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01
Introduction

Health care organizations worldwide are grappling with accelerating 
challenges: rising costs, staff shortages, employee burnout and increasing 
patient demands. These challenges became especially apparent during the 
past years. Ever-tightening budgets add even more tension and limit options 
for relief. For health care workers, patients and administrators, it can feel 
like the perfect storm. The interplay between delivering quality patient care, 
ensuring employee satisfaction and being cost-effective has never been 
more critical. 

Some leaders have turned to technology enhancements, whether out of 
necessity or policy. While it’s a crucial element, is it addressing the problems 
at their root? The health care workforce is under enormous stress, with high 
levels of attrition and turnover. Currently, staff scheduling is reactive, talent 
deployment is rigid and unreliable data makes processes time-consuming. As 
more health care professionals leave, it comes with massive recruitment and 
agency costs for organizations, as well as fragmented care for patients. 

The health care workforce shortage is underway, but there’s still time for a 
turnaround. Data, analytics and AI can create the foundation for a workforce 
to flourish and patient care to thrive. Workforce analytics aren’t just a 
theoretical concept – they’re in action throughout the world. Health care 
leaders are empowered with data-driven decisions to optimize resources, 
cultivate and retain future-ready staff and fulfill their mission for high-
quality patient care. Let’s explore current health care workforce challenges 
and solutions in more depth. 
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02  
The human cost of workforce gaps
The global health care sector faces a dire shortage of skilled professionals. According to the 
World Health Organization (WHO), there will be a global deficit of 11 million health care workers 
and a projected shortage of 4.1 million nurses by 2030. This shortfall coincides with a rapidly 
aging population. By 2030, one in six people worldwide will be 60 years or over, intensifying 
demand for care.

By 2037, there will be a shortage of 87,150 primary care physicians in the US. Despite 7.5 million 
health care workers in India, the doctor-to-patient ratio of 1:834 staggers under the ballooning 
population of 1.4 billion and counting. Nursing statistics are nearly as critical, with 1.7 nurses 
per 1,000 people. These critical staffing shortfalls affect productivity, patient outcomes and 
employee satisfaction, contributing to a perilous cycle of employee strain and attrition. 

Effective staffing is not merely an issue of filling the open spaces, but a fundamental 
determinant of patient outcomes, safety and overall quality of care. Consider these key factors:

The British Medical Journal found that implementing a 4:1 nurse-to-patient ratio 
could have prevented over 1,595 patient deaths and saved more than US$117 million 
each year in Illinois alone. 

 

According to the National Institute of Nursing Research, current nurse staffing in 
the US ranges from 4.3 to 10.5 patients per nurse. In Europe, the nursing shortage 
ranges from 5.4 to 13.0 patients per nurse. 

The American Journal of Infection Control found that better nurse staffing ratios 
significantly enhanced compliance with critical clinical protocols, such as sepsis 
care, reducing the odds of in-hospital mortality by 12% per additional patient 
assigned to a nurse. 

“ Effective staffing is no longer a logistical task; it’s the 
cornerstone of workforce sustainability, patient safety and 
health system resilience. 

Heather Hallett, MBA, RN,  
SAS Health Care Strategy and Advisory Services Leader

