STOP DROWNING IN DATA. START MAKING SENSE!
Or
An Introduction To SQLite Databases

(Data for this tutorial at www.peteraldhous.com/Data)

You may have previously used spreadsheets to organize and analyze data.
These classes aims to take your skills to the next level, by introducing
databases and the language used to query them. Databases can handle larger
datasets, and with practice are more flexible and nimble for filtering, sorting,
grouping and aggregating data.

Databases also allow you to join multiple data tables into one, or match
records across different datasets, if they have common fields — which can be
a powerful tool. We’ll work with data used in reporting this story, about the
drug company Pfizer’s payments to doctors.

We will work with SQLite, database software that can be managed using a
free add-on to the Firefox browser.

(Firefox uses SQLite to store information including your bookmarks. Using
the SQLite Manager add-on, you can manage any SQLite database.)

First, download and install SQLite Manager. In Firefox, select Tools>Add-
ons and type SQLite Manager in the search box at top right. You should
now see the add-on under the Available Add-ons tab:

Add-ons Manager

@ Mozilla Firefox Start Page x | & Add-ons Manager x | e |
—T— = 7
BRI | % -| (Q sqLite Manager
Name Last Updated Best match
®) Search: My Add-ons Available Add-ons
. Search
’ SQLite Manager 0.8.1 SR
& Get Add-ons Manage any 5QLite database on your computer. More | tnssall |
o ¥ Gmail Manager 0.6.4.1 b il
Cg Extensions ™M —
The original Gmail notifier for multiple accounts. Allows you to receive new mail notifications along with viewing account details including unread ...  More Install |
f Appearance m Download Manager Tweak 1.0.5 February 2, 2014
Allows the download manager to also open in a tab or sidebar, and adds some optional display changes. More _Insall_|
sz :
Plugins
=] 9 m LastPass Password Manager 3.1.1
- R LastPass, an award-winning passward manager, saves your passwords and gives you secure access from every computer and mobile device. More | Install |
(=) Services
2 TabGroups Manager 2011.11.28.1 e
G

TabGroups Manager helps to classify and organize tabs by dividing them into Groups. Because tabs become easier to manage, you can never have ... More | Instail |


http://www.peteraldhous.com/Data
https://addons.mozilla.org/en-US/firefox/addon/sqlite-manager/
http://www.mozilla.org/en-US/firefox/new/
http://www.sqlite.org/
http://www.newscientist.com/article/dn18806-revealed-pfizers-payments-to-censured-doctors.html

Click Install and restart Firefox.

Open SQLite Manager by selecting Tools>SQLite Manager in Firefox. You
should see a screen like this:

@ Firefox Database Table Index View Trigger Tools Help 2 $£ 880 <0 9O 4 {1 @644 Sun 1:56 PM  Peter Aldhous Q
800 SQLite Manager

ElgS ()@ £ 0 @ 2 [ PF Orecoy > [smeomeomme ]G

s { Structure Browse & Search Execute SQL DB Settings |

P Database Not Selected

Gecko 27.0.1  0.8.1 ---  Number of files in selected directory: 12

Now open the database pfizer.sqlite, which you can download from here, by

selecting Database>Connect Database. Navigate to the database file, and
click Open.


http://www.peteraldhous.com/Data/pfizer.sqlite

After the database opens, select the table pfizer in the panel to the left, and
click the Browse and Search tab in the right-hand panel. You should now be
able to see the first few rows of the data in the table:

