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Abstract

Introduction—Surgical mortality increases significantly with age. Wide variations across 

hospitals in mortality rates suggest potential levers for improvement. Failure to rescue has been 

posited as a potential mechanism underlying these differences.

Methods—We performed a review of the literature evaluating surgery, mortality, failure to 

rescue, and the elderly. We then included a review of ongoing studies and unpublished work 

aiming to better understand the mechanisms underlying variations in surgical mortality in elderly 

patients.

Results—Multiple hospital macro system factors, such as nurse staffing, available hospital 

technology, and teaching status are associated with differences in failure to rescue rates. There is 

emerging literature regarding important micro system factors associated with failure to rescue. 

These are grouped into three broad categories, hospital resources, attitudes, and behaviours. On-

going work to produce interventions to reduce variations in failure to rescue rates include a focus 

on teamwork, communication, and safety culture. Researchers are using novel mixed-methods 

approaches and theories adapted from organizational studies in high reliability organizations in an 

effort to improve the care of elderly surgical patients

Conclusion—While elderly surgical patients experience failure to rescue events at much higher 

rates than their younger counterparts, patient level effects do not sufficiently explain these 

differences. Increased attention on the role of organizational dynamics in the hospitals’ ability to 

rescue these high risk patients will establish high yield interventions aimed at improving patient 

safety.

Introduction

Over 45 million patients undergo inpatient surgical procedures every year in the United 

States.1 Although the large majority of these procedures are associated with minimal risk, 

intra-abdominal procedures and cardiovascular surgery have substantial risks of morbidity 

and mortality. At least 100,000 Americans die every year as a direct consequence of surgery. 
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Elderly patients comprise the large majority of these deaths as the risk of perioperative 

mortality rise exponentially with age. With pancreatectomy, for example, mortality rates 

increase from 4% in patients under 65, to over 15% in patients 80 years or older.2 Although 

they account for just over half of all patients undergoing cardiac, vascular, and abdominal 

surgery, patients over 65 years of age account for 80% of all surgical deaths.3

Wide variation in mortality rates across both hospitals and surgeons suggests that many 

surgical deaths may be avoidable.4-6 In response, payers, policy makers, and providers have 

implemented a broad array of quality improvement initiatives. Hospitals are implementing 

care protocols to minimize unwanted practice variation, mandating the use of checklists and 

“timeouts” to avoid simple mistakes and improve teamwork in the operating room. They are 

participating in national outcomes registries, such as the American College of Surgeons-

National Surgical Quality Improvement Program (ACS-NSQIP) to benchmark their 

performance and target their improvement activities.7,8 Payers have established pay for 

performance programs with incentives for hospitals to be more compliant with evidenced-

based prophylaxis against surgical site infections, venous thromboembolism, and cardiac 

events.9

Although their collective impact has yet to be determined, these programs focus primarily 

on avoiding complications in the first place. While this goal is obviously important, reducing 

mortality may depend as much on what happens after complications have occurred. While 

their risks of surgical complications are only slightly higher than those of younger patients, 

the elderly have markedly higher case fatality rates once a serious complication occurs 

(Figure 1)—so-called failure to rescue (FTR).10,11 In most instances, perioperative deaths 

are the culmination of a cascade of discrete clinical events. Patients doing well initially 

suffer an initial “seminal” complication (e.g., an anastomotic leak after colon surgery), 

followed by escalation of care (e.g., reoperation, transfer to the intensive care unit) and 

additional, “domino” complications (e.g., ventilator-acquired pneumonia, acute renal 

insufficiency). They then experience irremediable complications or multi-system organ 

failure and succumb.

Mechanisms underlying FTR in the elderly

Higher FTR rates in the elderly may reflect their diminished physiological reserve for 

surviving critical illness, which may not be immediately remediable. There is increasing 

attention being paid to the preparation of surgical patients in the preoperative setting, so-

called prehabilitation. This may improve the recovery of elderly patients who do not suffer 

complications, but the literature is mixed with respect to prevention of morbidity and 

mortality. With an increase in the use of enhanced recovery pathways in disciplines such as 

colorectal surgery, the unintended consequences on elderly patients who are not optimized 

prior to surgery remain to be seen. Therefore, increased focus on the postoperative period 

and the ability to rebound from complications or hospitals’ ability to rescue elderly patients 

from major complications is becoming increasingly important.

