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Abstract
The prevalence of hip fractures continues to rise exponentially, and is
directly related to the aging population. Patients with hip fracture
continue to have increased 30-day and 1-year mortality rates. The
postinjury morbidity and mortality rates are well-documented. With
this morbidity and mortality, health-care expenditures continue to
increase and negatively impact society. The health-care industry must
continue to innovate and perform research to reduce morbidity and
mortality rates in patients with hip fracture. A detailed literature review
was conducted to research methods to help reduce morbidity and
mortality related to hip fracture.

Hipfractures are substantial
injuries. Unfortunately,

patients with a hip frac-

ture also experience ahigh

mortality rate. These fractures contribute

to a large percentage ofmorbidity in the

United States. It is estimated that.50%

of patients with hip fracture will have

decreased function1,2. Such a decrease

in function negatively impacts the pa-

tient and his or her community. There

also are many factors that can increase

the rate of disability. The prevalence of

hip fracture continues to rise on a global

scale, and is an area of concern for

global public health. It has been esti-

mated that hip fracture treatment is

responsible for approximately 72% of

fracture-care costs3. This percentage is

likely to rise with the ever-increasing

rate of hip fractures. There are

.250,000 hip fractures in the United

States per year4. This number continues

to rise globally, and is expected to reach

more than 6 million by 20501,3. With

this increasing rate, the risk of mor-

bidity and mortality will continue to

grow, which will negatively impact the

stability and safety of public health.

Research regarding risk assessment and

reduction should be a priority in the

area of hip fracture surgery and ortho-
paedic care.

Materials and Methods
A detailed literature search was
conducted using the following keywords:
hip fracture mortality, reduction of hip
fracture mortality, hip fracture
morbidity, surgical risk assessment, in-
hospital mortality, and reduction of 30-
day mortality in hip fracture patients.
The search criteria included publication
dates ranging from 2010 through 2017.
The search resulted in a small number of
studies for review. Therefore, the search
was expanded to include publications
from 2005 through 2017. Studies were
selected for review only if they
specifically reviewed hip fracture risk
assessment (including surgical risk
assessment), complications, morbidity,
mortality, or reduction of morbidity and
mortality.

Hip Fracture Morbidity
and Mortality
The current relevant risk of mortality
after hip fracture is 27% in the first year5.
Because of the aging population, the
mortality rate is expected to increase. It
has been estimated that 89 million
Americans will be$65 years of age by
20506. This fact, in addition to the
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current prevalence of hip fractures,
will expand postoperative concerns.
The progression of the advancing age
of society will directly impact the rate
of mortality after hip fracture in the
first 30 days and at 1 year. A study that
took place between 2003 and 2010 that
included 38,020 patients with hip
fracture indicated a 30-day mortality
risk of 10%6. Attentionmust be turned
toward reduction of this risk.
Mortality can be reduced substantially
by not delaying surgery. Current
practice suggests that hip fractures
should be repaired within 24 to 48
hours of injury. Additional analysis
revealed that delayed hip fracture
repair may increase the 30-day
mortality risk to 41%6. There has been
a substantial movement toward hip
fracture repair within 24 hours of
injury. A study that involved
.120,000 patients showed a
substantial increase in the 30-day
mortality rate in patients who received
hip fracture surgery after 24 hours
from the time of injury7. This has been
confirmed by other research studies1,6.
Our practice strives for repair of all hip
fractures within a 24-hour window.

Surgical delay may further
increase risk in patients who have
multiple medical comorbidities. Liver
disease, cardiac disease,
cerebrovascular disease, dementia,
and psychiatric disease all have been
shown to greatly increase the risk of
30-day mortality8. These medical
comorbidities increase the 1-year
morbidity and mortality rates as well.
Patients with hip fracture and
preexistingmedical comorbidities also
are at increased risk for hospital
readmission. Pollock et al. found that
approximately 10% of patients with
hip fracture who were discharged to a
nursing facility were readmitted
within 30 days9. The most frequent
readmissions (70.5% to 83.7%) were
the result of nonorthopaedic-related
medical complications9,10.
Readmissions were higher in patients
with pulmonary disease, cardiac
disease, neurologic disease, and
diabetes9. Again, these medical

comorbidities were found to greatly
increase readmission as well as the
30-day and 1-year mortality risks9.
Consideration of rapid medical
optimization should be deemed a
priority, especially in patients with
multiple chronic medical conditions.
This may not always be possible with
acute injuries such as hip fractures, but
the medical team should be engaged
early in the process. Such actions show
promise in helping to greatly reduce
morbidity and mortality.

