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Downloading Excel Analysis ToolPak

The Analysis ToolPak is a Microsoft Office Excel add-in program that is available when
you install Microsoft Office or Excel.

To use the Analysis ToolPak in Excel, however, you need to load it first.

For Excel 2013, 2016 on PC:

1. Click the File tab, and then click Options.
2. Click Add-Ins, and then in the Manage box, select Excel Add-ins.
3. Click Go.
4. In the Add-Ins available box, select the Analysis ToolPak check box, and then
click OK.
e [f Analysis ToolPak is not listed in the Add-Ins available box, click Browse to
locate it.

e If you get prompted that the Analysis ToolPak is not currently installed on
your computer, click Yes to install it.
5. After you load the Analysis ToolPak, the Data Analysis command is available in
the Analysis group on the Data tab.

For Excel 2007, 2010 on PC:

=]
Click the Microsoft Office Button ““ , and then click Excel Options.

Click Add-Ins, and then in the Manage box, select Excel Add-ins.

Click Go.

In the Add-Ins available box, select the Analysis ToolPak check box, and then
click OK.

e Tip If Analysis ToolPak is not listed in the Add-Ins available box,
click Browse to locate it.

il N

e |If you get prompted that the Analysis ToolPak is not currently installed on
your computer, click Yes to install it.

5. After you load the Analysis ToolPak, the Data Analysis command is available in
the Analysis group on the Data tab.

For Excel 2016 on Mac:

1. Click the Tools menu, and then click Add-Ins.
2. In the Add-Ins available box, select the Analysis ToolPak check box, and then
click OK.
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e [f Analysis ToolPak is not listed in the Add-Ins available box, click Browse to
locate it.

e If you get prompted that the Analysis ToolPak is not currently installed on
your computer, click Yes to install it.

3. Quit and restart Excel.

Now the Data Analysis command is available on the Data tab.
For Excel 2011 or earlier on Mac:

Analysis Toolpak is not available. You must install a third-party Data Analysis tool such
as StatPlus:mac LE free download (Links to an external site.) to perform descriptive
statistics and Chi Square tests. StatPlus:mac (Links to an external site.) runs alongside
Excel and offers extra menu options, which run statistical tests on data in an open Excel
sheet. If you cannot download StatPlus, cannot access Excel 2016, or cannot access a
PC with a previous version of Excel, you can still download and follow instructions below
to create a pivot table (Activity Part 2) on Excel 2011 for Macs without downloading
additional plugins or software.
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Activity 1: Descriptive Statistics

Descriptive statistics are an essential step in understanding your data.

In this exercise, we will look at basic statistics to answer the question, “In 2012, did
males or females have a higher death rate due to motor vehicle crashes?”

1. Open the file
comp24_unit2_dataset_motor_vehicle_occupant_death_rate_by age_and
_gender.xlIsx. This dataset is derived from the Centers for Disease Control and
Prevention at the address given in your handout (https://data.cdc.gov/Motor-
Vehicle/Motor-Vehicle-Occupant-Death-Rate-by-Age-and-Gende/rqg5-mkef)
and gives the rate of deaths by age/gender (per 100,000 population)
for motor vehicle occupants killed in crashes in 2012.

2. Take a few moments to look at the data. You'll see the state names along the
left side, then age ranges in the column headings across the top, as well as
columns for males and females

3. Notice that not all states have complete data. For example, Alaska only has
data listed under “all ages” and nothing for females

Run Descriptive Statistics for the Males

1. On the Data tab, click Data Analysis

Home Insert Page Layout Formulas Review  View
# | Connections A —— ~ . i #| Group v
o iRl 74 AZ T Clear - | Remove Duplicates |+  Consolidate P r—
e Properties Ungroup ~
Get External Refresh . =4 Sort Filter "W Advanced Text to g Data Validation - 7 What-If Analysis ~ = Data
Data All Edit Links ' a Columns : - Subtotal Analysis

2. The Data Analysis tools dialog box will display. Click Descriptive Statistics
and then click OK.

Data Analysis
Analysis Tools o
| OK ]

Anova: Single Factor Cancel

Anova: Two-Factor With Replication
Anova: Two-Factor Without Replication
Correlation

Covariance

Descriptive Statistics

Exponential Smoothing

E_Tact Tum Camnla far Varianene

3. The Descriptive Statistics dialog box will display.
¢ Input Range: click the drop-down at the right of the Input Range box. This
will collapse the Descriptive Statistics dialog box so that you can see your
data. Click the heading for the Males column and drag down until all the
entries for Males, through the state of Wyoming, are highlighted. Your
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screen should now look like this, and you should now see the entry
$G$1:$G$51 in the Input Range box.

