Computing and Global
Health

CSE 482b
ICTD Capstone, April 17, 2023

Richard Anderson

4/17/2023 CSEP 482B, ICTD Capstone 1



Today

* Global Health Overview
* Burden of Disease
* Health Care Systems
* Global Organizations and Funding

 Computing and Global Health Projects
* Mobile Wellness Toolkit Project
* Mobile Midwife Platform
* Projecting Health
* mPneumonia
e Cold Chain Equipment Inventories
* mWach
* Uganda CCIS
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World Bank High Income
Both sexes, All ages, 2019, DALYs
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Health Care Systems in LMICs

e Public and Private Health Care

* Hierarchy of facilities

* Major Hospitals, District Hospitals, Health
Centers, Health Posts

* Under resourced
* Limited equipment and supplies
* Lack of trained people in rural areas

* Limited governmental financial support
* Ministry of Health controls policy
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Global Organizations and Funding

* Global stake holders
 Unicef, GAVI, WHO

 National Donors
« USAID, PEPFAR,CDC, GDZ, DFID, Norad, JICA, ...

* Private Donors
e BMGF, Clinton Foundation,. ..

* Broad mix of implementing organization

* Funding streams determine priorities
* Focus on particular diseases



UW ICTD Lab Projects

&ICTDLab

Esther Jang Matt Johnson Samia Ibtasam [Razaq] Naveena Karusala

U? L g. .‘ =, H

Matt Zlegler Sudheesh Singanamalla Emmanuel Azuh Mensah

~

Nick Durand Lisa Orii

* Research group founded by
Richard Anderson and
Gaetano Borriello s

 Kurtis Heimerl joined in |
2015, June Lukuyu in ECE is &
{

an Affiliate

Ananditha Raghunath
' o 5

Nussara (Firn) Tieanklin Innocent Obi Jr
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Digital StudyHall

. Vidgolbased education using Tutored Video Instruction
mode

* |dea was to use mediated video presentation
* Benefit of expert content, mediation, and peer discussion

* Project was conceived by Randy Wang, a Princeton
University professor who left the university to establish the
project in Lucknow India

* Goal was to provide educational content to rural Indian
schools which often lacked qualified teachers

e Model —teachers in the schools would “co-teach” with a video
lesson filled in a different school

 UW Faculty involvement: Richard Anderson, Tom Anderson,
Arvind Krishnamurthy, and Kurtis Heimerl (as a student)
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Digital StudyHall

* Project was initially technology focused
* Viewed as a networking project for distributing content
e Secondary project was developing low cost display mechanisms : ‘

* Education was viewed as the “Application Domain” for the
technology

* Randy Wang was employed at Microsoft Research India
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Digital Public Health -> Projecting Health

 Application of Digital StudyHall/Digital Green ideas to Public
Health

* Led by University of Washington and PATH in Uttar Pradesh India | &
* Most similar to Digital Green in technology approach

* Video topics had standard messaging based on official guidelines
e Far more concerns about getting messaging correct
* Implemented community advisory board

* Deployment approach
e Use by ASHAs (Community Health Workers) leading Mothers’ groups
* Local NGO to manage deployment

* Social media technology has changed since project wrapped up PAT H

)0::A0/[/2000
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Open Data Kit

* Problem: Digital data collection in poorly connected
environments

2007 Technologies:
* Personal Digital Assistants (PDAS)
* Feature Phones

* Forms based data collection
* Enter data based on individual forms
* Forms end up as records in a database
 Example: tracking Malaria outbreak in remote villages

Initially University of Washington project, now a widely
used system under a number of different brandings
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OPEN DATA KIT

Ask about main symptoms

 Cough or difficult
breathing

Diarrhea
v Fever

Ear problem

Other/None of the above

12



Open Data Kit History

* Brainchild of Gaetano Borriello

* “Let’s do data collection with Smart Phones in developing
countries”

e Use of Android Platform

* In 2008-2010 there was great skepticism that smart phones
would be a feasible device for global work

