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Abstract—Organ transplantation is the process of surgically removing an organ from one individual and placing it in the
body of another individual. Kidney transplantation is the process of transferring a kidney when one fails to operate. There
are two types of donors: One is a living donor and the other is a deceased donor. The statistical analysis of kidney transplants
and donors is performed. The analysis is performed for year-wise transplants, and donors based on gender, age, and state-
wise donors. Biostatistics technique such as correlation, regression, and hypothesis testing is performed on the collected
data. The results conclude the population-based statistical analysis of kidney transplants in India.

Index Terms—Kkidney, transplants, donors, live donors, deceased donors, recipient

I.INTRODUCTION
Organ transplant has gained popularity in these recent years. When one of the kidneys fails to operate there are two treatments
given, one is dialysis and the other is a kidney transplant. Dialysis is performed on a daily basis as it acts as a kidney only for 10%
whereas transplantation of a kidney works for 10 years. As per the National Organ and Tissue Transplant Organization (NOTTO),
the PAN-India deceased organ donation rate is at 0.34 per million population (PMP) which stands as the lowest in the world. While
1.8 lakh people suffer from renal or kidney failure, only 6,000 renal transplants are conducted annually. In the current situation in
India, the number of patients requiring kidney transplantation is estimated to be about 220,000 annually.

While 70 donations were recorded in 2021, 72 have been recorded in the first six months of 2022. According to the World Health
Organization, only around 0.01 percent of people in India donate their organs after death. Currently, approximately 7500 kidney
transplantations are performed at 250 kidney transplant centers in India. Of these, 90% come from living donors and 10% from
deceased donors. The success rate of kidney transplants in India is one of the highest in the world. The current success rate is about
90 percent.

11.OBJECTIVE
The general objective of this study is to identify the important parameters according to the data collected from the Indian Transplant
Registry and conclude the changes observed in transplants and donors.
The specific goals of this work are
e Performing hypothesis testing on the year-wise transplantation and age group data.
e Apply least square correlation for state-wise ranking data and gender-based data.
I11. HYPOTHESIS
This work proposes the following hypothesis:
1. According to data obtained from the Indian transplant registry, it shows a significant increase in the number of transplants
between the years 1971 to 2015.
2. There is a linear Correlation with respect to year and transplants.
3. State-wise ranking correlation between live and deceased donors.
4. According to the registry, the age group 21- 60 has more organ donors. Recipients are more between the ages of 21-30.

IV. THEORETICAL FRAMEWORK
e  Pearson's correlation:
The Pearson correlation coefficient is a representative way to measure similarity [4]. It is the ratio of the
covariance to the standard deviation. It has relatively high requirements for the data.
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e Spearman's rank correlation coefficient:
This is used for ranking continuous data and also in ordinal data. When ranking the data, ties (two or more
subjects having exactly the same value) then the average of rank is taken and assigned.
63¥d;
n(n2 b 1) (2)
= di is the difference between a pair of ranks
= nis the number of observations

p=1

° Hypothesis testing;

The Student's t-test is widely used when the sample size is reasonably small (less than approximately 30). In
these cases, the sample distribution of the mean is known to follow a t-distribution. The upper and lower bounds
values of confidence intervals are compared with the t value obtained. If it lies in the range, then the hypothesis
is correct or accepted

where,

_ X + 11 ‘x" bar is the mean of the sample,
t == 2 - p is the assumed mean,
a” o is the standard deviation,
by and n is the number of observations.
B X1-X2
(n1-1)012+(n2-1)022 1 . i
ni+nz-2 n1' n2 (3)

V.METHODOLOGY
1. Collection of data: The data was collected from the Indian society of organ transplantation year-wise, state-wise, gender-

wise, and for different age groups. The data has details containing the main factors and it has information from the year
1971.