X O £ m m 2 ®B P Directory  » | (Select Profile Database) 2] co

pfizer.sqlite i [ Structure  JRELS

rch ] Execute SQL DB Settings |

> Master Table (1}

¥ Tables @ TABLE pfizer Search Show All Add Duplicate Edit Delete
» pfizer id org_indiv first_plus first name | last_name | city state category cash other total ]
P sqlite_sequence 1 3-D MEDIC .. |STEVEN BRU... [STEVEN DEITELZWEIG |NEW ORLEANS |LA Professional... |2625 0 2625
> Views (0) 2 AADOCTO... |AAKASHM... |AAKASH [Aruja PASO ROBLES |CA Expert-led .. |1000 0 1000
> Indexes (0) 3 ABBO, LILIA_.. |LILIAN MAR ... |LILIAN |AB8O Miam FL Business Re... |0 448 448
> Triggers (0) 4 ABBO, LILIA_.. |LILIAN MAR . |LILIAN |ABsO MiaMI FL Meals 0 119 119
5 ABBO, LILIA_.. |LILIAN MAR ... |LILIAN |AB8O Miam FL Professional..|1800 0 1800
6 ABDULLAH .. [ABDULLAH  |ABDULLAH  |RAFFEE FLINT M Expert-led . |750 0 750
7 |ABEBE, SHEL.. |SHEILA Y SHEILA | ABERE INDIANAPOLIS | IN Educational |0 47 47
8 |ABEBE, SHEI. |SHEILA Y SHEILA | ABERE LIS|IN Expert-led . [825 0 825
9 ABILENE FA. .. |GALEN CHRIS |GALEN |ALBRITTON  |ABILENE T Professional...|3000 0 3000
10 |ABOLNIK, IG...|IGOR Z IGOR [ ABOLNIK PrROVO ut Business Re._. |0 396 386
11 ABOLNIK, IG...|IGOR Z IGOR [ ABOLNIK PrROVO ut Expert-led ... 1750 0 1750
12 |ABOLNIK, IG...|IGOR Z IGOR [ ABOLNIK PrROVO ut Meals 0 58 58
13 ABRAKSIA, .. [SAMIR SAMIR [ABRAKSIA  |BEACHWOOD |OH Business Re... |0 88 88
14 ABRAKSIA, ... |SAMIR SAMIR [ABRAKSIA  |BEACHWOOD |OH Expert-led .. [2000 0 2000
15 ABRAKSIA, .. [SAMIR SAMIR [ABRAKSIA  |BEACHWOOD |OH Meals 0 189 189
16 ABRAKSIA, ... |SAMIR SAMIR [ABRAKSIA  |BEACHWOOD |OH Professional._.|2500 0 2500
< |7 ABRAMSON,.._|STEVEN BAR ... |STEVEN [ABRAMSON  [NEW YORK  |NY Business Re... |0 38 38
18 | ABRAMSON,._|STEVEN BAR... |STEVEN [ABRAMSON  [NEW YORK [NV Professional_.|4400 0 4400
19 ABUZZAHAB .. |[FARUK S FARUK [ABUZZAHAB  |MINNEAPOLIS |MN Business Re... |0 2074 2074 |
20 | ABUZZAHAB .. |[FARUK S FARUK [ABUZZAHAB  |MINNEAPOLIS |MN Meals 0 218 218
21 ABUZZAHAB .. |[FARUK S FARUK [ABUZZAHAB  |MINNEAPOLIS |MN Professional..|1750 0 1750
22 ABUZZAHAB. .. |MARY JENNI. . |MARY [ABUZZAHAB  |SAINT PAUL  |MN Business Re._. |0 154 154
Y ABUZZAHAB...|MARY JENNL. . |MARY [ABUZZAHAB  |SAINT PAUL M Expert-Led ... |1000 0 1000
24 ACADIA WO |MICHELLE M.._|MICHELLE  [oweNns cROWLEY  [1A Expert-led __. [4000 0 4000
25 ACCACHA, ... [SIHAM DON._.. [SIHAM accacha  [MinEoLA NY Expert-led ... |1250 0 1250
26 ACCACHA, ... |SIHAM DON.. [SIHAM Accacka  [MiNEOLA NY Meals 0 LE] 93
27 ACEVEDO M... |IRIS ARLENE  |IRIS |AceveDa M. [cacuas PR Expert-Led ... |750 0 750
28 ACEVEDO M.._ |IRIS ARLENE  |IRIS [Acevepo M. [cacuas PR Meals 0 59 58
29 ACKERMAN, . |IvAN FOSTER |IVAN [AckermaN  |BRANDON  |FL Expert-led ... |1250 0 1250
30 ACOSTA, LU.__|LUIs SILVIO |Luis |AcosTa HoUsTON [T Expert-led .. |1000 0 1000
31 ADAM LAN... |aDAM S ADAM LANDSMAN ~ [BOSTON MA Professional...|3000 0 3000
32 ADAM ROSE. . |ADAM MICH._|ADAM ROSEN CLEARWATER |FL Business Re._. |0 a1 a1
33 ADAM ROSE. . |4DAM MICH._|ADAM ROSEN CLEARWATER |FL Expert-led ... |2400 0 2400
34 ADAMS, SA . |SANDRA GAIL |SANDRA |ADAMS SAN ANTON... | T Professional._.[12840 0 12840
35 ADDONA, T... [TOMMASO  [TOMMASO  |ADDONA INEW YORK | NY Business Re... |0 39 39
6 ADDONA, T... [TOMMASO  |[TOMMASO  |ADDONA NEW YORK [N Expert-led . |750 0 750
37 ADDONA, T... [TOMMASO  [TOMMASO  |ADDONA INEW YORK | NY Meals 0 109 109
8 ADLER, DAV._.|DAVID ELLL . |DAVID [ADLER PORTLAND  |OR Business Re._. |0 1062 1062
39 ADLER, DAV._.|DAVID ELLL . [DAVID |ADLER PORTLAND  |OR Meals 0 390 350
0 ADLER, DAV._.|DAVID ELLL . |DAVID [ADLER PORTLAND  |OR Professional._.|71 0 71
41 ADLER, JERE.._|JEREMY A |JEREMY |ADLER ENCINITAS  |CaA Business Re... |0 30 30
< 1 to 100 of 10087 > >>
SQLite 3.80.2 Gecko 27.0.1  0.8.1 Shared  Number of files in selected directory: 12 ET: 19 ms

Notice that it looks much like a spreadsheet, except columns and rows are
not designated by letters and numbers in a coordinate system.

Instead, the column names, called “fields” in a database, are fixed, and each
row or “record” has a unique ID number, created by SQLite as a “Primary
Key” when the data was imported. (We’ll do this later with a new table.)

