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Abstract
Background: Hip fractures are common, costly and topical due to recent improvements in care secondary to national registries.
Whilst each patient experiencing hip fracture is different, they share many variables. These variables can contribute to the
individual’s mortality risk, knowledge of which can highlight increased risk variables with care then organized to mitigate for same
Design: Narrative literature review using PubMed and Google Scholar
Results: 5 variables were reviewed.

• Gender; males mortality risk is approximately twofold compared to females,

• Age; HR 1.51 with increasing age, OR 2.11 for those aged 75-84 and OR 4.10 for those >85 years vs those aged 65-74 years,
• Nursing Home Residency; increased OR 3.56 & RR 3.24 with regards to mortality,
• Time-to-Surgery; the evidence remains conflicting and

• Weekend Effect; the evidence is heterogenous and more studies are required.

Conclusion: This study highlights male gender, increasing age and nursing home admission source as high risk admission
variables for mortality in the hip fracture cohort. Further studies are required to delineate the true impact of time-to-surgery and
the weekend effect.

Introduction
Mortality risk assessment
Fragility hip fractures are both common and costly. Mortality
post hip fracture has been reported previously at 10% at 30-days
and 30% at 1-year [1,2]. There have been a number of improvements
regarding hip fracture care secondary to international audit in the
form of national hip fracture registries. Data from the National Hip
Fracture Database (UK) suggests a reduction in 30-day mortality
secondary to audit [1].
Evidence based up-to-date information on mortality rates
following hip fracture are important to guide
•

Communication with the patient and their loved ones,

•

Discharge planning and

•

Local and national risk management,

•

Internal and external benchmarking [3].

Recently, a number of research groups have developed
weighted scoring systems with the aim of predicting mortality
following fragility hip fracture. Examples of these prediction tools
are the Nottingham Hip Fracture Score (NHFS) [3], Orthopedic
Physiological and Operative Severity Score for the Enumeration of
Mortality and Morbidity (O-POSSUM), Estimation of Physiologic
Ability and Surgical Stress (E-PASS), Charlson Comorbidity Index
(CCI), Almelo Hip Fracture Score (AHFS), Hip Fracture Estimator of
Mortality Amsterdam (HEMA), Hip-Multidimensional Frailty Score
(Hip-MFS), National Hip Fracture Database Risk Model (UK) and
others by Jiang, et al. and Holt, et al. [3-10]. These tools differ in the
patient’s admission variables used to create each risk model.
In 2012, the Irish Hip Fracture Database was established to
improve the quality of hip fracture care in Ireland. Since then, in
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each of the 16 operating hospitals in Ireland, there are number of
variables recorded locally for each patient which suffers a fragility
hip fracture [11]. A number of these independent variables feature
repeatedly in medical literature due to their strength of correlation
with mortality in this fragile patient cohort. Again, knowledge of
evidence based up-to-date information is important to highlight
patient and system specific variables associated with increased risk
of mortality in this fragile cohort.
To this end, we hereby review the current literature with
respect to
•

Gender,

•

Admission source

•

Age,

•
Time-to-surgery with regards to their relationship with
mortality following fragility hip fracture.

The weekend-effect

The “weekend effect” is a hypothesis that patients admitted
to hospital over the weekend have an increased risk of mortality
than those admitted on weekdays [12]. This subject has become
topical in the National Health Service UK as the British government
introduce measures to implement their “seven day services” policy
[13]. We hereby review the current literature on the “weekend
effect” with regards to fragility hip fracture related mortality.

The Review

Patient specific variables
Gender: The literature regarding the ratios of female to
male patients which suffer a fragility hip fracture is consistent at
approximately 70:30 [14,15]. Whilst it is well documented that
both sexes have excess mortality post hip fracture, male gender
has repeatedly been shown to have a greater mortality excess
than females [15]. A large Norwegian study [16] involving 81,867
patients with fragility hip fracture concluded a 4.6 fold higher
excess 1-year mortality in males and 2.8-fold excess in females
versus age matched non-hip fracture controls whilst Kristensen,
et al. [17] reported mortality in males as high as 2-fold higher
compared to females. Similarly, Liu, et al. [18] reported an almost
twofold increase (HR 1.91). A multitude of separate studies
consistently describe the male gender as a risk factor for excess
mortality following hip fracture [19-25].

