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WHAT IS DNO?
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I DIAGNOSTIC NETWORK OPTIMIZATION

DEFINITION Graphical representation of DNO-recommended

Gagnostic network optimization (DNO) is a geospatkm diagnostic network design
analytics approach to

) . linkage via hubs to
= analyse the current diagnostic network pool samples during
transport
= recommend the optimal type, number and location linkage direct
. . . from referring
of diagnostics and associated sample referral health facilities
network to achieve national health goals

— optimal location of
testing site

= minimize overall network costs subject to applied
k (access) constraints /

BENEFITS
/ = Generates insights around testing demanh
capacity and utilization, cost efficiency and
access to services
i | A A A

» Enables evaluation of trade-offs across

multiple elements simultaneously
Testing site @ Hub E Health facility
= |Informs interventions that maximize impact of \ /

\ available investments
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DIAGNOSTIC NETWORKS
COMPLEX CONTEXTS & CONSTRAINED RESOURCES HINDER
EQUITABLE ACCESS TO QUALITY DIAGNOSIS

4 N

Aims of diagnostic
networks

Current
reality

Vv the right amount of the right testing = Diagnostic systems are complex; varying
epidemiological, geographical & health system
Vv at the right time contexts
» [nefficient, siloed systems & constrained resources
v/ in the right place limit access to diagnosis. Major diagnostic gaps
exist, especially at primary care level.
v/ atan affordable and sustainable cost = Patients frequently travel long distances and incur
' . ) significant out of pocket expenditure to access
..to guide patient care and public health services; accessibility is inequitable
decision-making

o AN /
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I DIAGNOSTIC NETWORK OPTIMIZATION: A TRADE-OFF

¢

| Cost
Patient .,

Access (el Device
Utilization




ACHIEVING EQUITABLE ACCESS & IMPROVED DX SYSTEM EFFICIENCY FIND »»
I PEOPLE & HEALTH SYSTEM PERSPECTIVES

Samples are tested on-site
or are transported from
health facilities to
labs/testing sites within
the network

People access services at
nearby health

facility (samples collected
and referred for testing) or
by traveling direct to
laboratory

Population Accessibility focus Diagnostic Network configuration focus

“Diagnostic network optimization (DNO)”
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OBJECTIVES OF THE DNO IMPLEMENTATION GUIDE

g g & iad <>

How to use |dentify and Suitable |dentifying the Enhancing the
data for understand tool(s) for types of data impact of
improving each phase of  addressing required for  DNO analyses
diagnostic conductinga common DNO different DNO
networks DNO problems analyses
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I WHO IS THE GUIDE FOR?

Gl - o

Countries Donors & Funders Implementing partners
MoH, NTP & other programs How DNO outputs inform Structured guidance to better
Understand the processes impactful investment align with national health
decisions objectives

and best practices for
conducting and implementing
DNO
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+ Broad categories and Detailed questions that What data is needed to
high-level analysis can be answered at answer the questions?
- goals. each category of DNO If the required data is not
« ldentify which one is analysis. available, go back to Step
most applicable. Select the most 4 to refine the analysis
Select analysis goal(s) based appropriate type(s) for type(s).
on the scope of analysis. the analysis.

4
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ITERATIVE FEEDBACK LOOP >
8. Conducting DNO analysis 9. Implement reccomendations 10. Monitoring and evaluation

FIND»»

IMPLEMENTING DNO ANALYSES

1. Stakeholder engagement 2. Situational assessment 3. Country planning

Who should be involved in the Assessment of your network When is the best time to
DNO analysis? « What are the current gaps? conduct a DNO?

Ensure you have the correct team « What are the current interventions Time the DNO so it aligns with
in place before beginning. to address these gaps? funding applications.

1
P ————

What tool(s) are best
suited to address the
analysis type(s)?

Once the analysis goal(s)
and analysis type(s) have
been confirmed, choose
the most appropriate tool.

1
S

b

Using specified tools and data, Work with all levels of the Measure the effects of your
‘—p conduct analysis to answer healthcare system to implement DNO.

your chosen question(s). the findings of the analysis. Monitor the impact of your

Answer questions initially setup in Continue collecting data to respond implementation.

Steps 3 & 4. to your original question(s).