Notice also that the field names are fairly short and have no spaces. This will
keep things succinct when we write database queries. SQLite Manager also
color-codes the fields by the type of data they contain: here numbers have a
light green background and text fields are light blue



Database queries
1. Filtering and sorting data

To extract information from our database, we need to ask for it in the
language that databases understand: Structured Query Language, or SQL.
Don’t panic: the logic of SQL is very easy to follow — it’s the closest that
computer code comes to plain English.

Learning SQL is very useful, because (with small variations in syntax), most
databases use the same language. So in this tutorial, you won’t just be
learning how to use SQLite, but also starting to acquire skills that can be
transferred to other database software, including Microsoft Access,

PostgreSQL and MySQL.

Click on the Execute SQL tab and notice that Enter SQL box contains the
statement SELECT * FROM tablename. Replace tablename with pfizer,
and click Run SQL. That should return the entire table, because * is a
wildcard that tells SQLite to return information from every field in a table.
The query will return all 10,087 records, because we haven’t asked for the
data to be filtered in any way.

OK, now let’s run a more useful query, filtering the data to make a list of all
doctors in California who were paid $10,000 or more by Pfizer to run
“expert-led forums,” lecturing other doctors about using the company’s
drugs. Paste or type this query into the Enter SQL box:

SELECT first_plus, last name, city, state, category, total

FROM pfizer

WHERE state = 'CA' AND category LIKE 'Expert%"' AND total >=
10000

ORDER BY total DESC;


http://www.mysql.com/
http://www.postgresql.org/
http://office.microsoft.com/en-us/access/
http://en.wikipedia.org/wiki/SQL

Click Run SQL and you should see the following results:

| Structure Browse & Search DB Settings |
Enter SQL
WHERE state = "CA" AND category Like "Expert%" AND total >= 10000
ORDER BY total DESC;
Run 50L Actions ¥ | LastError: not an error
first_plus last_name city state category total
GERALD MICHAEL SACKS SANTA MONICA CA Expert-Led Forums 146500
MITCHELL NIDES LOS ANGELES CA Expert-Led Forums 70500
STEVEN GARTH POTKIN ORANGE CA Expert-Led Forums 48350
DAVID ALAMN GINSBERG LOS ANGELES CA Expert-Led Forums 45750
SAMUEL LOUIE SACRAMENTO CA Expert-Led Forums 41250
GURKIPAL SINGH 'WOODSIDE CA Expert-Led Forums 40000
IVAN STEPHEN BAROYA BONITA cA Expert-Led Forums 26400
MATTHEW JAY BUDOFF MANHATTAN BEACH cA Expert-Led Forums 24000
QUANG H NGUYEN LA JOLLA CA Expert-Led Forums 22500
JOHN SPEER SCHROEDER STANFORD CA Expert-Led Forums 21500
DANIEL SHAHRYAR BEANDARI LOS ANGELES CA Expert-Led Forums 21000
ANDREW M BLUMENFELD DEL MAR CA Expert-Led Forums 20500
! BRIAN RANDALL KAYE BERKELEY cA Expert-Led Forums 18000
g GARY WILLIAM WILLIAMS LA JOLLA CA Expert-Led Forums 18000
SHAGUN CHOPRA SAN DIEGO CA Expert-Led Forums 17250
FAIROOZ F KABEINAVAR LOS ANGELES CA Expert-Led Forums 17250
: GREGG CURTIS FONAROW LOS ANGELES CA Expert-Led Forums 15000
YUNGAE KRISTY KIM LOS ANGELES CA Expert-Led Forums 14000
! TAKKIN Lo LOMA LINDA CA Expert-Led Forums 13625
MICHAEL JAMES HARBOUR PALO ALTO CA Expert-Led Forums 13500
MARK STEVEN WALLACE LA JOLLA CA Expert-Led Forums 13500
RICHARD CASABURI RANCHO PALOS VER CA Expert-Led Forums 13000
EMILY ELIZABETH (COLE SAN DIEGO cA Expert-Led Forums 12000
GLENN RICHARD EHRESMANN LOS ANGELES cA Expert-Led Forums 12000
ALEX JAVIER KOPELOWICZ GRANADA HILLS CA Expert-Led Forums 11500
PAUL N BARKOPDULOS LOS ANGELES CA Expert-Led Forums 11500
SCOTT LEE ZELLER ORINDA CA Expert-Led Forums 11500
BENJAMIN JESSE ANSELL IRVINE CA Expert-Led Forums 11250
CLIFFORD KEITH BECK TORRANCE CA Expert-Led Forums 10500
SAMUEL CRAIG RISCH SAN FRANCISCO CA Expert-Led Forums 10500
WILLIAM DAVID HARDY LOS ANGELES CA Expert-Led Forums 10000

Number of Rows Returned: 31

Let’s break this query down:

SELECT first_plus, last name, city, state, category, total

FROM pfizer

WHERE state = 'CA' AND category LIKE 'Expert%"' AND total >=
10000

ORDER BY total DESC;

The first two lines tell SQLite to select the named fields from the pfizer
table, with each field separated by a comma.

a

ET: 4 ms



SELECT first_plus, last name, city, state, category, total

FROM pfizer

WHERE state = 'CA' AND category LIKE 'Expert%' AND total >=
10000

ORDER BY total DESC;

The WHERE clause applies a filter to select only certain records from the
table.

