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high-quality	healthcare,	everyw
here!



Problem
:Lim

ited &
 poor

data on prim
ary care

D
ata	from

	paper	docum
entation

(huge	effort,	lim
ited,	poor	data)

Can’t	im
prove	w

hat	you	can’t	
m
easure

Barrier	to	achieving	SD
G
3

(global	problem
;	$23b	industry)



Solution: Sm
art, paper-based clinical docum

entation

U
se	of	tem

plates
(structured,	evidence-based	checklists)

Print	on	dem
and

(using	sim
ple	rubber	stam

ps,	or	pre-printed)

M
aintain	existing	w

orkflow
s

(m
inim

al	change	m
anagem

ent,	training)

D
igitise

w
ith	m

inim
al	effort	&

	cost
(using	com

puter	vision	technology)



(cross-platform
, brow

ser-based com
puter vision app)

paper
M
R

…
health-e-net.org

…
health-e-net.org

…
health-e-net.org

…
health-e-net.org

~
10 seconds



Im
pacton N

C
D

, infection m
anagem

ent 

D
edicated	N

CD
	clinic	using	PaperEM

R

G
eneral	outpatient	clinic	using	PaperEM

R

0%
 

25%
 

50%
 

N
orm

al
High	norm

al
1/2/3deg

Hypertension

BP	control	in	repeat	
encounters

0%
 

20%
 

40%
 

Antibiotics	used	in	U
TI	m

anagem
ent

***
**

***
*

*

Pre-intervention	(standard	paper-based	docum
entation)

Post-intervention	(PaperEM
R
+	data	feedback)

Kleczka	et	al.	Int	J	M
ed	Inform

atics
2018

Kleczka	et	al,	B
M
J	G

lobal	H
ealth	2019
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N
one

O
ne

Tw
o

Three+

#	drugs	prescribed



Im
pacton m

aternal and new
born health

#	deliveries
per	facility

Cesarean	Section	rate
per	facility

health
net

m
o
b
ile

 Sa
fe

 C
h
ild

b
irth

 C
h
e
cklist

1

First
presentation
of m

other

D
D

M
M

Y
Y

h
h

m
m

AM
/PM

Collected by:

A

At adm
ission 

to M
aternity 

D
D

M
M

Y
Y

h
h

m
m

AM
/PM

B

Collected by:

m
igori.paperEM

R
.org

In
stru

ctio
n

s fo
r u

se
- Fill one m

SCC sheet per m
other (and all tem

plates A-E)
- Tem

plates A, B and C are filled before and during labour
- Tem

plates D and E are filled after birth, and before discharge
- Use additional sheets in case of m

ultiple pregnancy 
   (one m

SCC D & E tem
plate per baby)

- Shade the circles – do not check/tick
- Support: info@

health-e-net.org or +254 727 872 994
- To digitize, go to the website below on a m

obile device:

✔
✔

˟˟

M
igori County

Dept. of Health Services

0
7

Facility nam
e:

M
other’s IP #:

Phone #:

(First)
(M

iddle)
(Last)

Nam
e:

DoB/Age:

LNM
P:

(by LNM
P)

(by fundal height in cm
)

(by ultrasound)
G

est. age: 
(in weeks)

Sub-county:

Village:

Responsibility for the interpretation and use of the m
aterial in this checklist lies with the reader. In no event shall Health-E-Net Ltd. be liable for dam

ages arising from
 its use.