A B C D E F G H
1 |State Age0-20 Age 21-384  Age 35-54  Age 554 All Ages Male Fernale
2 | Alabama 86 208 126 155 13.7 176 10
3 [Alaska 5.4 55
4 | Arizana 5 n 7.3 6.9 7.4 10.2 4.7
5 | Arkansas B 203 13.8 18.2 13.B 173 10.4
B | California 24 (2] 4 4.3 4.2 5.6 a7
7 | Colorado i3 BA 4.8 7.3 5.8 74 a1
B |Connecticut 75 4 5.2 4.1 54 29
9 | Delaware 13 6.9 10 4.1
10 | Florida is5 10 6.7 7.2 6.4 a4 4.4
11 | Georgla 8 121 B2 121 8.5 11.7 55
12 | Hawall 4 5.7
13 | idaha 4.5 12 88 10.9 a6 104 6.9
14 | illinols 25 88 3.6 5.6 a.7 6.3 3.2
15 | indlana 5 12 1.2 9.9 81 i0.9 5.3
16 | iowa 4.4 11.7 9.6 10.3 8.7 113 [
17 | Kansas 15 13.9 10,7 131 11 15.1 6.7
1E | Kentucky 6.7 16.7 13.4 13.7 129 15.7 101
19 | Louislana [} 156 10.3 10.5 10.4 13.9 71
20 | Maine 6.6 18 13 9.1 9.4 13.2 58
21 | Maryland 33 9.3 4.2 6.1 5.3 71 EN)
22 | Massachusetts ia 4.7 2.2 38 29 4.1 17
23 | Michigan 38 10.9 4.9 15 6.2 8.3 4.2
24 | Minnesota 19 8 4.3 6.5 5.1 6.2 4
25 | Misslssippl 86 246 16.7 17.6 16 223 10
26 | Missouri 55 15.3 116 10.4 10.2 14.2 6.3
27 | Montana 10.6 96 i7 125 16.4 218 109
28 | Nebraska 1.7 13.6 81 9.1 9.2 128 5.7
25 | Nevada 35 6.2 4.6 8.4 5.4 6.5 4.3
30 | New Hampshire 5.8 5 73 28
31 | New Jersey 21 6.2 28 4.7 36 5 2.4
32 | New Mexico [ 14.3 13.7 11 111 15.1 6.9
33 | New York 1.7 4.1 28 4.4 31 4.2 2
34 | North Caralina 51 125 87 9.9 8.6 11.5 58
35 | North Dakota i1 5.2 7 18.6 0.2 253 105
36 | Ohio 36 5.6 16 ] 6.9 9.1 4.7
37 | Oklahoma [ 2.7 15.7 15.9 143 19.2 9.6
38 | Oregon 15 189 4.3 73 5.1 5.8 4.2
39 | Pennsylvania 4.5 111 6.4 73 6.8 9.2 4.4
40 | Rhode Island 4.5 6.3
41 | South Carolina 6.8 15.3 127 118 12 17 7.2
42 | South Dakota 5.5 17.9 121 10.1 12 15.4 8.5
43 | Tennessee 6.1 16.4 123 15 1.7 16.8 5.9
44 | Texas 5.2 14.5 83 9.5 9.1 12.2 ]
45 | Litah 25 6.7 6.8 6.4 5.5 5.9 5
46 | Vermont 15.2 8.4 10.2 6.5
47 | Virginia 33 83 6.7 9.3 6.8 9.3 43
48 | Washington 11 5.3 4.2 4.3 3.5 5.2 2.5
45 | West Virginia 59 116 13.7 13.7 131 19.1 7.2
50 | Wisconsin 4.8 10.9 T4 ] 74 9.6 5.1
51 | Wyoming 9.5 14.9 0.7 175 219 129

Click the drop-down arrow at the right again to redisplay the entire
Descriptive Statistics dialog box.

Now set these remaining options for the Descriptive Statistics:

e Grouped By: Click “columns”

e Labels in first row: This means that row 1 has titles, such as “male” or
“female”. Click this option.

e Output range: Where do you want the statistics to be placed? You can
click the icon at the right of the Output Range field and then click an empty
cell on your worksheet. In this example, | clicked the first cell in column K.

e Summary statistics: We want summary statistics, so click this option.
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4. When your screen is similar to the one below, click OK.

, Start End
Descriptive Statistics |_| |_| ¥ 2
VAY;
=
Input Range: 5G51:5G551 2.7
.
Grouped By: @ Columns
© Bow
Labels in first row
Cutput options
@ Qutput Range: 5K51
1 Mew Worksheet Ply:
() Mew Workbook
Summary statistics
[] confidence Level for Mean: 95 L
[] Kth Largest: 1
[ Kth Smallest: 1

5. Your worksheet will redisplay, and will now have descriptive statistics for the
males to the right of your original data. Notice that it is placed starting under

column K.

A B C v} E F G H | 1 K
1 State Age0-20 Age21-39  Age35-54  Age 55+ All Ages Male Female Male
2 Alabama BB 0.8 126 155 13.7 17.6 10
3 | Alaska 54 55 Mean 11.394
4 | Arlzona 5 12 73 6.9 74 0.2 4.7 Standard Errar 0.B016173
5  Arkansas B 0.3 13.8 16.2 138 173 104 Median 10.2
& | California 14 (] 4 4.5 4.2 5.6 3 Mode 10.2
7 | Colorado i3 BA 4.8 73 58 74 4.1 Standard Deviation  5.66B2938
E  Connecticut 7.5 a4 5.2 4.1 5.4 28 Sample Varlance 32.129555
9  Delaware i3 [} 10 4.1 Kurtosis 0.675772
10 I Florida 35 10 6.7 7.2 6.4 a4 4.4 Skewness 09459514
i1 | Georgia 3.4 121 B2 121 85 117 55 Range 5.2
12 |Hawail 4 5.7 Minimum 4.1
13 | Idaho 4.5 12 &8 10.9 86 10.4 6.9 Maximum 29.3
14 | Minois 15 8.8 3.6 5.6 4.7 6.3 3.2 Sum 564.7
15 | Indiana 5 12 T2 9.9 81 10,5 5.3 Count 50
16 | lowa 4.4 117 5.5 103 87 113 []
17 Kansas 7.5 13.9 10.7 13.1 11 15.1 6.7
gt - B ot WL ik g G BT - G e | b s

1 E*

Interpreting the Data for the Males
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6.

7.

Muaie

Mean 11.354

Standard Error 0.B016178
Median 1002
Mode 10.2

Standard Deviation 5.6682938
Sample Varlance 32.129555

Kurtosis OLET5TT2
Skewness 0.9459514
Range 252
Minimum 4.1
Maximum 29.3
Sum 569.7
Count 50

First, look at the entry for Count at the bottom of the report. Go back to the
original spreadsheet and scroll through the list. Do the counts match?

Now look at the Minimum and Maximum values. These are the lowest and
highest numbers in the Male column. Again, go back to the original
spreadsheet and scroll through the list. Are these numbers correct?

Range is the spread or distance between the Minimum and Maximum values.
This should equal 29.3 — 4.1.

The next item we want to look at is the Mean. This is the average rate for all the
Males.

10.The Median is the middle point in the list of numbers, and the Mode is the most

frequently occurring number.