“

https://protect.checkpoint.com/v2/___https://www.who.int/health-topics/health-workforce___.YzJ1OnNhc2luc3RpdHV0ZTpjOm86M2U5M2ZjNzFjYTBhMDhmOGI1N2RlNTBlZDRjZWJkY2E6Njo3ZDNkOjA2M2IxOTU1NzdiYzg0MDAxZjVlMDU0ODE5OTRlMzNjOGY2NDhmMWZhM2NiNzhhMWY5ZTJkZWI5YmQ5ZGM3YTE6cDpGOk4#tab=tab_1
https://iris.who.int/bitstream/handle/10665/381329/9789240110236-eng.pdf
https://protect.checkpoint.com/v2/r01/___https://www.who.int/news-room/fact-sheets/detail/ageing-and-health___.YzJ1OnNhc2luc3RpdHV0ZTpjOm86MDIyNWEwYjhkOWFlZjUxZmYyNTRlNjdmODc0OWVhNjM6Nzo1ZDdmOjdlY2RiYjBlNjY4Yjg3Y2YyMjY0NDU5YTA0ODJiMzNiMTFhZjhjMjAxOGM3MzU3MDBmYzNmNGI5ODdiMDljM2Y6cDpUOk4
https://bhw.hrsa.gov/sites/default/files/bureau-health-workforce/state-of-the-primary-care-workforce-report-2024.pdf
https://protect.checkpoint.com/v2/r01/___https://www.pib.gov.in/PressReleasePage.aspx?PRID=1985423___.YzJ1OnNhc2luc3RpdHV0ZTpjOm86MDIyNWEwYjhkOWFlZjUxZmYyNTRlNjdmODc0OWVhNjM6NzoxYTgzOmE1YmYyMWU4ODU2YmU4ZTgxYTRjMTZkNjAxYmZiNTQzOWY1NTIxYjhkYmNmYzI0MmViYTY3YmU2ZWU2MTg4N2Y6cDpUOk4
https://protect.checkpoint.com/v2/___https://bmjopen.bmj.com/content/11/12/e052899___.YzJ1OnNhc2luc3RpdHV0ZTpjOm86N2I5YmRjOGUyNmVlMGExOGVjOTAzZjQ5ZDE2YTExNmY6Njo1NmZjOjc4OGQ0ZmRmZDdhOTk4YTIxODkxMWQ1NWI4ODY2OTgwOWEzODI2MWZkMTU1MDUxN2EwNmQ4ZDZhMWY2YTFiNTM6cDpGOk4
https://protect.checkpoint.com/v2/___https://www.ninr.nih.gov/newsandevents/featured-research/evidence-reducing-patient-nurse-staffing-ratios-can-save-lives-and___.YzJ1OnNhc2luc3RpdHV0ZTpjOm86N2I5YmRjOGUyNmVlMGExOGVjOTAzZjQ5ZDE2YTExNmY6NjozZjNjOmMwZDQ3OTgyYmU4MTNiYzc5YTA3MWY3MGVlZmE2MDdkNzk0YzA4Njg1OTEyMDY3YWQwMWU2YjVlMWY4ZDdlNmY6cDpGOk4
https://protect.checkpoint.com/v2/r01/___https://pmc.ncbi.nlm.nih.gov/articles/PMC3308724/___.YzJ1OnNhc2luc3RpdHV0ZTpjOm86MDIyNWEwYjhkOWFlZjUxZmYyNTRlNjdmODc0OWVhNjM6Nzo1ZjA1OjhkNGU3NDgyZDlkYTI4ZWE4MTNiM2NkNGUzYzhhNTRhYjY4OWJmOGE0MDdlM2IzZGFhZTM5OWIxNjdjZWIwZWU6cDpUOk4#:~:text=In%20European%20countries%2C%20the%20average,Norway%20to%2010.5%20in%20Germany.
https://protect.checkpoint.com/v2/___https://www.ajicjournal.org/article/S0196-6553(20)31038-5/fulltext___.YzJ1OnNhc2luc3RpdHV0ZTpjOm86M2U5M2ZjNzFjYTBhMDhmOGI1N2RlNTBlZDRjZWJkY2E6NjpjMDdmOjY3NjZjMjRmMjAxNTA3ZjRkZWZmMmZmMGVmNTZmNTQ3YzY1N2JiN2MwNjE5M2ZmNGYyMGZkOTEyZDk2NTUwOTA6cDpGOk4
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Common staffing challenges
We know it’s not easy. The health care workforce shortage is a global issue where decisions are made in siloed systems that often lack 
reliable insights into capacity, demand, skill mix and staff well-being. Most health care leaders do not have access to the right data at the 
right time and deal with the same multifaceted challenges:

Dynamic patient demands: Unpredictable patient influx 
leads to overwhelming capacity shifts, causing hospitals 
to struggle operationally.

Staffing mismatches: Variability in patient acuity and 
length of stay leads to over- or understaffing ratios. This 
can cause duplication in some areas and critical gaps in 
others. Staff experiences can also vary considerably.

Burnout and turnover: A recent global survey of nurses 
revealed 65% said their primary challenges are stress 
and burnout. More than half of primary care physicians 
reported feeling burnout, citing large numbers of patients, 
long working hours and onerous clerical duties as top 
concerns. 

