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Introduction: Geriatric hip fractures are a devastating injury that decrease patient 
independence, increase morbidity and mortality, and have a significant economic impact. 
Although early operative intervention decreases mortality, hospitals often do not meet 
these benchmarks. The purpose of this study was to use a methodological approach to 
optimize the care and outcomes of patients sustaining geriatric hip fractures at a single 
level I trauma center by minimizing time to surgery and length of stay (LOS). 

Methods: A process map that outlined the paths that a hip fracture patient could take 
through our system from the time of injury to discharge was created. Classical operations 
management tactics known as Lean Synchronization and Six Sigma were used to identify 
bottlenecks in the system that led to delays in time to surgery or discharge. The pathway 
was systematically revised to address additional inefficiencies. 

Results: The initial process map revealed that time to surgery was increased by extensive 
preoperative testing and LOS was increased by admission to a non-orthopaedics service. 
By creating a standardized protocol for risk stratification and admitting all hip fracture 
patients to the orthopaedics service, improvements were seen within 6 months, including 
reductions in time to surgery (32.4 vs 17.5 hours), LOS (7.1 vs 5.6 days), 30-day 
readmissions (14.29% to 8.33%), and in-hospital mortality (2.79% vs 0%). Additional 
areas for improvement were later identified to reduce delirium rates and cost of care. 
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Discussion: We conclude that the use of an operational management approach to 
address the inefficiencies in a clinical care pathway produced substantial and sustainable 
improvements in relevant outcome measures in patients sustaining geriatric hip 
fractures. By systematically identifying the bottlenecks in the system, we generated an 
ideal state pathway, which has allowed us to deliver higher quality care to our patients 
while simultaneously decreasing cost of care. 

INTRODUCTION 

There are more than one-quarter million hip fragility frac
tures in the United States every year with an annual eco
nomic impact of more than 12 billion dollars (Burge et al. 
2007). This injury has potentially devastating consequences 
in the geriatric population, with substantial impacts on 
patient mobility and independence, high rates of compli
cations, and one-year mortality rates of 20-33% (Maga
ziner et al. 2000; Cooper 1997; Keene, Parker, and Pryor 
1993; van der Westhuizen et al. 2011; Cenzer et al. 2016; 
Mears and Kates 2015). The successful treatment of these 
injuries revolves around several aspects of care that have 
been shown to be beneficial to outcomes in this population, 
including inpatient co-management by a geriatrics service; 
expedited time to surgery; a standardized post-operative 
mobility protocol; and a carefully scrutinized medication 
regimen with respect to elderly patients (Ftouh et al. 2011; 
Bernstein et al. 2014; Potter, George, and Guideline Devel
opment Group 2006). A recent retrospective observational 
study demonstrated a direct correlation between a surgical 
delay of more than 12 hours and the increased adjusted risk 
of 30-day mortality (Nyholm et al. 2015). Additionally, it 
demonstrated a surgical delay of more than 24 hours signif
icantly increased the adjusted risk of 90-day mortality (Ny
holm et al. 2015). 
Today, evidence-based medicine is a common theme 

amongst most physicians and health systems as a means to 
implement practices that can improve the quality and de
crease the cost of care. Recently, an operations manage
ment strategy known as Lean Six Sigma (LSS) has been used 
in health care to improve the organization and quality of 
care and reduce cost (Langabeer et al. 2009; De Mast 2007). 
LSS is a combination of Lean Synchronization, which al
lows for speed and elimination of waste, and Six Sigma, 
which seeks less variability in the results of the process. To
gether, this methodology seeks to improve quality, reliabil
ity, flexibility, delivery, and efficiency of processes (Brandao 
de Souza 2009; Kumar and Thomas 2010). LSS includes the 
DMAIC improvement cycle as part of the quality improve
ment process. This is a data-driven quality strategy with 
phases that offer a roadmap as an improvement method
ology and a conceptual framework to improve processes 
(Asq.org 2017). The phases consist of Define, Measure, An
alyze, Improve, and Control. In this study, LSS and the 
DMAIC improvement cycle will be used as a framework to 
map the process of a quality improvement initiative de
signed to enhance care delivery to geriatric hip fracture pa
tients. 
This initiative, named the Geriatric Hip Fracture Pro

gram, consisted of a multi-disciplinary disease team and 
adopted several aspects of treatment that have been shown 

to be beneficial to outcomes in the population. This study 
will show a correlation between this process improvement 
to Lean Six Sigma, which ultimately resulted in significant 
improvements in the care of our geriatric hip fracture pa
tients. 

