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Abstract 
[bookmark: _GoBack]Deaths are inevitable but deaths due to ignorance of the people or due to adopting unhealthy practices can’t be ignored. The environment also plays an important role as whenever the quality of the environment deteriorates, it will directly impact the health of the people which in turn causes different diseases and also increases the death rate. As no one in this world can escape from diseases but we can try to reduce the impact of these diseases if they are diagnosed properly on time and proper medication is given to those patients. If we identify the diseases that frequently occur mathematically, we can take proper steps to control this. As many theoretical approaches are already available, there is a dire need to identify these analytically too. In this research paper, we are trying to find out the share of each disease that affects human health by formulating the problem as MCDM (Multi-Criteria Decision Making Model) and using the Modified CRITIC method of MCDM and find out that Alzheimer’s contributes more to causing deaths with 52.99& followed by deaths due to respiratory diseases (12.11%), Malignant Neoplasms (11.96%) and Diabetes Mellitus (9.627%).
STATEMENT OF THE PROBLEM
Death rate increases tremendously if we are not aware of the type and the severity of the disease. Awareness about the diseases among the people is important as through this they can take the precautions accordingly and moreover consult with the doctor. Even the central and the local should also keep a check on this. If any of the disease in a particular area or in a particular country increases then timely medication is given to the patients. But for that we need to identify the diseases which occur in those areas. One of the advantages of the identification is in case of occurrence of any new disease. Different types of diseases have different life span and impact on the humans. Some diseases are diagnosed easily and can be cured if proper treatment of that disease is done. Good health is not just important for increasing our life expectancy but also for our relationships too and also increases the productivity in our job [1]. There are different causes of morbidity. Study of 2019 on England revealed that Depression, Diabetes mellitus and Depression are the main causes of ill health [2]. Due to sudden rise in population and also due to ageing factor, number of adults having Diabetes also increases [3]. An infected part of the body due to suffering from a disease can also impact our other body parts as well causes other diseases which are dangerous for our health. Diabetes among the person will increase the chances of diseases related to heart [4], stroke [5,6]. Complications related to renal [7] and brain [8]. As many policies has already been implemented but some policies pose a negative impact and worsen the situation from the earlier and can cause infections related to liver [9,16], dementia [10,11] and may even cause the cancer [13,14,15]. In the past researches, theories regarding these diseases, their impact on humans and how they are responsible for other diseases and infections as well as their impact on the increasing death is already discussed. To reduce their impact, we need to first aware the people about these diseases as well as we first need to find the most frequently occurring diseases so that policies are made according to the severity and priority of the situation. In this study, we try to find out the share of some diseases which are harmful for the humans using the MCDM method i.e., Modified CRITIC method and by finding their contribution authorities can arrange awareness programs for the people and also medication facilities can be available on time to the patients.
METHODOLOGY
MCDA (Multi-Criteria Decision Analysis) is applied in this research which makes a clear picture of which disease increases the death rate more and in what proportion. The modified version of the Critic Method is used here is referred to as the Modified CRITIC Method here. The CRITIC method (Intercriteria Correlation) is used to evaluate the weight coefficients where distances are calculated by Pearson correlation [12,17]. In this study, we are using the mathematical approach where the Modified CRITIC Method is used in which the distance correlation is used to calculate the distances instead of the Pearson correlation as the Pearson correlation works well only with the linear data. The steps to be followed in the Modified CRITIC method are as follows: -
Step 1: - Collect the data on the different diseases that occur in both males and females which may increase the death rate. Here we are taking the data on causes of death and the death rate in the United States from the years 2014-2018. 
Step 2: - Here we are taking diseases related to the heart, respiratory diseases, Diabetes mellitus, Alzheimer’s disease, Malignant neoplasms and nephrotic syndrome. Table 1. represents the matrix format.
Table 1. Matrix Format
	Years
/Cause of Death
	Heart Disease
	Cerebrovascular
diseases
	Malignant Neoplasms
	Respiratory Diseases
	Diabetes Mellitus
	Alzheimer

	Y1
	D11
	D12
	D13
	D14
	D15
	D16

	Y2
	D21
	D22
	D23
	D24
	D25
	D26

	Y3
	  :
	  :
	  :
	  :
	  :
	  :

	…..
	  :
	  :
	  :
	  :
	  :
	  :

	Yn
	Dn1
	Dn2
	Dn3
	Dn4
	Dn5
	Dn6



Here Yn represents the nth year in which death recorded due to the disease.
         Dij represents the number of deaths by disease j in the ith year.
Step 3: - Normalize the data using the logarithmic normalization method. So, Normalization can be done by the following equation: -
Useful Criteria: -    where the number of deaths by disease j in the ith year.
LostCriteria:-(1-)/(m-1)

Step 4: - S.D. is calculated to analyze the degree of variability associated with each criterion.
S.D. =  where D’ij represents the normalized value of the jth type disease.
                                       Dj bar represents the mean value of the jth type disease.
		               m represents the number of years.
Step 5: - Correlation matrix is calculated for every pair of the criteria. Manhattan distance metrics is used for calculating distances here. It is used to minimize the error in the calculation of weights.

Where kj, kj’ represents the criteria.
Step 6: - Information content is calculated to analyze the content of information each criterion has. It is given by: -
I.C.j = S.Dj ( 

Step 7: - the weight of each criteria is calculated by using the above calculated information content and is given by: -
Wj = I.Fj / j

Step 8: - After obtaining the weights of each disease, we can find out the individual contribution of each disease in deteriorating the health of the people and also in increasing the death rate of the country.
Findings
From Fig 1., we can conclude that Alzeimer contribute more in causing deaths with 52.99& followed by deaths due to respiratory diseases (12.11%), Malignant Neoplasms (11.96%) and Diabetes Mellitus (9.627%). No. of deaths due to Cerebrovascular diseases and Heart Diseases are less with weights 7.88% and 5.40% respectively.
[image: ]
Fig1. Contribution of diseases
CONCLUSIONS
Health is the most important aspect for the better livelihood of humans. So, it is important to keep a proper check on it and devise different ways and methodologies to overcome the hurdles that deteriorate our health. As it not only affects and weaken our immune system but in cases it leads to the deaths of the individual. There is a need to identify the contribution of factors which contribute in the increase of the number of deaths. As there is an immediate need to identify the factors and through the application of Modified Critic Method we can estimate the weights or contribution of the different diseases which are causing deaths of humans so that the diseases which contribute the more can easily be recognized and proper steps and timely medication can be taken by the doctors. 
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