Age: Age is a well-established risk factor for increased risk of
mortality post hip fracture in both sexes [21-23,26,27] Liu, et al.
[18] recently undertook a meta-analysis using 18 studies and a
combined cohort of ~224,000 patients with fragility hip fractures
and assessed the relationship between age and mortality. The
authors concluded that there is a 1.51 increased risk of mortality
(Hazard Ratio 1.51, p < 0.001) with increasing age. In order to
elucidate the relationship between increasing age (by decade)
and mortality post hip fracture, Padron-Monedero, et al. [28]
undertook a cross sectional study of those aged >65 years which
were hospitalized in Spain during 2013 with a fragility hip fracture.
After adjusting for comorbidities, using the 65-74 year old cohort
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as a control group, the multivariate OR of mortality for those aged
75-84 was 2.11 and those aged >85 was 4.10, showing a clear
relationship between increasing age and mortality risk.

Admission source – nursing home residency: There
have been a number of studies which have aimed to delineate a
relationship between those who are admitted from a nursing home
and mortality risk following fragility hip fracture. Holvik, et al.
[29] sought to identify patient-related risk factors which predicted
1-year mortality in a local fragility hip fracture group (n = 567) and
concluded that admission from a nursing home was an independent
predictor for 1-year mortality (RR 3.24). Khan, et al. [30] undertook
a similar study but focused on 30-day mortality post fragility hip
fracture in a retrospective study including 467 patients. This group
found that patients admitted from either nursing/residential
home was an independent risk factor for early mortality (OR 3.56).
Hannan, et al. [31] collected mortality outcomes at 6 months on
a similar set of patients (n = 571). Whilst this group established
a clear correlation between nursing home residency and post
operative mobility at 6 months, they were unable to establish a
similar relationship with mortality.

System specific variables

Time-to-surgery: There have been many studies published
within the medical literature which have investigated “surgical
waiting time” or “time-to-surgery” and mortality risk in the
fragility hip fracture cohort. Whilst it appears that shorter timeto-surgery results in reduced rate of complications and length of
stay, the outcomes regarding mortality risk are less conclusive. In
2010, Leung, et al. [32] performed a literature review including 42
peer-reviewed articles from 1980-2009. This group examined the
relationships between “time-to-surgery” and both short and long
term mortality. Having undertaken detailed analysis of the available
literature, the group concluded that the evidence was conflicting
and that there was no conclusive evidence upon which to base a
strict recommendation.

More recently, Nyholm, et al. [33] found that surgical delay of
>12, >24 and >48 hours increased 30-day mortality respectively
(OR 1.45, p = 0.02, OR 1.34, p = 0.02 and OR 1.56, p = 0.02). They
also found 90-day mortality increased with >48-hour surgical delay
(OR 1.23, p = 0.04). Bohm, et al. [34] established that having surgery
within 48 hours demonstrated decreased risk of in-hospital death
(HR 0.51, 95% CI 0.41 – 0.63) and at 1-year post operation (HR
0.72, 95% CI 0.64 – 0.80). Colais, et al. [35] stated that those which
were operated on within 2 days had a lower 1-year mortality than
those operated on after 2 days (HR 0.83, 95% CI 0.82-0.85). Rosso,
et al. [36] reported a decreased 1-year mortality rate with surgery
within 48 hours (OR 0.73, p = 0.0392). Cha, et al. [37] demonstrated
a significant correlation between both early (30-day) and late (1
year) mortality with delayed surgery (>48 hours). Pincus, et al.
[38] established a significantly higher 30-day mortality risk with
those operated >24 hours compared to <24 hours (6.5% vs 5.8%, %
absolute RD, 0.79; 95% CI 0.23-1.35). This group concluded that a
wait time of 24 hours may represent a “higher risk” threshold. Heyes,
et al. [39] reported a significantly increased 1-year mortality risk in
those operated > 36 hours. Maheshwari, et al. [40] recommended
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urgent hip fracture surgery similar to that seen in stroke and
myocardial ischaemia after they determined a 5% higher odds of
1-year mortality per each 10-hour delay (OR 1.05, 95% CI 1.021.08, p = 0.001). Trinh, et al. [41] also concluded that surgery within
48 hours is significantly associated with a decrease in mortality at
1-year post surgery. In March 2018, Chang, et al. [42] published a
systematic review and meta-analysis regarding preventable risk
factors of mortality after hip fracture surgery. This group described
a statistically significant association between increased “time-tosurgery” (>2 days vs < 2 days; OR 1.91, 95% CI 1.14-3.18, p = 0.013)
and mortality. This association was not present comparing <24
hours and >24 hours surgical waiting time.