METHODS 

A critical analysis of the operational characteristics behind 
the care of patients sustaining geriatric hip fractures was 
performed using an operational management approach. In
cluded patients were admitted to a single Level 1 Trauma 
Center through the emergency department (ED), trauma 
bay, or transfer from an outside facility for care of an acute 
hip fracture. With geriatric hip fractures accounting for just 
over 10% of the orthopaedic surgical volume experienced 
by our institution, a careful analysis of this patient popu
lation and strategic changes to their management, realized 
through the DMAIC improvement cycle, could be highly im
pactful. 

DEFINE 

The Define phase of the DMAIC roadmap focuses on defin
ing the problem to be solved (Niemeijer et al. 2013). Based 
on the literature and best practices, the two major bench
marks that hospitals are compared to when treating geri
atric hip fractures are time to surgery and length of stay 
(LOS). The International Geriatric Fracture Society (IGFS), 
was used as a benchmark as compared to the United States 
IFGS average. The data for our institution from FY’15 
demonstrated as compared to the IFGS average an average 
time to surgery 3.6 hours shorter; an average length of stay 
0.7 days longer; a 30-day re-admission rate 0.21% lower; 
and an in-hospital mortality rate 0.31% lower (Table 1). The 
goal of the program was to be better than the IFGS average 
on all metrics with a focus on the average time to surgery 
and LOS. More specifically, with evidence demonstrating 
significant increased mortality after 24 hours, the goal was 
to have an average time to surgery at or below this (Nyholm 
et al. 2015) and an average LOS of 4 days. 

MEASURE 

The Measure phase of DMAIC roadmap is concerned with 
quantifying the current process performance. After iden
tifying in the define phase that our institution was over 
24 hours for average time to surgery and that the average 
LOS was over the IFGS average at 7.1 days, the process was 
mapped to help identify potential bottlenecks throughout 
the system that would be delaying our time to surgery and 
LOS (Figure 1). 
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Table 1: National and Institutional Hip Fracture Metrics       

Measure 
National Avg 
(IGFS Member 
Facilities*) 

Pre Pathway 
Implementation 
(Jul 2015 - Jun 
2016) 

Post Pathway 
Implementation 
(Jul 2016 - Dec 
2016) 

Long Term 
Results 
(Jul 2018 - 
Feb 2020) 

Time to Surgery 36 hours 32.4 hours 17.5 hours 17.5 hours 

Length of Stay 6.4 days 7.1 days 5.6 days 5.3 days 

30 Day Readmission 14.5% 14.29% 8.33% 3.8% 

Mortality in Hospital 3.1% 2.79% 0% 1.3% 

% of Patients Co-Managed by 
Medicine or Geriatrics 

50% unknown 100% 90.5% 

Figure 1: Geriatric hip fracture process map subdivided into two phases demonstrated the goals of each phase.                
Major bottlenecks are indicated by the red arrows. Boxes in green represent an actual patient’s pathway after                  
admission for a hip fracture. This patient had a time to OR of 14.5 hours and a LOS of 4 days.                      

As depicted by the process map, the transformed re
source in the process was the “patient fractures hip” and 
is affected by many factors (Slack, Johnston, and Brandon-
Jones 2011). When drawing out the process, it was clear 
that the geriatric hip fracture patient had multiple path
ways into our system and multiple pathways through our 
system. Understanding the goals of decreasing our time to 
surgery and length of stay, the process map was subdivided 
into two phases (Figure 1), which framed the groundwork 
for analyzing the process. 

