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ABSTRACT
Introduction: Drug use is a constantly evolving public health challenge. We present the use of Google Fusion Tables and Google Maps
for the surveillance of drug-related deaths and discuss its potential large-scale use.

Methods: Demographic and geographic data for deaths related to cocaine and heroin use occurring from 2012-2014 was queried from the
Jefferson County Coroner/Medical Examiner’s Office. Fusion Tables was then used to plot each address onto a map.

Results: We developed a method to automatically import data into Fusion Tables. Individualized icons were then used to denote specific
demographics and locations on a Google Map where filters could be applied to visualize findings such as only 18-25 year old white males.
These features provided an easy means to visualize the relative high frequency of heroin-related deaths in white males. Furthermore, the
date filters highlighted heroin-related deaths more than doubled in 2014 compared to previous years.

Conclusions: Mapping of health-related data has a long-standing history in public health, though its use in the forensic pathology commu-
nity is limited. Fusion Tables provides users with the ability to visualize and analyze patterns and share data. Many geocoding solutions
exist; however, we found this software to be user friendly and flexible. Our office now includes these visualizations into the annual sum-
mary that is provided to local law enforcement, public health officials, and the general public. Acad Forensic Pathol. 2016 6(2): 281-290
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INTRODUCTION

Drug use is a constantly evolving public health chal-
lenge. The epidemiology of drug use is important for
public policy and research. According to 2013 data
from the Substance Abuse and Mental Health Ser-
vices Administration (SAMHSA), overall illicit drug
use has recently increased (1). This increased drug use
has led to a 102% increase in the rate of drug overdos-
es between 1999 and 2010 (2). Because most deaths
suspected to be related to drug use are investigated by
coroner’s/medical examiner’s offices (CMEQ’s), fo-
rensic pathologists have the potential to provide rapid
insights into a community’s drug use (3).

Mapping has long been used to identify geographic
patterns of disease occurrence. Perhaps the most fa-
mous historical example is the mapping of cholera
cases during the 1854 cholera outbreak in London (4).
Dr. John Snow identified a cluster of cholera cases
surrounding a single water pump that was determined
to be the cholera source. A modern example is Health-
Map, a website developed at Boston Children’s Hos-
pital, which displays various disease outbreaks across
the globe (5). For example, a user can view the number
of Escherichia coli (E. coli) cases that occurred in a
given state over a specified time frame. This informa-
tion can be utilized by a large audience, ranging from
health departments to international travelers, who
may be impacted by an emerging infectious disease.
Similarly, mapping drug overdose deaths could help
elucidate increased use of specific drugs, such as her-
oin, as well as susceptible populations. This becomes
especially useful for rural locations that do not have
the resources to conduct complicated surveillance.
If these underserved locations have a simple means
of drug surveillance, targeted interventions could be
considered and implemented. Furthermore, once a
target audience has been identified, the intervention’s
progress could be monitored and refined since the data
is readily available.

Software for mapping data has existed for several de-
cades; however, it has been costly and/or required ex-
pertise to produce meaningful results. Google Fusion
Tables, a freely available web application designed to
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share and visualize data tables and map locations on
Google Maps, overcomes these limitations (6). Fu-
sion Tables provides users with the ability to custom-
ize the presentation of data through the use of filters,
so that characteristics of a population can be isolat-
ed for visualization (e.g., age range, sex, race). This
freely available and user-friendly software permits
any CMEDO to easily conduct surveillance on specific
causes of death. Furthermore, Fusion Tables was de-
signed to share information thereby permitting multi-
ple CMEOs across different jurisdictions to conduct
widespread surveillance and compare patterns.

Herein, we illustrate the use Google’s Fusion Tables
software and Google Maps using data on drug-related
deaths as well as demonstrate the flexibility of Fusion
Tables to customize data presentation and visualization
and consider potential large-scale uses of Fusion Tables.