* Initial development by UW PhD students
* Open Data Kit: Suite of tools for data collection
* Spun out from UW as independent projects
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[Table: Facilities (Detailed)

Tchikandou

arte

Alibori Kandi
Atacora Donga Dds
Direction Départemental de la Santé

aaaaaaaaaaaaaaaaa
I I Centre de Santé d'Arrondissement
Borgou Nikki

Centre de Santé d'Arrendizsement
uuuuuuuuuuu

* Successful bet on future technologies ==
e Reliance on consumer technology
“Market fit” — addressed an important global development use case

|dentified different roles in the digital data collection
* Deployment architect — manage data collection and forms design, but not
systems programming

* Enabled organizations with “moderate” technical capacity to manage
data collection

* Open source allowed multiple organizations to build on platform
including commercial organizations
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/)
<>>¢\. ODK 2.0 Architecture

CLOUD MOBILE DEVICE
‘ SCAN  SURVEY  TABLES

ODK 2 aka ODK-X S I
AG d I_ I:

* ODK 1 —Submission of forms based |
information from Android Device to i

Server e | =T

<l =

* ODK 2 — Data management platform Lj SRR

with database on both Android Device
and Server

* Row based synchronization in

online/offline environment -

» Substantial generalization of ODK 1
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o
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e Platform for research projects = gl
List View Detailed View Map View SpreadshegL
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Mobile Wellness Toolkit Project

* National Science Foundation project

e Partnership between University of
Washington and PATH

* University of Washington

e Richard Anderson, CSE
* Gaetano Borriello, CSE

e Beth Kolko, HCDE
e PostDocs: Brian DeRenzi, Neha Kumar

* PATH

e David Lubinski, Kiersten Israel-Ballard, Noah
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SPATH
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How do we make low cost
consumer technologies available to
organizations who implement
health and wellness programs?
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ODK Sensors

* Framework for integrating sensors into an ODK2 Application

* FoneAstra — sensor bridge for mobile phones
* |nitially basic phones, but later android phones

 Temperature Monitoring for Vaccine Refrigerators

* Temperature Monitoring for low cost breast milk pasteurization 1
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mPneumonia

* Pulse Oximetry for detection of childhood pneumonia

O)K ODK 2.0 Example

* Pneumonia Detection (Ghana & India)
* Digitize complex WHO-IMCI workflows

* Guide and assist user obtaining proper
patient measurements

* Display treatment based on IMCI guidelines

R




Job Aids: Smartphone Apps for health
workers

How To Do the Rapid Test for Malaria

Modified for training i the use of the Generic Pf Test for faiciparum malaria

Step 14 0f 16
swpsor1e swps ot 6

How 1o read the test results
Open the lancet. Prick the patient's finger o get a Use the capilary ube o put the rop ofbood i

of the square hole marked
i POSITIVE

DO NOT set the lancet down before
discarding it.

Aline near letter "C* and a line near letter "T"
means the patient is POSITIVE for malaria.

The testis POSITIVE even if the line near *T is
faint.

T :EQ\?\

opest 1ho test using 3 NEW unopenved test paciet 30d 3 NEW unopened isrcet

NOTE: Exch test can be used ONLY ONE TIME
Do not try to use the test more than once.

4) (Eusap

&

FiND (URC)
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Point of care diagnostics

e Rapid diagnostic tests (RDTs) quickly test for
conditions based on blood/urine sample

e Supportive tools to aid health workers with the
administration and interpretation of these tests.

b & Y

‘(EBF‘(‘:M i MALARIA
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Mobile Midwife Platform

* Mobile data collection to support PNC
Visits
* Datacollection
* Protocol support

