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Abstract: One of the events that will remain fresh in the minds of Kelantanese is the 2014 

massive flood that occurred at the end of that year. Heavy rains fell initiating vast flooding in 

most areas of Kelantan leading to great destruction of livelihood of local communities. Natural 

hazard such as floods are not only caused by natural processes but also by human activities. 

The flood recorded severe fatalities, injuries and exposed many vulnerable to diseases. This 
paper through critical review of literature considered the long-term impact of floods on 

human’s health as the effects could meaningfully contribute to the worldwide burden of 

disease. Also, its outcomes are relentless hence need to be adequately comprehended and 

addressed through sustainability. This study revealed vulnerability to flood inclined ailments as 

psychological distress in the survivors is liable for a quota of all physical ailments. Hence, 

sustainable approach to flood preparedness and prevention is instantly needed. Accolades 

should be given to the Malaysian government for taken bold steps in that direction in recent 

time but success will be achieved if implementation is in compliance with sustainability agenda 

spelt in the New Sendai Framework for Disaster Risk Reduction 2015-2030. 

1. Introduction 
The flooding experience of 2014 cannot be forgotten by Malaysians especially the Kelantanese. 
Precisely, on the 26th of December 2014 to January 2, 2015, there was a massive flood in the state of 

Kelantan, Malaysia. Heavy rains fell initiating great flooding in most regions of Kelantan resulting 
into great disruption of livelihood of residents [1].  

Report had it that across the country, quite a large population of residents were affected by the ugly 

visitor (flood) and Kelantan state was identified as the most affected among the affected states [2]. In 
an attempt to describe the scenario, it is not out of place for one to say that the speed of the flood water 
in the affected regions flowed so fast with vitality equivalent to that of Tsunami, displacing anything 

that obstruct its channel of flow including buildings and other infrastructures as displayed in figure 1 

and figure 2 respectively.  
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Figure 1. Property damaged-House                  Figure 2. Tsunami-like disaster damaged 

the cars.                                                                  another house. 

Record has the flood as the worst that hit the country of Malaysia in two centuries (20 decades) 
with the assumption that surge of such magnitude happens seldom perhaps once in 1000 years. 

Specifically, for the state of Kelantan, the catastrophe was exceptional in the trace of its existence. The 
property that was ravaged by the floods comprehensively in parts of peninsular Malaysia is anticipated 
to cost Putrajaya and the Kelantan state governments more than RM 1billion [3]. Considering the 

assessment of destruction caused by the natural hazard, it is appropriate to call it a national disaster 

because of the huge economic loss of approximately USD 0.7 billion that Malaysia as a nation 
suffered.  

It is knowledge widening and truthful that natural hazard such as floods are not caused by natural 

processes only but also by human activities. A number of investigators have revealed that human 
activities contribute largely to natural menace like the one under context. For example, Azuhan [4] and 
Sathiamurthy & Kong [5] unwaveringly blamed the happening of the flood on the unusual rainfall 

within short interval and illegal exploitation of natural vegetation such as logging activities. The flood 

caused acute fatalities, injuries and left many residents to diseases.  
Great and astonishing floods such as the one under context, subject the elderly, who are in need of 

assistance relating evacuation and admission to medical amenities, and who perhaps hesitate to 
abandon their houses, at bigger risk of injury and death [6, 7]. Giving clear proofs that residents of the 
affected locations actually suffered these discomforts can be observed in the work of Baharuddin et al 
[8] captioned “The Record-Setting Flood of 2014 in Kelantan”. Baharuddin et al [8] acknowledged the 

inflow of flood victims (patients) of Kelantan to Hospital University Sains Malaysia (HUSM) to add 

to the numbers transferred to HUSM by Hospital Raja Perempuan Zainab 2 (HRPZ2) after the 
vacation of their health centre on the 25th day of December 2014. The transferred patients’ situations 
were largely critical issues from protracted medical situations namely; acute exacerbation of chronic 

obstructive airway disease, acute coronary syndrome, sepsis, heart failure, among others. This paper 
will ponder on the long-term impact of floods on human’s health as the effects could meaningfully 

contribute to the worldwide burden of disease.   

A few researchers such as Ramin & McMichael [9] and Schwartz et al. [10] opined that floods may 

be directly responsible for long term mortality such as increase in diarrheal deaths in developing 
nations or indirectly, affecting health, food and economic settings, aggravating poverty, starvation and 

noncommunicable diseases [11]. Furthermore, its consequences are unrelenting therefore need to be 

better understood and addressed through sustainable approach. Sustainable innovations or ideas like 
preventive measures and adaptation planning to decline post-flood mortality and morbidity should be 

holistically pursued. 