ANALYZE 

The aim of the Analyze phase is to arrive at a data based 
diagnosis of the current process performance (Niemeijer 
et al. 2013). Focusing on our two main goals, there were 
two major areas of bottlenecks that lead to significant de
lays in time to surgery and LOS (Figure 1). The first major 
finding was that time to surgery and LOS were directly re
lated to the service that the patients were admitted to. 
Patients with hip fractures that were not admitted to the 

Orthopaedic Trauma service had roughly a 4-hour longer 
delay to surgery (19.37 hours versus 15.88 hours) and 
3.86-day longer LOS (8.43 days versus 4.57 days) when 
compared to those admitted to the Orthopaedic Trauma 
Service. The other major finding was that time to surgery 
and LOS were directly related to whether additional periop
erative tests beyond routine testing, which included basic 
laboratory tests, chest x-ray, EKG, and urinalysis, were or
dered. Additional perioperative tests were considered to be 
any test in additional to routine testing including transtho
racic echocardiogram, cardiac stress test, carotid ultra
sound, rule-out myocardial infarction, electroencephalo
gram, implantable cardioverter-defibrillator interrogation, 
and endoscopy. Patients with hip fractures that underwent 
additional perioperative testing had roughly a 36-hour 
longer delay to surgery (73.33 hours versus 37.33 hours) and 
a 3-day longer LOS (12.01 days versus 9.01 days) as com
pared to those that did not undergo this additional testing. 
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IMPROVE 

After the process was diagnosed, our Geriatric Hip Fracture 
Program was implemented in the Improve phase. This was 
designed as a clinical care program for patients over the 
age of 60 to provide quick surgical fracture treatment, col
laboration of services and specialties, minimize compli
cations, create clear and consistent treatment standards, 
inform and educate patients and families, control cost, pre
pare for healthcare reform changes, and to improve patient 
experience, satisfaction, and continuity of care. With this, 
the hip fracture disease team was developed including 
members from Orthopaedic Surgery, Geriatrics, Hospital
ists, Anesthesia, Physical Therapy, Pharmacy, Hospital Ad
ministration, Nursing, Physical Medicine and Rehabilita
tion, Infectious Disease, Emergency Medicine, IT, social 
work, quality improvement, and research. This disease 
team evaluated the data and implemented a number of 
processes to help improve the throughput. The first in
cluded an “ED Order Set”, which is a pre-populated order 
set integrated into the electronic medical record that is ini
tiated by the Emergency Room physician in the setting of 
a triage complaint of concern for a hip fracture or a pa
tient greater than 60 years old or from a skilled nursing 
home with a history of fall, hip pain, and inability to bear 
weight. This order set included all routine preoperative 
studies and orders, fragility labs, and radiographic imaging. 
Importantly, the order set also contained a “Hip Fracture 
Notification Alert” that sent a text alert to all care providers 
and team members that would or could be involved in the 
patient’s care. This addition ensured that the medical eval
uation of these patients was initiated overnight in order to 
minimize unnecessary delays to the operating room. 
Utilizing the data that demonstrated that patients not 

admitted to the Orthopaedic Trauma service had greater 
delays to surgery and longer LOS, default admission of 
these patients to the Orthopaedic Trauma service was im
plemented. This would allow the treatment teams to main
tain focus on the injury and level of necessary rehabili
tation, to provide nursing staff and therapists skilled at 
managing lower extremity trauma, and to maintain a sense 
of ownership of these patients by the treating surgeons. 
Lastly, utilizing the data that demonstrated greater de

lays to surgery and longer LOS for those patients that un
derwent additional preoperative testing, clear guidelines 
were developed for pre-operative risk stratification for 
these patients. This was used to balance medical optimiza
tion and expedient surgery while utilizing established ACC/
AHA guidelines to minimize variability in determining clin
ical risk and reduce unnecessary testing (American College 
of Cardiology 2017). The “Risk Stratification Guidelines” 
were provided to all hospitalists and geriatricians in a one-
page document clearly stating the goal of surgical stabiliza
tion in less than 24-hours and to manage acute medically 
modifiable risks that could be mitigated within a short win
dow. These initial quality improvements were implemented 
and a modified process map was produced to depict the 
ideal patient flow (Figure 2). 

CONTROL 

This new process is actively monitored to assure that these 
improvements are producing better results and that these 
results are retained. The hip fracture design team meets 
monthly to review and analyze the data. These meetings 
attempt to identify trends that might indicate the process 
becoming out of control. Additionally, the outliers that are 
identified with respect to time to surgery or LOS are further 
investigated to uncover any pathway deviation or reason for 
this aberration. 