I SETTING UP YOUR DNO FOR SUCCESS

E:{{ ze \

1. Stakeholder Engagement

MoH Leadership is
Essential
Multi-sectoral
collaboration

2. Situational assessment

Establish a team at
national level

Gather documentation &
DNO history

Establish the goal

FIND»»

X
X D

3. Country Planning

Ensure the timing is right
Define feasibility

The timing of DNO analysis
is critical to ensuring that

\___ outputs are available at the

right time to inform planning
for funding applications.
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+ Broad categories and Detailed questions that What data is needed to
high-level analysis can be answered at answer the questions?
- goals. each category of DNO If the required data is not
« ldentify which one is analysis. available, go back to Step
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IMPLEMENTING DNO ANALYSES

1. Stakeholder engagement 2. Situational assessment 3. Country planning

Who should be involved in the Assessment of your network When is the best time to
DNO analysis? « What are the current gaps? conduct a DNO?

Ensure you have the correct team « What are the current interventions Time the DNO so it aligns with
in place before beginning. to address these gaps? funding applications.

1
P ————

What tool(s) are best
suited to address the
analysis type(s)?

Once the analysis goal(s)
and analysis type(s) have
been confirmed, choose
the most appropriate tool.

1
S

b

Using specified tools and data, Work with all levels of the Measure the effects of your
‘—p conduct analysis to answer healthcare system to implement DNO.

your chosen question(s). the findings of the analysis. Monitor the impact of your

Answer questions initially setup in Continue collecting data to respond implementation.

Steps 3 & 4. to your original question(s).
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I HOW TO CONDUCT A DNO ANALYSIS

4. Types of
. DNO
' « Select the
analysis goal(s)
based on scope
5. Key
/.DNO questions
Tool(s)
« Understand
» Select a tool(s) what questions
to conduct the can be
analysis answered

6. Data
requirements

« What data is
required?
* Is it available?

14
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I 4. TYPES OF DNO ANALYSES

What do you want to do?

Add or Relocate Onsite vs Sample

Increase Access | Integrate Test Types S | Referral

Quantify Population
Accessibility

Visualize and Analyse

Basic Optimization
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Advanced
Optimization
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4. TYPES OF DNO ANALYSES

What do you want to do?

Increase Access Integrate Test Types bl e Belocate CTEIRUE SIS
Devices Referral

Add: quantify increase

Estimated
Timeline

Quantify increased
population that can
access devices after
integration

Measure change in
population
accessibility

Quantify Population
Accessibility

Analyse capacity and | Understand impact on

utilization across the | capacity & utilization.

network to identify | Where is it possible to
gaps in testing integrate?

Visualize and Analyse

Understand impact on
utilization from
increased sample
collection sites

Optimize referrals for

Basic Optimization all test types
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Identify optimal mix of
devices and sample
referral across disease
programme

Identify areas with long
TAT and referral
pathways

Advanced
Optimization

in population coverage;
compare between

What % of population
has access to onsite

vs. via referral. Does

the referral network
cover all the
population?

different scenarios

Relocate: compare
reduction in access in
one area to increase in
access in another area

Understand increase in
testing & impact on
utilization. Which
devices are over/under
utilized?

Quantify onsite
utilization versus
referral utilization

Make
recommendations on
optimal locations
based on distances
between labs and
facilities
Identify optimal mix of | Identify optimal mix of
devices and sample devices and sample
referral across disease | referral across disease
programmes programmes

Understand impact on
capacity & utilization
across the network

0-2 months

2-3 months

3-6 months

3-12 months
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5. KEY QUESTIONS THAT DNO CAN ANSWER

______________________________________________________.‘

What do you want to do?

Increase Access Integrate Test Types Add or Relocate Devices Onsite vs Sample Referral

A country wants to Add devices: Measure the change in population
A country wants to determine integrate TB and HIV accessibility when adding 5 new devices across the How accessible are current
which provinces/districts currently | testing on all GeneXperts country at specified labs. mWRDs to the population (travel
have the lowest population across the country and Relocate devices: Move an mWRD from a central lab | time/distance)? Via onsite testing
accessibility to TB testing. understand the increase in || with multiple devices to a rural lab with no devices and and/or sample referral.
population accessibility. measure the increase in population accessibility.

