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Context: Real-Time Biosurveillance Program (RTBP)
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v Reliable advanced analytics & Intmtlve, highly interactive interface
v Automation of routine screenings & Support of manual evaluations by human experts




Data entry using Java-enabled mobile phones

Fanl EEEN

Select Application:

‘-Fullll dbe i)
Configure Healthcare worker Profile

10:(*) | E900w

Retype 1D:(*) | E300v
First Hame:x*} Harry
Last Hame:(*) Potter
Type:(*) * wHn
Phone: |+31 555 1212

Faml

Enter Patient Record

Date:
02:04:00 Pr
Sat, 01 Aug 2009

Location{*): * Athikadu
Health worker ID: ¥ 5300

Patient First Hame:
Hatry

Patient Last Hame:
Potter

Hote:
Japan

Gender(*): ¥ hale

AgeGroup(*y: ¥ 3514

Press Hext button to go next page

Eack

MWt

E-Mail:
|harry@puﬁer.uk.cu| |

S

(b)

Fuml ABC i:::)
Regizter Health Worker Locations

[Fill to download location
Location:(*)
HEC

Parent Location:(*)
A Therukur

(d)

I‘F..ul ARC
Disease Information

Search Disease:
ch

Disease: * Cholera

Symptoms:(*)

Abcomingl pain, Ache, Chills, Muscle Cramps,
Mausea, Thirst, Vomitting, Watery Diarrhosa

Signs:

to touch, Tau:h\,fcardial

Detbvydration, Drovesiness, Increase sensitivity

Status: ¥ Referred

—

(c)
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mHealthSurvey application is
a pull-down menu driven
interface designed for
entering case data

It does nor require fancy
phones or technically savvy
personnel
— The duty in India performed by
village nurses (medically trained,

but initially not always fluent in
mobile phone usage)

— In Sri Lanka — by low cost
personnel with limited medical
knowledge, but technically able

Practical utility of RTBP
hinges on reliability of data




Fidelity of the digitized data
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PROBLEM EXAMPLE

Use of synonyms

goal fever =jail fever = typhus fever
dementia = memory loss
enteric fever = typhoid fever; encephalitis = meningitis

Inserting symbols and extra spacing
between words

body ache =body-ache, body pain = body pain

Changing the order of words

muscle weakness = weakness in muscle
stomach pain = pain in the stomach

Inclusion and exclusion of adjectives

‘severe’ memory loss vs memory loss

Using local language when terms
are unknown

leg vettuthal (Tamil] = broken leg [English]

Using preposition and conjunctions
between different terms

nasal stuffiness or sneezing
over bleeding with abdominal pain

Long sentences

not able to identify color white and shining patches
without any sense

Mistaking treatment for diagnosis

oral pils, remove catheter, vaccination

Prepopulated instructions in text
boxes propagating to database”

please specify details
specify symptoms

UK vs USA spelling

diarrhoea = diarrhea
vomiting = vommitting

Test results as symptoms or signs

BP 140/90, BP 120/100

Singularvs plural

fit / fits , cut / cuts

Inconstancies in the verb tense

faint, fainted, fainting




One type of a systematic problem

|| Kandanegedara
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« This graph
depicts time
series of daily
counts of
disease
records
collected at one
particular
location

* Luckily, a sudden drop in data quantity can be recognized using one
of the standard event detection algorithms (such as CuSum or

temporal scan)

* This type of irregularity, if not accounted for, could bias baselines
and artificially lower expectations of disease rates, potentially
leading to increased rates of false positive alerts in the future.
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May-2010

Jul-2010

e RTBP detected an
unexpected
escalation of fever

cases in one city
by end of June2010

« However, the total
count of all
diseases also has
peaked at that
location at the
same time
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Another type of issue: Batch data entry

Fever @ Narammala

il
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« RTBP detected an
unexpected
escalation of fever

cases in one city
by end of June2010

 However, the total
count of all
diseases also has
peaked at that
location at the
same time

 Turns out, the data
was batch-entered
with the date of
entry incorrectly
replacing the date
of patient’s visit .
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distributions observed during the period of suspicion and in the past

« That hypothesis can be further confirmed by comparing disease rate
 They are almost identical

» This confirms the nature of the detection to be a data entry problem, not

a disease outbreak
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RTBP reveals 340 cases
Measles coming almost
exclusively from a single
location

Measles is a notifiable
disease in Sri Lanka and it is
thought to be rather rare

Can we possibly face a real
outbreak?

It turns out that the data entry
staff meant to enter “muscle
pain”, not “measles”

How could this type of error
be automatically flagged?
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Items from the upper left quadrant of the disease map

Fever > 7 Days

Measles

Location: Katupotha
Count:321

Tetanus
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Over 150 cases escalated in February
and March of 2010, affecting primarily
a single location, during the non-rainy
season, which was not so common.
But, RTBP personnel was unable to
identify any data fidelity issues. It was
a legitimate health event.

The likelihood of a measles outbreak
emerging in a single location without
spreading to other areas is low.

The data was miscoded. The true
diagnosis was “muscle pain”.

The assistant entering the data had
submitted data for Toxide vaccination as
if it represented Tetanus disease cases.
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We observe variance in doctors preferences regarding issuance of
preliminary diagnoses of certain diseases which manifest in similar

way, for example flu-like diseases:

disease

Respiratory tract Upper Respiratory Tra?(

location Common Cold Cough infection Infection Grand Tofal

Bopitiva

Dunakadeniyva

Horathapola

Kandanegedara

Kattimahana
Katupotha

Koshena

fMunamaldeniya

Marammala

Sandalankawa

T«
N

4

This issue may dilute signals and reduce our ability to quickly detect
emerging outbreaks.
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Disease map plotting communicable diseases in Sri Lanka
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Summary

Low quality of data can easily invalidate
health surveillance and epidemiological
analyses

Implementers of biosurveillance systems
must be prepared to face challenges of data
quality, especially in environments with
limited resources

Automated algorithms capable of detecting
systematic data quality issues can be of help

Using a few practical scenarios, we have
shown how to automatically detect certain
types of avoidable systematic data entry
errors in support of real time health
surveillance

We are developing a toolkit to guide agile
management of health data quality
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