RESULTS 

With implementation of these quality improvements in the 
Improve phase of DMAIC, it was observed over FY’16 that 
the average time to surgery decreased from 32.4 hours to 
17.5 hours. Additionally, average length of stay decreased 
from 7.1 days to 5.6 days. Additional observations included 
a decrease in 30-day re-admission rates from 14.29% to 
8.33%, a decrease in in-hospital mortality from 2.79% to 
0%. Lastly, the process could identify that 100% of the pa
tients were co-managed with either the Internal Medicine 
or Geriatric service (Table 1). 
When utilizing the Lean Six Sigma process, it is impor

tant to realize that this is a continuous improvement phi
losophy. The last point of the DMAIC cycle, which is argued 
by some to be the most important, is that the cycle starts 
again at the Define phase (Slack, Johnston, and Brandon-
Jones 2011). This philosophy accepts that the cycle never 
stops and that improvement becomes a part of the culture. 
The Geriatric Hip Fracture Pathway was developed to 

be a continuous quality improvement cycle and throughout 
this process, additional areas of improvement were identi
fied by the monthly disease team meetings. The first was in 
the inpatient post-operative care management. Early data 
demonstrated that patients who underwent surgery be
tween Wednesday and Friday had a significantly longer 
length of stay than those operated on between Saturday 
and Tuesday. In response to this, post-surgical orders in
cluded that all patients be weight-bearing as tolerated on 
the operative lower extremity and that geriatric hip fracture 
cases be prioritized to be completed before noon in order 
to have physical therapy evaluate the patient the same day 
of surgery. Following this evaluation, an early mobiliza
tion protocol including weekend physical therapy sessions 
was initiated to help patients reach a safe disposition more 
rapidly. Additionally, early involvement and intervention 
by a social worker to commence disposition planning ear
lier would avoid any unnecessary delays on discharge. Ulti
mately, these data driven interventions resulted in shorter 
lengths of stay for our hip fracture patients. 
The second area of improvement was initiated to de

crease post-operative delirium by adding IV acetaminophen 
as a part of the post-operative pain protocol. Post-operative 
delirium in the hip fracture population has an incidence of 
16-70% (Schuurmans et al. 2003). Delirium has been iden
tified to increase length of stay, cause worse functional 
outcomes, and independently increase mortality (Marcan
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Figure 2: Revised geratric hip fracture process map indicating implementation of quality improvements (blue             
boxes) and elimination of alternative admission services (red “X’s”).          

Figure 3: Chart representation of the cost savings of using IV acetominophen over oral acetominophen.              

tonio et al. 2000). The process was analyzed and demon
strated that the patients that received IV acetaminophen 
developed delirium 15.4% of the time compared to 32.8% 
in those who received acetaminophen orally. This demon
strated that converting oral acetaminophen patients to IV 
acetaminophen would reduce the rate of delirium in hip 
fracture patients and reduce ICU utilization, resulting in 
$160,000 cost savings for the health system (Figure 3). 
The third area of improvement focused on facilitating 

the care of patients from skilled nursing facilities with a 
concern for a hip fracture. The goal was to implement a 
system that would allow this at-risk patient population to 

bypass the emergency room and be admitted directly to 
the hospital floor to enhance the throughput of the patient 
through the system. With selected skilled nursing facilities, 
the “direct admissions” quality improvement process was 
implemented and the first patient directly admitted from a 
nursing home occurred in May 2017 and was successfully 
treated and discharged within 3 days after the admission. 
The process map was revised to incorporate these areas for 
improvement identified by monthly disease team meetings 
(Figure 4). 
By using this system of continuous improvement, the 

process has seen progressive gains. Since its implementa
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Figure 4: Geratric hip fracture process map indicated the newly implemented processes in red. This incorporates               
areas for improvement identified by the Hip Fracture Pathway disease team.            

tion, the reductions seen in time to the operating room 
have been maintained. Patient length of stay and 30-day 
readmission rates have continued to downtrend with con
sistent critical evaluation of the pathway (Table 1). These 
continued successes further highlight the effectiveness of 
this methodological approach to optimizing care pathways. 