Readmissions are of growing
concern, especially in the presence of
Medicare reform and other health-
policy changes. The majority of
patientswithhip fracture in theUnited
States are covered by Medicare. The
orthopaedic literature and other
disciplines review the great cost that is
associated with hip fracture treatment.
These expenditures are compounded
greatly by readmission following
surgery. Kates et al. found that 11.9%
of patients with hip fracture were
readmitted within 30 days of hospital
discharge10. Their readmission rate
was found to be similar to the national
average, which is approximately
14.5%9. Kates et al. also determined
that the average hospital length of stay
for patients with acute hip fracturewas
4.2 days; the average hospital length of
staywas 8.7 days for patients whowere
readmitted10. This is a similar pattern
to what we have experienced at our
facility. These increased rates of
readmission within 30 days after hip
fracture repair leave a question to be
answered.What are themost common
reasons for readmission in the hip
fracture population?

The most common reason for
readmission is pneumonia10. High
rates of readmitted patients are found
to have complications related to
cardiac disease, pulmonary disease,
neurologic diseases, psychiatric
conditions, and diabetes9. As
mentioned previously, the majority of
patients diagnosed with hip fractures
are covered by Medicare. Medicare
patients with#1 chronic condition
have a 30-day readmission rate of 9%;

patients with$6 medical
comorbidities have a 30-day
readmission rate of 25%11.
Readmissions not only increase
health-care costs, but are a valid
predictor of future morbidity and
mortality for patients. A readmission
within 30 days has been associated
with a greater 1-year mortality rate.
The latter percentage has been
estimated to exceed 50% in patients
with hip fracture who are readmitted
within 30 days10. There are medical
factors that may compound the
problem exponentially. Moran et al.
reported that even patients who were
medically cleared for hip fracture
repair continued to have a 30-day
mortality risk of 8%12. A review of the
literature suggested that cardiac
disease is the largest cause of mortality
in this population8,13. This, along with
pulmonary complication prevention,
should be the target of additional
review. Pulmonary emboli also have
been reported following hip fracture
repair. These are frequently the result
of deep venous thrombosis (DVT).
DVTs have contributed to
postprocedure mortality. DVT
prophylaxis is the current standard of
care, although no orthopaedic
consensus exists regarding the
duration of therapy. Even with
prophylaxis, DVTs are prevalent after
hip fracture repair. It has been
estimated that DVTs occur in
approximately 9% of patients with hip
fracture who receive chemical
prophylaxis2.

The mortality risk for patients
with hip fracture is of grave concern
and has been the focus of several
studies. Throughout the orthopaedic
literature, 30-day and 1-yearmortality
rates have been discussed.
Unfortunately, in-hospital mortality
following surgical repair is evident.
One observational study consisting of
732 patients$65 years of age with hip
fracture reported an in-hospital
mortality rate of 6%14. Such a high rate
of mortality postprocedure requires
further evaluation. Any in-hospital
postprocedure mortality should

| H i p F r a c t u r e R i s k A s s e s sm e n t a n d R e d u c t i o n

2 JBJS JOPA 2018; 6(2): e15 • http://dx.doi .org/10.2106/JBJS.JOPA.17.00041

http://dx.doi.org/10.2106/JBJS.JOPA.17.00041


prompt a chart review for possible
causes. These causes often may be
linked to exacerbation of chronic
medical conditions and baseline
functional status. Reviewing the causes
will assist with the reduction of future
incidents and adverse events.

Risk Assessment and Reduction
A major goal of hip fracture care
should be to assess for perioperative
risks and reduce the occurrence of
adverse events.This canbe achievedby
researching and implementing
assessment tools and practices. The
first step in reducing adverse events is
to have a medical preoperative
consultation immediately, preferably
while the patient is still in the
emergency department. This will
ensure prompt attention to underlying
medical issues that may have
contributed to the fracture. Increased
risk is of even greater concern in those
individuals with multiple chronic
medical conditions. Medical
optimization cannot be stressed
enough.All patientswith ahip fracture
that requires repair have been deemed
as “intermediate” surgery risks1,15.
Attempts should be made to reduce
this risk if possible. It is important to
evaluate all patients preoperatively in a
timely manner. This should start with
the orthopaedic surgery team and
proper consultations, which will
reduce the possibility of surgical delay.
With an interdisciplinary approach to
hip fractures, prompt anesthesia
consultations should be considered.
Anesthesia considerations should be
reviewed to further reduce the risk of
postoperative complications. Regional
anesthesia reduces the risk of
pulmonary complications more than
general anesthesia2. Use of regional
anesthesia, unless contraindicated,
should be encouraged for all hip
fracture surgery.