Aging staff demographics: According to WHO 
research from 44 European countries providing data, 
30% of the doctors are over 55 years old. The WHO 
expects a “tsunami” of attrition by retirement, should 
this trend hold.

Financial and regulatory constraints: Reimbursement 
cuts alongside the aging population are triggering 
financial shortfalls and deficits. At the same time, 
hospitals are constantly balancing compliance with 
stringent regulatory demands.

The growing pressure on the health care workforce comes at a human and organizational cost. According to McKinsey, closing the 
workforce shortage gap could save up to 189 million years of life lost to early death and add $1.1 trillion to the global economy. 

Lives and livelihoods are at stake, but clearly, health care systems cannot hire their way out of the situation. It’s going to require a new way 
of thinking, a redesign of care processes and a whole new way of looking at what technology can do, not only for staff, but for patients too.

https://protect.checkpoint.com/v2/___https:/www.beckershospitalreview.com/quality/nursing/state-of-the-nursing-workforce-14-trends-to-know/___.YzJ1OnNhc2luc3RpdHV0ZTpjOm86YWM2ZjI4ZDE3M2Y0Y2M4Yzc0ZGY3OTMwNGExZjg1Mzk6NjowOGJjOjUzNzlmOGQ5Y2NhMTcwZjNiYjE2ZGY1N2IzYTczODg5ZDBjMGM1ZWM4ZDM3YmM2NTg5MzgzZjg5MWExY2NjYWY6cDpUOk4
https://bhw.hrsa.gov/sites/default/files/bureau-health-workforce/state-of-the-primary-care-workforce-report-2024.pdf
https://protect.checkpoint.com/v2/r01/___https://iris.who.int/bitstream/handle/10665/372887/Eurohealth-29-1-6-10-eng.pdf?sequence=1&isAllowed=y___.YzJ1OnNhc2luc3RpdHV0ZTpjOm86MDIyNWEwYjhkOWFlZjUxZmYyNTRlNjdmODc0OWVhNjM6Nzo5Y2ZjOmRhOTg5OGMzMWQ5ODI2Mjg3NDI3MWIxNTFlZWI1YzE3NWQ4ZmQ2NWZjNjJjYmQ1NDI5NzQwMTU5YzQ5NzVjMzg6cDpUOk4
https://protect.checkpoint.com/v2/___https://www.mckinsey.com/mhi/our-insights/heartbeat-of-health-reimagining-the-healthcare-workforce-of-the-future___.YzJ1OnNhc2luc3RpdHV0ZTpjOm86M2U5M2ZjNzFjYTBhMDhmOGI1N2RlNTBlZDRjZWJkY2E6NjplMmE3OjYwMjkxYTkwMzUyMTJjMTM0Y2Y1ZWY3YmE0MzhmNGIyMjYxYWMzZWZlOTc4OTYyMzFmOGEzMTc1ZTAwNmIyYjc6cDpGOk4
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Navigating resistance and 
barriers to adoption

“ Health care organizations train plenty of people, but 
many workers leave within a year or two. Some even 
exit health care entirely. We need to focus on retention 
and ensure they’re equipped to thrive in evolving work 
environments. 

Karin Lemmens  
Partner, Operating Strategy, KPMG

“

Data transformation has its challenges, especially in the complex and high-stakes health care 
environment, but it is achievable. Success depends on high-quality data, measured outcomes, 
inclusive change management and a clear strategy to align digital tools for the front lines as 
well as for oversight. When done right, workforce transformation with data analytics and AI can 
ease burdens, improve outcomes and restore purpose to the work of care.

Data quality

One of the most common issues is that leaders often do not have access to the right data. Data 
is often siloed, resulting in a lack of reliable, systemwide insights into capacity, demand, skills 
mix and staff well-being. It is difficult to see the full picture of a care pathway to make the best 
decisions. To alleviate those issues:

Partner with an experienced platform-agnostic vendor. 

Integrate different data formats for a holistic view of your operations.

Establish effective data governance to enhance transparency and data quality.

