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Ethnic Differences in SARS Cov-2 infection rates in the United Kingdom
[bookmark: _Toc21410]1.0 Background Information
Covid 19 resulting from SARS Cov-2 virus is the most recent global disaster affecting everyone regardless of their social or economic class. At the same time, the Covid-19 pandemic has been reported to have impacted businesses, transport sectors, and other in-state departments negatively.  In this perspective, daily economic activities have been disrupted creating a gap in livelihood habits among diverse communities (Niedzwiedz et al., 2020). Moreover, the Covid 19 pandemic currently imposing critical problems in contemporary society but again, vulnerable groups experience the worst challenges. Vulnerable groups are characterized by poor social-economic conditions further implying that exposure to Covid 19 virus makes them poorer. 
In the United Kingdom, numerous races have been affected differently by the pandemic. The implication here is that there is a large gap in Covid 19 outcomes among all ethnic disparities raises a concern in the UK. Ethnic differences in Covid 19 infection rates and deaths were initially reported in the United States where a large proportion of blacks succumbed to Covid 19 compared to the whites in the year 2020(Upshaw et al., 2021). According to the World Health Organization (WHO), the highest mortality rates since the outbreak of the Covid 19 pandemic was reported among blacks in the US at the end of March 2020. Similar findings in the United Kingdom indicated that black and Asian communities are at the highest risk of succumbing to Covid 19 (WHO, 2020). This is because the BAME societies have disproportionately higher inpatient and outpatient rates in intensive care. In addition, the BAME society is neglected and has limited access to insurance premiums subscriptions making it hard to cater for treatment costs.


[bookmark: _Toc4022]1.1 Introduction
Recent research justify that specific ethnic minorities experience the worst clinical outcomes as a result of the Covid 19 disease. Furthermore, the association between vulnerability and severity of the virus during admission and death among ethnic minorities remains complex to understand. Limited evidence justifying the exact relationship between vulnerability and severity of Covid 19 exists (Vahidy et al., 2020). This implies that there is a dire need to explore all the factors causing different infection and mortality rates among BAME societies and whites. The major focus of the current study was to utilize statistical methods to establish discrepancies in infection rates among blacks and whites in the United Kingdom.
[bookmark: _Toc17662]1.2 Aims and Objectives of the Study
The primary goal of the current study was to explore the nature of Covid 19 infection rates among blacks and whites in the UK. At the same time, the general objectives for this study were as follows.
1. To determine the differences in infection rates between whites and the BAME population in the UK
2. To examine the causal relationship between race and exposure to morbidity among different races as a result of the Covid 19 pandemic.
3. To explore other factors that expose minority groups to a higher risk of Covid 19 in the UK.
[bookmark: _Toc16140]1.3 Research Questions for the Study
Research questions are a vital element of any study that seeks to infer the statistical relationship between selected variables (Placzek, 2014). These questions are designed specifically to address the research problem at hand. To explore ethnic differences in Covid 19 infection rates in the United Kingdom, the following research questions were utilized.
1. What is the situation of Covid 19 infection rates in the UK?
2. Is there any statistical relationship between race and Covid 19 infection rates in the UK?
3. Are demographic characteristics determinants of Covid 19 infection rates among BAME and whites in the UK?
[bookmark: _Toc16349]1.4 Hypothesis for the Study
Hypotheses are statements assumed to be true unless proven otherwise through statistical tests. Also, the hypothesis can be described as suppositions made when a researcher has little evidence as an initial point for further investigations. From the research questions, the following hypotheses were formulated.
· H1: there is a statistical relationship between race and Covid 19 infection rates in the United Kingdom
· H2: there is a statistical relationship between social-economic status, access to healthcare services, and Covid 19 infection rates in the United Kingdom.
All the above hypotheses were tested at 90% confidence interval(p=0.10) 99% CI(p=0.01) and,98% CI where p=0.02 .As such, values greater or less than 0.10, 0.01, and 0.02 were critiqued with reference to the data analysis section. 




[bookmark: _Toc31341]1.5 Sampling and Variables for the Study
To explore ethnic differences in Covid 19 infection rates in the UK, a random sample of 50 patients diagnosed with the virus was considered. These participants were males and females from BAME and white races respectively aged between 20 and 100 years. At the same time, variables included the total number of white and BAME patients diagnosed with Covid 19 in the UK. These two variables were measured on a scale level from the dataset provided. 
[bookmark: _Toc13796]2.0 Data Analysis Approach
The data analysis approach forms the backbone for any statistical research. Therefore, it is important for a researcher to clearly outline the specific approach utilized to come up with desired inferences. Both qualitative and quantitative analyses were considered in this study (Hasan et al, 2020). Descriptive statistics were carried out to satisfy the qualitative approach (distribution of the data) The most appropriate quantitative inferential test in the current study was a one-sample t-test. This is because only a single sample investigating Covid 19 infection rates among whites and BAME society were provided in the initial dataset. 
[bookmark: _Toc7031]2.1 The One-Sample T-test 
The one-sample t-test is simply a quantitative data analysis approach that is utilized to determine whether an unknown population mean deviates from a hypothesized value (Wynants et al, 20200. However, for one to use this analytical technique, the following assumptions must be met.
1. The test variables must be continuous or ordinal
2. Data must be approximately normal
3. Data must be from a simple random sample derived from a normal population
4. Observations and data points must be independently and identically distributed.
From the data provided, the normality and independence conditions were evident. To assert the normality characteristic, the following graphs were generated from SPSS software.
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From the QQ normal plots, all the data points based on the Covid 19 infection rates among whites and BAME were linear. There were no outliers given that most of the infection rates formed a linear positive pattern. Again, most of the points were close to each other implying that all the required assumptions for one sample t-test were satisfied. This was a proper implication that other quantitative analyses could be carried out easily. 
[bookmark: _Toc22147]2.2 Scatter plot
[image: ]
From the above scatter plot, there was a positive linear pattern between Covid 19 infection rates between BAME and whites.  Additionally, there was a moderate positive correlation between infection rates given both races since most data points were close to each other. This graphical overview revealed that social and economic classes determined Covid 19 infection and mortality rates for both races. The scatter-plot result was an interesting finding indicating that both races recorded different infection and death rates from the data provided.
[bookmark: _Toc1794]2.3 Descriptive Statistics
Descriptive statistics were analyzed in SPSS to explore the distribution of infection rates among whites and blacks in the UK. The following was the output from the analytical software.
	Descriptive Statistics