METHODS

Data was queried from the Jefferson County Coroner/
Medical Examiner’s Office JCCMEOQO) for deaths re-
lated to cocaine and heroin use occurring from 2012-
2014. Queried data included demographic informa-
tion such as age, race, and sex, as well as place of
death and home address of decedent. These data were
exported from a FileMaker database into Microsoft
Excel and the columns were formatted to include the
following: case number, date of death, age, race, and
gender of decedent, address, designation of address
(home versus scene location), icons for addresses
(hospital, home, scene, etc.), icons for demographics,
and a combined race-sex column for summary pur-
poses. In order for the decedent’s place of death and
home address to be viewed on the same map, each
decedent had two separate rows of data: one for place
of death and one for place of residence (see Figure
1). Unique icons, such as red or blue beacons, were
assigned to each to address type (i.e., home or scene)
and demographic feature of the decedent. Scripts in-
side Visual Basic for Applications can automate this
process; however, Excel filters applied to addresses,
race, and sex can also facilitate the process of assign-
ing icons to each case. Finally, the Excel sheet was
saved as a “Comma Separated Variable” (CSV) file.
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Next, the author created a new “Fusion Table” file
from his Google Drive. Fusion Tables presented the
option to import a CSV, “Tab Separated Variable”
(TSV), or text file (“Choose File” button) or manu-
ally enter data. After following the prompts to import
the CSV file, one of the authors (MDC) modified the
column types by clicking on the down arrow adjacent
to the column name (see Figure 2). Addresses were
converted from text to “location” type data so that the
column could be “geocoded” on to a Google Map. By
clicking the “+” sign at the top row of tabs, a map,
chart and summary of the spreadsheet was added. Af-
ter adding the aforementioned features, the authors
utilized various filters to isolate specific groups, such
as 18 — 30 year old white males, and explore potential
patterns.
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RESULTS

Our dataset was successfully imported into the Google
Fusion Tables software and geocoded onto a Google
Map. On average, each address was plotted in 0.9 sec-
onds and the percent of ambiguous addresses was less
than 5% for both heroin and cocaine-related deaths.
Ambiguous addresses, those locations that Fusion Ta-
bles struggled to plot on the map, were highlighted for
revision; however, several home addresses were left
empty because of transient decedents.

Maps using address icons, such as place of death, home,
hospitals, and jails, are shown in Figures 3, 4 and 5.
Figures 3 and 5 display maps of cocaine and heroin-
related deaths, respectively. Figure 4 demonstrates a

A B C | D E F G H 1
1 case_id-T date_of_death age race sex address address_icon demographic_icon location_number
51 0077 1/19/2012 31w F 555 Home, City, Al large_green small_green 0
52 0150 2/1/2012 47 W M 555 Same Rd and City, Al. large blue  small_blue 0
140 0077 1/19/2012 31w F 555 Death loc, City, Al. large_red small_green 1
141 0150 2/1/2012 47 W M 555 Same Rd and City, Al. large_blue |small_blue 1

Figure 1: Above is a screenshot of our Excel spreadsheet with two rows for each decedent: one for place of death and one for home
address. Under the address_icon column home and scene addresses are denoted by “large_green” and “large_red” icons, respectively.
The “large_blue” icon indicates home and scene addresses are the same for the decedent. Addresses and case numbers have been

modified for anonymity.

File Edit Tools Help =Rows1~ | O Cards 1 ? Map1 heroin_home_scene_201 2_2014
Imp 11 19:24:26 PST 2015 from heroin_home_scene_ 2012 2014.csv.
No filters applied. Sorted by death_address Ei Augus
LR 1-100 of 561 L4 - n Discard changes
case_id Location date_of death age race sex death_addresw
0512 0 412014 #4 B M % Change— | Change column
Cc g
Bil fm Column name address
35 Hide
0894 0 602712012 32 W M # SotAtoz [ Description Text
Wi ,
Bi: Sort Z to A Himshor e
g e
Type Location a Leamn more
Date/Time
Latitude death_address
Longitude

Figure 2: The screenshot shows the dropdown menu for each column (on left). Choosing “Change” from the menu generates a new
list of options for the given column (on right). In this example, location was chosen so that Fusion Tables could geocode the addresses.

Case numbers have been modified for anonymity.
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Figure 4: Low magnification of 2012-2014 cocaine-related deaths on satellite imaging. On the actual map, sliding the scroll bar in the
top left corner adjusts the level of magnification. Actual satellite images of each location are possible.
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low power satellite image of Birmingham with home
and scene addresses for cocaine-related deaths. In the
interest of anonymity, a high power image is omitted;
however, users can easily access close-up satellite im-
ages of each location. Figure 6 shows a screenshot of
a map of heroin overdoses using demographic icons
with available filters. A user can select boxes repre-
senting specific demographics, such as black females,
as well as enter specific age and time ranges to view
isolated groups on a map or chart. Our group em-
ployed many combinations of these filters to each of
the above maps, such as specific age and date ranges,
race, and sex. Applying these filters helped illustrate
the relative high incidence of heroin overdose in white
males and females. Filtering on the address location
(home versus scene) and demographics showed that
a greater proportion of African-Americans overdosed
on heroin in their home than Caucasians. However,
we did not observe any obvious geographic clusters of
heroin or cocaine-related deaths in Jefferson County.