11.Now repeat this exercise for the Females, using $N$1 for the Output Range so

that you can have the results next to your results for the males

Answer the following questions

1.

2.

3.

What was the average death rate (number of deaths per 100,000) for males in
20127

What was the average death rate (hnumber of deaths per 100,000) for females
in 20127

How would you compare the rate for males against the rate for females?

Other things you can do

Run descriptive statistics on the four Age columns (Age 0-20, Age 21-34, Age 35-54,
Age 55+). Which has the highest death rate? Does that make sense to you?
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Activity 2: Using Filters and Creating a Pivot Table Report
Setup

Open the file comp24_unit2_dataset_healthcare associated infections_state.xIsx.

[This dataset is from http.//www.healthdata.qov/dataset/healthcare-associated-
infections-state]

Take a moment to scroll through the file. This is a very large dataset, with over 1300
rows. We want to know about certain types of infections that are occurring in Louisiana,
Oklahoma, New Mexico, and Texas. For example, some of the questions we are asking
are: which state has the highest number of surgical site infections from colon surgery?
Which state has the lowest number of methicillin-resistant Staphylococcus aureus
bloodstream infections? With such a large file, it is impossible to review the data file and
answer these questions without some work.

Creating a Pivot Table

1. On the Insert tab, in the Tables group, click PivotTable.

H ©- = Healt

HOME INSERT PAGE LAYOUT FORMULAS

i) 2?2 B = |12 1 |
PivotTable flecommended Table Ilustrations| Add- | Recommended '

PivotTables - ins~ Charts
Tables

2. The Create PivotTable dialogue box will display. Make sure that Select a table
or range is selected, and verify the range of cells in the Table/Range box. (If
you can’t see the entire entry in the field, drag the corner to enlarge the
window.) The Pivot Table will be placed on a new worksheet in your file.
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r kl
Create PivotTable M

Choose the data that you want to analyze

@ Select a table or range
Table/Range: 'Healthcare Associated Infection'|SAS1:5GS:

) Use an external data source

Connection name:
Choose where you want the PivotTable report to be placed
@ New Worksheet
" Existing Worksheet
Location: 55
Choose whether you want to analyze multiple tables

E Add this data to the Data Model

Click OK. Excel will create and display a new worksheet called Sheet1, and will
add an empty PivotTable report to this worksheet.

> Sheetl = Healthcare AssociatedI ... (#)
- |

3. Excel will also display the PivotTable Field List so that you can add fields,
create a layout, and customize the PivotTable report.
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PivotTable Fields TR
Choose fields to add to report: >

State

Measure Mame
Measure ID

Score

Footnote

Measure Start Date

Measure End Date

MORE TABLES...
Drag fields between areas below:

FILTERS COLUMMS

ROWS Z VALUES

Defer Layout Update

4. Click State. Excel will place this under ROWS. Notice that the states appear
along the left side of the screen. However, we want the states to be column
headings, so drag State to the COLUMNS area.

5. Click Measure Name. Excel will place this under ROWS.

6. Click Score. Excel will place this under ROWS. However, this is the actual
value we are interested in, so drag Score to the VALUES area. Notice that
Excel changes this to Count of Score, but we want totals for each state. To do
this, click Count of Score under VALUES area, choose Value Field Settings,
and change the setting from Count of Score to Sum of Score, and then click
OK.

Health IT Workforce Curriculum Health Care and Data Analytics 10
Version 4.0/Spring 2016 Working with Data



Y Move to Report Filter
= Moveto Row Labels

Il Moveto Column Labels i

X Remove Field

[i@ Value Field Settings...

Source Name: Score

Custom Mame: Sum of Score

: Summarize Values By : | Show Values As

11

Summarize value field by
Choose the type of calculation that you want to use to summarize
data from the selected field
-
Count
Average E
Max
Min
Product -
[ Humber Format oK Cancel ]
A
7. If extra fields appear in the Pivot Table fields, they may affect the final display.
To remove a field from a section, click the drop-down arrow next to the field’s
name, and select Remove Field.
Health IT Workforce Curriculum Health Care and Data Analytics
Version 4.0/Spring 2016 Working with Data



8. Your final Pivot Table should be similar to this one:

PivotTable Fields v X

Choose fields to add to report: < -

| State

| Measure Name
Measure ID

| Score
Footnote
Measure Start Date
Measure End Date

MORE TABLES...

Drag fields between areas below:

Y FILTERS Il COLUMNS
State -
= ROWS 2 VALUES
Measure Ma... * Sum of Score -
Defer Layout Update

9. Now we have a full Pivot table. To see more of it, close the Pivot Table Field
List by clicking the X in the top right corner of the panel.
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PivotTable Fields = X

Choose fields to add to report: *

v State

| Measure Name

10.But notice that we have data for every state and we are only interested in four

states. We also have lots of entries for confidence limits that we’re not
interested in.