Notes:

m
SC

C
 v1.0 B

1°HTN
 

2°HTN
3°HTN

Sys 140-159 O
R Dias 90-99

Sys 160-179 O
R Dias 100-109

Sys 180+ O
R Dias 110+

Norm
al Sys <139 AND Dias <89 m

m
Hg

BP

Supplies to clean hands
G

loves for vaginal exam
Birth com

panion present
To inform

 if danger signs + Confirm

Sev. headache 
Visual disturbance 

Epigastric pain
Convulsions/Com

a

Tem
p. ≥38

oC
Foul vag. discharge
Vaginal bleeding

Y
N

PPRO
M

 / RO
M

 >18h
Active labour (Cx 4+cm

)

Sev. anaem
ia (Hb <7g/dL)

?
Chr. hypertension
Diabetes

M
aternal assessm

ent

Foetal assessm
ent

FHR >160 / <110
Irreg. heart beat

Breech/m
alposition

M
econium

 staining

Y
N

?

Twins+
IUG

R
Foetal anom

aly

FHR absent

M
other has plan for

postpartum
 contraception

Partograph started?
(when Cx 4+ cm

)

Corticosteriods
Tocolytics (nifedipine)

M
gSO

4  (neuroprotection)
Prep for preterm

 birth

≤34 w
eeks? 

B
irth at

If yes

R
eferral needed?

M
anagem

ent
Antibiotics

ART

O
ther anti-HTN

Labetolol

M
gSO

4
Transfusion

Y
N

A
dm

itted for:
Induction

SVD

Planned CS
Em

erg. CS

Tem
p. ≥38

oC
Foul discharge
PRO

M
Vaginal bleeding
Preterm

 labour

Active labour (Cx 4+cm
)

Y
N

?
A

ssessm
ent

FHR >160 / <110

BP 140+ (sys) or 90+ (dias)

O
ther______________

m
SC

C
 v1.0 A

YN
Referred from

another facility?

G
est. age (wks)

37-41
<37
42+

?

M
aternal age (yrs)

20-25
≤19

36+
26-30

31-35

Unknown

G
ravida

Para

1
2

3
4+

0

#ANC visits 
G

est. age (wks) at 1
st ANC visit

13-19
<13

20+

Rest
Hydration

or contractions <5m
in apart

Return if danger signs+

If sent hom
e,

advice:

D
ecision

Adm
it

Refer
Send hom

e
O

ther

R
isk factors

+
-

?
HIV

VDRL 

Chr. hypertension 
Diabetes 

h/o preterm
 birth

h/o STI

7-11
<711+

?
Hb

(g/dl)

h/o UTI

The	m
obile	Safe	Childbirth	Checklist

Docum
enting	every	facility	delivery	in	
M
igoriCounty,	Kenya



Potential impact on Covid-19

PaperEMR screening	tool	for	Covid-19

Screening facility:

health net

(First)
Patient name:

Address:
(incl. landmarks)

covid.paperEMR.org

(Other) (Last) (Years)
Age:

Instructions

✔ ✔˟ ˟
SHADE circles. DON’T check/tick

To digitise, use Chrome to go to 
this website on a mobile device:

Clinical notes

Clinician:

Signature

Phone #

Coronavirus Screening (for screening all patients
at Level 2/3/4 facilities) 

Symptoms (2-14d post exposure) 
- Fever, Cough, Shortness of breath
- SEEK EMERGENCY HELP IF:
Difficulty breathing, Persistent chest pain 
or pressure, Confusion, Bluish lips or face

Spread by

Covid19-scr v1.1

0 7
d d m m y y h h m m

Diabetes
Hypertension

Risk factors Y N ?

Coronary

!  disease
Lung disease

Y N Symptoms (in last 14d)

Dry cough
Fever

Difficulty breathing

Action taken
Managed at facility 
Referred

(&/or discharged) 

Referred
(for non-Covid-related issue) 
(for Covid-19 test/treatment) 

Consent to contact Y N

AM

PM

Date of screening (dd/mm/yy) Time (hh/mm; 12h) 

Male Female 5-18
19-60 60+

<5Age (y):

Y N
Contact (person w. symptoms)

Travel outside Kenya

Social history (last 14d)

Contact (with Covid-19 case)