Not Understanding the di " ity & utilizati th Add devices: Which types of devices could be Understand the length of sample
included n te\f a; 1 Ing the |agn;s |r;‘capta{:| ¥ & utl |$a lpr; acr(;ss &< selected based on device capacity and test demand referrals (direct to lab or via hub),
include network to measure and estimate capacity for integration. (vokurries). and the costs of the system.

Quantify Population

Accessibility

Are any devices under- Add: Which mWRDs are over utilized and may need
utilized that could be good | an additional module or different type/size of device?
candidates for testing Relocate: For laboratories with low utilization, is there
integration, e.g., TB, HIV, sufficient capacity to relocate a device to another
HPV, among others? laboratory with high utilization?

To what extent is capacity utilized

Possible | across different districts? Which

analysis districts have the lowest/highest
utilization in the country?

Is there enough diagnostic
capacity for devices to start
receiving samples from the
surrounding health facilities?

Understand the length of sample referrals, and the costs of It is not possible to determine the optimal location for ~ Understand the length of sample
the system which is useful for reducing turnaround times at a adding or removing devices, however the outputs referrals (direct to lab or via hub),
lower cost. would provide directional guidance. and the costs of the system.

Not
included

Visualize and Analyse

If testing was to be increased by 50% next year to meet
NSP targets for patient notification, given the current Where should new devices be
diagnostic footprint, what are the optimal locations to placed so that the average
add 5 new devices to enable the greatest improvement referral distance is reduced?
in population accessibility to services?

What is the required number & What is the reduction in
Possible | locations of mMWRDs to ensure good | average referral distance if
analysis access for all health facilities, devices integrate test
especially in remote areas? types?

What type of analysis can be done?

Not
included

Compare the cost of the diagnostic network between scenarios and mapping the existing sample referral system versus an optimized one. To analyse costs, this
must be done separately and requires additional data.

Basic Optimization

In the current referral system, which | What is the estimated cost Should more devices be purchased to add to the What is the estimated cost of a
facilities are sending samples savings if testing and network, or should more spending on sample sample referral system for the
further than a given threshold? How sample referral was transportation be considered? What combination gives | optimized network? How does
can we change the network to integrated across disease the best access with the lowest cost based on sub- that compare to the current
reduce sample referral distances? programmes? national contexts? cosis?

Possible
analysis

Dynamic and live tracking of all diagnostic devices, tests, referrals, and TATs. Possible to link to a live sample tracking system.

Advance
Optimization

17



I 6. DATA REQUIREMENTS AND DATA SOURCES

Lab & MFL (GPS coordinates)

Visualize and
Analyse

Basic Optimisation

Advanced Optimisation

FIND»»

If you don’t have the
data required, go
back, and revise the
analysis type.
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I 7. SELECTING APPROPRIATE DNO TOOL(S)

Choosing the correct tool will save
you time and effort

19




I 7. SELECTING APPROPRIATE DNO TOOL(S)

e e _.‘>

Data
Elements

Lab
Data

Master
Facility
List

Lab
Device
Info

Testing
Data

HF
Demand

Land
Cover

Barriers

Roads

Historical
Referrals

Costs

Analysis
Type

X

Quantify Population

—
@

LabMap*

|
N

Accessibility

PlanWise

Bl
(PowerBl,
Tableau)

R/
Python

Visualize & Analyse

Access ArcGIS
Mod* / QGIS

X X

X X

X X

X X

X X

X

X

X

Basic Optimization

OptiDx*

Commercial
Supply
Chain
Optimization
Tools++

X

Advanced Optimization

FIND»»

There are custom tools (software)
available for DNO depending on what
type of analysis best fits your needs.

[* Tools are specifically designed for DNO ]
+ Business Intelligence
++ Examples of Commercial supply chain optimization
tools: Coupa, OptiLogic, AIMMS

20



NEWER TOOLS
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EN  H MR Q ® Local Mode (Offline)

Chat with AI-DNO Agent

Ask questions about the diagnostic network

Show me the top 5 labs with lowest utilization rate

01:02 PM

O

Here are the top 5 labs with the lowest utilization rates: Aundh
Community Health Center at 30.26%, Hadapsar Community Health
Center (LABO005) at 36.72%, Hadapsar Community Health Center
(LABO006) at 37.39%, Viman Nagar Community Health Center at
40.71%, and Hadapsar Medical Center Lab at 45.75%. These labs
have significant spare capacity that could be better utilized.