While the above maps help visualize the data, charts
and summaries provide basic statistics to further illus-
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trate drug death findings. Figure 7 is a pie chart from
Fusion Tables that demonstrates the proportion of race
and sex dying from heroin use. Figures 8 and 9 pro-
vide actual case counts in tabular and bar chart format
for cocaine and heroin-related deaths, respectively.
Multiple variables can be included if the user converts
the data to a categorical chart, as shown in Figure 10.
This chart provides easy visualization of age in rela-
tion to race and sex for heroin overdoses. According
to the bar charts, the average age of death from heroin
was in the mid 30’s to early 40’s. Black females had
the youngest average age of death from heroin where-
as black males had the oldest average age.

Filters can be applied to each of the visualization tools
utilized above. Applying a filter to date of death, we
found that the number of heroin-related deaths nearly
doubled in 2014 from the previous two years (Figure
11). As can be seen from this figure, while the num-
ber of heroin-related deaths dramatically increased in
2014, the highest frequencies remained in white males
and females.

A =zp

Locust Fork
ﬁ' ®
aor

Aligood — |5 ] ‘

Highland Lake @j
% 2
Asn‘

Ohi
Springville

@G Ragland

:1'
’10
WGE

z
3

r !
) ‘r A
J Lincoln

Riverside

) &)’ Pell City 20
) % ¢ >
{ = )
: 7, &9
Windham ” [ ¢ 14
Springs. e
{23 “ 3 Vandiver (275)
) :
Samantha ‘ Hosp|ta|
Adger .
&) s & Jail
Kellerman ‘ e Chelsea 2-@
Searles
; o oo | 8 Home=Place of Death
ffﬁ 716) ‘\uew Pelham
hi & (z18)  Brockwood
Coker Alabaster Home Address
Nanhp;nn Holt . Peterson s ront g @ ‘
Tuscaloosa (z15) Woodstock
R oiaic — | B Place of Death
{17} vance (70
coaling ) ‘ )
alus Marvel (&=
& Talladeqa et £2015 Google - Map datz 82

Figure 5: 2012-2014 heroin overdoses plotted with specific icons.

Page 285

Cain etal. * Drug Overdoses Fusion Tables
ACADEMIC FORENSIC PATHOLOGY: THE OFFICIAL PUBLICATION OF THE NATIONAL ASSOCIATION OF MEDICAL EXAMINERS
©2016 Academic Forensic Pathology Incorporated
Downloaded from www.afpjournal.com by an AFP Journal subscriber
This article is for personal use only and may not be shared or distributed in any fashion



File Edit Tools Help | = Rows 1 5t Cards 1 ¢ Map1~ ‘ |z# Chart 1

.1 Summary 1 h

Location_number = 0

«
race = % =
Configure map
3 distinct values z N = 0 - Unaana
o nBamg A Sayre. @
o8 2 Location = Address ~ ~ \ B {
OH : (¢ ) N, o \ Clay
Y / | 5 \ = irgon
ow 230 ~ Feature map = \ 3 \ ) g
Quinton MtOlive | @
T {
Change feature styles... Gardendale a@ » g
< 1 o v
west defferson / 0p © A % g/
Change info window... 7 Brogsside yyatson ' @ o% 9
i Gr?% » R e
age _x Praco: “\B N\ o e
» Heatma \? , Q] Y o ufbndale
— — ? N 3 R S 1)
= in, e chalburg . | Vg
I o A o) e O - Roebi@Plaza
265 values from 17 through 67 G 53] Alton
L Qoregidalt ® o 7 I
sex = _ X = Docena
< I ] .
Mg =R o i
2 distinot values L]
arF 73 Sylvan Springs 7
= . & Mounta
oM 192 bl o &S _ o Brook
Reasant Grove 1 dg@
Fajrfiel y = s
RoghCreek o’ o f
K 1 Concord.
o N : MidiRId ‘
\ 4
& L Lokeudy. &
Lipsgmt > 3
date_of_death - %
_of g v B g
[— — \ L I s oo
265 values from D1/12/2012 to 12/30/2014 b ~ =L - e i
“adaer [ / o £

Figure 6: A screenshot of the Fusion Table software depicting a map of heroin overdoses by race and gender. The panel on the left side
shows available filters; users can click on the check boxes to select specific groups or an age range can be entered in the appropriate

text fields.
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Figure 7: The screenshot shows a pie chart that summarizes the findings from the heroin-related deaths. Filters and other charts are
available, as shown above.