When filtering text fields, the search string should be put in quote marks.
The second text field filter uses the operator LIKE to perform a fuzzy
match, and is used with wildcard characters: the % wildcard takes the place
of any number of characters, while the _ wildcard is used to represent single
characters only. Here the % wildcard is simply saving us from having to
type Expert-Led Forums in full, but such queries can be very useful to
return data entered in slightly different ways. (LIKE also matches
irrespective of case, whereas = requires the case to be exactly as typed.)

Our query also includes a number filter, here telling SQLite to return records
only when the total is greater or equal to 10,000. Try experimenting with
different operators, such as =, < (less than), and <> (not equal to).

In this query, each part of the WHERE statement is linked by AND, which
ensures that records will only be returned if all the stated criteria are met.
WHERE statements obey Boolean logic; see what happens if you replace
the first AND with OR.

SELECT first_plus, last name, city, state, category, total

FROM pfizer

WHERE state = 'CA' AND category LIKE 'Expert%' AND total >=
10000

ORDER BY total DESC;

The final line of the query sorts the results in descending order by the total
paid. See what happens if you remove DESC. The semi-colon simply marks
the end of the query. See what happens if you change the end of the query to
the following:

ORDER BY total DESC
LIMIT 20;


http://www.ithacalibrary.com/sp/subjects/boolean

Now let’s run the following query, which extends the search for doctors paid
$10,000 or more for running Expert-led forums to New York, as well as
California:

SELECT first_plus, last name, city, state, category, total

FROM pfizer

WHERE (state = 'CA' OR state = 'NY') AND category LIKE 'Expert%'
AND total >= 10000

ORDER BY total DESC;

Now remove the brackets surrounding the first part of the WHERE clause
and see if you can work out what’s going on. Hint: think algebra!

By now you should be starting to get the hang of SQL, so let’s try a couple
more queries to filter and sort the data.

The 20 doctors across the four largest states (CA, TX, FL, NY) paid the
most for Professional Advising:

SELECT first_plus, last name, city, category, state, total

FROM pfizer

WHERE (state = '"CA' OR state = 'TX' OR state = 'FL' OR state = 'NY")
AND category LIKE 'Prof%'

ORDER BY total DESC

LIMIT 20;

All payments for speaking at Expert-Led Forums or for Professional
Advising, arranged alphabetically by doctor (last name, then other names):

SELECT last_name, first_plus, city, category, state, total
FROM pfizer

WHERE category LIKE 'Expert%' OR category LIKE 'Prof%'
ORDER BY last_name, first plus;



2. Saving and exporting queries

OK, let’s save the last of these queries, so we can return to it later. Select
View>Create View from the top menu, give the view a suitable name (e.g.
speak advice), and paste the SQL for the query into the box:

Database: | main $ | View Name: | speak_advice |

Temporary If Mot Exists

Select Statement:

SELECT last_name, first_plus, city, category, state, total
FROM pfizer

WHERE category LIKE "Expert®” OR category LIKE "Prof"
ORDER BY last_name, first_plus;

Cancel OK

Click OK, and at the next dialog box click Yes. Double click on Views in
the left panel and select the newly created view. The results of the query
appear in the Browse & Search tab.

Now click on the Structure tab, which should look like this:

Browse & Search Execute SQL DB Settings |

VIEW: speak_advice

| Drop | | Rename | | Modify | | Export |

Create statement
CREATE VIEW "speak_advice" AS SELECT last_name, first_plus, city, category, state, total
FROM pfizer

WHERE category LIKE "Expert®’ OR category LIKE "Prof%"
ORDER BY last_name, first_plus

By creating views, you can keep a record of the queries you have run, which
is good practice in data journalism.



You may also want to export the results of your queries, so now click
Export, and fill in the options in the wizard as follows:

| Structure Browse & Search Execute SQL DB Settings

Database: | main + | Name of the View | speak_advice

@’1 First row contains column names
Fields separated by

(_)Comma (,) (_Semicolon ;) (*)Pipe () (_)Tab

Fields enclosed by

'5,'Double guotes ("), if necessary (Standard)
(_)Double quotes ("), always

[_JNone

| Save C3V Export Settings | | Use Saved Settings |

[ ok | [ CloseWwizard |

I often use the Pipe symbol (]) to separate the fields in the exported data, as it
is unlikely to appear in the data itself. Tab is another good option. Click OK,
and you will save the data in CSV format, a simple text file that can easily
be imported into spreadsheets and other data analysis software.