However, higher FTR rates cannot be solely attributed to the patient's age or comorbidities. 

Some hospitals clearly do better than others in managing complications among elderly 
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patients. Recent research suggests that FTR rates in the elderly vary dramatically across 

hospitals (Figure 2).10-12 There have been several studies evaluating the availability of 

macro system hospital resources that account for up to a third of variation in FTR rates 

across hospitals.13-15 Examples of such resources include hospital bed size, nurse staffing 

levels, average occupancy, hospital technology, hospital procedural volume, and teaching 

status. A better understanding of hospital structure at the micro-system level, including 

details related to intensive care unit (ICU) staffing, physician coverage, and rapid response 

teams, would be more informative and remain areas of on-going work. The micro-system 

level where postoperative patients receive their care can be considered in three broad 

domains: resources, attitudes, and behaviours.

Resources

The setting or “context” within which surgical care is delivered is likely a crucial 

determinant of a hospital's ability to effectively rescue a patient from a major complication. 

In other words, proficiency with regard to FTR may imply the availability of a requisite 

level of specific resources. Aiken and colleagues have examined the impact of nurse staffing 

(both quantity and quality) on inpatient units on both overall surgical mortality and FTR 

rates.16,17 There have been no studies however assessing the attributes of other clinical 

micro-systems crucial to the management of patients with complications after surgery, 

including rapid response teams and intensive care units (ICUs).

Attitudes

The ability of clinical staff to recognize postoperative patients in distress and respond 

quickly and effectively may be related to the safety culture of the clinical units where 

surgical care is delivered. Safety culture refers to the shared set of values, beliefs, and 

behavioural norms that reflect the extent to which caregivers direct their attention and 

actions towards minimizing patient harm. While safety culture has been studied extensively 

in other health care contexts, it has not been examined in relation to FTR after inpatient 

surgery.18-21

Behaviours

A hospital's proficiency with regard to FTR is no doubt influenced by safety-related 

behaviours of caregivers, as influenced by their attitudes, subjective norms, and perceived 

control over their environments.22 As summarized later, previous research has linked 

hospital staff safety organizing behaviours—e.g., collecting, analysing, and disseminating 

information from errors, proactive checks—to fewer medication errors.23,24 Although 

relationships between safety-related behaviours and FTR have not been studied, 

communication patterns and routines among caregivers from the ICU, inpatient wards, and 

rapid response teams may be critical in the timely detection and effective management of 

patients with surgical complications.

Despite these findings, there remains a difference in the ability to rescue elderly patients 

across hospitals with similar resources, attitudes, and behaviours. Therefore, there may be as 

yet unmeasured factors in how these hospitals utilize available resources to care for elderly 

adults. Ultimately, improving the proficiency by which hospitals recognize and manage 
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complications in this subgroup of patients may be essential in efforts to reduce surgical 

mortality in this high-risk population.

Improving FTR in the Elderly

How best to achieve this goal is unclear, however. Successful rescue hinges on early 

recognition and timely management of serious complications once they occur, particularly 

during the early “golden hours” of clinical deterioration. Elderly patients appear to 

deteriorate more quickly and have fewer such “golden hours” to spare. Furthermore, there is 

a clear association between the type of seminal complication and the rapidity and frequency 

of an FTR event.12,25 In order to maximize the efficacy of existing resources available to 

hospitals and its providers in rescuing elderly patients from death, increased attention should 

be placed on the nuances of interactions between surgical team members in the 

postoperative setting. As such, on-going work moves beyond simple measurement of 

available resources to quantitative studies assessing the importance of hospital 

organizational factors and high-level measures of safety culture. Other organizational factors

—including attitudes and behaviours around teamwork and safety—could be even more 

crucial in minimizing FTR.