A B ElplEl FlealHlrlvy ikl imiNiolrlajanlslTivwly|wv]gly]|Zz
1
2
3
4 K ME
& | C. Lowet Confidence Limt 0 0BT OB OGN 0522 097 O08H 0S8 07 O 0458 0
6 | C.ff Upger Confasince Limit 0 0777 1004 03 0578 0%57 0597 10N O7B4 W03 123 0641 08
7|c (CAUTIin ICUs 0 041 063 QA 0475 OS2 0485 0533 0541 0J06 061 0556 0EH
B | Cathater-Associssed Uinary Tract biections (CAUTIn ICUs only 0 072 0386 09 0802 1082 101 0553 08I 149 13T2 LT W0°7
3 | CAUTI Lowsr Confidence Lime 026 02 0828 0681 0834 05X 0872 0855 OFEI 183 1254 1064 1007
| CAUTI Upper Confidence Limi 188 0871 UGS LR 0974 L UM4 1085 0828 135 1488 LT07 LS
| CAUTE Lowsr Confidence Limit 0 0233 O5H 024 0403 052 0I5 0433 0449 0603 056 03M 055
12 | CAUTE Upper Cemiidence Lima 245 0652 0493 0655 0548 O 0652 065 0647 04 076 0472 OTH
13 | Contral ne- CLABSI) in ICUs orly 0 0194 0451 O30 0448 OS2 OM3 05K 0653 0432 043 0705 0387
M T i i [CLAESI)in ICUs 0 0206 058 0246 0453 08¢ 03 0520 OT¥) 0476 0571 055 050
15 | CLABS! Lower Confidence Lim 03 02 0353 OWZ 0357 04T 051 0488 0575 0375 042 DA% 03M
16 | CLABSI Uppar Confidancs Limit 184 0337 087 043k 0455 OB 0553 089 0739 0497 0563 0591 0aM
1T | CLABSE Lower Confidence Limit 0 003 043 QN0 0334 0506 0255 0502 0666 0385 046 OME 042
1| CLABSE Uppet Confidence Limi 0408 0779 0487 05N OTE 0553 0763 095 057 07N OWS 059
1| Clogurideam difiede (C.4H,) Labos atary kberiifed Evencs (Intetinal indections) 0658 031 0701 055 0955 0474 0964 Q7M1 09N L7 0T 089
2 0732 0663 0314 O O7ER OS2 12594 107 0589 12 0M9 0364

2 | $5k Colon Uppsr Confidence Limt

Heccococcace
s
E
&
2
. :
g
§
§
&
Ly
g
&
§

27 | Surgical 1399 1013 108 Q875 07 096 1026 1065 L7415 134 1052
3 | Surgical Site Infection from colon sugery (35 Colon], # 1411045 1z83 087 10V 1503 NI O8M 126 1M 108 U}
2 Grand Total E5 183 194 K9 W0 192 WE 2 200 208 234 207

11.So now we need to filter this report.
a. In the column heading for Column A, Row Labels, click the drop-down
arrow at the right.
b. In the dialog box that appears, uncheck the Select All box, and then

check only the entries that do not contain “Confidence Limit”. (If you can’t

see the entire label, drag the bottom right corner to enlarge the window.)
You should have 8 types of infections checked.
c. Click OK.
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Sum of Score

Row Labels

Column Labels|id

C.diff Lower Confidence Limi gl Sort AtoZ

C.diff Upper Confidence Limi z|

Catheter-associated urinary
Catheter-Associated Urinany
CAUTI Lower Confidence Lin
CAUTI Upper Confidence Lin
CAUTI: Lower Confidence Lir
CAUTI: Upper Confidence Lir
Central line-associated bloot
Central line-associated bl

CLABSI Lower Confidence

CLABSI Upper Confidence Lif
CLABSI: Lower Confidence Li
CLABSI: Upper Confidence Li
Clostridium difficile (C.diff.) L
Methicillin-resistant Staphyl
MRSA Lower Confidence Lirr
MRSA Upper Confidence Lir
551: Abdominal Lower Confic
551: Abdominal Upper Confic
551: Colon Lower Confidence
551: Colon Upper Confidence
Surgical Site Infection from &
Surgical Site Infection from ¢

Grand Total

4 v | Sheet3

SortZto A

More Sort Options...

Label Filters 2
Walue Filters »
Search yel

[l [Select Al -
3 C.diff Lower Confidence Limit

3 C.diff Upper Confidence Limit

Catheter-associated urinary tract infections [CAUTT) in ICUs and select ward:
- Catheter-Associated Urinary Tract Infections (CAUTI) in ICUs only

CAUTI Lower Confidence Limit

CAUTI Upper Confidence Limit

3 CAUTE Lower Confidence Limit

CAUTE Upper Confidence Limit

Central line-associated blood stream infections (CLABST) in ICUs only =
3 Central line-associated bloodstream infections [CLAESI) in ICUs and select v 1
3 CLABSI Lower Confidence Limit

- |»| CLABSI Upper Confidence Limit

3 CLABSEL Lower Confidence Limit

CLABSE Upper Confidence Limit

v Clostridium difficile (C.diff)} Laboratory-identified Events [Intestinal infectio

3 Methicillin-resistant Staphylococcus Aureus [MRSA) Elood Laboratory-ident
MRS5A Lower Confidence Limit

|« MRSA Upper Confidence Limit | 8
3 55L Abdominal Lower Confidence Limit

S5E Abdominal Upper Confidence Limit

3 55L Colon Lower Confidence Limit -

1 | r

ok | [ cancel

12.Now we want to only display infections reported from Louisiana, Oklahoma,

New Mexico, and Texas.
a. In the column heading for Column B, Column Labels, click the drop-down
arrow at the right.

b. In the dialog box that appears, uncheck the Select All box, and then

check only the entries for LA, NM, OK, and TX.

c. Click OK.
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Sort Ato £
5

2l s
il

ort Z to A

More Sort Options...

Label Filters k

Value Filters k

Search 2

[ [Select Al
AK

AL

W AR

- AS

co
-Ea
~MDC

Ml e

)

13.Your PivotTable should now look like this.

A | B | €| D | E | F

1 1

2

3l Sum of Score

4 GTERES 0K TX Grand Total
5 |Catheter-associated urinary tract infections (CAUTI) in ICUs and select wards 0.541 0.589 0.492 0.532 2,154
6 |Catheter-Associated Urinary Tract Infections (CAUTI) in ICUs only 0.837 1.109 0.829 0.977 3.752
7 |Central line-associated blood stream infections (CLABSI) in ICUs only 0.653 0.684 0.429 0.449 2.215
8 |Central line-associated bloodstream infections (CLABSI) in ICUs and select wards 0.799 0.79 0.531 0.516 2.636
9 | Clostridium difficile (C.diff.) Laboratory-identified Events (Intestinal infections) 0.741 1.119 0.923 0.897 3.68
10 | Methicillin-resistant Staphylococcus Aureus (MRSA) Blood Laboratory-identified Events (Bloodstream infections) 1.107 0.446 1.023 0.865 3.441
11 surgical Site Infection from abdominal hysterectomy (S51: Hysterectomy) 1.065 1.338 0.344 0.712 3.459
12 |Surgical Site Infection from colon surgery (S51: Colon) 0.894 1.454 0.944 0.905 4.197
13|Grand Total 6.637 7.529 5.515 5.853 25.534
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Graphing the results

14.Now let’s create a visualization — a chart — of the results to graphically present
the data. Starting in the top corner of the data, click and drag until the entire
table is selected.