Data privacy and security

Every day, health care organizations handle vast amounts of employee and patient data, 
requiring data security to be a top priority. When security falls short, sensitive data can slip 
through the cracks, leading to fines and broken public trust. And if cyberattacks hit, they don’t 
just target systems. They can delay care, disrupt operations and compromise patient safety. 
Adopting workforce analytics and AI should be accompanied by efforts to safeguard data 
privacy and strengthen security. Best practices include: 

Complying with GDPR and HIPAA regulations.

Implementing robust encryption and access controls.

Conducting regular audits and risk assessments.
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Cultural resistance

While some health care providers and workers remain 
uncertain about the value of digital tools, well-designed 
solutions can meaningfully support their work and well-
being if introduced in respectful and empowering ways. 
Otherwise, employees and managers may push back against 
implementation. To foster trust and buy-in:

Involve stakeholders early in the planning and 
implementation process.

Provide comprehensive training and support.

Highlight success stories to build confidence and 
enthusiasm. 

Address concerns and setbacks promptly to build trust.

Complexity of integration

Adopting and implementing workforce analytics into existing 
systems can be a complex venture. There are key measures that 
can be taken to simplify integration:

Partner with experienced vendors who can showcase past 
successes.

Use middleware solutions to bridge gaps between 
platforms.

Ensure data standards are aligned across systems.

Resource constraints

Tight budgets continue to be the norm, but there are key 
ways to demonstrate fiscal responsibility to gain support for 
analytics and AI adoption:

Start smaller with carefully chosen pilot projects to yield 
tangible ROI.

Explore partnerships with analytics providers.

Take advantage of cloud-based solutions to reduce 
infrastructure costs.

It’s common for health care organizations to feel some 
overwhelm and resistance at certain points of integration 
or even before integration begins. That is why it’s crucial 
to anticipate potential roadblocks and stay focused on 
the meaningful benefits to the workforce’s well-being and 
efficiency.
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Putting tech to work
Health care professionals embrace their work as a calling to serve and heal, and, 
despite long hours and rigorous demands, they prioritize patients. Technology can’t 
replace the human connection at the heart of care, yet without modern workforce tools, 
administrative strain and staffing gaps will continue to erode time with patients and 
compromise quality. 

Digital transformation means more than upgraded systems. It’s about supporting the 
people who deliver care. When data, analytics and AI are applied thoughtfully, they can 
turn frustration into focus and improve staff and patient experiences. To truly modernize 
health care, workforce analytics must move from the margins to the center of strategy.

05  
The impact of workforce analytics 
and AI on outcomes
Health care organizations that use workforce analytics and AI can unlock meaningful 
improvements in staff satisfaction, operational efficiency and patient care. Success will depend 
on aligning tools with clinical workflows, transparency and frontline needs.

“ These tools are providing practical information to support 
better decisions, fairer scheduling and more resilient care 
systems. The future is intelligent, adaptive and agentic. 

Christian Hardahl  
Principal Solutions Architect, SAS

“
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Enhanced productivity
Workforce analytics optimizes resource 
allocation, ensuring health care professionals 
focus on tasks aligned with their skills and 
expertise. By minimizing inefficiencies, 
organizations can:

•	 Reduce overtime costs.

•	 Prepare for daily patient volume while 
maintaining care standards. 

•	 Optimize task prioritization.

•	 Facilitate smoother handovers and clearer 
communication between shifts.

Reduced costs
Optimizing workforce operations translates 
to significant gains in operational budgets. 
Workforce analytics help:

•	 Minimize reliance on temporary or  
agency staff.

•	 Decrease expenses associated with employee 
turnover.

•	 Lower rates of regulatory noncompliance, 
resulting in fewer penalties.

Improved patient care and satisfaction
Workforce analytics optimizes resource 
allocation, ensuring health care professionals 
focus on tasks aligned with their skills and 
expertise. By minimizing inefficiencies, 
organizations can facilitate:

•	 Better workflows. 

•	 Faster response times for critical care.

•	 Enhanced coordination between 
multidisciplinary teams.

•	 Improved patient-clinician communication.

•	 Automated, thorough clinical summaries and 
discharge educational materials.

Increased employee engagement
A satisfied employee is more productive and 
less likely to leave. Workforce analytics foster 
employee engagement through:

•	 Flexible, fair and transparent scheduling.