3. Grouping and aggregating data

Now let’s calculate the total payments made in each state. Click on the
Execute SQL tab, and run the following query:

SELECT state, SUM(total) AS state_total
FROM pfizer

GROUP BY state

ORDER BY state total DESC;

Click Run SQL and you should see the following results:

| Structure Browse & Search Execute SQL DB Settings |

Enter SQL

GROUP BY state
ORDER BY state_total DESC;

Run 5QL Actions ¥ | LastError: notan error
state state_total
CA 4737807
™ 2802196
FL 2564047
PA 2484505
NC 2328435
NY 2065042
MA 1764771
IL 1256825
Mi 1146285
OH 1019450
MO 373586
co 915238
MD 870005
™ 849225
AL 681699
AZ 641851
cT 632282
GA 6518645
NI 500842
MN 569300
wi 510122
KY 436938
sC 421491
WA 3956066
uT 380892
VA 367992
IN 349589
KS 307205
OR 303740
LA 261921
DC 250541
1A 243706
RI 210204
NE 200250
NH 172369
AR 160932
PR 130394
wy 128372
oK 111523
MS 85276
NV 73024
NM 63830
DE 53987
HI 42617
wy 39962
ID 37656
VT 29888
SD 29503
ME 18731
ND 16146
MT 11208
AK 1750

Number of Rows Returned: 52

ET: 15 ms




Again, let’s break this query down:

SELECT state, SUM(total) AS state_total
FROM pfizer

GROUP BY state

ORDER BY state total DESC;

The first two lines return data for state and total, with the totals added up
using the function SUM and the field renamed AS state total. See what
happens if you replace SUM with AVG, MAX, MIN or COUNT.

SELECT state, SUM(total) AS state total
FROM pfizer

GROUP BY state

ORDER BY state total DESC;

The third line is crucial, telling SQL how to group the data to calculate the
subtotals. In GROUP BY queries like this, fields that are selected but aren’t
being aggregated (using SUM, AVG etc) must also appear in the GROUP
BY clause.

Now let’s total by state just for payments made for Expert-led forums, using
this query:

SELECT state, SUM(total) AS expert_total
FROM pfizer

GROUP BY state, category

HAVING category LIKE 'Expert%'
ORDER BY expert_total DESC;



Click Run SQL and you should see the following results:

| Structure Browse & Search m DB Settings |

Enter SQL

HAVING category LIKE "Expert®"
ORDER BY expert_total DESC;

_RunSQL | [ Actions v | LastEror notan error
state expert_total m
cA 1460650
NY 792992
™ 680125
NC 534150
FL 525875
OH 362625
™ 353200
L 341775
MO 331950
PA 301300
MI 299925
N 269625
GA 252800
Wi 189500
MN 185036
co 176550
LA 159875
MA 154875
N 145375
. WA 145100
g Az 134600
MD 134367
! AL 129850
H VA 127625
: NH 109375
Y sc 101275
Ky 95850
cr 34325
PR 91775
utT 31650
KS 89025
AR 72825
oK 72250
wv 69675
NE 67300
MS 59750
1A 56225
OR 55000
DC 48500
NV 46000
DE 40425
Wy 34325
RI 25250
MM 24700
HI 21200
D 20725
sD 20150
ND 15825
ME 15225
MT 8100
VT 5000
AK 1750
ET: 21 ms

Number of Rows Returned: 52



This query introduces the HAVING clause:

SELECT state, SUM(total) AS expert_total
FROM pfizer

GROUP BY state, category

HAVING category LIKE 'Expert%'
ORDER BY expert_total DESC;

HAVING does the same filtering job as WHERE for a GROUP BY query;
fields that appear in the HAVING clause must also appear under GROUP
BY.

We can also aggregate data by more than one field at a time. For example,
this query calculates the total payments by state and by category:

SELECT state, category, SUM(total) AS subtotal
FROM pfizer
GROUP BY state, category;

4. Running queries on queries

We can run queries on queries we have previously saved as views. Let’s do
that on our saved list of all payments for Expert-led Forums or Professional
Advising, returning the total payments for these two categories for each
doctor:

SELECT first_plus, last name, city, state, SUM(total) AS sum_ total
FROM speak advice

GROUP BY first_plus, last name, city, state

ORDER BY sum_total DESC;

We could obtain the same result in one step, without saving as a view, using
a subquery. This is given in brackets and highlighted below, and is run first:

SELECT first_plus, last name, city, state, SUM(total) AS sum_ total
FROM (SELECT first_plus, last name, city, category, state, total
FROM pfizer

WHERE category LIKE 'Expert%' OR category LIKE '"Prof%")
GROUP BY first_plus, last name, city, state

ORDER BY sum_total DESC;



Each of these queries should give the following results:

| Structure Browse & Search DB Settings Export Wizard |
Enter SQL
SELECT first_plus, last_name, city, state, SUM(total) AS sum_total
FROM (SELECT first_plus, last_name, city, category, state, total
| RunSQL | | Actions ¥ | LastError: notan error
first_plus last_name city state sum_total 12
GERALD MICHAEL SACKS SANTA MONICA CA 146500
JOSEPH SWITZ BAILES AUSTIN |TX 105000
CHARLES LAZELLE SAWYERS NEW YORK NY 100000
ANDREW FRAZIER SHORR WASHINCTON DC 91250
HAROLD KAY MARDER PHILADELPHIA PA 87610
q VIVIAN JOY 'WEATHERS APEX NC 86000
: GRANT WILLIAMS WAYNE PA 85621
JOHN JOSEPH MILLER EXETER NH 81000
TODD MICHAEL HESS SAINT PAUL MN 79000
PHILIP SAML SCHEIN BRYN MAWR PA 75609
£ ROBERT CHAS MALENKA STANFORD CA 75566
. MARIN HRISTO KOLLEF SAINT LOUIS MO 75250
JEFFREY IVAN GORDOMN SAINT LOUIS MO 75108
MITCHELL NIDES LOS ANGELES CA 73600
STANLEY ANTHONY NASRAWAY BOSTON MA 73000
WARREN 5 [JOSEPH HUNTINGDON VALLEY PA 71875
RONALD MATHEW BUKOWSKI CLEVELAND OH 54475
STEVEN ABRAHAM KAPLAN CHAFPAQUA NY 63500
PETER JAMES DYCK ROCHESTER MN 651352
ROBERT EURTON NI SAN ANTONIO ™ 60750
DAVID ERENT JOYE SUMMERFIELD NC 58500
MATTHEW JAY BUDOFF MANHATTAN BEACH CA 55500
STEVEN GARTH POTKIN ORANGE CA 55350
HENRY A NASRALLAH CINCINMNATI OH 55250
JAMES DALE GRIFFIN DALLAS |TX 54250

