	 	             1
HONORS ANALYSIS FOR STATISTICS 	 	             2







Melanoma Incidence Rates: Australia vs. United States 
Kaylin Tomyn
Honors Contract for PSY-B-305
Indiana University-Purdue University Indianapolis
Dr. Tina Chen 
December 8, 2023 




Introduction
Cancer and more particularly skin cancer is a disease that affects individuals all over the world. There are three different classifications of skin cancers which include, basal cell carcinoma, squamous cell carcinoma and malignant melanoma. Malignant melanomas are skin cancers that metastasize throughout the body and are typically deadly. Melanomas only make up 5% of all skin cancers and can be deadly.( McCandless 2020) In this data set Melanoma rates were collected in four different areas of the world including the United States, Australia, Germany and the United Kingdom. A comparison of the United States versus Australia was analyzed in this case because of the abnormally high number of Melanoma incidences in Australia. One factor that may contribute to this finding was the difference in the ozone layer in these two different places in the world. The main explanation behind this data stems from the depletion of the ozone layer in Australia. Because of the depletion of Australia’s ozone layer due to chlorofluorocarbons (CFC), a much greater amount of UV rays reaches earth’s surface. (O’Reilly 2022).  Ultimately Australia experiences a more depleted ozone layer compared to the United States because of excessive use of CFC’s and its proximity to the largest ozone hole on the planet near Antarctica. This data set was important to analyze and consider because the health of individuals living in Australia especially seemed to be compromised.  Ultimately, I expect Melanoma rates in Australia will be significantly different than Melanoma rates in the United States throughout the course of approximately two and a half decades. 	Comment by Chen, Tina: I might actually suggest that you remove every sentence before this and instead just start with this sentence. This is a pretty good start to why this topic matters, and it's pretty broad.	Comment by Chen, Tina: This is a good point to make, but I'm not sure we need to know the numbers for the other types of skin cancer.

Instead, I would probably format this paragraph as:

Skin cancer is a big problem because __
The specific type of melanoma is a problem because __
Various factors could influence the rates of melanoma, like where you live
This paper will compare Australia and US because__	Comment by Chen, Tina: You also need the year it was published here. Check out the Purdue OWL for "APA-style in-text citations"	Comment by Chen, Tina: Okay, but I think these are details that aren't quite necessary. Instead, you can say that Australia's ozone layer has been depleted (need a citation here), more than the US, and that the ozone layer prevents the main carcinogen of UV rays from reaching Earth's surface.
Data Set 
	From 1982 to the year 2006 incidences of melanoma per 100,000 people were recorded in Australia and The United States of America by both the Australian Institute of health and the National Cancer Institute. According to the Australian Institute of Health and Welfare, it is required by law to document all cases of melanoma (Australian Institute of Health and Welfare 2023.) Therefore, it can be assumed that roughly 100% of melanoma cases are recorded in Australia.  On the other hand, the United States does not have a law that requires all melanoma cases to be properly documented which results in only about 26% of the population being recorded according to the National Cancer Institute (Seer Cancer Statistics Review 1975-2007). Through both national data banks, the melanoma incidences were able to be compared side by side and analyzed. 	Comment by Chen, Tina: By whom? What's the citation? How were they collected? That's what this section should be about.	Comment by Tomyn, Kaylin: There is no information about how this data was collected. There was a link to a government website but it just says 404 error and doesn’t work. 	Comment by Chen, Tina: We did look at this in our meeting, so hopefully you're able to re-create that/find the source again. Right now this sounds like McCandless is telling you that this happened. What did McCandless do? What did the governments do? What did you do? I think you need a lot more details here. You can say that you found the data through McCandless, who compiled it from government data, and the government of Australia collected it X way and the government (?) of the US collected it Y way. Remember: these are our sample/estimates of what's going on in our population (at least for the US).
Results	Comment by Chen, Tina: This was supposed to be just a draft of the Intro and Method sections (with Data Set as the subsection of Method), so I am not going to provide feedback on the rest of this. You may expect that the rest of it may need to change though.
	Both the trend in melanoma incidences in the United States as well as in Australia follow a positive linear trend. Although, the trend in the United States was more consistent while the trend in Australia has slightly more variability while still maintaining a positive linear trend. For this data set a paired samples t-test was run because of the presence of a dyad between the years of melanoma incidences and the rate of melanoma occurrences between individuals in both the United States and Australia. This happens to be a dyad because if the melanoma incident rates were swapped around for different years it would affect the positive trend that is present. For example, in Australia if the melanoma incident rate of 43.5 in the year 1995 was placed at the year 1985 instead the graph and data set would be affected.  When taking the observed data into consideration a nondirectional test was selected in order to give a more conservative result. In this case the null hypotheses would be rejected that the melanoma rates in the United States and Australia were the same, t (24) = -26.88, p < 0.001, Cohen’s d= 4.66 which indicates a large effect size. Melanoma rates in Australia (M= 41.24 Incidences per 100,000 People, SD=7.51 Incidences per 100,000 people.) The melanoma rates in Australia were significantly higher than the melanoma rates in the United States (M= 16.06 Incidences per 100,000, SD= 3.27 Incidences per 100,000) which can be found in Table 1.  	Comment by Chen, Tina: It's great that you're thinking about this! But remember how we "report our findings"? That's most of what you needed here; you really could do this whole section in 2 sentences. The original template has an example.	Comment by Chen, Tina: It's good to explain your reasoning here! But WHY are these a dyad (more technically, they're "dependent")? Why would year matter?	Comment by Chen, Tina: Missing effect size though?	Comment by Chen, Tina: You should probably indicate what the units are 
Graph 1: Melanoma rates in Australia versus United States 