•	 Proactive grievance mitigation.

•	 Skills gap awareness to create growth 
opportunities.

Empowering AI Agents
Go beyond analysis to take defined actions with set parameters.

Draft and dynamically 
update shift schedules.

Alert supervisors to 
employees at risk.

Suggest scheduling 
adjustments to prevent 

fatigue.

Communicate with 
staff about scheduling 
changes and training 

opportunities.

Identify nursing and 
skill shortages.

Predict staffing needs, 
ensuring appropriate 
numbers and skills.

There are exponential uses for AI agents – but nothing replaces human judgment. Consider it your 
superpower to enhance decision making by identifying patterns, highlighting risks and suggesting 
options. Instead of rigid automation, AI agents create adaptable, real-time responsiveness.
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How SAS can help
SAS is a highly experienced and trusted provider of data management, AI and analytics 
solutions to solve recruitment, retention and optimization of health care workforces 
worldwide. Our solutions have become critical components for ensuring success in 
workforce management and delivering safe and effective care. 

SAS solutions uncover deeper insights into staffing by integrating data from different 
sources, including unstructured data. Historical data is blended with predictive models to 
forecast patient demand and resource planning with greater accuracy. You can simulate 
the patient’s journey throughout the hospital system to analyze the length of stay, bed 
occupancy and resource utilization. With SAS, you can analyze patient flow patterns to 
optimize staffing and monitor performance through dashboards and create reports to 
track key metrics. 

Your data in action
Transforming your workforce data with analytics and AI means you no longer have to 
hunt and forage for data from multiple sources. Instead, you have a single platform at 
your command to visualize, manage and predict organizational planning. Features can 
be customized to reflect the priorities and workflows of organizations. Let’s explore the 
impacts in real-world settings.
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Staff optimization 

SAS software equips nursing leaders, service line managers and administrators with powerful 
tools to analyze, visualize and act on workforce performance data. When tailored to organizational 
needs, our solutions can include:

Salary snapshot comparing current spending to budget and projects end-of-month totals for 
financial planning.

Retention monitor to surface early signals of turnover and burnout. 

Financial impact calculator to estimate cost savings or losses from staff changes.

Export options to provide unit managers with detailed data for shift scheduling and resource 
allocation.

Demand forecast and optimization

By forecasting demand using historical data, health care teams can build staffing schedules that 
balance workforce skills and operational priorities, while still prioritizing patient needs. Possible 
outcomes include:

Enhanced patient care due to optimal staffing that improves patient outcomes and employee 
satisfaction.

Reduced operational costs as a result of efficient resource management reducing 
unnecessary expenditures.

Improved staff morale and retention while meeting staffing mandates effectively. 
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Nursing workforce analytics

With SAS, organizations can combine structured and unstructured data sources for deeper insights 
into nursing staff effectiveness, gaining accurate assessments of current challenges and identifying 
potential concerns on the horizon. Tailored functionality can include:

What-if simulations to assess the impact of staffing decisions on cost, quality and overtime.

Free-text data analysis, including nurse notes, patient comments and staff forums to help 
uncover hidden stressors.

Emergency department staffing coverage

SAS enables hospitals to forecast patient visits to the emergency department to optimize hospital 
staffing. Tailored functionality can include:

Forecast hourly visits and compare them to planned staffing schedules to identify gaps early, 
reduce wait times and enhance care delivery.

Real-time snapshot of emergency department performance, including patient wait times by 
location. 
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Customer stories
Health care organizations have common challenges, so we base our workforce data 
analytics and AI on deep knowledge and experience to transform today’s health care 
workforce. Every health care organization is unique, whether by location, culture, 
resources and many other factors. Working with SAS means a true partnership where 
your challenges become our challenges. 

Health New Zealand

Challenge: Health New Zealand (HNZ) delivers the country’s universal health 
care across diverse population centers and income levels, making workforce 
planning a critical component for equitable, high-quality care. In addition, HNZ 
needed metrics for workforce training investments, immigration policies and the 
development of multiple health initiatives.