2. Literature review 
Flooding is the most popular kind of natural disaster globally, and has so become an important point of 

concern within the developed and developing countries. In Europe, floods have been reported to have 

affected more than 3.4 million people over the last decade, with number of death extending into the 
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thousands [12]. The prediction of the WHO Regional Office for Europe [13], is that by the year 2085 

flooding could directly affect about 5.5 million people in Europe yearly, if sustainable measures 

regarding climate change are not taken serious. With tenacious rainfall causing various types of 

flooding, this affected over 7000 households in the United Kingdom while incurring major disruption 
to personal livelihoods, property and public transport systems [14]. Flooding affects numerous aspects 
of man’s environment and these include his economic activities; settlements and health.  

Flooding is a momentous rise of water level in a stream, lake, reservoir or coastal system that 
overflows the banks. Otomofa, Okafor, and Obienusi [15] uncovered that there is increasing 

susceptibility or vulnerability of populations and infrastructure to flooding and flood related hazards. 

ProVention Consortium [16] expressed that normal floods are anticipated and welcomed as they offer 

rich soil, water and means of transport, but flooding at a big scale may causes damage to life, built and 
natural environment.  

Floods are complex events by nature, caused by a collection of human exposures, incorrect 

development planning and climate change [16, 17]. Hence, attempting to describe any form of floods 
gives prominence to central factors such as weather, climate and climate change. These three words 

(weather, climate and climate change) are unified. In trying to figure out their meaning, we will 

examine from the International Strategy for Disaster Reduction (ISDR) perspectives. International 
Strategy for Disaster Reduction [18] views weather as a set of meteorological settings like rain, wind, 

snow, temperature and sunshine at a specific time and place. While by disparity, the term climate 

refers to the overall long-term features of the weather experienced at a certain place. In a more concise 

expression, Othman [19] addressed climate change as a long term changing tendency of climate. 
Climate change is a stern issue because its consequences are serious and devastating [1]. 

Climate change is becoming a global interest in the recent times therefore gaining prominence for 
recognition. Climate change is affecting the world at large and Asia is of no exception as natural 
disasters consequences are frequently experienced in this continent. To buttress this statement, Sakar 

et al. [20] confirm that for the past few decades, Malaysia like other nations of the world has 

experienced climate change through changing rainfall patterns, increasing temperature, and life-

threatening weather conditions. These factors lead to growing incidence of climate related disasters 
which are primarily floods that promotes regular global warming episode. 

Worthy of mentioning is the 2014 flood in Malaysia where three states namely; Kelantan, 
Terengganu, and Pahang experienced unusual and heavy rains that caused great flooding. Among the 
affected states, Kelantan was the most severe and left with the greatest ravage. The Kelantan flood of 

2014 can be regarded as unpredictable and unprecedented. Going by the level of devastation, it is 

marked the biggest and worst flood in the state in the past 10 decades (century).  
Many people were homeless and discomforted. Both social and emotional costs were involved in 

flooded areas. These costs comprise displacement from homes, the loss of private valuables and the 
continuing fear and insecurity caused by the ugly experience. Portable water supplies were polluted 

and lost during episodes of flood. Borneo Post [21] presented that, Kelantan recorded the highest 
number of evacuees, followed by Terengganu and Pahang respectively as summarized in table 1.   

 

Table 1. Summation of evacuees in states hit by 2014 flood. 

S/N States Total Number of Evacuees 
1 Kelantan 20,468-24,765 
2 Terengganu 21,606 

3 Pahang 10,825 

 
As vulnerability to floods is inescapable, relentless attention through sustainable development or 

approach has to be dedicated to lessening hazard connected with its happening especially the long-
term effects. This can be achieved through the introduction or adoption of adequate planning to 

enhance operational capabilities and preventive steps that are focused at reducing the impacts there of. 
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This paper examines the impact of floods on the built environment with emphasis on human’s health 

in Kelantan State, Malaysia. 

3. Consequences of flood on sustainable development 
Floods may be responsible for unsmiling variations in environmental cleanliness and individual health. 
Huang et al. [22] said pollutants over the flooded scenes can be spread by the action of flood with 
shared characteristics of abating drinkable water supply and conditions of living or place of abode. 