Table 1: Melanoma rates in Australia versus United States 
	SUMMARY OUTPUT
	
	t-Test: Paired Two Sample for Means

	
	
	
	
	
	

	Regression Statistics
	
	 
	US
	AUS 

	Multiple R
	0.919994
	
	Mean
	16.066
	41.244

	R Square
	0.84638896
	
	Variance
	10.6889917
	56.4342333

	Adjusted R Square
	0.83971022
	
	Observations
	25
	25

	Standard Error
	1.30894467
	
	Pearson Correlation
	0.919994
	

	Observations
	25
	
	Hypothesized Mean Difference
	0
	

	
	
	
	df
	24
	

	
	
	
	t Stat
	-26.88145
	

	
	
	
	P(T<=t) one-tail
	9.959E-20
	

	
	
	
	t Critical one-tail
	1.71088208
	

	
	
	
	P(T<=t) two-tail
	1.9918E-19
	

	
	
	
	t Critical two-tail
	2.06389856
	 



Discussion	Comment by Chen, Tina: Remember that the discussion needs to be the bottom of the hourglass. Also make sure to check out the rubric: you need to talk about the specific findings, the limitations, benefits, and then the big picture impact of this.
The p value that was obtained from running a paired samples t-test was less than 0.05 which indicates that the null should be rejected. Since the null hypothesis was rejected, the hypothesis that melanoma incidences in Australia are significantly higher than the United States could be confirmed to be true. The large effect size in this case also confirms that there is a significant relationship between the melanoma incidences in the United States and Australia. 
Potential limitations for the analysis would have been not having data for the number of melanoma incidences for the same years. This led to some more recent years to not be included because there was not data available for Either the United States or Australia for certain years. An additional limitation that is present would be the assumption that 100% of the melanoma cases in Australia were recorded. There could be instances where for some reason several cases were not recorded because an individual living in Australia may have been diagnosed somewhere else. 
The benefits of this analysis included being able to definitively confirm the hypothesis that there was a significant difference in the incidences of melanoma between the United States and Australia. It also gave insight into conducting further research as to why the data may have shown this specific trend. The reason for higher melanoma incidences in Australia is because of depletion of the ozone layer. This information could be utilized by the Australian Institute of Health and Welfare as well as the National Cancer Institute in order to come up with a better solution on how to approach this issue. 
Overall, because the null hypothesis was rejected, a conclusion that there was a significant difference between melanoma incidences in Australia compared to the United States. The extremely small P value as well as the large effect size helped to confirm this finding. Many different factors such as CFC’s and weather changes lead to the depletion of the ozone layer which is most likely the main contributor to elevated melanoma rates in Australia. 
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Melanoma Rates in Australlia vs. United States 

USA	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	11.17	11.08	11.39	12.75	13.31	13.66	12.86	13.74	13.85	14.61	14.78	14.61	15.62	16.420000000000002	17.29	17.72	17.88	18.25	18.87	19.57	19.11	19.350000000000001	20.32	21.97	21.47	Australlia 	1982	1983	1984	1985	1986	1987	1988	1989	1990	1991	1992	1993	1994	1995	1996	1997	1998	1999	2000	2001	2002	2003	2004	2005	2006	26.2	27.8	29.6	32	32.799999999999997	37.700000000000003	40.1	37.4	37.4	37.6	40.6	41.1	41.4	43.5	44.9	47.3	43.9	45	45.7	56.1	49.5	47.2	47.4	51	47.9	Years 


Incidences per 100,000 people 