Approach: HNZ turned to SAS to create multiple workforce analytical models, starting 
with a long-term analysis of workforce entry and exits of individual doctors, as well 
as gaining accurate and dynamic forecasting capabilities for workforce shortages and 
surpluses across the entire system.

Results: With SAS, HNZ maintains over 1,500 individual models covering a wide array 
of workforce cohorts. Included are every regulated health profession, separated by 
medical specialization and segmented by region and by individual hospitals.

The insights supported decisions to fund medical schools and training boards, especially for general 
practitioners (GPs). Forecasting revealed a gap, prompting the Health Ministry to raise annual GP 
training targets from 200 to 300.

Workforce modeling revealed shortfalls in gastroenterology for the National Bowel Screening 
Programme. Using SAS, the initial national rollout was scheduled to align with workforce 
development capacity, ensuring safe and effective program delivery.

“ SAS workforce modeling not only supports planning 
but also drives innovation in policy and system 
design, enabling more adaptive and forward-looking 
health strategies. 

Emmanuel Jo  
Group Manager, Workforce Analytics and Forecasting,  
Health New Zealand

“
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Treant Zorggroep 

Challenge: Based in the northeast of the 
Netherlands, Treant offers high-quality hospital 
and elderly care at 21 locations, supported by 6,500 
health care professionals and 3,000 volunteers. They 
provide care in all stages of life, from the unborn 
child to the final years of life, serving 200,000 
patients and clients annually. Treant was looking 
for a way to optimize resources and nurses to meet 
the ever-growing demand and handle workforce 
shortages.

Approach: Treant chose SAS to develop a ward control 
center to optimize nursing capacity. In addition, Treant 
uses SAS to see an overview of free hospital beds in real 
time and also the locations of current patients and their 
particular conditions.

Results: With the ward control center, doctors and 
nurses have instant insight into capacity and patient 
information, allowing patients to be distributed across 
departments more efficiently. This improves process 
flows for nurses, doctors and patients. In addition, 
Treant can make a reliable prediction for all hospital 
locations of the number of available beds in the next  
48 hours.

Learn more.

Cleveland Clinic 

Challenge: A renowned global health care provider, 
the Cleveland Clinic, was on the frontline of hospital 
preparedness during the COVID-19 pandemic. 
Outbreaks of infectious disease were nothing new, 
but the scale and measure of the pandemic required 
an innovative workforce strategy for them and for 
the rest of the world. 

Approach: The Cleveland Clinic partnered with SAS to 
create analytical models, which helped forecast patient 
volume, bed capacity, medical equipment availability 
and more.

Results: Instead of the models forecasting a projection 
based on a single set of assumptions, they created 
worst-case, best-case and most-likely scenarios. This 
multi-scenario analysis informed resource planners 
to adequately prepare staffing across all settings. The 
Cleveland Clinic made these models public during the 
pandemic to help other health care providers.

Learn more.

Centre Oscar Lambret 

Challenge: Located in Lille, France, Centre Oscar 
Lambret is renowned for its cancer treatment and 
research. The Centre needed to optimize workforce 
management to improve  
patient care.

Approach: Cancer care involves a multidisciplinary 
team of physicians and medical professionals. A 
comprehensive overview of the data is essential.

Results: “Before this project, our data was siloed and 
staticstatic ... We were looking for a solution capable 
of combining all necessary data for the creation of 
performance measures then for proposing clear and 
dynamic restitutions. It is for these reasons that we 
opted for the SAS Viya platform, in addition to its 
flexibility of use.”

Ali Hammoudi,  
Medical Management Controller, Centre Oscar Lambret

Learn more.

https://www.sas.com/nl_nl/news/press-releases/2023/february/treant-versterkt-samenwerking-met-sas-voor-goede-zorg.html
https://www.sas.com/en_us/customers/cleveland-clinic1.html
https://www.sas.com/en_us/customers/oscar-lambret-center.html
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Your path forward
Creating a future-ready health care workforce with data analytics and AI is more than 
headcounting. Health care leaders can navigate talent shortages, optimize planning and 
build sustainable, resilient systems to transform care for staff and patients alike. Driving 
meaningful change is what we do best. Explore how SAS can help. 

https://www.sas.com/en_us/industry/health-care/solution/operations.html


sas.com/healthcare
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