	
	N
	Mean
	Std. Deviation
	Skewness
	Kurtosis

	
	Statistic
	Statistic
	Statistic
	Statistic
	Std. Error
	Statistic
	Std. Error

	White Patient
	50
	36.58
	11.980
	.448
	.337
	1.348
	.662

	BAME Patient
	50
	60.04
	23.392
	.270
	.337
	-1.174
	.662

	Valid N (listwise)
	50
	
	
	
	
	
	



From the descriptive statistics, the mean for whites and BAME were 36.58 and 60.04 with N=50. At the same time, the standard deviation for both BAME and whites were 11.980 and 23.392 respectively. Also, the skewness values were in the range -0.5 and 0.5 meaning that the infection rates were symmetrical.  Looking at the kurtosis values, the distribution was too peaked since they were out of the range -1 to +1 as shown in the summary table. These were interesting findings indicating that the data was reliable.
[bookmark: _Toc8655]2.4 Results of the Study
 A one-sample t-test was carried to test the formulated hypothesis at 98%,99%, and 90% confidence intervals respectively. The following were the overall results from the SPSS output window.



	One-Sample Statistics

	
	N
	Mean
	Std. Deviation
	Std. Error Mean

	White Patient
	50
	36.58
	11.980
	1.694

	BAME Patient
	50
	60.04
	23.392
	3.308



From the one sample statistics, the mean for whites and BAME were found to be 36.58 and 60.04 with a standard deviation of 11.980 and 23.392. These results conformed with the descriptive statistics meaning that the model was adequate. The standard errors for both races were 1.694 and 3.308 indicating a lower variation error. Therefore, the researcher was sure of the statistical power and precision as per these results.

	One-Sample Test

	
	Test Value = 0

	
	t
	df
	Sig. (2-tailed)
	Mean Difference
	99% Confidence Interval of the Difference

	
	
	
	
	
	Lower
	Upper

	White Patient
	21.591
	49
	.000
	36.580
	32.04
	41.12

	BAME Patient
	18.149
	49
	.000
	60.040
	51.17
	68.91



The hypothesized mean test value was given as 0 in this study. From the results, the t statistic for white patients was t=21.591 and 49 degrees of freedom yielding a p-value of 0<0.01,0.1 and 0.02 respectively. The mean difference for white patients was 36.580 with upper and lower confidence intervals of 41.12 and 32.04 respectively. Since the p-value was less than critical regions, then the null hypothesis that there is no statistical relationship between race and Covid 19 infection rates in the United Kingdom was rejected. This meant that indeed race was a key determinant in infection and mortality rates.
Nevertheless, for the BAME patients, the one-sample t statistic was found to be t=18.149 with 49 degrees of freedom. The p-value was found to be 0<0.1,0.02 and 0.01 respectively. On the other hand, the mean difference for the BAME Covid 19 infection rates was 60.04 with a confidence interval ranging from 51.17 to 68.91. Again, the p-value from this analysis was far much less than the critical rejection region. Therefore, the null hypothesis that there is a statistical relationship between social-economic status, access to healthcare services, and Covid 19 infection rates in the United Kingdom was rejected.  This was a proper indication that blacks and other ethnic minorities are denied access to quality healthcare services in the UK.  Poor social-economic conditions exposed the BAME societies to a higher risk of succumbing to Covid 19. This is simply because the societal members were illiterate, unemployed, and lacked basic skills. As a result, the BAME society was oppressed and had minimal resources to utilize in reducing exposure to the SARS Cov-2 virus.
[bookmark: _Toc6398]2.5 Conclusion
The major goal of the current study was to explore ethnic differences in Covid 19 infection rates in the UK. As such, respondents aged between 20 and 100 years were considered according to a recent BBC report. After carrying out both qualitative and quantitative analyses, the results were interesting. All the hypothesized research questions were statistically significant at 98%,99%, and 90% confidence intervals since the p values yielded values of 0. From these results, it was evident that racial disparities in healthcare provision remain a complex issue in the United States. Healthcare professionals should collaborate and harmonize for equality and fairness in the provision of health services to all people irrespective of their race. At the same time, policymakers should adopt policies that ensure equality across all people in the UK. The government should on the other hand allocate more funding to all healthcare systems to facilitate quality service. All these recommendations can greatly help the United Kingdom achieve future nursing and healthcare goals increasing productivity. 
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