Top 5 Labs with Lowest Utilization

Ueszanion Percentsge

0:38 )

®

Type your message..
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FIND»»
I BEFORE PROCEEDING: CHECKLIST FOR ANALYSIS PLAN

*

: Stakeholders

Type(s) of DNO | Increase access | Integrate test types | Add/relocate devices | Onsite vs sample referral
| Objective(s)

i . Quantify Population : Basic Advanced

i Analysis Type(s) Accessibility Visualize & Analyse Optimization Optimization

i Data available Labs MFL Device info Testing data HF demand Referrals Costs
i DxGeo Bl e Access | ArcGIS Supply
. Tool(s) LabMap | PlanWise| (PowerBI, | Python OptiDx :

! Map Mod | QGIS Chain
! Tableau)

| Timeline 02 1-4 2-5 months 3-6 month 3-12 month

| months | months © S S
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I CASE STUDY 1: INCREASING ACCESSIBILITY TO DIAGNOSTIC
TESTING

! Identifying gaps in population accessibility to TB services to inform the placement of TB

: diagnostics in Botswana

i Stakeholders Botswana National Tuberculosis Program (BNTP); FIND

i Type(s) of DNO Increase access | Integrate test types | Add/relocate devices | Onsite vs sample referral
i Objective(s) Assess accessibility to TB services at a national and sub-national level.

i . Quantify Population . Basic Advanced

.| Analysis Type(s) Accessibility Ll Optimization Optimization

i Data available Labs MFL Device info Testing data HF demand Referrals Costs
i Tool(s) DxGeo || .1 Map | Planwise| (P » Bl,| P Frtw Access| ArcGIS | o oyn, | Supply
: Map ap | FanWise| (PowerSl,| Python |~ \4nq QGIS P Chain
! Tableau)

: Timeline 2 weeks 2-5 months 3—6 months 11 months

24



FIND »»
I CASE STUDY 1: INCREASING ACCESSIBILITY TO DIAGNOSTIC

Botswana district population accessibility within 30 minutes driving

* 800 gow, Tool: DxGeoMap

! 72%

| 200 200 Results:

: 500 sos | ° Identify sub-districts

’ with current gaps in

| 500 50% populat!on access to

: i TB services

| ]

! % 400 40%

3 ° « Areas where the new
= .

= 300 30% GeneXpert dgwpgs

i should be prioritized

| 200 20% for placement to

: . improve equitable

| 100 6% 10% population coverage to

i , SIEH ‘Bl 4w = 0% TB services.

: Ghanzi Kgalagadi Chobe North-West  Central Southern Kweneng Kgatleng North-East South-East . .

: District District District District District District District District District District ‘ Th|S eVIdence was

| mm Population with access to diagnostics mm Population without access to diagnostics used to Support the

| g & P & countries’ TGF funding

! —e—Population accessibility (%) reque st.

|

|
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I DXGEOMAP OUTPUTS




GASLM  FIND»>

CASE STUDY 2: EXPANDING EQUITABLE ACCESS TO TB, HIV,
AND OTHER PRIORITY DISEASES

Mapping laboratory access and test integration in Mozambique

Republica De Mogambique Ministério Da Saude - Direccao Nacional de Assisténcia Médica;

*

: Stakeholders ASLM; Africa Centre for Disease Control (CDC)

l Type(s) of DNO Increase access | Integrate test types | Add/relocate devices | Onsite vs sample referral
: Objective(s) Analyse access, capacity, and implications of test integration.

i . Quantify Population . Basic Advanced

: Analysis Type(s) Accessibility Visusilize & Anslyse Optimization Optimization

: Data available Labs MFL | Device info Testing data HF demand Referrals Costs
Tool(s) DxGeo |, -1 Map| PlanWise (PofrtlerBl P tTmn e e e el =L
i Map P Y Mod | QGIS P Chain
! Tableau)

: o 0-2 1-4

| Timeline 2-5 months 3-6 months 3-12 months

| months | months

27
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I CASE STUDY 2: EXPANDING EQUITABLE ACCESS TO TB, HIV,
AND OTHER PRIORITY DISEASES

ccccc Tools: LabMap & PlanWise

Results:

Laboratorio for improvement

+ Laborat@rio do Hospital Geral de
Nacala Porto

+ Laborat@rio do centro de sa@de da

Matola2

4 Laborat@rio do Hospital Provincial da
Matola

Tonibong

288(0.05%)