DISCUSSION 

This study was used to demonstrate the usefulness of an 
operational management approach to a clinical care path
way for geriatric hip fractures. Utilization of an operational 
improvement methodology employs a systems-thinking 
mindset to improving the process. Multiple approaches to 
improvement have been described, however, recently, in the 
health care industry the combination of Lean Synchroniza
tion and Six Sigma in the form of Lean Six Sigma (LSS) has 
been utilized as a methodology. LSS can be used as a tool 
for improving efficiency in providing care to patients with 
specific disease processes. An additional value of LSS is the 
combination of the use of a structured DMAIC roadmap to 
provide a conceptual organizational framework (Niemeijer 
et al. 2013). 
Our Geriatric Hip Fracture Pathway was analyzed via LSS 

and patient care was improved across multiple domains, 
which supports the importance of using a systematic ap
proach to process improvement. Identifying the two main 
benchmarks of average time to surgery and LOS allowed 
for clear goals to be established. Utilizing the International 
Geriatric Fracture Society national averages and institu
tional data allowed for both an external and internal bench
mark to compare performances and evaluate the success 
of the system (Slack, Johnston, and Brandon-Jones 2011). 

Important to any operational understanding, the develop
ment of the geriatric hip fracture process map allowed for 
the entire process to be mapped out to understand the in
fluence of all the transforming resources. As evidenced by 
the process map, the geriatric hip fracture patient flowed 
through an incredibly complex process with many ineffi
ciencies. Utilizing data analysis, two main bottlenecks were 
able to be identified causing significant delays in time to 
surgery and increased LOS. These were being admitted to 
a non-orthopaedic service and having additional periopera
tive tests ordered. Once these were identified, improvement 
processes were put in place to facilitate eliminating this 
waste and improving the efficiency of the process. These 
improvement processes included a clear admission pathway 
to the Orthopaedic service and a detailed guide to periop
erative medical optimization among other additional flow 
improvements. With these improvement processes in place, 
the system realized a significant improvement in the av
erage time to surgery with a decrease from 32.4 hours to 
17.5 hours and in the average length of stay with a decrease 
from 7.1 days to 5.6 days amongst other things. 
The system faces many challenges. Most of these chal

lenges in the early phases have been due to the human in
volvement factor. Humans inevitably create inefficiencies. 
Early success in overcoming these challenges has focused 
on education and buy-in to create a sense of pride and 
ownership. Identifying champions within each subset of the 
disease team has fostered the environment and enhanced 
the communication amongst the bigger group. Having a 
clear stated vision, forming a guiding coalition, and having 
early wins has started to ingrain this process into the cul
ture and has given everyone a shared purpose. 
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Figure 5: Geratric hip fracture process map indicating the future directions in yellow. This would indicate               
movement to an ideal state pathway with implementation of all of these enhancements.              

As with any good improvement cycle, the critical phase 
is the cycle starting again. With a clear control mechanism 
in place, the repetition of the cycle allowed for more prob
lems and areas of improvement to be defined. In addition 
to the quality improvement processes that were initiated 
through the Control phase, other areas for improvement 
have been identified that will be the focus of future quality 
improvement projects. First, operating room cost contain
ment and careful vendor selection will reduce the cost of 
the implants placed in patients based on best practices 
for fracture pattern, age, preoperative physical status, and 
medical co-morbidity indices, and ultimately will allow bet
ter control over the cost of care in the future. Second, pre
ferred post-acute care partners and pathways for partners 
to align the inpatient process with post-acute hospital
ization rehabilitation centers and skilled nursing facilities 
were identified in order to increase the quality and drive 
down the cost of post-acute care. Lastly, the coordination 
of outpatient care with multiple medical services and pa
tient reported outcomes will be a significant focus in the fu
ture to improve the overall quality of care of the hip frac
ture patients. This has led to the conceptualization of an 
ideal state pathway which will allow for continued gains in 
the care of our patients (Figure 5). 

The initial success of this pathway proved to be critical 
for the continued support by the health system and led to 
a redefined operation strategy which influenced the strate
gic decisions of the Department of Orthopaedics. This rede
fined operations strategy has provided insight and guidance 
throughout other core functions within the organization. 
Specifically, this strategy has made our institution a re
gional leader in the management of geriatric hip fractures 
and has allowed us to guide our affiliate hospitals in opti
mizing the care of these patients. Our impact on the com
munity has also been furthered by developing relationships 
with the local nursing and rehabilitation facilities that 
manage these patients after discharge. Lastly, the care of 
hip fracture patients has undoubtedly been enhanced 
through this systems-thinking initiative and will continue 
to be improved allowing their care to be optimized to miti
gate risks and minimize complications so they can continue 
to age gracefully and enjoy their golden years a little longer. 

