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• Overview of DNO 

• Stepwise Guide to DNO

• Case Studies 



WHAT IS DNO?
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DI A GNOSTI C  N ET WO RK  OP TI MI ZA TI ON

DEFINITION

Diagnostic network optimization (DNO) is a geospatial  

analytics  approach to 

▪ analyse the curren t diagnostic network

▪ recommend the optimal type,  number and location 
of  diagnostics  and associated sample referral  
network to achieve national health goals 

▪ min imize overall network costs  su bject  to app lied  

(access) constraints

BENEFITS

▪ Generates ins ights arou nd testing demand , 

capacity  and utilization, cost effic ien cy and 
access to services

▪ En ables evalu ation of  trade-of fs across 
mu lti ple elemen ts  simultaneously

▪ Informs interventions that maximize impact  of  
available investments

Graphical representation of DNO-recommended 

diagnostic network design

l inkage direc t 
from referr i ng 

heal th fac il it i es

optimal locat ion of  
tes ting sit e 

l inkage via hubs t o 
pool  samples duri ng 

trans port
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D I A G N O S T I C  N E T W O R K S

COMP L EX  C ONTE XTS & CO NSTR A I NE D RE SOUR CES H I NDE R 
EQ UI TA BL E A CCESS TO QUA L I TY DI AGN OSI S

the right amount of the right testing

at the right time

in the right place

at an affordable and sustainable cost

…to guide patient care and public health 

decision-making

▪ Diagnostic systems are complex; varying 

epidemiological, geographical & health system 
contexts

▪ Inefficient, siloed systems & constrained resources 
limit access to diagnosis. Major diagnostic gaps 

exist, especially at primary care level.

▪ Patients frequently travel long distances and incur 
significant out of pocket expenditure to access 
services; accessibility is inequitable

Aims of diagnostic 
networks

Current
reality
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DI A GNOSTI C  N ET WO RK  OP TI MI ZA TI ON :  A TR A DE - OF F

Patient 
Access 

Cost 

Device 
Utilization 
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Health facilityPeople access services at 

nearby health 

facility (samples collected 

and referred for testing) or 

by traveling direct to 

laboratory

Samples are tested on-site 

or are transported from 

health facilities to 

labs/testing sites within 

the network

A C H I E V I N G  E Q U I TA B L E  A C C E S S  &  I M P R O V E D  D X  S Y S T E M  E F F I C I E N C Y

PE O PLE  & HE ALT H  SYS T EM  PE RS P EC T IV ES

Population Accessibility focus

“Diagnostic network optimization (DNO)”  

Lab

Diagnostic Network configuration focus



IMPLEMENTATION 

GUIDE
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OB JECT I VES OF  THE  DNO I MP L EMEN TA TI ON  GU I DE 

How to use 
data for 

improving 
diagnostic 
networks

Identify and 
understand 

each phase of 
conducting a 

DNO

Suitable 
tool(s) for 
addressing 

common DNO 
problems

Identifying the 
types of data 
required for 

different DNO 
analyses

Enhancing the 
impact of 

DNO analyses 
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WH O I S TH E GU I DE  F OR ? 

Countries

MoH, NTP & other programs

Understand the processes 
and best practices for 

conducting and implementing 
DNO

Donors & Funders

How DNO outputs inform 
impactful investment 

decisions

Implementing partners 

Structured guidance to better 
align with national health 

objectives
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I MP LE MEN TI NG DN O AN A LY SE S
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SETTING UP YOUR DNO FOR  SUCCESS

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 

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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I MP LE MEN TI NG DN O AN A LY SE S
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H OW TO CON DUCT A  DN O A NA L YSI S

4. Types of 
DNO 

• Select the 
analysis goal(s) 
based on scope

5. Key 
questions

• Understand 
what questions 
can be 
answered

6. Data 
requirements

• What data is 
required? 

• Is it available? 

7. DNO 
Tool(s)

• Select a tool(s) 
to conduct the 
analysis
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4 .  TYPE S OF  DN O A NA L YSES 

What do you want to do?

Increase Access Integrate Test Types
Add or Relocate 

Devices
Onsite vs Sample 

Referral
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Quantify Population 
Accessibility

Visualize and Analyse

Basic Optimization

Advanced 
Optimization
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4 .  TYPE S OF  DN O A NA L YSES 

What do you want to do?
Estimated 
Timeline

Increase Access Integrate Test Types
Add or Relocate 

Devices
Onsite vs Sample 

Referral
W

h
a

t 
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Quantify Population 
Accessibility

Measure change in 
population 

accessibility

Quantify increased 
population that can 

access devices after 
integration

Add: quantify increase 
in population coverage; 

compare between 
different scenarios
Relocate: compare 

reduction in access in 
one area to increase in 
access in another area

What % of population 
has access to onsite 
vs. via referral. Does 
the referral network 

cover all the 
population?

0-2 months

Visualize and Analyse

Analyse capacity and 
utilization across the 

network to identify 
gaps in testing

Understand impact on 
capacity & utilization. 
Where is it possible to 

integrate?

Understand increase in 
testing & impact on 

utilization. Which 
devices are over/under 

utilized?