Reg.
#

Symptoms

Personal hygiene
Self quarantine

Emerg. contacts

counselling
Covid-19

Avoid exposure

- Close contact (<6 feet)
- Droplets (coughs, sneezes)

- Wash hands often, for at least 20s
- Avoid touching eyes, nose, mouth
- Avoid close contact with sick persons
- Distance from people

Protect
oneself

Protect
others

- Stay home if sick (except to seek care)
- Cover coughs and sneezes
- Clean and disinfect surfaces

- Rapid,	large-scale,	paper-based	screening
(at	facilities	and	at	community-level)

- Digitisation using	personal	smartphones
(with	minimal	infrastructure	roll-out/management)

- Linkage	to	testing,	notification,	contact	tracing
(SMS	alerts	to	patients,	providers	&	health	managers)

- Integrated	telemedicine,	referral	management
(supports	next	steps	in	Covid-19	response)



The C
om

petition

Approach
Pros

Cons

Status	quo	
(paper-based	

docum
entation)

-
Easy

to
continue

-
N
o
training

needed

-
N
o/lim

ited
digitaldata

-
Transcription

costs

Electronic	
M
edical	Record	

(EM
R)system

s

-
D
igitaldata

-
M
ultiple

vendors

-
Infrastructure

-
Training,w

orkflow
change

-
Clinician/patientinteraction

-
G
IG
O

Bespoke
M
&
E	

solutions
-

D
igitaldata

-
Custom

ised
solutions

-
Infrastructure

-
Training,w

orkflow
change

-
Custom

isation
effort

-
Procurem

ent,lock-in



2017

Research	project
10	slum

	clinics
3,000+	records	

2018

G
E	grant

O
ps	in	U

ganda
Innovation	prize
IJM

I	publication

2019

BM
J	G

H
	publication

County	contract
Pvt.	Sector,	M

alaw
i

500+	records/m
onth

2020

10+	clients;	150+	sites
County	sales	through
iN
G
O
partnerships

Pvt.	Sector	(insurance)

2023

100+	clients;	1000+	sites
10+	counties	in	Kenya

5+	countries
20,000+	records/day

∥

The A
chievem

ents



The M
odel

health
net

m
obile Safe Childbirth Checklist

1

First
presentation

of mother
D

D
M

M
Y

Y

h
h

m
m

AM/PM

Collected by:

A

At admission 

to Maternity 
D

D
M

M
Y

Y

h
h

m
m

AM/PM

BCollected by:

m
igori.paperEM

R.org

Instructions for use

- Fill one mSCC sheet per mother (and all templates A-E)

- Templates A, B and C are filled before and during labour

- Templates D and E are filled after birth, and before discharge

- Use additional sheets in case of multiple pregnancy 

   (one mSCC D & E template per baby)

- Shade the circles – do not check/tick

- Support: info@health-e-net.org or +254 727 872 994

- To digitize, go to the website below on a mobile device:

✔
✔

˟˟

M
igori County

Dept. of Health Services

0
7

Facility name:
Mother’s IP #:

Phone #:(First)

(Middle)

(Last)

Name:
DoB/Age:
LNMP:(by LNMP)

(by fundal height in cm)
(by ultrasound)

Gest. age: 
(in weeks)

Sub-county:
Village:

Responsibility for the interpretation and use of the material in this checklist lies with the reader. In no event shall Health-E-Net Ltd. be liable for damages arising from its use.

Notes:

m
SCC v1.0 B

1°HTN
 

2°HTN
3°HTN

Sys 140-159 OR Dias 90-99

Sys 160-179 OR Dias 100-109

Sys 180+ OR Dias 110+

NormalSys <139 AND Dias <89 mmHg
BP

Supplies to clean hands

Gloves for vaginal exam

Birth companion present

To inform if danger signs +

Confirm

Sev. headache 
Visual disturbance 

Epigastric pain
Convulsions/Coma

Temp. ≥38
oC

Foul vag. discharge

Vaginal bleeding

Y
N

PPROM / ROM >18h

Active labour (Cx 4+cm)

Sev. anaemia (Hb <7g/dL)

?Chr. hypertension

Diabetes

M
aternal assessm

ent Foetal assessm
ent

FHR >160 / <110

Irreg. heart beat

Breech/malposition
Meconium staining

Y
N

?