Only 36.5% of the population had access to TB
diagnostic services within the recommended
10 km radius

Increase from current 175 Labs to 203 (add 28
more GeneXpert Labs) by 2026;

Optimize the number of GeneXpert modules
(add 72 more modules) in laboratories based
on TB testing demand by 2026;

Add 40 GeneXpert modules for other tests such
as: COVID-19, Viral Load/HIV, hepatitis among
others by 2026;

Findings used to inform funding application to
TGF

28


https://aslm.org/resource/september-2024-labcop-dno-echo-session-gis-laboratory-mapping-programme-in-country-institutionalization-implementation-and-monitoring-journey-experiences-from-mozambique-and-zimbabwe/
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https://aslm.org/resource/september-2024-labcop-dno-echo-session-gis-laboratory-mapping-programme-in-country-institutionalization-implementation-and-monitoring-journey-experiences-from-mozambique-and-zimbabwe/
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CASE STUDY 3: ASSESSING CAPACITY WITHIN THE NETWORK
TO INTEGRATE MULTIPLE TEST TYPES ON THE SAME PLATFORM

______________________________________________________.‘

Using DNO to inform the design of integrated diagnostic testing services and sample referral

networks for greater access to TB, HIV, and HPV services in Cote d'lvoire

Stakeholders

Programme National de Lutte contre le Cancer (PNLCa); Programme National de Lutte contre le Sida
(PNLS); Programme National de Lutte contre la Tuberculose (PNLT); I-TECH; CDC; UNIGE; FIND

Type(s) of DNO

Increase access

Integrate test types

Add/relocate devices

Onsite vs sample referral

Objective(s) Integrate testing services to improve accessibility.
. Quantify Population . Basic Advanced

Analysis Type(s) " ibility Visualize & Analyse Optimization Optimization
Data available Labs MFL | Device info Testing data HF demand Referrals Costs
DxGeo — £ Access| ArcGIS Supply
Tool(s) Map LabMap| PlanWise | (PowerBl, | Python Mod | QGIS OptiDx Chain

Tableau)
. 0-2 1-4
Timeline 2-5 months 3—-6 months 11 months
months | months

29



THE ,-7(:?\\ Y o _\_\‘ K
G Eeen T 43 FIND»

CASE STUDY 3: ASSESSING CAPACITY WITHIN THE NETWORK
TO INTEGRATE MULTIPLE TEST TYPES ON THE SAME PLATFORM

| ing DNQ ise in Cote d'lvoire — ASLM ECHO Sessi 30

. Results:

Optimization of Avg. service distance (km) Est. Cost (USD mil.) Device utilization
| referral linkages

| reduces service 54 25 45%

' distance, cost and

' SLeeE 21.7 o 39%

i utilization 59 52 40%
Implementation: 20 35%

: 50

-+ Informed NSP 30%

" . Pilot of integrated 48 15 959, 25%
i SRS for TB, H|V, 11.6

! HPV 20%

| 46 10

» Used in funding 44 15%

! applications for 44

: TGF, UNICEF, . 10%

! PEPFAR 42

: 5%

| 40 0 0%

! Baseline Optimized Baseline Optimized Baseline  Optimized



https://old.aslm.org/wp-content/uploads/2024/04/1712907843-resource_file-PRESENTATION-ECHO-SESSION-LaCOP-2024_DNO-implementation_Cote-dIvoire.pdf?x12179
https://old.aslm.org/wp-content/uploads/2024/04/1712907843-resource_file-PRESENTATION-ECHO-SESSION-LaCOP-2024_DNO-implementation_Cote-dIvoire.pdf?x12179
https://old.aslm.org/wp-content/uploads/2024/04/1712907843-resource_file-PRESENTATION-ECHO-SESSION-LaCOP-2024_DNO-implementation_Cote-dIvoire.pdf?x12179
https://old.aslm.org/wp-content/uploads/2024/04/1712907843-resource_file-PRESENTATION-ECHO-SESSION-LaCOP-2024_DNO-implementation_Cote-dIvoire.pdf?x12179
https://www.youtube.com/watch?v=u9J8fDP5bj4&t=1s&ab_channel=ASLM

,.-—-—-———-'.‘

+ Broad categories and Detailed questions that What data is needed to
high-level analysis can be answered at answer the questions?
- goals. each category of DNO If the required data is not
« ldentify which one is analysis. available, go back to Step
most applicable. Select the most 4 to refine the analysis
Select analysis goal(s) based appropriate type(s) for type(s).
on the scope of analysis. the analysis.

