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Medicine tends to be problem-centrlc focusing on conditions as
separate. Is there a way to improve the comprehensiveness of diagnoses 1,048,576 entries (2007-2011)
through a holistic analysis: which diagnoses tend to co-occur in patients

of similar demographic groups? Duke hospital records, Durham Cty.

Grouped by demographics:

AIM: Construct an interactive diagnosis network that allows users - Age:0-90+
to explore patterns between disease categories and demographics

as well as narrow down which health conditions tend to co-occur Race:White, Black, Asian, Latino

* Gender:M | F
) i R ( h Diagnoses coded using ICD-9 codes
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static grap related conditions pairs, all patients kept in dataset were
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CONSTRUCTING THE NETWORKS

4]
Global Network Ego Network

* Parse CSV - |SON format, create node ¢ Consist of focal node and neighbors
(diagnosis) and edge (patient) lists with * Use force-directed D3 layout to
source-target pairs and indices map nodes near related disorders

: , . * Each node represents a diagnosis
* Run data in Gephi to create network ¢ Uses search algorithms to match

* Each edge represents a patient
Earlier diagnoses = Later diagnoses

with layout, color codes user input with corresponding
« Add Sigma JS plugin to make network diagnosis entry
interactive

Displays neighboring diagnoses ealth Networks and Disparities
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USER SEARCH AND ICD-9 CATEGORIZATION

User Search Algorithms

String Match — match user input word-by-word;
least flexible since user needs to know medical
vocabulary

Boolean Search — combine components of words
and return intersection; returned too many results

Google Custom Search — load search results from
customized search: www.icd9codes.com;working
solution, accounts for context of search/similar
terms

ICD-9 Categorization

Allows users to easily determine which disease
category their diagnosis falls into

We added to the existing ICD-9 hierarchy, which
organizes 3-digit codes into more specific 5-digit
codes.

We came up with categories = subcategories =
diagnosis.

» 3§9 Other headache syndromes |
b 339.0 Clustecheadaches and other trigeminal autonomic cephalgias
) 33990 Cluster hefidache syndrome, unspecified convert 338,00 to [CD-10-CH

13394 Chronic pefoxysmal hemicrania convert 33,04 to ICD-10-CH
I 339 85 Short lastifl unilateral neuralgiform headache with conjunctival injection and tearing
eohalgias convert 339,09 o 1C0-10-CM

"1 "posterior dislocation of lens",
" “chronic tension type [EENEMR",
"1 “"aphakia",

"': “subluxation of lens",

"1 "episodic tension type headachel',

"1 "extreme immaturity, 1,000-1,249 grams",

String Match

Legend:

|ICD-9 Diagnoses .
Patients
© Disease Category
Integumentary System
.Regulatory Systems
.Circulatory/Respiratory System
Clinical Diagnostics

Nervous System and Psychological
Disorders

.Reproductive System
.Injury and Poisoning

[ @roup 1 (140 members)
:lemz(unm)
-lepa(znom)
[ Group 4 (120 members)

Group 5 (81 members)

Search:

\ Search by name

“head ache” vs “headache”

"headache"

Boolean Search

{

ICD9-codes

........................

onoca; CA prostate.

accident

998.2 - i puncture or ion during a
not elsewhere classified

998.4 - Foreign body accidentally left during a procedure

998.7 - Acute reaction to foreign substance accidentally left
during a procedure

Google Custom Search

"label": "Diseases due to other mycobacteria",
"x'": -54.574867248535156,

[ Group 6 (148 members) },

Group Selector:

[ Group 7 (100 members)

""Degree':
""Diagnosis":
""Category": "Integumentary System",
"Subcategory":

"y'": 85.48246002197266,
"attributes":{
"ICD-9 Code": "31",

nasm,
"Diseases due to other mycobacteria",

"Infections and Parasitic Diseases"

"color": "rgb(226,139,255)",
_"size": 12.674418449401855



