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Abstract   
The past ten years in healthcare have witnessed a convergence of 

two significant movements that have prompted a revisiting of care 

delivery within the hospital, including the critical care environment. 

On one front, global demographic shifts have led to an increasingly 

older population, while at the same time the workforce is shrinking. 

Healthcare labor–including critical care nurses and physicians–are 

retiring at a faster rate than the education system is replenishing 

these losses. These severe challenges have been compounded by the 

dramatic impact of the COVID-19 pandemic. The healthcare industry 

must envision novel care delivery models to handle these converging 

crises. This article highlights the impacts of demographic challenges 

and COVID-19 on the healthcare system and introduces the concept 

of adaptable acuity. This framework can serve as a model for flexible 

care delivery to support future needs within the hospital, including 

pandemic responsiveness.   

The numbers game   
The population is aging globally, and statistics from Europe help to 

illustrate this point. Between 2019 and 2050, Eurostat projects that 

the population of very old people will more than double.1 A graphical 

depiction of the aging population is represented in a population 

pyramid from Eurostat. The population of people older than 85 years 

will grow from 12.5 million in 2019 to 26.8 million by 2050. What is 

even more striking is the growth of the centenarian population. In 

2019, there were 96,600 centenarians, and this number is projected 

to increase to 484,000 by 2050. The challenge with the aging 

demographic is that comorbid conditions are positively correlated 

with age, which places increasing constraints on the healthcare 

system to deliver care.   

According to the U.S. Centers for Medicare & Medicaid Services 

(CMS), one-third of U.S. health expenditures are the result of 

hospital-based care.2 Most hospitalizations come from the 

emergency department (ED).3 The demand for ED visits and 

hospitalizations have grown over the past 2 decades. In the United 

States, there was an 18.4% increase in ED utilization between 2006 

and 2014, with the number of annual visits rising from 89.6 to 106 

million.4 Admissions from the ED also grew by 8.4%, increasing from 

17.4 to 18.6 million. Similarly, in the United Kingdom, ED admissions 

increased annually by 3.2% between 2008 and 2018.5 More 

concerning for the U.K. National Health Services (NHS) is that 

hospital bed space grew a mere 0.3% per year during this time 

frame. The NHS also reported a concurrent increase in the medical 

complexity of admitted patients during this time. The number of 

patients admitted from the ED with more than five comorbid 

conditions grew from one in ten (2006-7) to one in three (2015-16). 

Additionally, admissions for elderly patients over 85 years increased 

by nearly 60%. This data highlights the growing demands placed on 

hospitals in the U.K. as they strive to deliver care to an aging and 

more complex patient population, all while bed capacity remains 

relatively stagnant. The financial burdens are similarly noteworthy. 

The cost of emergency admissions reached £17 billion in 2016-17, an 

increase of £5.5 billion in ten years.   

  

These demographic trends are even more concerning when looking 

at rural healthcare. Between 2005 and 2016, rural ED visit rates in 

the United States rose from 36.5 to 64.5 visits per 100 persons, 

which is a more than 50% increase and outpaces the growth in ED 

visit volumes in the urban centers.6 Several factors have contributed 

to  

this surge in rural ED demand, including lack of funding and a 

shortage of primary care physicians compounded by high turnover.    

Lastly, the demographic crunch has also affected the ICU, where 

many acute-care hospitals lack adequate coverage by intensivists 

and critical care trained nurses. According to the World Health 

Organization, 48% of hospitals surveyed by the American Hospital 

Association before the pandemic reported critical care labor 

shortages.7 Since the onset of the COVID-19 pandemic, the labor 

problems in the ICU have only intensified.8    

Organizational stressors:  The COVID-19 

pandemic   
The pandemic was the accelerant that allowed the demographic and 

bed capacity constraints to turn into a major crisis. Hospitals became 

overwhelmed due to excessive demand, combined with inadequate 

bed space and staffing. In fact, early simulations predicted that ICU 

bed capacity would need to expand by multiples, further highlighting 

the crisis.9–11 In addition to the lack of beds, several factors made 

care delivery challenging, including a shortage of supplemental 

resources such as medical gas outlets and electrical capacity; poor 

patient visibility; and the challenge of separating COVID from non-

COVID patients.   

To illustrate the stress placed on the ICU, the standard ICU bed 

capacity in the U.S. was 4,931 before the pandemic and increased to 

7,630 during the pandemic surge.12 Furthermore, in 66% of hospitals, 

ICU bed capacity was opened in non-ICU locations where care was 

administered by hybrid teams of ICU staff augmented by surge 

support staff. More concerning were the staffing ratios impacting 

nursing care. During the pandemic, the ratio of patients per ICU 

nurse increased from 2.0 to 1 to 2.4 to 1. Non-ICU nurses were 

employed in 85% of the participating ICUs evaluated. These surge 

capacity beds absorbed almost 40% of the ICU admissions with little 

difference in their underlying comorbidities, except for a higher 

likelihood of COPD and immunosuppression cases being admitted in 

a traditional ICU bed.   

The COVID pandemic highlighted the vulnerabilities that hospitals 

had to face when the prioritization of the COVID-infected could defer 

attention of other medical conditions.13 Balancing the care needs of 

both COVID and non-COVID patients became paramount, which 

prompted the reconfiguration of service delivery within the hospital 

to ensure flexibility in terms of physical structure and facility 

resources.    