4

iy

“f

ITERATIVE FEEDBACK LOOP >
8. Conducting DNO analysis 9. Implement reccomendations 10. Monitoring and evaluation

FIND»»

IMPLEMENTING DNO ANALYSES

1. Stakeholder engagement 2. Situational assessment 3. Country planning

Who should be involved in the Assessment of your network When is the best time to
DNO analysis? « What are the current gaps? conduct a DNO?

Ensure you have the correct team « What are the current interventions Time the DNO so it aligns with
in place before beginning. to address these gaps? funding applications.

1
P ————

What tool(s) are best
suited to address the
analysis type(s)?

Once the analysis goal(s)
and analysis type(s) have
been confirmed, choose
the most appropriate tool.

1
S

b

Using specified tools and data, Work with all levels of the Measure the effects of your
‘—p conduct analysis to answer healthcare system to implement DNO.

your chosen question(s). the findings of the analysis. Monitor the impact of your

Answer questions initially setup in Continue collecting data to respond implementation.

Steps 3 & 4. to your original question(s).




FIND »»
I PERFORMING AND IMPLEMENTING FINDINGS

A

4 B 4 A 4 A
8. Conducting DNO analysis 9. Implement 10. M&E
recommendations
Use an analysis framework: » Direct policy impact * Use M&E framework
» baseline » Phased approach « Track KPIs (utilization,
e scenario comparison * Inform NSP TAT etc.)
* interpret outputs
¢ compare costs
N\ J N J NS J
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I COMMON THINGS TO AVOID

Starting DNO too
late in funding
cycle

Excluding key Waiting for all of
stakeholders the data

Ignoring Not validating

assumptions Falling to
implementation P establish M&E

with country

teams from the start

feasibility
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I MORE INFORMATION

A guide to stepwise implementation of DNO - Stop TB
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https://www.stoptb.org/guide-stepwise-implementation-diagnostic-network-optimization-dno
https://www.stoptb.org/guide-stepwise-implementation-diagnostic-network-optimization-dno
https://www.stoptb.org/guide-stepwise-implementation-diagnostic-network-optimization-dno

I USEFUL LINKS

______________________________________________________‘

™

o > W

1.

Further reading:

DNO Data Guidance Tool - determine what data is required for what analysis

DNO Specific Tools
1.

LabMap (ASLM) — Open Access
DxGeoMap (FIND) — Open Access
PlanWise (ASLM) - Open Source
AccessMod (UNIGE) - Open Source
DxPulse (FIND) — Open Source
OptiDx (FIND) - Open Access

Commercial Tools that can be adapted for DNO

ArcGIS Network Analyst (ESRI)

FIND»»

36


https://www.finddx.org/tools-and-resources/dxconnect/dno-data-guidance-tool/
https://aslm.org/?s=labmap
https://aslm.org/?s=labmap
https://www.finddx.org/what-we-do/cross-cutting-workstreams/diagnostic-network-design-and-optimization/diagnostic-network-optimization-tools/dxgeomap/accessibility-to-chest-x-ray-and-tb-testing-in-kenya/
https://www.finddx.org/what-we-do/cross-cutting-workstreams/diagnostic-network-design-and-optimization/diagnostic-network-optimization-tools/dxgeomap/accessibility-to-chest-x-ray-and-tb-testing-in-kenya/
https://old.aslm.org/news-article/using-data-to-place-diagnostic-services-where-needed/
https://old.aslm.org/news-article/using-data-to-place-diagnostic-services-where-needed/
https://www.accessmod.org/
https://www.accessmod.org/
https://www.finddx.org/tools-and-resources/dxpulse-network-visualization-analysis-and-tracking-application/
https://www.finddx.org/tools-and-resources/dxpulse-network-visualization-analysis-and-tracking-application/
https://www.optidx.org/
https://www.optidx.org/
https://www.optidx.org/wp-content/uploads/2022/09/20220916_rep_landscape_review_DNO_FV_EN.pdf
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