While this work will help identify environmental factors associated with effective rescue, a 

more in depth understanding of interpersonal and interdisciplinary clinical interactions is 

essential to inform the design and implementation of targeted interventions. For example, 

the ability of clinical staff to recognize elderly postoperative patients in distress and respond 

quickly and effectively may be related to the safety culture and safety-related behaviours of 

the clinical units where surgical care is delivered. A better understanding of these factors 

and other critical elements, such as effective teamwork and communication, are vital to 

designing practical and effective interventions for improving rapid rescue, especially in the 

more vulnerable and frail elderly population. The authors’ research group has on-going work 

studying unit-level teamwork and other unit and organizational level dynamics underlying 

variation in FTR rates. Using a mixed methods approach, the key elements or domains of 

care are studied, with a particular focus on those related to effective multidisciplinary 

collaboration, such as communication routines, teamwork climate, and safety culture, 

necessary for complication rescue. (Table 1) This research will culminate in the 

development of an intervention aimed at promoting these elements and improving patient 

outcomes.

The theory behind such interventions is based on a conceptual model (Figure 3) adapted 

from work in organizational studies, grounded in the concepts of high reliability 

organizations26, and informed by the gaps in previous research described above. As noted 

earlier, most perioperative deaths are the culmination of a cascade of discrete clinical events. 

The bi-directional arrows in our model represent the critical interactions for successful 

rescue that remain poorly understood. As such, a clear understanding of the key elements, 

such as effective teamwork and communication, necessary for early recognition will inform 

the design of specific interventions aimed at wider implementation and improvement of 

hospital safety and patient rescue.
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Future Directions

The vital ingredients to create an organization that demonstrates the resilience needed to 

rescue elderly adults from the brink of death do not exist in a vacuum—rather they live in an 

environment defined by its culture. Healthcare has undergone a massive transformation over 

the last two decades to flatten the hierarchy in health systems that may have previously led 

to patient harm. The overwhelming appreciation for the importance of team-based care has 

led to numerous breakthroughs in patient safety such as tumour boards. However, in the 

acute care setting, there remains a paucity of data and “know-how” to implementing the 

optimal team. There is no setting more sensitive or urgent than the elderly patient who 

develops a major postoperative complication that goes unrecognized due to lapses in 

communication or provider's unwillingness to see the downward spiral occurring before 

them. Examples of fostering teams in healthcare through teamwork training include the 

Agency for Healthcare Research and Quality Team Strategies and Tools to Enhance 

Performance and Patient Safety (AHRQ TeamSTEPPS) program and the Veteran Affairs 

Medical Team Training Program. Unfortunately, while these efforts have provided some 

benefit in closed settings such as the intensive care unit or the operating room, they are one-

size fits all approaches to team building. Creation of tailored interventions that account for 

the differences in hospital resources and personnel will require a fertile environment with 

buy-in from all stakeholders and a demonstration of a collaborative culture in the 

organization.
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Figure 1. 
FTR by age
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Figure 2. 
FTR rates for young (<75 years) and elderly (≥75 years) patients across hospitals ranked by 

overall mortality. Failure to rescue correlates with mortality and is significantly higher in 

elderly patients.
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Figure 3. 
Conceptual model of the organizational dynamics affecting complication rescue.4
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Table 1

Relative importance of three key domains contributing to the timely recognition and effective management of 

complications in general surgical and elderly surgical populations

Domain Potential Importance to Rescue Heightened Importance in Rescue of Elderly Patients

Communication Maintaining clear, concise flow of information across 
care team during “golden hours” of clinical deterioration

Time critical reporting of information across multiple providers 
within a shortened “golden hour” of deterioration

Teamwork Effective implementation of care protocols in setting of 
major complications and deference to expertise

Inter-professional management of multiple co-morbidities in 
conjunction with surgical management of complications

Safety Culture Demonstrating a strong commitment to resilience and 
preoccupation with failure in order to engage in 
proactive and pre-emptive analysis and discussion

Heightened awareness amongst team members for the need to 
adapt, act, and speak up in the setting of impending or on-
going crisis given complexities in care of the elderly
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