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Problem: Limited & poor data on primary care

Data from paper documentation

(huge effort, limited, poor data)

Can’t improve what you can’t
measure

Barrier to achieving SDG3

(global problem; 523b industry)




Solution: Smart, paper-based clinical documentation

Use of templates

(structured, evidence-based checklists)

Print on demand

=t (using simple rubber stamps, or pre-printed)

Maintain existing workflows
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7T Digitise with minimal effort & cost

(using computer vision technology)
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Impact on NCD, infection management

BP control in repeat

encounters
50%
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Antibiotics used in UTI management
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Dedicated NCD clinic using PaperEMR

General outpatient clinic using PaperEMR

Kleczka et al. Int ) Med Informatics 2018

Pre-intervention (standard paper-based documentation)

Post-intervention (PaperEMR + data feedback)

Kleczka et al, BMJ Global Health 2019




Impact on maternal and newborn health

health*E=net

A

Migori€oynty

mobile Safe Childbirth Checklist Deptoffall Services

presentation

ofmother [~ | 0 [ [~ Jawem  watnersier: [ | [ [ [ | | | | | ]

Collected by:

mSCCv1.0A

Maternal age grs)
Os<19 Q3135
Q2025 Qe+
2630 Ounknown
Gest. age (wks)

Q%7 Q3741
Q27

Y N ? Assessment
QQQ B 140+ (sy5) or 90+ (dlas)
QQQ Temp. 236°C

wmm Foul discharge
PROM
OOQ Vaginaitieding " PPoersnQOQ)
QQQ Preterm labour iabetes QO Q)
OQQQ FHR >160/<110 e O:“O
QOO Active labour (cx 4scm) @ 1+O?0)]
OOther  De

Ifsenthome,  RestQ

advice’ Hycration()
Return f danger signs+ Q)
B | or contractions <5min apartQ

Phone #:

I TTTTTTIT]

Name:

(First) (Widdie) (Lash)

DoB/Age:

LNMP:

Gest. age:
(in weeks)

(by LNMP] by fundal hoight in cm) (by ulrasound)

Sub-county:

Village:

Notes:

steamission LA
to Maternity DH_HD AM/PM

Collected by:
E mSCCv1.0B ‘Admitted for: sSVDQ
InductionQ)
QSupplies o clean hands |Confirm  Planned CSQ
QGloves for vaginel exam Emerg. 65O
Q Foetal Y
' N?
Oo inform f danger signs + i sy
Y N ? Maternal assessment FHR>160/<11000
QOO Chr. hypertension e, heart beat QOO
OQQ piatetes 000
QOO Sev. anaemia (Ho <7giot) Twins+ OO0
OO Temp. 2380 weROOO
OO Foulvag. discharge Foetal anomaly OO0
[ele} 00
OO Active labour (Cx s+cm)
OO prrOM / ROM >18n Antbots O
(O Normal ys <139 AND Dias <89 mimiig | BP ES»EO
Q1IN S 40.1500m 00000 | ey 2299
(Q 2°HTN Sys 160179 OR Dias 100-109 rerantt o]
O 3°HTN sy 180+ O Dias 110+ eS80 Instructions for use
Q'Sev. headache Q) Visual disturbance .ﬂ_m::mnﬂ.o et
Oepigastic pain O ComulsionsComa _, Birth at o
If yes] Corticosteriods Q)|
Mother has plan for
O postpartum contraception [ Tocoties veaney
Partograph started? MgSO, (neuroprotection) O |
O |Prep for pr bithQ

Y N
_“_ Referral needed? OO _H_

The mobile Safe Childbirth Checklist

Documenting every facility delivery in
Migori County, Kenya

Cesarean Section rate
per facility

# deliveries

per facility




Potential impact on Covid-19

(for screening all patients

Coronavirus Screening " | ./ 5//4 tacilties)

Screening facility:

| - Rapid, large-scale, paper-based screening

RS (at facilities and at community-level)

(incl. landmarks)

Patient name: Age: . .

u Covid19-scr v1.1 [] Instructions
D f (ddimmlyy)  Time (b 12h) SHADE circles. DON'T check/tick
ate of screenin mmlyy) _Time (hh/mm;
. o] OV ®ex

<[o]7 - Digitisation using personal smartphones

covid.paperEMR .org

Reg.
#

OMale O Female Age): <50 5-180 . . . .
0503 501 Cinicai notes (with minimal infrastructure roll-out/management)

Y N Symptoms (in last 14d) Risk factors Y N ?