A B C 1] E F G

i

2

N | Sum of Score

4 MM 0K TH  Grand Totd
5 | Catheter-associated urinany tract infections [CAUTI) in ICUs and select wards 0541 053 043 053 2154
& | Catheter-Associated Urinary Tract Infections [SAUTI) in ICUs only 083y AN 083F 033 3752
7 | Central line-associated blood stream infections [CLAESI) in ICUs only 0BG 06% 043 045 2215
& | Central line-associated bloodstream infections [CLABS]) in ICUs and select wards 0743 073 053% 052 2EIR
A | Clostridiurm difficile [C.diff.) Laboratory-identified Events (Intestinal infections) 0741 112 082 03 36
10 | Methicillin-resistant Staphylococcus Aureus (MRSA) Blood Laboratory-identified Events [Bloodstream 107 045 102 057 244
1 | Surgical Site Infection from abdominal hysterectomy [S51: Hysterectomy) 1065 134 034 o7 3453
12 | Surgical Site Infection from eolon surgery ($51: Colon] 0834 145 054 09 4157

12 | Grand Total 6637 75 5.5 59 25534

(Here’s a tip: You can click the first cell, then hold down the Shift key and then
click the bottom right cell. Sometimes that is easier than clicking and dragging.)

15.Click Insert > PivotChart > PivotChart (Note: this may look different on
different versions of Excel)

HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW ACROBAT ANALYZE DESIGN

l__‘g l__,‘&%- il Store I,F? Il':'“}f’: I ]: B

Pict Onli R dd:ll:*:v.“vli PivetChart P Li Col
ictures  Online ecommende ivotCha ower ine Coly
& My Apps - -
Pictures @+ ™ Bkt E Charts - - = View
Tables TNustrations Add-ins I PivotChart
A B C 8] E

16.Choose Clustered Column and click OK. You should now see a column chart
similar to this one:
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To see the complete label for each set of columns, grab each side of the chart
and drag to enlarge the chart. You can also drag the chart vertically to adjust the
height of the columns. The chart should now look like this:

16
14
12
1
0.8
mLA
0.6
N
0.4 = 0K
02 I X
1]
Catheter-associated Catheter-Associated Central line- Central line- Clostridium difficile Methiillin-resistant Surgical Site Infection Surgical Site Infection
urinary tract Urinary Tract asociated blood assocated (C.diff.) Laboratory- Staphylococous from abdominal from colon surgery
infections [CAUTI) in  Infections [CAUTI) in  stream infections bloodstream identified Everits  Aureus[MRSA) Blood  hysterectomy (SSI: (SSI: Colon)
ICUs and select wards ICUs only [CLABSI) in ICUs only infections [CLABSI) in [Intestnal infections) Laboraory-identified  Hysterectomy)
ICUs and select wards Events [Bloodstream
infections)
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Discussion Questions:

1. Which state has the highest number of surgical site infections from colon
surgery?

2. Which state has the highest number of methicillin-resistant Staphylococcus
aureus bloodstream infections?

3. Which state has the highest number of surgical site infections from abdominal
hysterectomy?

4. For all the infections reported in the PivotTable, which state has the lowest
number of infections?

5. For all the infections reported in the PivotTable, which state has the highest
number of infections?

Other things you can do:

e You can use the PivotTable Field List to rearrange the fields later as needed by
right-clicking the fields in the layout section, and then selecting the area that you
want, or by dragging the fields between the areas in the layout section.

e Click the Options and Design tabs of the PivotTable Tools that become available
when you click anywhere in a PivotTable, and then explore the groups and
options that are provided on each tab.

e You can also access options and features that are available for specific
PivotTable elements by right-clicking those elements.

e For detailed information about how to work with PivotTable reports and
PivotChart reports, see Overview of PivotTable and PivotChart reports, Create or
delete a PivotTable or PivotChart report, and Pivot data in a PivotTable or
PivotChart report on Office.com.
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Activity 3: Column Charts and Histograms

In this tutorial you will learn the difference between a column chart and a histogram and

learn how to create them.

Column charts and histograms initially look very similar. However, they are quite
different.

e A column chart plots each value in a data set as a vertical column

e A histogram is a graph that shows the frequency of values in a data set — in other

words, how many times a particular value occurs -- and so histograms are very
useful for showing how the data are distributed.

1. Open the file
comp24 _unit2_dataset_prevalence_and_trends_data_tobacco_use.xlsx
[This dataset is derived from https://data.cdc.gov/Smoking-Tobacco-
Use/BRFSS-Prevalence-and-Trends-Data-Tobacco-Use-Four-/8zak-ewtm]

2. Take a few moments to look at the data. You'll see the year and state names
along the left side, then four categories of smoking status in the column
headings across the top. Notice that the year goes from 2010 down to 1995,
and that there are over 800 rows in the file.