The shocking consequence of flood on the environment and infrastructure, poor diet, overcrowded 
accommodations and unhygienic conditions perhaps give rise to the risk of contagious ailments. 

Vachiramon et al. [23] and Balato  et al. [24] concurred that diseases such as bacterial and fungal skin 

infections, eczema, urticaria (nettle-rash) and scabies are said to be powered by floods. In another 

development, Wade et al. [25] and Chen et al. [26] claimed that floods and heavy precipitation are 
affiliated to increased gastrointestinal (GI) sicknesses namely; enterovirus infection and bacillary 

dysentery. 

Floods can be viewed as a facilitator or booster to the quick or fast spread of some silent killing 
health irregularity. Developing countries are said to suffer severe threats of infections particularly 

residents that are residing in floods-prone areas and elderly and children are the high ranked on 

vulnerability than any other class within the range of the flooded locations [27]. As water turbidity 
increases, the elderly and children increase their chances of contacting gastrointestinal (GI) tract 

infection. For it is a common or usual practice to see children using flooded water as playground 

without the understanding or knowledge that they are widening their susceptibility of infections [28, 

29]. Stating clear need for sustainable development in the management of epidemics in the now and 
the afterward bearing in mind that the source of the ailments (floods) is unavoidable or unstoppable or 

inseparable from man. Hence, need to consider impact of flood on health for both children who are the 
future generation and adult becomes non-substitutable. 

3.1   Children’s health  
It is no longer false but true that the destruction caused by natural disaster on individual is extensive 

and Raj & Sekar [30] have ranked children as the most exposed class, followed by women, elderly and 
people with disabilities respectively. Factors such as dislodge from familiar surroundings, loss of 
parents, witnessing the passing unto glory of their beloved ones, horror of disaster repetitions among 

others, may be responsible for the high number of vulnerability among children.  
Pine and Cohen [31] acknowledged that distress undergone by children in disaster leads to several 

psychological problems. Despite being prone to this awkward and unavoidable situation, research on 

children’s health in flood occurrence receives little attention. Vranda & Sekar [32] stated that poor 

recognition and underestimation of the post-disaster psychological effects on children by mental health 
professionals in flood dominated locations is obvious. This is one of the motivations for this research 

in the direction of sustainability bearing in mind the popular slogan that “better safe is better than 

sorry”. 
Disaster preparedness with distinct orientation to psychosocial aspects through care givers is one of 

the sure measures to ameliorate the distress of both children and adult affected by any disaster (on-set 

or slow set) because it decreases the susceptibility factors that curtails the pain of any hazard on the 
affected person or family. There is need for more research to be conducted on the most vulnerable 

cohort to flood-related diseases as this can help in preserving them from further contact with both the 

discovered and yet to be discovered diseases. 

3.2 Adult’s health 
A disaster whichever form it manifests, is the misfortune of a natural or human induced hazard that 
depressingly shakes people and environment. According to the findings of Vranda & Sekar [32] the 
wrath of disaster rests on the psychological, social, physical and economic capacities of the victims’ 

i.e. individual, family and community. 
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It is evident that investigation on the impact of flooding on human’s health is not gaining 

popularity in Malaysia. Even the few that exist regarding methods to diminish the impact of flooding 

suffer little assessment. This study finds it imperative to reflect on flooding since it has the ability to 

harm anything regardless of settings (from single house to many houses) and locations (particular or 
several locations). 

According to Alderman et al. [11], the predominance of mental disorderliness involving 

downheartedness, concern and even post-traumatic stress disorder (PSTD) is approximately between 9 
to 53 per cent for as long as two years after the flood. When home is flooded, there is possibility for 

dominance of signs among those with health and financial challenges to increase triple times [33]. 

This shows that, people with mental conditions before the flood stand a greater risk if anxiety is not 

controlled. Been affected by flood in the past and the constant thought that it will still surface in the 
nearest future; largely contribute to poor health [11, 33-35]. Stanke et al. [35] proves the existence of 

some elevating household fury among males and females in the aftermath of flooding. Interruption of 

daily activities, congested momentary shelter, reflection on owned belongings but lost to flooding, 
living condition that is so demanding and financial incapability among others, may be affiliated to the 

violence rising.  

According to Reacher et al. [36] physical ailments developed following flood is rooted in 
emotional agony and these have a prolong effects on the behaviour of the survivors. From the above 

explanations, it can be assumed that feelings after shock such as flooding have negative results on 

human’s well-being. As such, prevention is absolutely non-negotiable. The record of health 

impairments after flooding is influenced by a number of factors namely:  

• The level of devastation caused to properties. 