Submitted: November 04, 2020 EDT, Accepted: November 23, 
2020 EDT 

This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International License 

(CCBY-NC-ND-4.0). View this license’s legal deed at https://creativecommons.org/licenses/by-nc-nd/4.0 and legal code at 

https://creativecommons.org/licenses/by-nc-nd/4.0/legalcode for more information. 

A Geriatric Hip Fracture Care Pathway: An Operational Approach to Quality Improvement

Journal of Orthopaedic Experience & Innovation 7

https://journaloei.scholasticahq.com/article/18257-a-geriatric-hip-fracture-care-pathway-an-operational-approach-to-quality-improvement/attachment/48282.png


REFERENCES 

American College of Cardiology. 2017. “Guidelines and 
Clinical Documents - American College of 
Cardiology.” American College of Cardiology. 

Asq.org. 2017. “Define, Measure, Analyze, Improve, 
Control (DMAIC Approach) | ASQ.” Asq.Org. 2017. 

Bernstein, J., S. Morshed, D. L. Helfet, M. Bhandari, and 
J. Ahn. 2014. “Applying Evidence-Based Medicine 
Principles to Hip Fracture Management.” Front Surg 
1:40. https://doi.org/10.3389/fsurg.2014.00040. 

Brandao de Souza, L. 2009. “Trends and Approaches in 
Lean Healthcare.” Leadership in Health Services 22 (2): 
121–39. 

Burge, R., B. Dawson-Hughes, D. H. Solomon, J. B. 
Wong, A. King, and A. Tosteson. 2007. “Incidence and 
Economic Burden of Osteoporosis-Related Fractures 
in the United States, 2005-2025.” J Bone Miner Res 22 
(3): 465–75. https://doi.org/10.1359/jbmr.061113. 

Cenzer, I. S., V. Tang, W. J. Boscardin, A. K. Smith, C. 
Ritchie, M. I. Wallhagen, R. Espaldon, and K. E. 
Covinsky. 2016. “One-Year Mortality After Hip 
Fracture: Development and Validation of a Prognostic 
Index.” J Am Geriatr Soc 64 (9): 1863–68. 
https://doi.org/10.1111/jgs.14237. 

Cooper, C. 1997. “The Crippling Consequences of 
Fractures and Their Impact on Quality of Life.” Am J 
Med 103 (2A): 12S-17S. https://doi.org/10.1016/
s0002-9343(97)90022-x. 

De Mast, J. 2007. “Integrating the Many Facets of Six 
Sigma.” Quality Engineering 19 (4): 353–61. 

Ftouh, S., A. Morga, C. Swift, and Guideline 
Development Group. 2011. “Management of Hip 
Fracture in Adults: Summary of NICE Guidance.” BMJ 
342:d3304. https://doi.org/10.1136/bmj.d3304. 

Keene, G. S., M. J. Parker, and G. A. Pryor. 1993. 
“Mortality and Morbidity after Hip Fractures.” BMJ 
307 (6914): 1248–50. https://doi.org/10.1136/
bmj.307.6914.1248. 

Kumar, S., and K. M. Thomas. 2010. “Utilizing DMAIC 
Six Sigma and Evidence-Based Medicine to 
Streamline Diagnosis in Chest Pain.” Qual Manag 
Health Care 19 (2): 107–16. https://doi.org/10.1097/
QMH.0b013e3181db6432. 

Langabeer, J.R., J.L. DelliFraine, J. Heineke, and I. 
Abbass. 2009. “Implementation of Lean and Six 
Sigma Quality Initiatives in Hospitals: A Goal 
Theoretic Perspective.” Operations Management 
Research 2:13–27. 

Magaziner, J., W. Hawkes, J. R. Hebel, S. I. Zimmerman, 
K. M. Fox, M. Dolan, G. Felsenthal, and J. Kenzora. 
2000. “Recovery from Hip Fracture in Eight Areas of 
Function.” J Gerontol A Biol Sci Med Sci 55 (9): 
M498-507. https://doi.org/10.1093/gerona/55.9.m498. 

Marcantonio, E. R., J. M. Flacker, M. Michaels, and N. M. 
Resnick. 2000. “Delirium Is Independently Associated 
with Poor Functional Recovery after Hip Fracture.” J 
Am Geriatr Soc 48 (6): 618–24. https://doi.org/
10.1111/j.1532-5415.2000.tb04718.x. 