A B C ) E F
1  Year State Smoke everyday Smoke some days Former smoker Newver smoked
2 2010 Alabama 15.60% 6.30% 23.90% 54.20%
3 2010 Alaska 13.50% 6.80% 26.10% 53.60%
4 2010 Arizona 10.70% 4.40% 27.90% 57.10%
5 2010 Arkansas 17.30% 5.60% 24.10% 53%
6 2010 California 7.50% 4.60% 23.10% 64.80%
7 2010 Colorado 11.40% 4.60% 24.70% 59.30%
28 2010 Conmecticut 9.20% 45 29.20% 57.60%
9 2010 Delaware 12.80% 4.50% 26.80% 56%
10 2010 District of Columbia 10% 5.70% 23.40% 61%
11 2010 Florida 12% 5.20% 29.80% 53%
12 2010 Georgia 12.80% 4.80% 23.10% 59.30%
13 2010 Guam 19.70% 6.10% 16.60% 57.60%
14 2010 Hawaii 10.70% 3.80% 25.30% 60.20%
15 2010 Idaho 11.30% 4.40% 22.90% 61.50%
16 2010 Winois 11.50% 5.40% 23.60% 59.50%
17 2010 Indiana 16.30% 5% 25.10% 53.70%
18 2010 lowa 12.10% 4.10% 23.40% 60.40%
19 2010 Kansas 11.90% 5.10% 24.20% 58.80%
20 2010 Kentucky 19.30% 5.50% 26% 49.20%
21 2010 Louisiana 15.90% 6.20% 22% 56%
——— I by i e gt sl b g A A

Run Descriptive Statistics

3. Refer to the instructions for the tutorial on descriptive statistics. Run

Descriptive Statistics on the 2010 data. For this video, | have already created

the descriptive statistics. You will need to format the output for each Mean
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value so that they display as percentages. To do this, right click each Mean,
then choose Format Cells, then Percentages, and then click OK.

Bl Alignment
Category: Sample
General
Number
Currency
Accounting
Date
Time
Percentage
Fraction
Scientific
Text
Special
Custom

12.88%

Decimal places: 2 -

Format Cells

Font Border Fill Protection

cancel (T

4. Your descriptive statistics for 2010 should look like this:

Smoke everyday Smoke some days Former smoker Never smoked
Mean 12.88% Mean 4.85% Mean 24.70% Mean 57.5T%
Standard Error 0.004679149 Standard Error 0.001304915 Standard Error 0.005010538 Standard Error 0.00801738
Median 0.123 Median 0.0475 Median 0.247 Median 0.568
Mode 0.135 Mode 0.044 Mode 0.261 Mode 0.576
Standard Deviatior 0.034384581 Standard Deviation 0.009589131 Standard Deviation 0.036819787 Standard Deviation 0.05891549
Sample Variance  0.001182299 Sample Variance 9.19514E-05 Sample Variance 0.001355697 Sample Variance 0.00347103
Kurtosis 1.184362911 Kurtosis 0.76750603 Kurtosis 4.366819264 Kurtosis 8.20978174
Skewness 0.311161025 Skewness 0.065576286 Skewness -1.540589324 Skewness 2.40798844
Range 0.196 Range 0.049 Range 0.202 Range 0.349
Minimum 0,036 Minimum 0.022 Minimum 0.105 Minimum 0.488
Maximum 0.232 Maximum 0.071 Maximum 0.307 Maximum 0.837
Sum 6.953 Sum 2.621 Sum 13.34 Sum 31.089
Count 34 Count 54 Count 54 Count 54

5. Now run Descriptive Statistics on the 1995 data, formatting the Means as
above.

6. Compare the two sets of data. Can you draw any conclusions yet?
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Creating a Column Chart

In this step, you will graph the “smoke every day” data for all states for 2010. This is so

that you will be able to see the difference between a column chart and a histogram.

1. Click in the cell labeled Year (cell A1) and drag down and to the right until

Wyoming’s 2010 value of 14.90% is highlighted. Your screen should look like this:
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55
56
57

sk mhrl!imll:t some days Former smoker Never smaki

A B C

Year Stwie

2010 Alabama 15,600
2010 Alaskn 13.50%
3010 Arizons 1070
3010 Arkessas 17.30%
3010 Califormia TADN
3010 Colorado 11408
3010 Connescticut .Y
3010 Delrware 12.80%
3010 Désirict of Columbis 1%
2010 Florida 12%
3010 Georgis 12500
20010 Guam 15T
3010 Hewaii 10T
2010 1daho 1130
3010 Minois 1150
2010 Indians 1630
2010 Tows 1210%
2010 Kansas 1150
3010 Kentucky 19300
3010 Losisinna 15.50%
3010 Maime 13.50%
3010 Maryland 10,500
3010 Massackueies 1000
2010 Mickigan 13,500
3010 Minnesots 11308
2010 Mississippi 17000
2010 Missouri 1650
2010 Moriema 13,500
2010 Nebraska 12 500
2010 Nevada 16,500
2010 New Hampshire 11400
2010 New Jersey 1000
2010 New Mexico 11400
2010 New York 10,500
2010 Korth Carolina 14200
2010 North Dialcota 120
2010 Ohia 17.10%%
2010 Dkishoma 17.50%
2010 Dregon 11%
2010 Permsylvasia 1340
2010 Puerto Rico TS0
2010 Rhode Island 10,500
2010 South Carolina 14%
2010 South Dakota 11300
2010 Tennessee 15. 7%
2010 Texas 10500
2010 Urah AR
2010 Vermont 11.10%
2010 Virgin Islands 1alfe
010 Vergizda 14.50%
2010 Washingion 11%
010 West Virginia Pl
010 Wisconsin 13500
010 Wyoming 14.90%
R Alabama 16.50%
MR Alaika 14 Tk
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2. On the Insert menu, click the column chart icon and then choose Clustered
Column (Note: this may look different on different versions of Excel)

Page Layout Formulas Data Review View Chart Design Format

_/‘_. PO e --LQ,Y i Store E ./: =

PivotTable Recommeanded Table Pictures Shapes SmartArt Screenshot a My Add-ins Bing Paople Recommended
PivotTables Maps Graph Charts

din

Clustered Column

3. Excel should now create a column chart similar to this one. Note that to
improve the readability of the chart, you may need to grab the right or left side
and drag to enlarge the chart.

smoke everyday

4. If the Y axis values are not displaying as percentages, right-click one of the
numbers on the Y axis and choose Format Axis. Under Number, change the
category to Percentage. The Y axis will now show the percentages.

Delete
Reset to Match Style

Font... x#T
Change Chart Type >
Select Data...