Number of Rows Returned: 4000

ET: 133 ms




5. Creating a new data table

Now we’re going to import the data in the file fda_warning.csv, which you

can download from here. It details warning letters sent by the Food and Drug
Administration to doctors because of problems with their conduct of clinical
research. The data is in a CSV file with Pipe separators. The first few rows

look like this when imported into a spreadsheet:

:E-m:m:w,m:m B [P |

A

iname_las'.
|ADELGLASS
|sDKINSOMN
[ALLEN
|AMSTERDAM
[BMSTUTZ
|ANDERSON
|ANDREWS
[sQEL
|ARROWSMITH
|BARR
|BARTHOLOMEW
[BATSHAW
|BEAR
|BELMONT
|BELMONT
|BERGER
|BERKELEY
|BEUTLER
|BILCHIK
|BISHOP
 |BOGOJAVLENSKY
|BRAR
|BREWER
|BROWN

B

name_first

JEFFREY
N.

MARK
DANIEL
HARLAN
C.

DAVID
RAED
PETER
JOHN
BRADLEY
MARK
HARRY
SANDRA
SANDRA
MITCHEL
RALPH
ERNEST
ANTON
CLARK
SERGEI
SARO)
GEORGE
CANDACE

C D

namea_middle issued

M. 1988-05-25
FRAMNKLIN 2000-04-18
S. 2002-01-28

2004-11-17
C. 2004-07-18
JOSEPH 2000-02-25
W, 2000-07-18
2002-10-30
2004-01-21
2000-01-14
2006-11-08
2000-11-30
2002-08-27
2004-06-01
2004-06-01
S 2000-08-02

1997-07-30

1859-04-30
J. 2004-08-31

2005-06-07

1888-11-06

2008-03-20
J. 2009-01-14

2001-07-25

orFEeERE

office

Center for Drug Evaluation and Research
Center for Biologics Evaluation and Research
Center for Devices and Radiological Health
Canter for Biologics Evaluation and Research
Center for Devices and Radiological Health
Canter for Devices and Radiological Health
Center for Biologics Evaluation and Research
Center for Devices and Radiological Health
Center for Devices and Radiological Health
Center for Devices and Radiological Health
Center for Devices and Radiological Health
Canter for Biologics Evaluation and Research
Center for Biologics Evaluation and Research
Center for Devices and Radiclogical Health
Center for Devices and Radiclogical Health
Center for Biologics Evaluation and Research
Center for Devices and Radiclogical Health
Center for Drug Evaluation and Research
Center for Biologics Evaluation and Research
Center for Drug Evaluation and Research
Center for Devices and Radiological Health
Center for Drug Evaluation and Research
Center for Drug Evaluation and Research
Center for Drug Evaluation and Research


http://www.peteraldhous.com/Data/fda_warning.csv

First we need to create a table into which to import the data. Select
Table>Create Table, and fill in the dialog box as follows:

Database: | main + | Table Name: |fda

|| Temporary table | | If Not Exists

Define Columns

Column Name Data Type Primary Key? Autoinc?  Allow Null?  Unigue? Default Value
fda_id INTEGER Tv | Mves M¥es [ |Yes [ |¥es -
name_first WARCHAR ¥+ | [Yes Yes @ Yes || ¥Yes -
name_last VARCHAR T+ |_|¥es Yes @‘res |_IlYes A4
name_middle VARCHAR + | [ IYes Yes @Yes || Yes *
issued DATETIME T+ |_I|Yes Yes @Yes | ¥es -
office WARCHAR * | [|Yes Yes E] Yes |l Yes L4
i |I|Yes Yes @Yes || ¥Yes v
+ | [ IYes Yes ™ ves [ I¥es v
T+ I_I|Yes Yes @‘res |_|Yes *
+ | [Yes Yes # Yes |_|Yes r

Cancel | s OK

The first field will be automatically created when the data is imported,
giving a unique ID number to each record. For this field, make sure to select
INTEGER for Data Type, and to check the Primary Key and Autoinc
boxes. The other column names match those in the data; VARCHAR means
a text field of varying length; DATETIME is used for the issued date.