Twins+
IUGR

Foetal anomaly FHR absent

Mother has plan for

postpartum contraception

Partograph started?

(when Cx 4+ cm)

Corticosteriods

Tocolytics (nifedipine)

MgSO
4 (neuroprotection)

Prep for preterm birth

≤34 weeks? 

Birth at

If yes
Referral needed?

M
anagem

ent
Antibiotics

ART
Other anti-HTN

Labetolol
MgSO

4

Transfusion
Y

N

Adm
itted for:

Induction SVD
Planned CS
Emerg. CS

Temp. ≥38
oC

Foul discharge

PROM
Vaginal bleeding

Preterm labour
Active labour (Cx 4+cm)

Y
N

?
Assessm

ent

FHR >160 / <110

BP 140+ (sys) or 90+ (dias)

Other______________

m
SCC v1.0 A

YN

Referred from

another facility?

Gest. age (wks)
37-41

<37
42+

? Maternal age (yrs)
20-25

≤19

36+
26-30

31-35
Unknown

Gravida
Para

1
2

3
4+

0
#ANC visits 

Gest. age (wks) at 1
st ANC visit

13-19

<13

20+

Rest
Hydration

or contractions <5min apart

Return if danger signs+

If sent home,
advice:

Decision
Admit

Refer
Send home

Other Risk factors
+-

?
HIV

VDRL 
Chr. hypertension 

Diabetes 

h/o preterm birth

h/o STI

7-11

<711+
?

Hb
(g/dl)

h/o UTI

paper
M
R

Facilities
&
	users

Tools
-Personal	device
-Paper	form

s/stam
ps

Indicator 1

90%
n=543 

Indicator 2

10 %
n=61

D
ata

-W
eb	portal,	raw

	data,	D
H
IS2

-Accessed	on	m
obile	devices

Custom
ers

Funders

Local
G
ovt.

N
G
O
/

Partner	
to	G

ovt.

Research	
org.	Pvt
sector,	…

Local/
N
ational
G
ovt.

D
FI

(U
SAID

)

Research
Fund

,	
Firm

,	…

D
ata	subscription,	Reports
($10-100/facility/m

)
(?	per	data	point)

Service	delivery
(healthcare,

claim
s,	supplies)

Free	tools
(docum

entation,
digitisation)

Im
plem

enter
(social	im

pact,
business	intel)

Social/
Com

m
ercial	

m
andate



Leading to inefficient referral:

Poor inform
ation transfer

(facilities not prepared to receive referrals)

50-70%
 current referrals avoidable*

(by supporting frontline nurses in PH
C

s)

≤2	doctors	
per	10,000	people	
in	37	countries	

in	Africa

*H
ealth-E-N

et data from
 Turkana C

ounty, Kenya

Problem
:Few

, poorly distributed physicians in A
frica



C
om

bining Tele-consultations
+ Referral M

anagem
ent

Effective inform
ation capture

(structured + unstructured data, im
ages, scans)

+
Effective inform

ation sharing
(fast, actionable, targeted, confidential)

O
ur approach:



M
inim

izing infrastructure need
(bring-your-ow

n-device ‘BYO
D

’ m
odel)

M
axim

izing sim
plicity

(m
inim

al training, intuitive w
orkflow

s)

D
iversifying use cases

(support for m
obile im

aging, radiology)

