Data analysis project
This project is comprised of four separate parts.  The first three parts will analyze aggregated data obtained from http://www.healthdata.gov and https://data.medicare.gov/.    This data has been downloaded and when necessary incorporated into basic databases amenable to Microsoft Access 2010.  The last (fourth) part will focus on generating a model database for use in a specific healthcare setting.  
For the first two parts, insert your answers within this document, then upload the entire document to the appropriate dropbox by the deadline.  For the last two parts, turn in your hospital report as well as your Microsoft Access 2010 database along with supplemental information into the same dropbox by the deadline.  Please review the appropriate Lesson 4 Powerpoint presentation and the Practice Section below to ensure you have the necessary background to evaluate and utilize appropriate Database structure and Structured Query Language (SQL).
Practice Section 
Download and open Admissions Student Database.mdb in Microsoft Access (Please note that this database is graciously provided through the permission of D.H. D’Urso & Associates  and is also available here:  http://dhdurso.org/articles/ms-access-database-ad.html).  Feel free to click on the three table tabs located in the left margin, labeled as Admissions, Diagnostics, and Patients.  When viewing the data tables you should see:
Admissions
	Admissions

	Admission No.
	Patient No.
	Diagnostic Code
	Admission Date
	Discharge Date
	Co Pay

	1
	12
	A1
	1/1/2001
	1/31/2001
	$20.00

	2
	12
	A2
	11/9/2002
	11/9/2002
	$15.00

	3
	12
	B3
	3/18/2003
	3/20/2003
	$20.00

	4
	13
	A1
	10/2/2000
	10/3/2000
	$20.00

	5
	13
	A2
	10/3/2001
	10/4/2001
	$23.00

	6
	14
	A1
	10/10/2001
	10/10/2001
	$11.00

	7
	14
	A2
	2/1/2001
	2/28/2001
	$42.00

	8
	14
	B3
	1/1/2002
	2/28/2002
	$30.00



Diagnostics
	Diagnostics

	Diag. Code
	Description
	Std Cost

	A1
	Fever
	30.00

	A2
	Flu
	70.00

	B3
	Cough
	50.00

	D2
	Broken Bone
	100.00

	D3
	Chest Pains
	150.00

	Q1
	Cut
	50.00



Patients
	Patients

	Patient No.
	First Name
	Last Name
	Birth Date
	Address
	City
	State
	Zip

	12
	Alicia
	Parks
	1/2/1983
	
	Corona
	CA
	91112

	13
	Mary
	Chavez
	2/3/1985
	818 Rivera Court
	Santa Ana
	CA
	92233

	14
	Carl
	Thomas
	3/4/1995
	12 Caballero Rd.
	Tempe
	AZ
	81122



Clicking on the “Create” tab, followed by the “Query Design” icon will produce a “Show Table” form.  Select each table and “Add” each one individually.  In the viewer, you will observe a one-to-many relationship between Patients and Admissions tables, as well as a one-to-many relationship between Diagnostics and Admissions.  To address the following questions, execute the SQL statements following the question.
1. List patient numbers along with patient address information:

SELECT Patients.PatNo, Patients.Address, Patients.City, Patients.State, Patients.Zip
FROM Patients 
Results: 
	Query2

	Patient No.
	Address
	City
	State
	Zip

	12
	
	Corona
	CA
	91112

	13
	818 Rivera Court
	Santa Ana
	CA
	92233

	14
	12 Caballero Rd.
	Tempe
	AZ
	81122




2. What diagnosis is most often used?
  		SELECT Diag_Code, COUNT(*)
FROM Admissions
GROUP BY Diag_code
ORDER BY Diag_code
Results:
	Query1

	Diagnostic Code
	Expr1001

	A1
	3

	A2
	3

	B3
	2



3. What is the average stay for a patient?**
**This one is a little tricky and it is important to note that there can be more than one solution, which is often the case in SQL or computer programming in general.  Since we are using Microsoft Access, we can take advantage of a built-in function called “DateDiff” that allows one to calculate the time difference between two dates and return the results in various time units (http://www.techonthenet.com/access/functions/date/datediff.php).  Here, in the first step I use this function simply to calculate out the patient stays and then order these lengths of stay in descending order:  
SELECT DateDiff("d",[Admit_date],[Dischg_date]) AS total
FROM Admissions
ORDER BY DateDiff("d",[Admit_date],[Dischg_date]) DESC;
Results:
	Query1