Click Yes at the next dialog box, which shows the SQL code being used to
create the table:

Are you sure you want to perform the following operation(s):
Create Table “main®."fda”

SQL:

CREATE TABLE “main"."fda” ("fda_id" INTEGER PRIMARY KEY
AUTOINCREMENT NOT NULL , “name_first” VARCHAR, "name_last”
WARCHAR, "name_middle" VARCHAR, “issued” DATETIME, “office”
YARCHAR)

MNo Yes



Now we can import the data, by clicking the Import icon: £

Fill in the Import Wizard as follows, and select OK at the subsequent

prompts:

| Structure

Browse & Search

Execute SQL

DB Settings

fda_warning.csv

Character Encoding | UTF-8 [+

Enter the name of the table in which data will be imported:

fda
(¥ First row contains column names
Fields separated by
(_JComma (,) (_)Semicolon (;) (=)Pipe (|} () Tab

| Ignore Trailing Separator/Delimiter

Fields enclosed by

(=) Double quotes ("), if necessary (Standard)
(") Double quotes (%), always

(INone

| Save CSV Import Settings | | Use Saved Settings |

[ ok | [CloseWizard |

Like MSExcel (double quotes if field contains " or separator)

=N so |

| Select File |



With the new fda table selected in the left panel, select the Browse &
Search tab to view the imported data:

| Structure Execute SQL DB Settings Import Wizard |
TABLE fda | Search | | Showall | Add | | Duplicate | | Edit | |  Delete |
fda_id name_first name_last name_middle issued office B
1 JEFFREY ADELGLASS M. 1999-05-25 Center for Drug Evaluation
2 N. ADKINSON FRANKLIN 2000-04-19 Center for Biologics Evaluat
3 MARK ALLEN 5. 2002-01-28 Center for Devices and Rad
4 DANIEL AMSTERDAM 2004-11-17 Center for Biclogics Evaluat
5 HARLAN AMSTUTZ C. 2004-07-19 Center for Devices and Rad
[ C. ANDERSON JOSEPH 2000-02-25 Center for Devices and Rad
7 DAVID ANDREWS W. 2000-07-19 Center for Biclogics Evaluat
B8 RAED AQEL 2002-10-30 Center for Devices and Rad
9 PETER ARROWSMITH N 2004-01-21 Center for Devices and Rad
10 JOHN BARR D. 2000-01-14 Center for Devices and Rad
11 BRADLEY BARTHOLOMEW . 2006-11-08 Center for Devices and Rad
12 MARK BATSHAW L. 2000-11-30 Center for Biologics Evaluat
13 HARRY BEAR D. 2002-09-27 Center for Biologics Evaluat
14 SANDRA BELMONT 2004-06-01 Center for Devices and Rad
15 SANDRA BELMONT 2004-06-01 Center for Devices and Rad
15 MITCHEL BERGER El 2000-08-02 Center for Biclogics Evaluat
17 RALPH BERKELEY 1997-07-30 Center for Devices and Rad
18 ERMNEST BEUTLER 15999-04-30 Center for Drug Evaluation
19 ANTON BILCHIK . 2004-08-31 Center for Biclogics Evaluat
20 CLARK BISHOP 2005-06-07 Center for Drug Evaluation
21 SERGEI BOGOJAVLENSKY 1998-11-06 Center for Devices and Rad
22 SARD) BRAR 2008-03-20 Center for Drug Evaluation
23 GEORGE BREWER . 2009-01-14 Center for Drug Evaluation
1 24 CANDACE BROWN s. 2001-07-25 Center for Drug Evaluation
25 JOHN BROWN 2006-03-27 Center for Devices and Rad
26 KEVIN BROWNE 1997-11-21 Center for Devices and Rad
27 BRANITZ BRUCE 2009-04-09 Center for Drug Evaluation
28 ALAN BUCHMAN L. 2000-11-30 Center for Biclogics Evaluat
29 CRAIG BUETTMER M. 2009-11-24 Center for Drug Evaluation
! 30 RONALD BUKOWSKI M 2009-03-30 Center for Drug Evaluation
31 GERALD BURMA M. 2003-06-25 Center for Devices and Rad
32 STEPHEN CALDWELL H. 2003-12-11 Center for Devices and Rad
33 LEONARD CAPUTO . 2002-06-11 Center for Drug Evaluation
34 R. CEZAYIRLI CEM 2001-12-11 Center for Biologics Evaluat
35 SURENDRA CHACANTI 2007-10-26 Center for Drug Evaluation
36 EDWARD CHAMBERS 2007-03-29 Center for Biclogics Evaluat
37 CHRISTOPHER CHAPPEL 2009-02-02 Center for Drug Evaluation
38 SANT CHAWLA P. 2010-03-17 Center for Drug Evaluation
39 JOHN CHEATHAM P. 2004-06-01 Center for Devices and Rad
40 JUAN CHEDIAK 2002-01-02 Center for Biclogics Evaluat
41 DAMIEL COHEN 2005-05-16 Center for Biclogics Evaluat
42 CAL COHN K. 2000-03-29 Center for Drug Evaluation
43 TYRONE COLLINS . 2004-12-10 Center for Devices and Rad
44 NEIL CONSTANTINE T 2005-05-26 Center for Biologics Evaluat
45 NIEL CONSTANTINE T. 2004-11-17 Center for Biologics Evaluat
46 RALPH CONTI M. 2006-11-22 Center for Biclogics Evaluat
47 ARTURD CORCES 2008-05-28 Center for Drug Evaluation
48 CHARLES COTE . 2009-03-02 Center for Drug Evaluation
45 ROMALD COTLIAR W. 1999-07-22 Center for Biclogics Evaluat
50 RICHARD COuUTTS 2005-06-13 Center for Devices and Rad
51 MITCHELL CREININ D. 2002-06-12 Center for Devices and Rad
52 FRANK CRIADO . 2003-06-19 Center for Devices and Rad
53 MASSIMO CRISTOFANILLI 2006-06-16 Center for Drug Evaluation
54 THOMAS CROLEY L 2004-07-14 Center for Devices and Rad
55 ROMNALD CRYSTAL G. 2002-09-23 Center for Biologics Evaluat
<< < 1 to 100 of 272 | > | > |