* Open Data Kit application

* Android phones deployed with nurse
midwives

@ R sreEra Wi | AR u S e
at et qmet R BT R 9w gy

Jotol « 3, GG
Prom wisuBui At it

ok A i
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Mobile Videos in MMP

 The use of video is feasible in
PNC visits

e The PNC environment is
complicated

e Patient education occurs
throughout visits with various
levels of effort

* Multiple settings and participants

e Authority and trust

* Nurses viewed video as being
authoritative and enhancing their
communication

4/17/2023 CSEP 482B, ICTD Cap
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Control  One-way Two-way
MWACH Group SMS SMS

P t
. wom;ig:]:cr:eives
 Study with Dept of Global Health twice-weekly
No SMSf with P;_ealth
e SMS Reminders to Pregnant intervention. relevant to her
health and her

Women in Kenya stage of

pregnancy.

* Target basic mobile phone users

* Innovation was two-way SMS B ———

EEEEEEE "
o7 Anemia

simHoay 10-30-1988
23 years 4 months old

STATUS Pregnant

YOu: L oazono -on 8-20-2012
Stop eating fish first and visit the clinic as 10 weeks

EDUCATION
covpleren 8 Years

cor 1essage “

Guace English

Adila Michiek 5 days
TIME 8-10 p.m.
Eucabeth Owit Is fish good for pregnant
woman? » Clinic Visit History
Adla Otieno
4/17/2023 CSEP 4823, ICTD Ca YOU CALLED -07-2012 23
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Cold Chain Equipment Inventories

* Vaccine Cold Chain: National Storage of Vaccines from import to

delivery

* Critical for management of national vaccine programs

e Expanded Program of Immunization had dramatic impact on reducing

childhood deaths

Polio
2008

“:’{,’4
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Vaccine Cold Chain Structure

Vaccine
Manufacturers

National Vaccine
Store

Regional Regional

Primary Intermediate vaccine store Health centre Health post

vaccine store - P Upto one

Upto 6 Months | Re0IM-Upto3 | Disrict-wpto_| Upto onemonth | O I Store Store
OPV -15°C to -25°C
BCG
Measles, MR, MMR 2°C to +8°C
YF . . . . . . . . .
- . (15°Cto 25°C also possible) District District District District

ib freeze-dried

Meningococcal A5 $2C to 48°C Store Store Store Store
HepB
IPV
DT,DTR.DTPHep B +2°C to +8°C
Hib liquid Never Freeze |
= Health
1T

Center

Health Health Health
4/17/2023 4 Post B Post Post
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Cold Chain
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Cold Chain
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Cold chain equipment

4/17/2023 CSEP 482B, ICTD Capstone

28



Col

d Chain Equipment Manager (CCEM) Software

Setun | EntevEdtiwenioyDuta Inrendor Data Reparts y—
by equipment ional-level)
Retrgerstars/Freszers | Cold Sones and Vatage Vacdnes  Meah | Adminitrative | Fuel Castand Curent Vacane | Language, \ @ Working Well O Working Needs service B Not Working
Inventory Data Reports >> Standard CCEM Reports >> Summary Reports Vaccine Corners  RegulatarySiabzers Faciy Tyme | eves and Data | Demographic nfs | Senedue Sekings
View/La Catalogues Courtay it immunzation Program Languagel 1200
Geographic parameter: c ViewfEditc y 10
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Areas included:
Whole Country

1 L
@ H9o-0¢- < h Facilities - Cold Chain Equiprent Management 2.1 (Version 2.1.6.4)

4/17/202:

CCEM Setup Enter/Edit Inventory Data Inventory Data Reports Forecast Equipment for Multiyear Plans System Administration

Refrigerators/Freezers = Cold Boxes and Voltage Vaccines Health Administrative Fuel Cost and Current Vaccine Language
Waccine Carriers  Regulators Facility Type Levels and Data DemographicInfo Schedule Settings
View/Edit Catalogues Country Data Immunization Program| Language