2. For increased transplantation with respect to year, linear regression analysis was performed. The least square regression
with a correlation of year and transplant was used for obtaining the increment in the transplantation according to the year.
The live donor and deceased donor data were separately taken and plotted with respect to the year.
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Fig 2. Regression analysis. a.Descriptive Statistics b. Pearson's correlation, c. Model summary, d.ANOVA, e.
Coefficients

The correlation graph between year and transplantation is shown in Fig 1. Pearson's correlation coefficient was 0.598 which shows
that there is a positive correlation. That means there is a linear increment in transplantation. The least square regression was obtained
as 0.3 as shown in the model summary Fig 2. c. The regression equation for live and deceased donors was shown in Fig 3.

The correlation between live donors, deceased donors, and recipients were performed and shown in Fig.5. As per the graph, it shows
very less deceased donors and high live donors.
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Fig 3. Regression between live donors and deceased donors
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Fig 4.a.Scatter plot for deceased transplant and year and b. Scatter plot for live transplant and year.
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Fig 5. a. Pearson's correlation for live donors, deceased donors, and recipients and b. Bar graph representation

3. Correlation between male and female transplantation was done using Pearson’s correlation method. The gender-based
distribution with respect to year was plotted. The correlation coefficient was obtained using the SPSS tool.
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Fig 6. Representation for live male and female Transplants
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Fig.7 Correlation between male and female Transplant with model summary and regression analysis.

The male and female distribution according to the year was shown in Fig.6 with an increased number of male donors compared to
female donors. Pearson's correlation coefficient was 0.966 with fairly strong positive correlation. The regression analysis was 0.3
as in model summary fig 7.

4. For State wise ranking of live and deceased donors, the correlation coefficient using Spearman's ranking method was
performed. The rank cases were sorted for male live donors, female live donors, male deceased donors, and female
deceased donors. The Spearman's ranking coefficient was obtained for the same.
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Fig 8. State-wise donors representation and correlation between their rankings
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The state-wise ranking performed for live and deceased gender-based correlation was shown in fig. After sorting the ranking data,
the results were obtained showing Tamil Nadu with a greater number of donors. The other states were represented using a bar plot
for showing the live and deceased donors as in fig 8.

5. The Age group 21-60 has more organ transplants which were tested using a one-way sample t-test. The mean value for
testing was taken as 60. For more than 60 donations, the age was considered in the region of more donations. The t-test
value and the p-value were analyzed using the test results. The confidence level taken was 95%.
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Fig 9. One-way sample t-test for mean<60 with histogram representation for live donors

The one-way sample t-test performed for the assumed mean 60 results are shown in Fig.10. The t-valve -0.712 lies in the range
value of confidence level 95% proving the null hypothesis being rejected and acceptance of an alternative hypothesis. The p-value
obtained is 0.5. The histogram curve with student or t-test curve is given in Fig.9.b.

6. The Age group 21- 30 has more recipients which were tested using a one-way sample t-test. The mean valve taken was 40
and the t-test value was checked with respect to a confidence level of 95%. The p-value was determined to validate the
hypothesis.
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Fig 10.0ne-way sample t-test with mean<40 for recipients.

The recipient one-way sample test was performed with mean taking as 40. There were three regions with more than 40 recipients
which were taken into consideration. But according to the hypothesis, the 21-30 age group has a higher number of recipients which
was validated using SPSS. The t- value -2.329 lies in a 95% confidence level as shown in Fig.10 The alternative or assumed
hypothesis was validated and the p-value obtained was 0.053. The histogram graph was displayed in Fig with a t-test curve in it.
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Fig 11. The bar graph representation for live donors, deceased donors, and recipients.

V1. CONCLUSION
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Chart Title

11_20 21-30 31-40 41-50 51-80 61-70 above 70

mLive Donor mDeceased Donor = Recipient

Population-based analysis was performed on kidney transplants and donor data from India Transplant Registry for different
parameters. From the results, it is concluded that there was a linear increase in transplantation with respect to the year. The live and
deceased male and female results show that there is an increment in live donors and the deceased donors were comparatively less.
In India, Tamil Nadu state showed the highest number of donors compared to other states. The hypothesis for the age group 21-60

showed a higher number of donors and the age group 21-30 showed a higher number of recipients.
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