Risk assessment tools are used
throughout the medical community.
They can provide information and
perspective regarding patient
morbidity and mortality. A few that
have been discussed, specifically in the

orthopaedic literature, include the
American Society of Anesthesiologists
(ASA) score, the Nottingham Hip
Fracture Score (NHFS), and the
Charlson Comorbidity Index (CCI).
TheASAscore is commonlyused as an
operative risk prediction tool. It does
not necessarily predict postoperative
outcomes, which is its strongest
limitation. Donegan et al. found that
patients with hip fracture who were
assessed as having an ASA score of$3
had a higher risk of postoperative
medical complications16. The
orthopaedic literature was reviewed to
seek a more specific risk predictor for
patients with hip fracture. Two risk
stratification tools with promising
data are the NHFS and CCI, both of
which have strengths and weaknesses.
The NHFS has shown validity in its
prediction of 30-day and 1-year
mortality17. Research has shown that it
has a strongpredictive value for30-day
mortality6,18,19. It requires the review
of 7 factors and the use of the
Abbreviated Mental Test score.
Rushton et al. conducted a study that
included 1,079 patients with hip
fracture and use of the NHFS20. Their
results indicated that the NHFS was
valid in predicting the 30-day
mortality of these patients; the authors
concluded that anNHFS of$6 yielded
the highest predictive probability of
risk.

The CCI also has been shown to
be useful to predict in-hospital
mortality, but it was developed for
patients without traumatic injuries21.
It is alsomore complex than theNHFS
because it requires the evaluation of 19
different factors. Neuhaus et al. used a
Centers for Disease Control and
Prevention database to review.6
million hip fracture patients (from
1990 to 2007) with use of the CCI. The
authors concluded that in-hospital
adverse events occurred in 38% of
patients, and increased comorbidities
resulted in a 9% in-hospital mortality
rate21. This study had limitations,
including a broad age range
(consisting of all patients$18 years of
age) andpatientswithmultiple-system

trauma (including head and chest
trauma). Even though this was a large
study, the limitations reduce its benefit
for the elderly population with hip
fracture. Additionally, the CCI has
been shown to have a poor 90-day
mortality predictive value15.

Postprocedure risk reduction
must be considered. Pulmonary
complications have been found to
occur frequently after hip fracture
repair2. Decreased mobility increases
the rate of pulmonary complications;
therefore, it may be beneficial to
include a consultation with a
respiratory therapist on postoperative
day 1. The respiratory therapist can
assist with assessment of the patient
and make recommendations, beyond
incentive spirometry, that may reduce
pulmonary complications. Patient
nutritional status also should be
assessed. Many patients with hip
fracture present in a state of
malnutrition, which may be the direct
result of age and medical
comorbidities. Malnutrition is
detrimental to all body systems, and
can increase surgical complication
rates, including wound-healing
problems and infection. As many as
70% of patients with hip fracture
present to the hospital with
malnutrition18. This provides an
opportunity for modification to
promote health and reduce
complications. A consultation with a
registered dietitian should be part of
the hip fracture treatment plan. The
use of oral nutritional supplements has
been shown to reducemortality risk in
patients with hip fracture22.

Conclusions
Hip fractures are a global public health
concern. The rate of hip fractures
continues to grow each year, which
taxes the health-care system. The
rising prevalence continues to increase
health-care costs, which should raise
concern and awareness regarding
health-care reform. Patient safety is
negatively impacted with the rising
frequency of hip fractures.Health-care
providersmust focus on reducing poor
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patient outcomes. The best tool for the
reduction of morbidity and mortality
is a strong interdisciplinary treatment
approach with internists, orthopaedic
surgeons, respiratory therapists,
dietitians, and a vigilant nursing staff.
Risk stratification and the use of valid
instruments (i.e., the NHFS) will help
todecrease the incidence of in-hospital
and 30-day mortality. This can be
accomplished by providing insight
regarding perioperative risk and
possible opportunities for avoidance.
Focus should be turned toward
additional research regarding a
relative risk reduction for the patient
population with hip fracture.
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