71%)   

Hospitalized 

after exposed 

to flood or 

landslide 

Yes 

 

23 (60.53%) 15 (39.47%) 9.09 0.003 

 No 260 (81.50% 59 (18.50%)   

Received 

medical 

treatment 

during the 

time of floods 

and landslides 

Yes 36 (62.07%) 22 (37.93%)     12.05 

 

0.001 

 No 247 (82.33%) 53. (17. 67%)   

Received help 

from others 

during the 

flood or 

landslides 

 

Yes 

No 

157 (76.96%) 

126 (81.82% 

47(23.04%) 

28 (18.18%) 

 1.25 0.26 

Received 

immediate 

financial 

assistance 

Yes 

No 

98 (80. 33%) 

185 (78.39%) 

24 (19.67%) 

51 (21.61%) 

   0.18 

 

 0.66 
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from 

government 

Received 

assistance 

from non-

governmental 

organization  

Yes 

No 

77 (75.49%) 

202 (80.48%) 

25 (24.51%) 

49 (19.52%) 

 

 1.08 

 

0.29 

The number of 

days of school 

lost for a 

student lived 

at respondent 

households 

(mean (SD))                  

 

 44 (SD 8.46) 40 (SD9.29) t =  -3.08  0.02 

      

Amount of 

money spent 

for health care 

related to 

flood and 

landslides  

 16 (SD 21553) 12 SD (56576) t = -0.99 

 

0.33 
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Table 4: Multivariate Logistic Regression Model for factors associated 

with symptoms comparable with moderate-to-severe common mental 

disorders  
Characteristics   Adjusted OR 95% CI p-value 

Homemade of Mud, tiled roof and plastic 

sheet or hut 

     

2.02 

 

1.12-3.66  0.019 

Below Poverty Line 3.07 1.65-5.68 0.000 

Received medical support  

during or post disaster 

 

2.00                                    1.00-4.03 0.050 

Hospitalized after the floods and landslides 2.28   

 

1.00-5.21  

 

 

 

 

0.049 
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Appendix 1 (Questionnaire for Cross Sectional Study Data Collection) 
Title of the Project: LONG-TERM EFFECTS OF FLOODS ON HUMAN HEALTH IN THRISSUR 

DISTRICT, KERALA, India: A Mixed Method Study. 

Data Collection Form: 

ID Number of the Data Collector                                          Date of Data Collection 

 

1. Kindly read all questions carefully before interviewing study participants 

2. Kindly write neatly in the given appropriate space  

3. In case if you feel very discomfort towards the questions asked, you can abstain from 

answering such questions. Feel free to skip such questions that impair your emotional 

thinking.  
 

 

1. Social and Demographic Details 

Note: Please feel free to skip any questions that has contain sensitive 

information about your social and personal status, if you feel like you are 

not comfortable in answering.  
    

 
1 Name of the Panchayath (Local Self 

Government) 

 Desamangalam 

 Wadakkanchery 

 Pariyaram  

2 Name of the Village  

3 Participant ID number  

4 Age  

5 Sex  Male 

 Female  

 Others….. 
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6 Religion:   Hindu………….. 

 Muslim…………. 

 Christian………….. 

 Others ..Specify………… 

 No Religion……….. 

7 Marital status  CURRENTLY MARRIED……………. 

 WIDOWED………… 

 DIVORCED………… 

 SEPARATED…………. 

 DESERTED…………… 

 NEVER MARRIED…………….  

 
8 Employment  Full time 

 Part time 

 Housewife 

 Student 

 Unemployed 

 Others …………………… 

9 Number of total usual members in the 

family 

 

10 Monthly income of the family  

11 Completed Education in years   

12 Were you physically injured by the 

flood?  

 

 Yes 

 No 

13 If yes, did you seek treatment for the 

injury? 

 Yes 

 No 
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14 Did your relative or someone close to 

you die as a result of the flood or 

landslide?  

 Yes 

 No 

15 If yes, whom did you lose during and 

after the flood?  

 Mother 

 Father 

Brother Sister Uncle Child  Grandparents  

Close friend  Others.. Specify 

 

 

 

 

 

16 Did you lose employment due to flood 

or landslide? 

 Yes 

 No 

17 If yes, temporary or permanent 

number of days of job lost? 

 Temporary Days……….. 

 Permanent Days lost………. 

18 In your family did children lose school 

days due to flood? 

 Yes 

 No 

19 If yes number of school days lost? 

 

 

20 Did flood damage your home?  Yes 

 No 

21 how bad is the destruction of the 

housing?  

 

Serious destruction (lost almost all items)  

Moderate Destruction (lost half of the items) 

Some destruction (less than half of the items) 

22 Type of your home  Concrete  
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 Mud 

Others………….. 

23 If Yes, approximate market cost for 

items you lost 

 

24 Were you hospitalized as a direct result 

of flood? 

 Yes 

 No 

24 If yes, outcome after the treatment? Better 

Unchanged 

Continuing 

 

25 How much money spent on treatment?  

  
 
 

Note: Please feel free to skip any questions that has contain sensitive 

information about your social and personal status, if you feel like you are not 

comfortable in answering.  
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34 Have you ever used products like cigarettes?   Yes  
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 No 

35 Has your smoking of cigarettes reduced, stayed the same 

or increase?? 