QOO Fever Hypertension QQQ[ ~+++-r

QO Dry cough Diabetes OO QO
o ’ c

QO pifficulty breathing v gi":e":s'z 000

i B Linkage to testing, notification, contact tracing

QOQ Contact (with Covid-19 case) Covid-19 [ ===

counselling
OO Travel outside Kenya Symplomso

Qs ezme | (SMS alerts to patients, providers & health managers)

O Referred(for non-Covid-related issue)  Self qu Q| Ctinician:
O Referred (for Covid-19 testreatment)  Emerg. contacts Q)

Signature

| Consent to contact YONO L] e

Symptoms (2-14d post exposure) S - Close contact (<6 feet)
read b . .
- Fever, Cough, Shortness of breath P Y - Droplets (coughs, sneezes)
ntegrated telemedicine, referral managemen
Difficulty breathing, Persistent chest pain Protect -Avoid touching eyes, nose, mouth )

or pressure, Confusion, Bluish [ips or face oneself -
- Distance from people

Protect e (supports next steps in Covid-19 response)

0 me over coughs and sneezes
hea/th : net others - Clean and disinfect surfaces

Avoid close contact with sick persons

PaperEMR screening tool for Covid-19



The Competition

Approach

Status quo

(paper-based
documentation)

Electronic
Medical Record
(EMR) systems

Bespoke MI&E
solutions

Pros
Easy to continue

No training needed

Digital data

Multiple vendors

Digital data
Customised solutions

Cons

No/limited digital data
Transcription costs

Infrastructure

Training, workflow change
Clinician/patient interaction
GIGO

Infrastructure
Training, workflow change
Customisation effort

Procurement, lock-in




The Achievements

[ 2017 |

Research project
10 slum clinics
3,000+ records

2018

GE grant
Ops in Uganda
Innovation prize
[JMI publication

2019

BMJ GH publication
County contract
Pvt. Sector, Malawi
500+ records/month

10+ clients; 150+ sites

County sales through
iINGO partnerships

Pvt. Sector (insurance)

100+ clients; 1000+ sites
10+ counties in Kenya
5+ countries
20,000+ records/day



The Model

Facilities Tools Data Customers Funders
& users -Personal device -Web portal, raw data, DHIS2
- Paper forms/stamps - Accessed on mobile devices Local/
5 MOMM_ @ National
OVt Govt.
¥ eiey DFI
+ e (USAID)
L e Research Research
o1 org. Pvt Fund,
sector, ... Firm, ...
Service delivery Free tools Data subscription, Reports Implementer Social/

(healthcare, === (documentation, ===  ($10-100/facility/m) <= (social impact, <g=== Commercial
claims, supplies) digitisation) (? per data point) business intel) mandate



Problem: Few, poorly distributed physicians in Africa

Leading to inefficient referral:

<2 doctors P . _“ . _“
per 10,000 people oor inftormation transrer
in 37 countries (facilities not prepared to receive referrals)
in Africa

50-70% current referrals avoidable*

(by supporting frontline nurses in PHCs)

*Health-E-Net data from Turkana County, Kenya



? Pre eclampsia

VA dnoix 1451
Presumptive Diagnosis *

Our approach:

Case Summary *

A primigravida in 3rd trime
with headaches, and pain i
3 days. Not attended any A
and no prior history of sucl
145/100 mmHg with oede|
150/m. Started today on M

A1 Questions

Specialists/ Reasons f

Should the patient be referr¢
centre, and if so, when?

O 500 B8 72% 11:42

A Referrals

O General () Paediatrics (@) M

O Consultation

Maternity
HIV, Syphilis

HIV: O Positive (O) Neg

(®) Unknown
VDRL: () Positive (ON
(®) Unknown

Status at Referral

Level of consciousness: ,.