Notice that empty values, called NULLS, are color-coded in pink.




6. Running queries using dates

Date values are colored the same as text, and when used in queries should be
put in quote marks, as for text. However, for dates we can use operators that
we previously used for numbers.

For instance, this query returns all records from the fda table with issue
dates from Jan 1, 2005 onwards:

SELECT *

FROM fda

WHERE issued >= '2005-01-01'
ORDER BY issued;

This query uses the strftime function to extract the year from dates, and then
counts the number of letters issued per year:

SELECT strftime('%Y', issued) AS year, COUNT(fda_id) AS
count_letters

FROM fda

GROUP BY year

ORDER BY year;

This query illustrates other some other date functions, to return all the fields
in the FDA table, with a new column showing how many days have elapsed
since each letter was issued:

SELECT *, (julianday(date('now')) - julianday(issued)) AS
days elapsed

FROM fda

ORDER BY issued;

The julianday function returns the Julian day — the number of days since
noon in Greenwich on November 24, 4714 BC, allowing you to subtract one
date from another; '"now' returns the current date and time, and date extracts
just the date from this timestamp. See what happens if you run the same
query without the date function.



See here for more on querying dates, including other periods that can be
extracted from dates/times.

7. Querying across joined data tables

Now we’re going to run a query across our two data tables, so we select
doctors paid by Pfizer to run Expert-led forums who had also received a
warning letter from the FDA for problems with their conduct of clinical
research.

To find doctors who may be the same individual, we need to match them by
both first and last name. Here is how to achieve that using SQL:

SELECT *

FROM fda JOIN pfizer ON fda.name last = pfizer.last name AND
fda.name_first = pfizer.first_name

WHERE pfizer.category LIKE 'Expert%';

When working with more than one table, both the table and the field can be
specified, separated by a period.

Take some time to understand the logic of the highlighted FROM clause,
which performs a JOIN linking the two tables, ON the fields specified.

This query should return the following results:

| Structure Browse & Search DB Settings |

Enter SQL
FROM fda JOIN pfizer ON fda.name_last = pfizer.last_name AND fda.name_first = pfizer.first_name
WHERE pfizer.category LIKE "Expert%";

Run 5QL Actions ¥ | Last Error: notan error

fda_id name_f... name_last name_... issued office id org_indiv | first_plus first_na... last_name city state category  cash other total
30 |RONALD  [BuKOWSKI M |2009-0... |center f...[1150  [BUKOW... [RONAL.. [RONALD [BUKOWSKI |CLEVEL... |OH |Expert-... 22500 o |22500
92 |THOMAS |GAZDA | |2009-1... |centerf...[s024  [THOMA... |[THOMA... [THOMAS |GAZDA |scoTTs... |az |Expert-... [1000 o |2000
149 |iEFFREY  |LEvEnsON  |R. |2000-0... |Center ... [5148  |LEVENS... |[EFFREY... [JEFFREY |LEVENSON [SAINT P... |FL |Expert-... 1500 o |2500
251 |poucLas |warD | |1997-1... |center ... [9554  |wARD, ... [DOUGL... |DOUGLAS |WARD |waskin... o |Expert-.. 1500 o |1500

—a

This type of query is a staple of investigative reporting, allowing reporters to
match individuals across two datasets: school bus drivers and convicted sex
offenders, for instance. In such cases, further reporting is needed to confirm
that individuals with matching names are actually the same person!


http://www.sqlite.org/lang_datefunc.html

SQLite can also perform a LEFT JOIN, which return all of the entries from
the first mentioned table, plus matching entries from the second table. See
what happens when you run this query:

SELECT *
FROM fda LEFT JOIN pfizer ON fda.name _last = pfizer.last name
AND fda.name_first = pfizer.first name;

This isn’t a particularly informative query for this data, but LEFT JOINS can
be useful. For instance if you have a table of counties, and another table
giving data for some of those counties, you can use LEFT JOIN to create a
single table for all of the counties, showing NULLS for counties for which
there is no data.

kk

This tutorial will get you started with SQL and SQLite, but there is much
more to learn. Here is a reference for SQL, as understood by SQLite.


http://sqlite.org/lang.html