	Total

	58

	30

	27

	2

	1

	1

	0

	0



To use this code to determine the average length of stay, I use the above code in a subquery, which is accomplished as shown below (although not required, it is common to enclose subqueries in parentheses; http://www.upsizing.co.uk/Art3_NestedQueries.aspx) .
SELECT AVG(total)
FROM
(SELECT DateDiff("d",[Admit_date],[Dischg_date]) AS total
FROM Admissions)
Results:
	Query1

	Expr1000

	14.875





4. What is the average co-pay at the hospital? (With the values present, this is a much easier calculation)

SELECT AVG(Copay)
FROM Admissions;


	Query1

	Expr1000

	$22.63



5. Determine each patient’s total bill (total std. cost)

SELECT Admissions.PatNo, COUNT(*) AS services, SUM(Diagnostics.Cost) AS bill 
FROM [Diagnostics] INNER JOIN Admissions ON Diagnostics.DiagNo = Admissions.Diag_Code
GROUP BY Admissions.PatNo
ORDER BY Admissions.PatNo


	Query1

	Patient No.
	services
	bill

	12
	3
	$150.00

	13
	2
	$100.00

	14
	3
	$150.00




Part 1 (15 points)
Download HHA_database.accb, open in Microsoft Access 2010.  This file is a database derived from an Excel spreadsheet available at  http://www.healthdata.gov.  The database contains responses to the CMS survey of U.S. Home Health Agencies (both nationally and abroad) regarding their services.  All U.S. HHAs are listed in the HHA_Providers and HHA_Services tables, while agencies represented in the HHA_surveys table are the only ones to offer complete response to the following questions:
	HHA_Survey_Questions

	ID
	Field1

	1
	How often the home health team began their patients care in a timely manner

	2
	How often the home health team taught patients (or their family caregivers) about their drugs

	3
	How often the home health team checked patients risk of falling

	4
	How often the home health team checked patients for depression

	5
	How often the home health team determined whether patients received a flu shot for the current flu season

	6
	How often the home health team determined whether their patients received a pneumococcal vaccine (pneumonia shot)

	7
	How often the home health team checked patients for pain

	8
	How often the home health team treated their patients pain

	9
	How often the home health team took doctor-ordered action to prevent pressure sores (bed sores)

	10
	How often the home health team included treatments to prevent pressure sores (bed sores) in the plan of care

	11
	How often the home health team checked patients for the risk of developing pressure sores (bed sores)

	12
	How often patients got better at walking or moving around

	13
	How often patients got better at getting in and out of bed

	14
	How often patients got better at bathing

	15
	How often patients had less pain when moving around

	16
	How often patients breathing improved

	17
	How often patients got better at taking their drugs correctly by mouth

	18
	How often patients receiving home health care needed urgent, unplanned care in the ER without being admitted

	19
	How often home health patients had to be admitted to the hospital


Please note that questions 1-17 are interpreted as “positive” indicators, while questions 18 and 19 could be construed as negative “indicators”.  Using only SQL statement(s), respond to the following questions, copy and paste the appropriate SQL code into this document to replace <SQL code>, and “copy/paste” the appropriate portions of your Query results (either entire results or subsection) from Access to replace <Results> (Note that several of these questions for this part could be addressed in Microsoft Excel readily; however this is an exercise to hone your SQL skills and begin to ask questions that can aid in healthcare operations.  You do not need to write an individual complex SQL statement that addresses the question in a single attempt; rather, you may use sequential SQL statements, where appropriate to produce the necessary values, and then do the math yourself.):
1. Which zip code(s) have more than 100 HHAs? 
<SQL code>
<Results>
2. Among the positive indicators, which question do HHAs reflect the best performance?  the worst?
<SQL code>
<Results>
3. How many HHAs are there per state?
<SQL code>
<Results>
4. What state has the highest number of ‘State/County’ HHAs?
<SQL code>
<Results>
5.  What is the average length of certification among HHAs in each state?(Hint: do not ignore # signs in DateDiff function and use 1/1/2013 as endpoint for certification)
<SQL code>
<Results>