O Voice O Pain

O Unresponsive [

v, _ Combining Tele-consultations
. + Referral Management

3/12/2018 a]

Effective information capture
(structured + unstructured data, images, scans)

-+

Effective information sharing

(fast, actionable, targeted, confidential)



V4 4 NWosx 2036

G m Gabriel Tele-consultations

New Maternity Referral case.
ol ~ = A 4 o 0% 1607

K Jrar + Referral Management

O VA dnmoox 1319

Patient name: Nakia

Study: CT Head Minimizing infrastructure need

(bring-your-own-device ‘BYOD’ model)

k. Maximizing simplicity

g : https:,

Reasons for Refel

(minimal training, intuitive workflows)

1. Should the patient be
health centre and if s

! Series: 1/5

Image: 7/23

Diversifying use cases

(support for mobile imaging, radiology)



GabriellRM - Impact in Turkana

Turkana Referrals in 2017/18 - by Age, Sex Increased equity in access, lower costs
® Children = Female (Adult) = Male (Adult)
50%
40% * Increased equity in access
30% - >100 patients managed remotely in Turkana

20% - Increased access to care for women & children

10%

o% Internal Referrals  External Referrals Tele-Consultations * mm<_3mm O._n Z_AM—J OWB _3 ._n_ q.m.—” <mmﬂ _3 |_|C ﬂ_Am Nna

Potential savings of >KSh 3m per year

Savings only based on avoided transportation
Does not include avoided clinical & OOP costs
Despite long strikes by doctors & nurses

2017 Savings from nREM

m Actual Potential

. Ksh491,600

Ksh3,361,200




GabriellRM - Impact in Turkana

Tele-consultations by cadre - 2017

RCO-Specialist —
9.8%

RCO-MO
18.0%

MO-Specialist

RN-MO

6.6%
MO-MO

1.6%
RN-Specialist

4.9%

59.0%

Increased capacity & quality of primary care

“I’m confident that my client will always get the right
management. That is a benefit [as] it motivates you when
you are treating someone ...”

- Nurse, Turkana County

“I' love that you can actually respond in five minutes, when
you get in, you read, the response will take you five
minutes - so that’s a good thing.”

- Specialist, Nairobi

“I think | saved a life”

- Medical officer, Turkana County



Current implementation & Pipeline

* Implemented in 22 PHCs in Turkana

Turkana County, Kenya * Funded by a DFID grant (County Innovation Challenge Fund)

2016-18
* Developed, tested & deployed the mobile-first platform

e Poster presented in HSR2018

* Maternal referrals in Migori & Laikipia counties in Kenya —
Proposal submitted

2018-19
 SonoMobile — Expanding the GabrielTRM platform to deliver

@ nurse-led point-of-care obstetric ultrasound scans

* Manuscript under review in PLOS One

2020 * Jacaranda Health — Partnership expanding referral management
across multiple counties in Kenya



Health-E-Net - Overview

Est: 2012
Ops: 2014

HQ: Kenya
Ops: KE,
UG,MW, TZ

Size: 8
Turnover:
$164,000

Pratap Kumar
CEO, Founder

Mark Carey

IT mentor,
Strategy advisor

Kenneth Gathuru

Lead developer

Meghan Kumar
Co-founder

Physician with PhD in Neuroinformatics, MSc in Health Economics

>10 years experience combining cutting-edge tech with clinical
workflows & business models

Former Director of a London-based IT SME (insurance)
>7 years experience advising start-ups in Africa

Mentors Health-E-Net’s tech dev team, oversees finances

Artist and developer
>7 years developing tech, working with Kenya’s deaf community

Applies design and technical skills to creative problem solving

PhD in economics of Quality Improvement in CHW programs
Worked in US, Europe, Africa Asia; fluent Mandarin speaker

Supports Health-E-Net’s global partnerships



O Vddmoox 1319

Patient name: Nakia
e U Study: CT Head

Case S
health™l==net
Questic high-quality healthcare, everywhere!
Reason ; ) »
I Series: 1/5 o? 2 mm < .

Image: 7/2§
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