Quantify onsite 
utilization versus 
referral utilization

2-3 months

Basic Optimization

Understand impact on 
utilization from 

increased sample 
collection sites

Optimize referrals for 
all test types

Understand impact on 
capacity & utilization 
across the network

Make 
recommendations on 

optimal locations 
based on distances 
between labs and 

facilities

3-6 months

Advanced 
Optimization

Identify areas with long 
TAT and referral 

pathways

Identify optimal mix of 
devices and sample 

referral across disease 
programme

Identify optimal mix of 
devices and sample 

referral across disease 
programmes

Identify optimal mix of 
devices and sample 

referral across disease 
programmes

3-12 months
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5 .  KEY  Q UESTI ON S TH AT DN O CAN  A NSWER
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6 .  DA TA  RE QUI R EME NTS A ND DA TA  SOU RC ES

If you don’t  have the 

data required, go 

back, and revise the 

analysis type. 

Lab & MFL (GPS coordinates)
Quantify 

Population 
Accessibility

Lab: device info (e.g. GX IV) & testing data 
Visualize and 

Analyse

HF: Demand (presumptives)Basic Optimisation 

Referrals & CostsAdvanced Optimisation 
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7 .  SE LE CTI N G A P P RO PR I A TE DN O TOOL ( S)

Choosing the correct tool will save 
you time and effort
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7 .  SE LE CTI N G A P P RO PR I A TE DN O TOOL ( S)

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
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N EWER  TOOL S AN D AI
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B EF OR E P R OCEE DI NG:  CH ECK LI ST F OR  A NA L YSI S  P L AN
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CA SE STUDY 1 :  I N CR EA SI N G A CCE SSI B I L I TY TO DI AGN OSTI C 
TESTI N G
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CA SE STUDY 1 :  I N CR EA SI N G A CCE SSI B I L I TY TO DI AGN OSTI C 
TESTI N G

Tool: DxGeoMap

Results : 

• Identify sub-districts 
with current gaps in 
population access to 
TB services 

• Areas where the new 
GeneXpert devices 
should be priorit ized 
for placement to 
improve equitable 
population coverage to 
TB services. 

• This evidence was 
used to support the 
countries’ TGF funding 
request.

Botswana district population accessibility within 30 minutes driving
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DX GEOMA P OUT PU TS
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CA SE STUDY 2 :  E XP A NDI N G EQU I TAB L E AC CESS TO TB,  H I V ,  
A ND OTH ER  P R I ORI T Y DI SE ASE S
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CA SE STUDY 2 :  E XP A NDI N G EQU I TAB L E AC CESS TO TB,  H I V ,  
A ND OTH ER  P R I ORI T Y DI SE ASE S

Tools: LabMap & PlanWise

Results : 

• 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 applicat ion to 
TGF

Sep 2026 LabCop Echo Session ASLM 

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/
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/
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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CA SE STUDY 3 :  A SSESSI N G C AP A CI TY WI THI N  TH E N ETWOR K 
TO I N TEGR A TE MUL TI P LE  TE ST TYP ES ON TH E SA ME P LA TF OR M
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CA SE STUDY 3 :  A SSESSI N G C AP A CI TY WI THI N  TH E N ETWOR K 
TO I N TEGR A TE MUL TI P LE  TE ST TYP ES ON TH E SA ME P LA TF OR M

Tool: OptiDx

Results: 

• Optimization of 
referral linkages 
reduces service 
distance, cost and 
util ization 

Implementation : 

• Informed NSP

• Pilot of integrated 
SRS for TB, HIV, 
HPV

• Used in funding 
applications for 
TGF, UNICEF, 
PEPFAR

Implementing DNO exercise in Côte d’Ivoire – ASLM ECHO Session

Avg. service distance (km) Est. Cost (USD mil.) Device utilization

52
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Baseline Optimized
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Baseline Optimized

RESULTS

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
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I MP LE MEN TI NG DN O AN A LY SE S
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PERFORMING AND IMP LEMENTI NG FI NDINGS 

8. Conducting DNO analysis

Use an analysis framework: 
• baseline
• scenario comparison 
• interpret outputs
• compare costs

9. Implement 
recommendations 

• Direct policy impact 
• Phased approach 
• Inform NSP

10. M&E

• Use M&E framework 
• Track KPIs (utilization, 

TAT etc.)  
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COMMON  TH I NGS TO A VOI D  

Starting DNO too 
late in funding 

cycle

Excluding key 
stakeholders

Waiting for all of 
the data

Ignoring 
implementation 

feasibility

Not validating 
assumptions 
with country 

teams

Failing to 
establish M&E 
from the start
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A CKN OWL EDGEME NTS

Ministries of Health:

• Botswana, 

• Mozambique, 

• Kenya, 

• Cote d’Ivoire, and

• India

for providing examples for the guide
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MOR E I N F OR MATI ON

A guide to stepwise implementation of DNO - Stop TB

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
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USE F UL  L I N KS

DNO Data Guidance Tool –  determine what data is  required for what analys is 

DNO Specific Tools 

1. LabM ap (ASLM) –  Open Access 

2. DxGeoMap (FIND) –  Open Access

3. PlanWise (ASLM) –  Open Source

4. AccessMod (UNIGE) –  Open Source 

5. DxPulse (FIND) –  Open Source

6. OptiDx (FIND) –  Open Access

Com mercial  Tools  that can be adapted for DNO  

1. ArcGIS Network  Analyst (ESRI)  

Further reading : Landscape Review of Diagnostic Network and  Route Optimization Tools

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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