Reduced  Same 

Increased 

36 Have your drunk alcohol in last two months?  Yes  No 

If yes do WHO-AUDIT 

Questionnaire 

37 Do you think your alcohol consumption increased after the 

flood than before the flood?  

 

 Yes      

 No 

38 Do you think your chewing tobacco consumption increased 

after the flood? 

 Yes      

 No 

 

Note: Please feel free to skip any questions that has contain sensitive 

information about your social and personal status, if you feel like you are not 

comfortable in answering.  
   

 

 

 

 

 A. How often do You Have drink 

Containing Alcohol ? 

Never SKIP TO QUESTION I-J 

Monthly or less 

2-4 times per a month 

2-3 times per week                                   

4 or more times per week 

B. How many drinks containing Alcohol 

do you have on a typical day when you 

are drinking ? 

 1 or 2 

 3 or 4 

 5 or 6 

7,8,9  

 10 or more 
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C. How often do you have six or more 

drinks in one occasion 

SKIP questions 9-10 if total score for 

question 2-3 =0 

 Never 

Less than Monthly 

Monthly 

Weekly  

Daily or almost daily 

D. How often during the last year have 

you found that you were not able stop 

drinking once you  had started ? 

 Never 

Less than Monthly 

Monthly 

Weekly  

Daily or almost daily 

E. How often during the last year have 

you failed to do what was normally 

expected from you because of drinking 

 Never 

Less than Monthly 

Monthly 

Weekly  

Daily or almost daily 

F.How often during the last year have 

you needed a first drink in the morning 

to get yourself going after heavy drinking 

session ? 

 Never 

Less than Monthly 

Monthly 

Weekly  

Daily or almost daily 

G. How often during the last year have 

you had a feeling of guilt or remorse 

after drinking ? 

 Never 

Less than Monthly 

Monthly 

Weekly  

Daily or almost daily 

H. How often during the last year have 

you been unable to remember what 

happened the night before because you 

had been drinking ? 

 Never 

Less than Monthly 

Monthly 
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Weekly  

Daily or almost daily 

I. Have you or someone else been injured 

as a result of your drinking ? 

No  

Yes, but not in the last year 

Yes, during the last year 

J. Has a relative or friend or a doctor or 

another health worker been concerned 

about your drinking or suggested you cut 

down ? 

No 

Yes, but not in the last year 

Yes, during the last year 

 

 

Social Support  Services?  

Note: Please feel free to skip any questions that has contain sensitive 

information about your social and personal status, if you feel like you are not 

comfortable in answering.  
     

 
 

49 How far is your home from nearest health center ………………KM 

50 Have you received any social support from government 

agencies? 

 Yes  No 

51 When did you receive the last payment?  …………………..Months 

52 What is the current status Yet to deliver final payment 

Cancelled,  

Application Rejected 

Pending 

53 Did you use the money for the intended purpose?  Yes 

(Picture evidence, or 

observational image)  

 No 
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54 Was it helpful to rebuild the housing?  Yes 

 No 

55 When is next disbursement  Don’t know  

 Date :  

56 Whether have you received social support   or similar 

level of aid from non-governmental agencies? 

 Yes  

 No 

 

57 What were the assistance you were provided with?  

 

 

 

58 How many live-stocks you had during flood time?  

59 Were there any causalities to live-stocks/ pets?  Yes  

 No 

60 Status of causality?  Died  

 Injured  

 missing  

 diseased  

 

Help Seeking: 

Note: Please feel free to skip any questions that has contain sensitive information 

about your social and personal status, if you feel like you are not comfortable in 

answering.  
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61 During the time of flood were you able seek help from 

others? 

 Yes  

 No 

 

62 If yes: Who helped you the most during the crisis time?  

67 What kind of support you received?  

68 Did you receive medical support?  

 

 Yes  

 No 

69 What kind of medical treatment you received? 

 

 

70 What kind of No non-medical assistance  

71 Did you help fellow victims in rescue assistance?  Yes  

 No 
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Note on Adult Resilience Measure Revised (ARM-R): 

This following questionnaire is developed to measure the resilience of adults in social-ecological 

settings. The reflection of youth and adults confront the situation of resilience and measures called 

upon to meet such challenges resulted in the formation of Self Reporting Adult Resilience Measure 

Revised (ARM-R).  This Questionnaire has higher face, content validity with detection of psychometric 

validity. Recommended by the researchers to use in diverse context and situations among people 

experienced chronic stress in diverse context. 1 

 

Note: Please feel free to skip any questions that has contain sensitive information about your 

social and personal status.  

 
1 https://www-tandfonline-com.ezp-prod1.hul.harvard.edu/doi/full/10.1080/23761407.2018.1548403 

 

https://www-tandfonline-com.ezp-prod1.hul.harvard.edu/doi/full/10.1080/23761407.2018.1548403
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Note: Please feel free to skip any questions that has contain sensitive information 

about your social and personal status, if you feel like you are not comfortable in 

answering.  
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Note: Please feel free to skip any questions that has contain sensitive information about your social 

and personal status, if you feel like you are not comfortable in answering. 

 

 

Thank you for taking time to respond to these questions. 

 

 

 

 



 1 
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