Page 286

Cain etal. * Drug Overdoses Fusion Tables
ACADEMIC FORENSIC PATHOLOGY: THE OFFICIAL PUBLICATION OF THE NATIONAL ASSOCIATION OF MEDICAL EXAMINERS
©2016 Academic Forensic Pathology Incorporated
Downloaded from www.afpjournal.com by an AFP Journal subscriber
This article is for personal use only and may not be shared or distributed in any fashion




DISCUSSION

Mapping data related to drug use can be a useful tool
in the discovery and analysis of different attributes
of drug use. Our group can easily export data from
the JCCMEO database into Fusion Tables. To facili-
tate this process, we developed scripts in Visual Basic
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ates with Microsoft Excel) to automate the process of
organizing the data into a manageable format. This
formatting includes unique icons to denote specific
demographics, home residence, and place of death.
Combining our database with these scripts provides
real-time data analysis in Fusion Tables. Once data
has been transferred to Fusion Tables the following

for Applications (a programming language that oper- features are readily available:

File Edit Tools Help | =Rows1 B Cards 1 .i Summary 1~

Pl location_number = 0 AND race IN (Black', 'White', 'Hispanic’). Summarized by Race_sex

location_number ESS M 4 150f5 »
0 Jo Find Race_sex Count Count
176 values from O through 1 Black Female 13 - Coum()
Black Male 25 Hispanic Male
race = =l
Hispanic Male 2
Find C
White Female 17
4 distinct valu
istinct values r—— - Black Female
no vaiue 1
¥ Black 38
i§ Hhispanic = White Female
« White 48
Black Male
White Male
0 10 20 30 40
Figure 8: The figure portrays a summary of cocaine-related deaths from 2012-2014.
File Edit Tools Help = Rows 1 Bt Cards 1 .1 Summary 1~
- m Address_icon IN (large_blue’, large_green’) AND Location_number = 0. Summarized by Race_Sex
Address_icon = ¥ @ 1hafs @&
Find Race_Sex Count Count
2 distinct valuss Black Female 3 I count()
@ large_blue 126 Black Male 24 Hispanic Male
w large_green 139 Hispanic Male 3
White Female 65
White Male 165 Bl Female
Black Male
Location_number =K
0 -0 Find
396 values from 0 through 1 White Female
White Male
0 50 100 150 200

Figure 9: The figure above summarizes the heroin-related deaths from 2012-2014. As can be seen in the table and bar chart, the
majority of heroin-related deaths occurred in white males and females.
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B Cards 1 .3 Summary 1 [ Chart 1+

Help = Rows 1

on_number = 0. Summarized by Race Sex. sorted by ‘AVERAGE age’

Change tooltip...

Configure categorical chart

Category

Race_Sex «

Summarize data? ¥

Va I MINIMUM(age)
alues
Hire) Sax Black Female = . ;T\,‘?EXFI::::(:
count
age
¥imin ¥max ¥avg L) sum White Female h
case id
min max avg sum
White Male h
Choose...
Sort by Ieverse =
Black Male
AVERAGE age «
Maximum categories
1 Hispanic Male 5
0 20 40 60 80
Figure 10: The above categorical chart displays age data based on race and gender.
M 4 1-hofh 0k 4 4 14ofd » 4 4 14ofd »
Race_Sex Count Race Sex Count Race Sex Count
Elack Female 1 Black Female 1 Black Female B
Black Male 6 Black Male 5 Black Male 13
Hispanic Male 3 White Female g White Female 42
White Female 14 White Male 45 White Male 84
White Male 36
date_of death — X | date_of death — X | date_of death - X
01/01/2012 -12/3172012 Find Q01/01/2013 -112/31/2013 Find J01/01/2014 - 11213172014 Find
265 values from 01/12/2012 to 12/30/2014 265 values from 01/12/2012 to 12/30/2014 65 values from 01/12/2012 to 12/30/2014

Figure 11: The screenshot above is a merged image of filters on date of death to demonstrate the dramatic increase in heroin-related
deaths in 2014. The filter information was moved beneath the table to facilitate ease of viewing.
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Data filters and sorting options are available. For
example, a user could target 18-25 year old white
males from the data set and sort by date of death
or age.

2. If addresses are included in the database, these
locations can be plotted onto a Google Map. Mul-
tiple maps can be added to the project and these
maps can be manipulated in numerous ways. The
previously mentioned data filters can be applied
to these maps and any number of icons can be
used to represent data points. Furthermore, the
filter panel allows users to view how many points
are present for a given icon.

3. Fusion Tables can be shared in the same manner
as any other document in an online share drive. A
user can provide specific privileges to collabo-
rators, such as view and edit. Furthermore, multi-
ple users can link together datasets to create one
large database.