# ||| Enterf/Edit Inventory Data >= Health Facilities and Inventory => Enter New Data

Facilities | Refrigerators/Freezers | Cold boxes and vaccine carriers | lce packs | Cold rooms | Voltage regulators | Generators | Transport
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CCEl Data Standards

* Goal: Agree on
standards to allow tools
to interoperate

* Wide range of tools
available

* Data integration
problem is central

* Need for multiple
software tools

unicef

World Health
Organization

wCCEl Laos

1 -HEALTH FACILITY QUESTIONNAIRE

1. Facility code:

Administrative levels and facility information
2. Province:

3. District:

4. Name of health facility:

5. English name of health facility:

B. Type of health facility:

Mark

E box
[ Mational vaccine stare
[Province vaccine store
[ District vaccine stors
OProvincial hospital
[Creferral hospital
[Health centre A
[JHealth centre B

Health facility ir

7. Total population in area served by facility:

8. Facility coverage (per cent of population receiving
immunization services from facility):

9. Number of villages reached by facility {(Only for

Health centre):

10. Vaccine storage type:
[Ooepot

[oelivery

[CDepot and delivery
[Ne storage

lark only ONE box

11. Vaccine delivery type: Mar
[static

[(outreach

[[static and outreach

[ No delivery

Health facility energy sources available to power cold chain equipment

11. Electricity source: Mark only ONE bo

12. Grid electricity availability per day: Mark on

C&rid [] Generater [CIMore than 16 hours []8 te 16 hours

[[Grid and Generator [ None [J4 to8 hours [ Less than 4 hours
[ None

13. Gas 0 14. Kerosene:l

Oavailable Cawvailable

[irregular Cirregular

[ Mot available [] Mot available

[ Unknown ] Unknown

Cold chain logistics information

15: Vaccine supply interval (weeks):

16: Vaccine reserve stock requirement (weeks):

17: Mode of vaccine supply:
Coeliversd

[Ccellected

[Both deliversd and collectsd
[IMene

18: One way road distance to closest supply peint (in KM):

19: Main supply point:

20: Secondary supply point

4/17/2023 CSEP 482B, ICTD Capstone
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Laos — Integration with SMS reporting

4/17/2023
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Global Cold
Chain
Information
System

as —— epor
U dan d d CC | S '-foa::j Database GeRneF;atiton —>
2
Architecture € ﬁ

< > —
ODK-X ODK-X Country
Client Server Database

/AAzure

A
I
Database ODK-X
Client Data Bridge
— I
Local
Database
CCEM
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Uganda Cold Chain Mobile Application

* App built on top of the ODK-X platform
« Combination of ODK Survey and ODK Tables
« Written in Java Script

 Manage a database of health facilities and refrigerators
associated with facilities
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Refrigerators
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Chisitu Dispensary >
Facility ID: 1019-0025

Refrigerator 941077

Balaka

Basic Refrigerator Information

Refrigerator: 32951031

South West Machinga

Vaccine Supply Vaccine Supply Mode:
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g Ref”gerator- 941077 Reason NotWorking:  Date Serviced: 2017-05-
4 B N i Mulanj Catalog ID: E391m Needs Spare Parts 05
b " i i Health Facility: Chisitu Dispensary
i Power Information Edit Service Priority: High

Electricity Source: Grid  Kerosene Availability:

Phalombe Not Avallable

Grid Availability: More
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Results: Functionality

Updating CCEI
* Datareported from 80.15% of the 394 HCFs in the study districts
* Datareported from 80.77% of the 486 CCE in the study districts

* Frequency of temperature excursion:

Analysis: CCE functionality Analysis: CCE temperature performance
Analysis:

60 non-functional CCE out
of 489 in study as of July
10,2020
Prioritizingrepair:

129 Out of 795 entries
showed CCE with either
freeze (35) or high alarm
(94) data

B Functional ® Non-functional B Freeze alarm ® Temperature between 2-8C ® High alarm = Blanks
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Questions and Discussion

Richard Anderson anderson@cs.washington.edu
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