There have also been a number of recent studies which to
the contrary, show no association between “time-to-surgery”
and mortality risk. Choi, et al. [43] investigated this relationship
and reported no increased risk of short or long term mortality
after adjusting for potential confounders, whether patients were
operated on within 3 days, 3-7 days or >7 days. Meessen, et al. [44]
recorded mortality rates at 1, 6, 12 and 24 months post operatively.
This group established a relationship between male sex, >85 years
and increased Charlson Comorbidity Index Score and mortality at
2 years, however surgical delay was not found to be a significant
factor. Forni, et al. [45] found no significant association between
surgical delay and short term mortality risk (30-day). Lizaur Utrilla,
et al. [46] investigated early versus late surgery and established
that delaying surgery up to 4 days did not result in increased
mortality risk at 6 or 12 months, however >4 days was associated
with greater 1-year mortality risk. Kelly-Pettersson, et al. [47]
examined the arbitrarily set time-constraints for surgery post hip
fracture and reported an increased risk (12%) of serious adverse
event with every 10-hours of waiting time and increased length of
stay of 0.6 days with every 24-hours of waiting time. However, the
group found no correlation between “time-to-surgery” and 1-year
mortality. Although it is nearly 10 years since Leung, et al. [32]
undertook their literature review on this topic, it is clear that at this
moment in time, the evidence remains conflicting.
The weekend-effect: Since 2012, there have been 9 large global
studies examining the mortality effect of a weekend admission for
a patient which has suffered a fragility hip fracture. Two of these
papers demonstrated a correlation between weekend admission
and increased mortality whilst five reported no difference between
weekday and weekend admission. The remaining two suggested a
decreased mortality risk when the patient was admitted over the
weekend [48-56].
Thomas, et al. [5s7] retrospectively reviewed 2989 hip fracture
patients over a 5-year period in the UK. Whilst the group reported
no increased mortality with weekend surgery, they reported
an increased 30-day mortality risk for all hip fracture patients
admitted over the weekend, whether managed operatively or nonoperatively (OR 1.4, 95% CI 1.02-1.80; p = 0.032). Kristiansen, et
al. [58] retrospectively examined the 30-day mortality risk in a
large group of hip fracture patients (n = 25,305) in Denmark. This
group concluded that the 30-day mortality risk was higher in those
admitted at the weekend (OR 1.13, 95% CI 1.04-1.23).
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Sheikh, et al. [59] prospectively assessed 1326 hip fracture
patients (UK) for differences in admission days and mortality
risk and concluded there was no difference between weekday
or weekend admission with regards to 30-day, 90-day or 1-year
mortality risk. Nijland, et al. [60] retrospectively collected mortality
information with respect to 1803 patients in a hip fracture cohort
in the Nederlands. This group recorded no association between
weekend admission and increased 30-day or 1-year mortality.
Mathews, et al. [61] prospectively collected information with
respect to 816 hip fractures patients in a teaching hospital in
the UK. This group concluded that weekend admission was not
associated with increased risk of 30-day or 120-day mortality.
Daugaard, et al. [62] retrospectively reviewed data collected on
38,020 hip fracture patients admitted over an 8-year period in
Denmark. Their investigations showed that there was no difference
in mortality risk in their large cohort between those admitted
during the weekdays versus the weekends. Neuberger, et al. [63]
studied fragility hip fracture related 30-day mortality using data
from 52, 599 patients presenting to NHS hospitals (162 units) over
2014. Specifically assessing for differences in outcomes between
those admitted on weekends versus weekdays, this group found no
difference between both groups.

Boylan, et al. [64] retrospectively analyzed 344,989 hip
fracture patients admitted over a 13-year period in an orthopedic
department in New York, USA. This group reported decreased
short term mortality in patients admitted at the weekend versus
those admitted during the weekdays (OR 0.94, 95% CI 0.89-0.99).
Nandra, et al. [65] examined a group of 2060 hip fracture patients
retrospectively treated in a UK hospital. They reported marginally
lower 30-day mortality in those admitted at the weekend versus
weekday (9.7% vs 10.2%), however this finding was not statistically
significant (OR 0.94, 95% CI 0.67-1.32). The group found “no
significant weekend effect”.
These studies do not present a conclusive significant repeated
“weekend effect”. The above research articles report heterogenous
and conflicting findings. The outcome data for some ~470,000
patients are presented above. Whilst 5 of the 9 studies include
<3000 patients per cohort, the remaining 4 large studies included
25,308, 38,020, 52,599 and 344,989 patients, each of which
reported an increased risk, 2 studies showing no difference and a
decreased mortality risk respectively.

Conclusion

There are a multitude of research studies on fragility hip
fractures and those variables which are associated with an
increased risk of mortality following a fragility hip fracture. I have
summarized the most up-to-date literature above on gender, age,
nursing home residency, time-to-surgery and the “weekend effect”.
Whilst there appears to be agreement on the impact of male gender,
increasing age and nursing home residency on mortality, more
research is required to delineate the relationship between time-tosurgery and the “weekend effect” and mortality at 1-year.
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