G
abriel Tele-consultations 

+
Referral M

anagem
ent

Study: C
T H

ead
Patient nam

e: N
akia

Im
age: 7/23

Series: 1/5



G
abrielTRM

–
Im

pact in Turkana 

Increased	equity	in	access,	low
er	costs

•
Increased	equity	in	access
-
>100	patients	m

anaged	rem
otely	in	Turkana

-
Increased	access	to	care	for	w

om
en	&

	children

•
Savings	of	~KSh

0.5m
	in	first	year	in	Turkana

-
Potential	savings	of	>KSh

3m
	per	year

-
Savings	only	based	on	avoided	transportation

-
D
oes	not	include	avoided	clinical	&

	O
O
P	costs

-
D
espite	long	strikes	by	doctors	&

	nurses



G
abrielTRM

–
Im

pact in Turkana

Increased	capacity	&
	quality	of	prim

ary	care

“I’m
	confident	that	m

y	client	w
ill	alw

ays	get	the	right	
m
anagem

ent.	That	is	a	benefit	[as]	it	m
otivates	you	w

hen	
you	are	treating	som

eone	...”
-
N
urse,	Turkana	County

“I	love	that	you	can	actually	respond	in	five	m
inutes,	w

hen	
you	get	in,	you	read,	the	response	w

ill	take	you	five	
m
inutes	-so	that’s	a	good	thing.”

-
Specialist,	N

airobi

“I	think	I	saved	a	life”
-
M
edical	officer,	Turkana	County



C
urrent im

plem
entation &

 Pipeline

2016-18

•
Im

plem
ented	in	22	PH

Cs	in	Turkana

•
Funded

by	a	D
FID

	grant	(County	Innovation	Challenge	Fund)

•
D
eveloped,	tested	&

	deployed	the	m
obile-first	platform

•
Poster	presented	in	H

SR2018

2018-19

•
M
aternal	referrals

in	M
igori&

	Laikipia
counties

in	Kenya
–

Proposal	subm
itted

•
SonoM

obile
–
Expanding	the	G

abrielTRM
platform

	to	deliver	
nurse-led	point-of-care	obstetric	ultrasound	scans

2020
•

M
anuscript	under	review

	in	PLO
S	O

ne

•
Jacaranda	H

ealth	–
Partnership	expanding	referral	m

anagem
ent	

across	m
ultiple	counties	in	Kenya

Turkana	County,	Kenya



H
ealth-E-N

et –
O

verview

Pratap
Kum

ar
CEO

,	Founder

-
Physician

w
ith

PhD
in
N
euroinform

atics,M
Sc

in
H
ealth

Econom
ics

-
>10

years
experience

com
bining

cutting-edge
tech

w
ith

clinical
w
orkflow

s
&
business

m
odels

M
ark	Carey

IT	m
entor,	

Strategy	advisor

-
Form

erD
irectorofa

London-based
IT
SM

E
(insurance)

-
>7

years
experience

advising
start-ups

in
Africa

-
M
entors

H
ealth-E-N

et’s
tech

dev
team

,oversees
finances

Kenneth
G
athuru

Lead	developer

-
Artistand

developer

-
>7

years
developing

tech,w
orking

w
ith

Kenya’s
deafcom

m
unity

-
Applies

design
and

technicalskills
to

creative
problem

solving

M
eghan	Kum

ar
Co-founder

-
PhD

in
econom

ics
ofQ

uality
Im

provem
entin

CH
W

program
s

-
W
orked

in
U
S,Europe,Africa

Asia;fluentM
andarin

speaker

-
Supports

H
ealth-E-N

et’s
globalpartnerships

E
s
t
:
 
2
0
1
2

O
p
s
:
 
2
0
1
4

H
Q
:
 
K
e
n
y
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O
p
s
:
 
K
E
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U
G
,
M
W
,
T
Z

S
i
z
e
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8

T
u
r
n
o
v
e
r
:
 

$
1
6
4
,
0
0
0



high-quality	healthcare,	everyw
here!

Study: C
T H

ead
Patient nam

e: N
akia

Im
age: 7/23

Series: 1/5


