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Introduction

“The simultaneous comparison of several population means is called analysis of variance (ANOVA),” (Lind, pp. 387, 2004), ANOVA gives the researcher the capability to test and analyze the results within the same sample group. Other test groupings can force the researcher to look at different groups that have different characteristics and not be within the same sampling group. In relation, the chi-square is commonly used in distribution levels pertaining to common sampling groups, “it is a test with the objective to determine how well an observed set of frequencies fit in an excepted set of frequencies,” (Lind, pp582, 2004). The problem becomes knowing when to use either of the tests to get the accurate reading for the result. As Team B proceed with the analysis and research of the proposed nominal hospital insurance data sampling group, the team will use ANOVA, t-testing and regression analysis to determine the type of health insurance is best qualified, between managed public care and private care, and the comparison of each insurance has better coverage for the patient and how much the physician is providing based on the insurance provider.
Data for Analysis

The data that will be used from the proposal will be the nominal data posted by the Professor concerning a hospital.  

Formation of Data

The data to be used will be gathered from the data set grouped into the following four categories:

1. Days Patient in Hospital

2. Total Expenses for Patient

3. Physician Number

4. Managed Care/Insurance*

*Have to determine what type of insurance plans qualifies for Managed Care or Private Insurance to ensure comparison data is accurate with the type of analysis to be performed.

Sampling Procedures

Data will be grouped by the Physician number (1-14) then by the type of insurance plan carried by the Patient (Managed Care vs. Insurance).  After this data is collected, Team B could then do a sub-group comparison of the expenses with the number of days the patient is in the hospital.  With this, Team B can hopefully, determine if there is a relationship with the amount of stay a patient has in the hospital based upon the type of insurance plan the patient has and  if the Provider/Physician makes discrimination on the amount of expenses charged to the patient based upon services offered while in the hospital.

In addition, Team B will use the ANOVA, t-tests, and regression analysis for comparisons of data.

Data Analysis

In order to address meet the staffing needs of patients with managed care or insurance for St. Vincent’s Hospital, Team B must identify the variable and treatments. The data used to make this assessment was the length of time in the hospital, patient’s insurance coverage, physician(s) needed to assess patient, and expense incurred by the patient.  Team B will perform t-test and ANOVA to assess the data. According to Lind et. al, the analysis variance technique is used to determine whether the populations could be equal. In order for this to occur: The populations must follow normal distribution, have equal standard deviations and be independent. (44) In this analysis the treatments will be used to identify if a difference is observed between each patient group that will require additional staffing support for St. Vincent’s Hospital.
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ANOVA table

 

Source

SS

   df

MS

F

   p-value

Treatment

4,076,432.10 

1

4,076,432.102 

3.69

.0558

Error

317,218,336.97 

287

1,105,290.373 

Total

321,294,769.07 

288

Post hoc

 analysis
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Comparison of Groups


Independent sample t test: Nature of insurance


The Independent Samples t-test compares the mean scores of two groups on a given variable (Archibalt 2000). Independent sample t-test is used to check if there is significant difference in the total expense among the patients of managed care and patients with insurance. H0: There is no significant difference in the mean of the total expense among the patients of managed care and patients with insurance.

H1: There is significant difference in the mean of the total expense among the patients of managed care and patients with insurance.

Test statistic: Independent sample test.

Significance level a = 0.05

Decision rule: Reject the null hypothesis if the P value is less than the significance level.

Details

	t-Test: Two-Sample Assuming Equal Variances

	 
	Insurance
	Managed Care

	Mean
	2714.2813
	2966.4404

	Variance
	449350.5
	1429844

	Observations
	96
	193

	Pooled Variance
	1105290.4
	

	Hypothesized Mean Difference
	0
	

	Df
	287
	

	t Stat
	-1.9204452
	

	P(T<=t) one-tail
	0.0278962
	

	t Critical one-tail
	1.6501802
	

	P(T<=t) two-tail
	0.0557925
	

	t Critical two-tail
	1.9682641
	 


Conclusion: Fails to reject the null hypothesis. The sample does not provide enough evidence to support the claim that there is significant difference in the mean of the total expense among the patients of managed care and patients with insurance.

Regression Analysis

The goal of regression analysis is to determine the values of parameters for a function that cause the function to best fit a set of data observations (Sherrod 2008). Team B will use regression analysis to compute the total expense. The independent variables considered are patient’s stay in the hospital, Physicians number (Dummy coded) and insurance type. The physician 14 is taken as the reference category and the dummy variable for this not included in the regression. 

Details

	 
	Coefficients
	Standard Error
	t Stat
	P-value

	Intercept
	1268.085773
	169.4106014
	7.4852799
	9.5404E-13

	Managed care /  Insurance 
	48.68492806
	79.20325979
	0.6146834
	0.539268414

	Days patient in hospital
	716.9615181
	58.18109322
	12.32293
	4.0875E-28

	Physician number_2
	163.3566147
	158.1592316
	1.0328617
	0.302569542

	Physician number_4
	-262.1573802
	178.1265116
	-1.4717482
	0.142224057

	Physician number_6
	-142.3028981
	170.516026
	-0.8345427
	0.404694403

	Physician number_7
	-156.4299744
	152.0900934
	-1.0285349
	0.304595538

	Physician number_10
	16.47049972
	144.6280142
	0.1138818
	0.909413984

	Physician number_11
	-38.557972
	164.9197457
	-0.2337984
	0.81531419

	Physician number_12
	31.20545963
	157.3557517
	0.1983115
	0.842946797

	Physician number_13
	245.0694376
	180.7436467
	1.3558952
	0.176236848



The significance of the regression coefficients are tested using the t-test. The t-test suggests that only length of stay in the hospital have significant regression coefficient. All other variables have only little effect on the dependent variable.


The adequacy of the regression model is determined using the R2 value .Here R2 = 0.4064. Thus 40.64% variability in the total expense can be explained by multiple regression models.

Executive Summary

Team B has preliminary results in analyzing data for the hospital. From the analysis of this data, Team B ascertain that there is a very small chance that there is no difference between the revenues from managed care patients and that of insured patients. The data Team B has is from populations having equal variances, and that the populations follow the normal distribution. They have equal standard deviations and are independent.

In carrying out the analysis, Team B defines the hypothesis that revenues from managed care patients equal that of insured patients and deduce that this test will assist in deciding if the hospital should move forward with a plan to increase staffing in order to maintain quality of service and therefore, increase revenues. 

Conclusion

As Team B works on the project in the coming weeks, Team B will conclude if the hospitals will have to increase their workforce to maintain and deliver the quality of healthcare per the patient’s insurance coverage. Since Team B hypothesis that revenues from managed care patients equal the insurance coverage that should the hospital increase their staffing efforts to maintain proper healthcare, but as Team B progress in the coming weeks Team B will see if this holds true. There some cases where hospitals do not have enough staff to care for the patients regardless of the coverage and there have been instances where patients did not receive full coverage because of the type of insurance or lack thereof. Team B hopes that people who require care will not be turned away because of their coverage or because they do not have any. In perusing our research and statistics Team B hope to find that everyone is taken cared of either at the level they need or receive treatment exceeding expectations.