4. Google provides access to the Application Pro-
gram Interface (API) (7). An individual can cus-
tomize Fusion Table visualizations as well as
query data from the table to embed into other
applications, such as a webpage or statistical
software. These new features could then be shared
with the medical examiner community.

Fusion Tables could impact the forensic community
significantly because it is a powerful, versatile pro-
gram that is freely available to anyone. The afore-
mentioned features enable coroners to track drug
overdoses, or any other cause of death, and perform
analyses that can be relayed to interested parties, such
as interventionists and inquiring media. If one office
develops customized and specialized mapping tools,
these tools can be shared with other offices for effec-
tive data investigation. Additionally, Fusion Tables
confers the potential to merge datasets into massive
databases across the country. Medical examiner of-
fices can maintain private datasets or choose to share
their data, with privileges of “view only” or “editing.”
As offices begin sharing data sets, it may be possible
to conduct large-scale analyses into drug use across
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specific demographics, locations, and time-interval
patterns. Furthermore, if a group chooses to publish
the results of a shared table, several graphing options
exist that are designed for webpage compatibility.

For the present study, we focused on cocaine and her-
oin deaths as a way to demonstrate some of the func-
tionality of Fusions Tables as it related to data from a
CMEQO; however, Fusion Tables could also be used to
investigate prescription drug use or other illicit drugs.
Google Fusion Tables can be used for other applica-
tions as well. For example, California and New York
use Fusion Tables to display public data, such as un-
employment rates and stalled construction zones (8, 9).

Other mapping software exists and should be consid-
ered. CartoDB is an open source mapping application
that can actually plot larger datasets than Fusion Ta-
bles (10). The software also allows multiple layers
of data to be plotted depending on the membership
type — Fusion Tables offers five layers and CartoDB
provides four at the base rate. These layers help orga-
nize information so that one layer may show icons and
another layer displays the address. This software has
an attractive free version with similar functionality as
Fusion Tables as well as other options that require a
monthly fee. Furthermore, if an office chooses to use
CartoDB over Fusion Tables, similar functions ex-
ist to query the database (PostgreSQL/PostGIS). We
chose to use Fusion Tables because we found it easier
to use — not that CartoDB is overly complicated. Our
staff, who will continue to utilize the Fusion Tables
software, had minimal difficulties importing data, im-
plementing filters, or including the maps in reports. At
a later date, if the number of data elements increases
drastically, then a transition to CartoDB may be neces-
sary. However, for our office’s current needs Fusions
Tables was very easy to use and a flexible solution to
mapping a wide array of events and disseminating that
information to others.

Aside from Fusion Tables and CartoDB, several other
mapping products exist; however, most of these are
not free. Examples include Maptitude, eSpatial, and
QGIS cloud. The authors have included a small sam-
pling of the available geocoding software; searching
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for “geocoding software” or “mapping software” on
the internet yields results for many applications, some
of which may provide a better mapping solution for
other offices.

Our future goals include the expansion of Fusion Ta-
bles to other avenues, such as motor vehicle accidents
and shootings. Also, we would welcome collaborative
efforts with other CMEOs for large-scale drug use in-
vestigations. Our group is actively working with the
School of Public Health to integrate advanced statis-
tics into our work. Once these statistical functions are
developed and linked to the Fusion Tables data, these
analyses can be automated. If other offices are inter-
ested in using a similar system, it should be a relative-
ly simple process to share the programming scripts as
well as integrate their datasets. Developing a collabo-
rative, standardized system will improve investigative
efforts, facilitate effective interventions, and incorpo-
rate underserved regions that cannot afford expensive
research software.

Recently, our office incorporated Fusion Tables into
the annual drug report that is supplied to local law
enforcement and public health officials. Specifically,
the Chief Deputy Coroner of our office is embedding
these visualizations into his summaries with filtered
data for overdoses relating to heroin and prescription
drug use. Furthermore, after a large county meeting,
we have established a set of shared folders with the
Health Officer of Jefferson County so that he now
has access to parts of the JCCMEQ’s drug data. This
arrangement will hopefully facilitate collaborative ef-
forts between the JCCMEO and public health officials
who are seeking to develop interventions to curb drug
use. Examples of these interventions include naloxone
distribution, drug abuse prevention education as well
as treatment resources, and disease control (i.e., Hep-
atitis C and HIV). From our discussions with public
health, heroin and prescription drug abuse are prime
targets for interventions; thus, acquiring demograph-
ic information, home address, and place of death will
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support their endeavors. While communications be-
tween the JCCMEQO and county public health have
been greatly enhanced, this form of collaborative
work is still new, and the long-term impact may not
be realized for months to years.
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