Part 2 (20 points)
Download and open Part_B_National_Summary.accB in Microsoft Access 2010.  This is a database generated from spreadsheets for 2009 and 2010 downloaded from http://www.healthdata.gov.  The Medicare Part B national datasets are summarized by meaningful Healthcare Common Procedure Coding/Current Procedural Terminology (HCPC/CPT) code ranges. Each data set displays the allowed services, allowed charges, and payment amounts by HCPCS/CPT codes and prominent modifiers. In addition, there is a README file (PartBNationalSummaryReadmeFile2010.pdf) available in this unit that provides additional information about the datasets.   Using SQL statements, answer the following questions:
1. Which Description has the most HCPCS codes?
<SQL code>
<Results>
2. What was the difference between Payment and Allowed Charges for HCPCS codes associated with ‘INTEGUMENTARY’ in 2009?
<SQL code>
<Results>
3. Name the HCPCS codes with the five (5) highest number of allowable services in 2009.
<SQL code>
<Results>
4. Determine and report total payments associated ‘cardiovascular’ procedures in 2010.
<SQL code>
<Results>
5. What are the top five (5) HCPCS as determined by Total Payment in 2010?  Report the procedure corresponding to each HCPCS code to a level greater than available in the database.  That is, look up the HCPCS codes to reveal precisely what they are coding for.  
Taken from the CMS site:  "Each year, in the United States, health care insurers process over 5 billion claims for payment. For Medicare and other health insurance programs to ensure that these claims are processed in an orderly and consistent manner, standardized coding systems are essential. The HCPCS Level II Code Set is one of the standard code sets used for this purpose. The HCPCS is divided into two principal subsystems, referred to as level I and level II of the HCPCS. Level I of the HCPCS is comprised of CPT (Current Procedural Terminology), a numeric coding system maintained by the American Medical Association (AMA). The CPT is a uniform coding system consisting of descriptive terms and identifying codes that are used primarily to identify medical services and procedures furnished by physicians and other health care professionals."
So...the idea is for you to find out that CPT code 66984 is for cataract surgery....the HCPCS codes in this database are Level 1, CPT codes.
There are various resources available on the web, such as (but not limited to) http://www.cms.gov/apps/physician-fee-schedule/search/search-criteria.aspx OR just Google CPT or HCPCS + your five digit code and you will get the information.  DO NOT pay anything for this information.
<SQL code>
<Results>

Part 3 (45 points)
Parts 1 & 2 are intended to sharpen your SQL skills, while part 3 is intended for you to apply those skills by coming up with your own questions that help you address the issue of where and what type of hospital care might present opportunity (ies) for expansion in WI...also, what would be areas that are not good ideas for expansion.  It's purposely open-ended so that you can both generate the questions, perform the data retrieval, and interpret the results:  You have been hired as a consultant to investigate expansion of a new hospital provider into the Wisconsin market.  A good starting point is to review data available from hospital comparison at https://data.medicare.gov/.  The relevant relational database and a README from this web-site are available in Lesson 4.  Download Hospital.mdb and Hospital.pdf from Lesson 4.  Interrogate the data available within this database, including HCAHPS results, AHRQ results, etc. and write a 3-5 page report (Font: Times New Roman; 12 font; double-spaced; figures and tables do NOT count towards page requirement) of hospitals in Wisconsin based upon these analyses.  Your grade for this exercise will be determined both by the nature of the questions you utilize to assess current measures of hospitals in Wisconsin, as well as the data you retrieve and summarize.  Submit your report to the Data Analysis Project DropBox on the course web-site.
Part 4 (20 points)  
[bookmark: _GoBack]Lastly, you have subsequently been hired as a consultant for a hospice start-up (Review Chapter 13 of the Peden textbook for hospice care data requirements).  Construct an E-R Diagram for your database model company based upon your understanding of data requirements for hospice care.  Assistance with developing an E-R diagram is available via a link on the D2L web-site (and here; https://www.youtube.com/watch?v=-fQ-bRllhXc).  Also, Pratt and Last, Chapter 1 Figures 1-7, 1-20, and 1-27 offer E-R diagrams for databases used throughout their textbook and are reflective of the expectations for this part of the project.  Please note that you do NOT need Microsoft Access or any other software to complete this exercise; rather, you simply need to submit a diagram.  Your grade for this exercise will be determined by the recognition of the data requirements for patients and providers in hospice, and by the database structural model.  Upon completion, submit your work to the Data Handling Dropbox on the course web-site  
