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The Starting Question Is: What is needed for healthcare to improve 
outcomes, productivity, and affordability? 
It Is Not: What can AI do?

Data source: IHME 



At the digital application level: 
● Siloed, short-term, and narrow tools increase burden and fragmentation. 

● Many lack human-centered design and fail to deliver patient or provider value.

● Agile and iterative software development practices are often absent.

● Core engineering needs for scale are routinely overlooked (e.g. standards, interoperability, security, 

offline-first design).

At the digital ecosystem level: 
● Standalone tools rarely align with health care governance or digital architectures.

○ Drives integration challenges, technical debt, and maintenance needs

● Long-term financing and total cost of ownership are not developed with government/private payors

● Globally, foundational dependencies like power and connectivity are ignored. 

At the health system level:  
● Applications/digital tools rarely account for or assist with systemic barriers (e.g., stockouts, staff gaps) 

limiting outcomes and scalability.

● They may misalign with healthcare priorities or disrupt provider workflows.

● Implementation often overlooks local context (e.g. digital literacy, staff turnover, training needs, etc.).

Lessons and pitfalls from previous experience in digital health



10% Application development
● Model performance (validity, reliability, usability)
● Clinical relevance

20% Digital health platform and enabling 
environment development
● National digital architecture including data systems, 

interoperability, and governance
● Infrastructure including connectivity and power

70% People, processes, systems, 
implementation and change management
● Adapting health care systems and capacity 
● Integration of AI applications into clinical workflows
● Adaptive, context-specific training and 

implementation
● Embedded monitoring, learning, and improvement

Impact depends on both the technology itself and how it is 
implemented within the PHC system



AI Limitations: Task features required to raise productivity 
are not widely present in medicine

● Training sets with full context of relevance for decision-making

● Clearly circumscribed goals w/o complex tradeoffs. 

● Limited unique outlier situations

● Tight iteration loops for a fast learning curve

● High reliability systems

● Manageable safety and control procedures
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Understanding the chain of impact: 
How linking application design to health system outcomes

Are the applications fit 
for purpose in the health 
system?

● Are outputs from both 
AI models and AI 
applications accurate?

● Usable, adaptable, 
and desired?

● Appropriate for local 
needs?

● Integrated into 
existing or planned 
digital platforms and 
PHC systems and 
sustainable?

● Costs and 
maintenance plans 
are feasible?

Are applications being 

adopted, used with 

fidelity, and integrated 

into workflows?

● Usable in real 

practice?

● Unintended effects 

including burden on 

health workers?

● Consistent model 

outputs over time 

(model drift)?

● Updatable?

Does care become 

more accurate, timely, 

and coordinated?

● Improved triage, 

diagnosis, and 

treatment?

● Aligned with core 

health care  

functions and 

quality metrics?

Design of AI 

Applications

Do the applications 
reduce burden and 
expand capacity?

● Streamline tasks?
● Improve 

provider/patient 
access?

● Improve how data 
are used and the 
visibility of routine 
decision-making?

● Optimize system 
resources to 
population level 
service delivery 
needs? 

Implementation of 

AI Applications

Productivity Care Processes and 

Quality

Individual and 

Population Health

Do people experience 

better health over 

time?

● Early improvement   

in priority 

conditions?

● Contribution to 

reduced premature 

mortality?
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WHO Safe Surgery Checklist

Ariadne Labs 9



Testing
We Tested the Checklist in 8 Sites Globally…
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London, UK Amman, JordanToronto, Canada

New Delhi, India

Manila, Philippines

Ifakara, Tanzania
Auckland, NZ

Seattle, USA





Results

Ariadne Labs 12

…And deaths reduced by half

Baseline Checklist P value

Cases 3733 3955 -

Death 1.5% 0.8% (-47%) 0.003

Any Complication 11.0% 7.0% (-36%) <0.001

Surgical Site Infection 6.2% 3.4% (-45%) <0.001

Unplanned Reoperation 2.4% 1.8% (-25%) 0.047

Source: AB Haynes, et al. NEJM 2009;360:491-9.



What is needed to improve outcomes, productivity, and 
affordability? 

Data source: IHME 



The ecology of care and AI’s risk of deluging the system
In a month, most people have symptoms; only a minority seek care.  

Source: NEJM 2001;344:2021-2025

United States, 2001



USAID CREATED, 1961



COSTA RICA’S PRIMARY CARE REFORM: 
Everyone has a default PHC. Minimal cost visits, essential meds 

and tests. Outreach workers visit every home. 



A Natural Experiment: The Results As Communities Received The 
Primary Health Care Intervention 
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Biggest reductions in 
noncommunicable 
diseases and elderly 
mortality. As Health 
Areas opened, more 
people sought care at 
primary care clinics and 
fewer sought care at 
emergency rooms.

Mora-García C, et al. The effect of primary healthcare on mortality: 
Evidence from Costa Rica, J Health Econ 2024(93):102833.

13% reduction in all-cause 
mortality over 9 years – 
reducing inequities in a 
country already with a 75 
year average life 
expectancy. 



Improved system 

productivity

Improved system 

capacity

Improved population 

outcomes per $

The Building Blocks for Better Outcomes and Productivity

Accurate 

Diagnosis & 

Treatment 

Improved 

Clinician-Patient 

Efficiency

Coordinated 

Follow-up & 

Monitoring

Better Case 

Finding and 

Access to Care
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ARIADNE LABS

Thank YouThank You
ARIADNE LABS is a joint center for health systems innovation at Brigham and Women's Hospital 
and the Harvard T.H. Chan School of Public Health.
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