• The record of death and injury sustained. 

• The duration of normalcy restoration or recovery. 

• Accessibility to insurance and response rate from the insurance managers. 

• The state of preparedness prior to flooding, community resilience and social supports network. 

 

3.3 Malnutrition  
Floods do not only affect human health but also cause malnutrition and absence of morale. Floods 

affect the agricultural sector by destroying crops, livelihood of the people, and also destroy homes and 

infrastructures [37]. Thus, it has the capability to reduce agricultural produce thereby causing food 
shortages in the stricken regions.   

As witnessed in neighbouring countries to Malaysia such as People’s Republic of Bangladesh, 

selected parts of Australia and the continent of Africa, floods overwhelm land and destroy agricultural 

harvests [11]. Kelantan in particular was not spared in the recent strike of flood in the year 2014. As 
Shamshuddin et al. [2] confirmed that this actually happened in Kelantan during the 2014 flood. As 

their report shows devastation of agricultural plots regularly used for cultivation thereby causing 
immeasurable damage to farmers. Furthermore, natural grasses in the environment were absolutely 
destroyed leaving nothing for the surviving livestock to graze. With the report, one would say that the 

lucky and innocent livestock who might have survived the disaster had no means of feeding enough 

thereby reducing their economic value if they are to be sold or exchanged for money.  

The recent work of Shamshuddin et al. [2] corresponds with the assertion of Austin and Baharudin 
[38] that Agriculture which contributes approximately 10 per cent of Malaysia’s Gross Domestic 
Products and gives sustenance of livelihoods to minimum one- third population of Malaysia is been 

threatened by flood [38]. This implies that, the agricultural sector can be affected in terms of 
production and the people employed under this would have their socio-economic life depressed as 

well. It is appropriate to say that flooding in Malaysia is a potential threat to food security and 

agriculture which is capable of causing malnutrition if not appropriately controlled. Ambu [39] 

expressed that increased rate of malnutrition is a function of floods that affect food safety. From the 
foregoing, it is eminent for natural disaster specifically flood which is predominant in Malaysia, to be 
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incorporated into the existing crucial framework for malnourishment. Urgent steps should be taking in 

the direction of sustainability in order to salvage the affected regions from subsequent or future 

hardships or difficulties. 

4. Sustainable development as the way forward 
With increasing dependency on fossil-fuels and a lessening supply of resources, people need 
innovative, cutting-edge approaches from appropriate stakeholders to make a real difference for 

sustainable development. The challenge is to solve matter regarding the needs of citizen in a 
sustainable manner, so as to generate continuing development and activities that meet the needs of the 

people and protecting, sustaining and enhancing the human and natural resources for the future [40, 

41]. Apart from that, the recognition of sustainable development as a current trend and global pursuit 

has driven this study to map out some strategies to reduce the negative outcomes of flooding on 
human health in the study area. These strategies are highlighted as follow: 

• Develop a comprehensive list of the vulnerable class as identified in this paper that may need 
help and medical assistance. 

• Mark top risk geographical areas and key buildings such as health care facilities. 

• Creation of online data for sharing flood risk data with relevant organisation. 

• Provide prior news of flooding through the design and implementation of early warning system. 

• Facilitate community engagement and supports in the recovery phase. 

• Recovery needs should be freely accessed by flood victims and advice in that direction. 

• Educate stakeholders to understand the frustration of flood victims and should work in tolerance 

with them in the quest to better their living conditions. 

• Empower the affected people to guaranty sustenance of livelihoods. 

5.  Conclusion 
The flood of 2014 had unforgettable marks on the residents of Kelantan states. It created multiple risks 

to all stakeholders with the flood victims carrying the brunt of it. Its impact cut across the physical, 
psychosocial and economic lives in a significant way. Report reveals vulnerability to flood diseases as 

psychological distress in the survivors is guilty for a quota of all physical ailments. Sustainability plan 

has the potential to reduce vulnerability and realize opportunities associated with flood effects and 

menaces. Thus, the strategies above should be looked into. Accolades should be given to the 
Malaysian government who has taken bold steps in recent time, to uncover the long-term impacts of 

2014 flood as well as to fashion out safety measures for the future. Government should ensure strict 

implementation of reports in compliance with the Sendai Framework for Disaster Risk Reduction 
2015-2030 targets.  
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