Add Minor Gridlines
Format Major Gridlines...
Format Axis...
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5. Study the column chart. What can you tell from this chart? How difficult do you
think it would be to interpret this chart if it included all four smoking statuses for
all the years in the spreadsheet?
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Creating a Frequency Table and Histogram

A frequency table shows how many times a value occurs in a data set, and a histogram
is a graph of that data. Take a look again at the data for the “Smoke everyday” category.
What we want to do is to set up groupings or “bins” for the values to fall into, such as 0-
5, 6-10, 11-15, and so on. So how do we decide what those categories should be?

1. First, let’s look again at the descriptive statistics for the “Smoke everyday”
category. The Minimum value is .036 or 3.6%, and the Maximum is 0.232 or
23.2%.

Sk dverpday
MNican L2 HE%%
Simnderd Error DD TS 4t
Nizdhan [N e}
Mode 2133
Siandard Deviation 0034384551
Sample Vaniance D001 182359
Kurinais 1 U4 38250 1
Skrumiss 0311 161025
Ramge 0.156
Minimum 0036
Maxizmum 0.232
Sum £5.953
Caount 54

2. So, we could create our categories, or “bins”, as 0-5, 6-10, 11-15, 16-20, and
21-25. To do this, click in the first row under column H and enter the following
values: 0, 5, 10, 15, 20, 25. Your entries should look like this:

H
[4]
5.00%
10.00%
15.00%
20.00%
25.00%
3. Now you are ready to create the frequency table and the histogram. Choose
Data - Data Analysis and then choose Histogram. Click OK.
Data Analysis
Analysis Tools o
Covariance cancel
Descriptive Statistics
Exponential Smoothing
F-Test Two-Sample for Variances
Fourier Analysis
Moving Average
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4. The Histogram dialog box will display.

e For Input Range: enter the range of cells for 2010 Smoke Every Day (should
be $C$2:$C$55)

e For Bin Range: enter the cells where you put your categories (should be
$H$1:$H$6) (Remember that you can click the drop-down at the right side of
the field, then highlight the desired cells, and then click the drop-down again
to redisplay the entire dialog box.)

e For Labels: we don’t need to check this option because we didn’t add a
column label for the Bin column, and we didn’t use cell C1, which was the
label for the Smoke Every Day column.

e For Output Options: click New Worksheet Ply to have the results show up
on a new worksheet. (You may or may not see a value in Output range
depending on the version of Microsoft Excel).

e Check Chart Output to have Excel automatically graph the results as a
histogram. Your screen should look like this:

Histogram
Input -
L —
Input Range: $CH2:3CE55 " Cancel
Bin Range: $HS1:5HSE 2

¥ Labels

Output options

Output Range:
© New Worksheet Ply:
New Workbook

Pareto (sorted histogram)
Cumulative Percentage

Chart Qutput

o Click OK.

5. Excel will create a new worksheet called Sheet1 and will display this worksheet.
You should see the following output (recall that you can reformat the axes to
display as percentages)
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To see more levels in the Frequency axis, such as 25 and 35, drag the
histogram down to expand it.

A B C D E F G H | J
1 Bin Frequency
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3 0.05 1 | Histogram
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8 More 0 E
ol | 3204
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11 10 A
12 5
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14 0 005 01 015 02 025 More
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(%]

Bin

[y
(=3}

1

6. Now create a frequency table and histogram for the following sets of data (Tip:
you will need to run Descriptive Statistics and adjust your bins):
e Smokes Every Day data for 1995

e Never Smoked data for 2010
e Never Smoked data for 1995

7. Compare the four histograms. Comparing 1995 data to 2010 data, what
conclusions can you draw about smoking in the United States?
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Activity 4: Testing for Independence with Chi Square

1. A Chi square test for independence tests to see if there is a relationship
between two categorical (nominal) variables. Another way to state this is
whether the two variables are independent of each other. In this exercise, we
will answer the question, “From 1997-2014, is there a relationship between
income and heart disease for people 55-64 years old?”

2. Open the file comp24 _unit2_dataset_chonic_conditions.xlsx
This dataset gives data on persons reporting specific chronic diseases on the
National Health Interview Survey. [This dataset is derived from Health
Conditions - Chronic conditions at
http://205.207.175.93/hdi/ReportFolders/reportFolders.aspx].

3. Take a few moments to look at the data. You'll see the parameters that were
used to generate the report on line 4, and then on line 6, the different chronic
diseases, such as heart disease, stroke, and arthritis. Along the left side are
age categories, subdivided into income levels of Poor, Near poor, and non-poor.
There are also numerous comments, indicated by the red triangles, that display
messages when the cursor is hovered over them.

A B c o E G
1 | Chranic condibans, ages 18+ US, 1887-2014 (Sourca: NHIS)
2
3
4 | Race/Ethnicity A ¥ Location Tus Sex Al Urbanicity ™ Al Measure P
5
6 |Condition b Heart disgase ™ Coronary @ Hear attad Stroke ™ Cancer, al® Artiritis ™ Diabetes ™
7 | Age Income b
A |18+ years {age-adjusled) YAl ) 59 3 25 7.8 208 8.5
g Poar ™| Famibyincome balo: 47 45 6.6 245 127
10 Mear paor N thepoverty 7.3 3.8 37 7 225 11
11 Monpoor T thresnold. 5 1 25 19 8.4 18.9 7.2
12 | 18+ years {crude) Al 3.2 2.7 8.5 22.4 9.2
13 Poar h 4 39 5.7 21.7 11.2
14 Mear poor h 4.3 4.1 T8 24 1.6
15 MNanpoor ™ 27 21 9.3 221 8.1
16 18-44 years Al 0.4 0.5 19 71 25
17 Poor y 0.8 1 2 B2 <X
18 Near poor h 0.4 06 18 7.3 3
19 Mompoor by 0.4 0.4 2 6.7 2
20 18-24 years Al b a2 a7 2.2 0.9
21 Poar ™ his b 0.9 33 1
22 Near poor h hE hE ‘ 23 1
23| Manposr b g bk " 1.6 0.8
24 25-44 years Al 0.8 0.6 24 B9 31
25 Poar y 1.3 14 27 1.5 o4
26 Mear paor b 0.6 0.8 22 8.7 39
27 Mompoor by 0.4 0.4 24 ] 23
28 45-84 years Al 38 28 9.4 28.5 123
29 Poar h .3 T 84 39.4 206
30 Mear poor h 5.7 5 T8 334 17.6
) MNonpoor ™ 2.6 18 8.8 272 10
32 45-54 years Al 21 1.8 6.2 231 8.2
33 Poar ™ 5.2 4.7 5.8 34.8 16.6
34 Near poor h 32 31 5 249 14
35 Manpoor h 1.5 12 6B 208 [A |
36 55-84 years Al 52 4 129 38.6 157
a7 Poar b 9.9 9.7 1.6 44.8 255
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Set up a table of observed values