Mears, S. C., and S. L. Kates. 2015. “A Guide to 
Improving the Care of Patients with Fragility 
Fractures, Edition 2.” Geriatr Orthop Surg Rehabil 6 
(2): 58–120. https://doi.org/10.1177/
2151458515572697. 

Niemeijer, G. C., E. Flikweert, A. Trip, R. J. Does, K. T. 
Ahaus, A. F. Boot, and K. W. Wendt. 2013. “The 
Usefulness of Lean Six Sigma to the Development of a 
Clinical Pathway for Hip Fractures.” J Eval Clin Pract 
19 (5): 909–14. https://doi.org/10.1111/
j.1365-2753.2012.01875.x. 

Nyholm, A. M., K. Gromov, H. Palm, M. Brix, T. 
Kallemose, A. Troelsen, and Danish Fracture 
Database Collaborators. 2015. “Time to Surgery Is 
Associated with Thirty-Day and Ninety-Day Mortality 
After Proximal Femoral Fracture: A Retrospective 
Observational Study on Prospectively Collected Data 
from the Danish Fracture Database Collaborators.” J 
Bone Joint Surg Am 97 (16): 1333–39. https://doi.org/
10.2106/JBJS.O.00029. 

Potter, J., J. George, and Guideline Development Group. 
2006. “The Prevention, Diagnosis and Management 
of Delirium in Older People: Concise Guidelines.” 
Clin Med (Lond) 6 (3): 303–8. https://doi.org/10.7861/
clinmedicine.6-3-303. 

Schuurmans, M. J., S. A. Duursma, L. M. Shortridge-
Baggett, G. J. Clevers, and R. Pel-Littel. 2003. “Elderly 
Patients with a Hip Fracture: The Risk for Delirium.” 
Appl Nurs Res 16 (2): 75–84. https://doi.org/10.1016/
s0897-1897(03)00012-0. 

Slack, N., R. Johnston, and A. Brandon-Jones. 2011. 
Essentials of Operations Management. Harlow: 
Financial Times Prentice Hall. 

Westhuizen, J. van der, P. Y. Kuo, P. W. Reed, and K. 
Holder. 2011. “Randomised Controlled Trial 
Comparing Oral and Intravenous Paracetamol 
(Acetaminophen) Plasma Levels When given as 
Preoperative Analgesia.” Anaesth Intensive Care 39 
(2): 242–46. https://doi.org/10.1177/
0310057X1103900214. 

A Geriatric Hip Fracture Care Pathway: An Operational Approach to Quality Improvement

Journal of Orthopaedic Experience & Innovation 8

https://doi.org/10.3389/fsurg.2014.00040
https://doi.org/10.1359/jbmr.061113
https://doi.org/10.1111/jgs.14237
https://doi.org/10.1016/s0002-9343(97)90022-x
https://doi.org/10.1016/s0002-9343(97)90022-x
https://doi.org/10.1136/bmj.d3304
https://doi.org/10.1136/bmj.307.6914.1248
https://doi.org/10.1136/bmj.307.6914.1248
https://doi.org/10.1097/QMH.0b013e3181db6432
https://doi.org/10.1097/QMH.0b013e3181db6432
https://doi.org/10.1093/gerona/55.9.m498
https://doi.org/10.1111/j.1532-5415.2000.tb04718.x
https://doi.org/10.1111/j.1532-5415.2000.tb04718.x
https://doi.org/10.1177/2151458515572697
https://doi.org/10.1177/2151458515572697
https://doi.org/10.1111/j.1365-2753.2012.01875.x
https://doi.org/10.1111/j.1365-2753.2012.01875.x
https://doi.org/10.2106/JBJS.O.00029
https://doi.org/10.2106/JBJS.O.00029
https://doi.org/10.7861/clinmedicine.6-3-303
https://doi.org/10.7861/clinmedicine.6-3-303
https://doi.org/10.1016/s0897-1897(03)00012-0
https://doi.org/10.1016/s0897-1897(03)00012-0
https://doi.org/10.1177/0310057X1103900214
https://doi.org/10.1177/0310057X1103900214

	A Geriatric Hip Fracture Care Pathway: An Operational Approach to Quality Improvement
	INTRODUCTION
	METHODS
	Define
	Measure
	Analyze
	Improve
	Control

	RESULTS
	DISCUSSION
	References