One viable solution to these vulnerabilities is the concept of 

adaptable acuity. This new term refers to the ability for hospitals to 

manage their physical and personnel resources to provide care in a 

flexible, effective, and patient-centered manner. This approach 

minimizes patient transfers within the hospital by not moving the 

patient based on their acuity, but rather by moving resources and 

care to the patient. It is estimated that avoiding patient transfers can 

reduce the average hospital length of stay by at least 0.5 days.14  The 

adaptable acuity model may provide the flexibility required to 

support both current and future hospital needs, especially when 

future surges in demand arise.   



Critical care delivery change:  Adaptable 

acuity   
In the aftermath of the COVID-19 pandemic, the Society for Critical 

Care Medicine (SCCM) stated that “the ideal ICU patient room 

would facilitate the provision of patient-centered care, access and 

visibility to the patient from outside, while allowing access to and 

control of devices remotely and minimizing non-direct patient care 

entry. At the same time, privacy and a quiet environment for the 

patient are important.”15 The SCCM mentioned that the use of 

adaptable acuity patient care has successfully improved the quality 

of care for cardiac patients. Simply stated, adaptable acuity implies 

that the environment changes to the patient’s needs rather than 

moving the patient based on their acuity.   

To date, most of the studies evaluating the implementation of 

adaptable acuity models have focused on the cardiothoracic surgery 

care area.16–18 Experience from the University of Wisconsin 

demonstrated that this approach led to significant reductions in 

hospital length of stay and ICU readmission rates.16 The adaptable 

acuity concept has extended beyond cardiac surgery care to include 

thoracic surgery,19 oncology,20 and neurology, specifically stroke.21   

The successful implementation of this model depends on the 

training and staffing of a flexible nursing team, as well as the 

support of technology enablers. During the pandemic, it is 

important to mention that healthcare workers experienced 

significant levels of mental stress. Burnout was already present 

prior to the pandemic and only intensified thereafter.22,23 The 

adaptable acuity model requires additional training of nursing staff 

who can support the flexing up and down of acuity. Furthermore, 

staffing models will need to adjust, as staffing assignments may 

need to change throughout the day. Tiered staffing models have 

been proposed to allow for both intensivist and ICU nurses to 

oversee non-ICU staff, expanding the scope of critical care services 

within the hospital.24   

 

Technology enablers   
The transition towards adaptable acuity care models will be 

augmented with the deployment of technology solutions to 

streamline gaps in care delivery; these solutions are referred to as 

technology enablers and are summarized in Table 1.    

   

Technology enabler   Features   

Artificial intelligence     Risk stratification tools to identify 

(AI)/Predictive analytics   conditions or populations at risk of 

selected condition 

(eg. blood stream infection)   

Smart monitors   Trend recognition, customization of 

alerts, and integration into electronic 

health records   

Telemedicine   Virtual care delivery (physicians, 

pharmacists) that can include tele-ICU 

across multiple hospitals   

   
Table 1: Overview of technology enablers   

  

Technology enablers may include predictive algorithms, or what is 

commonly termed artificial intelligence (AI). These tools help 

clinicians stratify patients into risk pools, which enables a tiered 

response of care.25 These predictive algorithms can focus on 

minimizing alarms which require no clinical action and identify 

patients at risk of respiratory failure, cardiac arrest, or blood stream 

infections, to name a few. Other technology enablers include smart 

monitors and sensors that can further aid the clinician in receiving 

actionable information.26 Telemedicine has also been reported to 

improve care delivery in rural hospitals, where the ICU length of stay 

and mortality were reduced by 34% and 32% respectively following 

the first year of implementation.27 Tele-ICU expands the 

telemedicine concept further by providing a virtual command center 

that connects ICU staff across multiple units within a hospital or can 

expand to support multiple hospitals within a network.28 Studies 

have shown a reduction in mortality rates and ICU lengths of stay 

following implementation of tele-ICU.28   

Organizational implementation   
The need for organizational change and the development of 

adaptable acuity capabilities within a hospital are merely the first 

steps to implementing this model. Once stakeholders agree that this 

change is necessary, the next step involves mapping out the design 

and implementation plans. Brambilla et al. have conducted a 

thorough analysis of the facility assessment for flexible designs. Their 

study can serve as a starting point for designing future state 

solutions that are appropriate for each facility.29   

Another important consideration is the deployment strategy for 

implementing an adaptable acuity delivery model. Given the limited 

published research available on this topic, perhaps it is best to pose a 

series of questions that can help align the organizational change 

process:   

• What disease states will the model include?    

• How will clinicians (nurses, physicians, respiratory therapists, and 

others) be trained to excel in a flexible acuity, flexible staffing 

environment?   

• How can leaders ensure buy-in across the organization? Will this 

be a bottom-up, top-down, or hybrid adoption model?   

• How will obstacles and successes be monitored in order to allow 

further refinement in the future?   

• How can U.S. organizations manage the potential medico-legal 

issues that may arise when credentialed healthcare workers treat 

patients in care areas outside of their credentials?    

• What safeguards will be implemented to minimize staff burnout 

and turnover?   

The COVID pandemic highlighted existing vulnerabilities within the 

healthcare system that will continue to worsen given the 

demographic shifts from now through 2050. Models such as 

adaptable acuity may give hospitals the ability to provide flexibility in 

care delivery, especially during states of crisis like future pandemics. 

The roadmap for the design and implementation of adaptable acuity 

units has been largely based in the cardiac surgery care area. Thus, 

more investigation is needed to explore the implementation across 

broader care areas.   
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