Since we want to look at the relationship between income level and heart disease for
people between 55-64 years old, we need to set up a table that has columns for Income
Level, Has Heart Disease, and No Heart Disease. This will be our Observed Values.

1. Copy the values for Income and Heart Disease for rows 37, 38, and 39 to a
blank area of your worksheet. This gives us the number per 100 patients who
reported that yes, they had heart disease:

35 Manpoor T4 2t
36 55-64 years Al 15.8 Ak
37 Poar T 238 1E
cld Mear poor™ 21.4 14.5
39 Manpoor 136 7t
40 |65+ years (age-ad Al a0 15,7
41 Poar ™ ny 235

Ay hlans onse G L L

2. Now we need to manually calculate how many patients per 100 who did not
have heart disease. In the blank column to the right, subtract each value from
100.

3. Add a title above each column; the first column should be Income, the second
“Heart Disease per 100”, and the third column “No Heart Disease”.

4. Above the Income column, add the title “Observed Values”.

5. Your work area should now look like this:

Observed Values
INGomE Heart Diseasa per 100 Ma Hear Dissasa

Poar 218 T2
Mear poor 21.4 TB.G
Man-poar 136 BiE.4

Set up a table of expected values

The Chi square test needs to have a range of expected values to compare the observed
values against. For the purposes of this exercise, we will use the data for All patients
between 55-64 years old on row 36, which has a value of 15.8.

) MONpoOr f e
36 55-64 years Al 15.8
a7 Poar " 238
38 Mear poor 214
3% Monpoor 136
40 |65+ years {age-at Al 30
A4 B ™ T
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. Copy the cell with the value All and the adjacent cell with the value 15.8. This
gives us the number per 100 patients, of all income levels, who reported that
yes, they had heart disease.

. Paste this section a few lines below your new Observed Values area of your
worksheet.

. Now we need to manually calculate how many patients per 100 who did not
have heart disease. In the blank column to the right, subtract 15.8 from 100.

. Since we have three rows of data in our Observed Values area, we have to
have three rows in our Expected Values area. Copy the three cells “All”, “15.8”,
and “84.2” to two additional rows.

10.Add the title “Expected Values”.
11.Your work area should now look similar to this:

Obsarved Values .
Income Heart Disease per 100 Mo Hearl isease

Poar 238 .2
Mear poor 214 a6
MNar-poor 1316 BG.4

Expected valuas

AJ 128 B4.2
All 158 84.2
All 158 B4.2

Run the Chi square test for independence

12.Click in an empty cell underneath your table of expected values.
13.0n the menu bar, choose Formulas = Insert Function. The Insert Function

dialog box will display. Type in CHI in the search box and click Go.

Insert Function 2 ]E
Search for a function:

cHil Go

Or select a category: | Most Recently Used IZ|

Select a function:
sompg ...
AVERAGE
IF
HYPERLINK
COUNT
WA
SIN il

SUM{numberl,number2,...)
Adds all the numbers in a range of cells.

m

Help on this function l oK ] [ Cancel ‘
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14.A list of functions whose names begin with CHI will be displayed. Select
CHISQ.TEST and click OK.
rInszrt Function

Search for a function:

CHI Go

Or select a category: | Recommended EI

Select a function:

CHISQ.INV.RT -
CHIINY

CHISQ.DIST

CHISQ.DIST.RT =
CHIDIST

CHITEST

CHISQ.TEST -
CHISQ.TEST(actual_range,expected_range)

Returns the test for independence: the value from the chi-squared
distribution for the statistic and the appropriate degrees of freedom.

Help on this function oK ] I Cancel

15.You will now see the Function Arguments dialog box for the CHISQ.TEST

function.
Function Arguments
CHISQ.TEST
Actual_range | =
Expected_range =

Returns the test for independence: the value from the chi-squared distribution for the statistic and the
appropriate degrees of freedom.

Actual_range is the range of data that contains observations to test against expecied
values.

Formula result =

Help on this function [ CK I I Cancel l

e Actual_range: click in the Actual Range field, then click the cell with the 23.8
value and drag down and to the right until all six data values for the Observed
Values are highlighted. The cell names will be entered in the field. (Note that your
cell names may be different, depending on where you placed your data in your

spreadsheet.)

Health IT Workforce Curriculum Health Care and Data Analytics 30

Version 4.0/Spring 2016 Working with Data



e Expected_range: click the Expected Range field, then click the cell with the first

15.8 and drag down and to the right until all six data values for the Expected
Values are highlighted. The cell names will be entered in the field. Again, your
cell names may be different.

e Click OK. The number 0.023147 should appear in the cell.
Interpreting the Data

In this case, the result reported as 0.023147.

e If the value is less than or equal to (< =) 0.05, then there is a statistically
significant relationship between income level and heart disease.

e |If the value is greater than ( >) 0.05, then there is not a statistically significant
relationship between income level and heart disease

Answer the following questions

e |s there a statistically significant relationship between income level and heart
disease?

¢ Are heart disease and income level independent of each other?
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