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Surgical treatment of hip fractures: factors influencing mortality
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Abstract

Background: Data for osteoporotic hip fractures in Greece is limited and little is known upon the meaning of family
support during the postoperative/rehabilitation period.

Objective: To identify the factors influencing the mortality after hip fractures in the elderly, the effect of rehabilitation
and family support in the post-fracture course, and the impact of these fractures on the family of the injured elderly.
Methods: We conducted an observational study of 218 consecutive patients older than 60 years of age, who underwent
surgical management of a unilateral hip fracture at a tertiary hospital of Central Greece, with follow-up contacts at 30
days, 3 months and one year. Demographic characteristics, pre- and post-fracture residential and functional status, as-
sessment of basic activities of daily living (ADL), co-morbidities, type and mechanism of fracture and hospitalization
data as well as the modification of activities of the patients’ relatives were recorded.

Results: Fifteen patients (6.9%) died during hospitalization; thirty-nine (17.9%) died within one year of fracture. The
factors that were predictive of in-hospital, 30-days and one-year mortality, based on multivariate analysis, were male sex,
advanced age >85 and Charson index >3.

There was a significant association between delayed surgery (>48 hours) and increased in-hospital mortality. The per-
centage of patients assessed as ADL A or B at baseline, decreased form 84% preoperatively to 50.4% one year postopera-
tively. Only one-third of patients walking without aid before the fracture returned to the previous state. Family members
modified their activities in 48% of cases to assist their relatives with a hip fracture.

Conclusions: One-year mortality in patients with hip fractures was 17.9%. Surgical delay (>48 hours) increased in-
hospital mortality. Comorbidities >3, male sex, and advanced age increased the risk of in-hospital and post-discharge
mortality during the 1% year. Twelve months postoperatively, half of patients walking without aid before the fracture re-
turned to the previous state. Despite the beneficial effect of family support, the lack of organized rehabilitation programs
and geriatric units are potential negative factors for patients’ functional outcome. In addition, 48% of patients’ relatives
changed their daily activities to assist their relatives. Hippokratia 2013; 17 (3): 252-257
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Introduction

Hip fractures are a major cause of illness, disability
and death in the elderly people, with an incidence increas-
ing with age'2. Because the world’s population is aging,
the frequency of hip fractures is increasing by 1-3% per
year! in most areas of the world. Approximately 1.66 mil-
lion hip fractures per year worldwide were reported in
1990%. According to the epidemiologic projections, this
worldwide annual number will rise to 6.26 million by
the year 2050%. The growth of population will be more
marked in Asia, Latin America, Middle East and Africa
than in Europe and North America, and it is in the former
regions that 70% of the fractures will occur. Lifetime risk
for sustaining a hip fracture is estimated at 16-18% in
white women and 5-6% in white men®*. In European and
American countries the annual incidence is higher for
women and ranges from 80.9 fractures/100,000 person-
years for females and 51.1/100,000 person-years for
males to 1.1% for females and 0.7% for males over 70

years of age >>7. In Greece, the incidence of hip fractures
increased from 107.3/100,000 inhabitants before 1992
to 118.6/100,000 inhabitants in 1997%°, and this increase
was mainly due to the aging of the population.

Excess mortality following a hip fracture has been
shown in many studies'*"’, with one year mortality rates
varying between 10% and 45%%12151821 According to a
recent study from southwestern Greece, the mortality rate
during the 1 year after a hip fracture was 15.7%?. Similar
findings for the Greek population were reported in a study
from the urban area of Athens (mortality rate of 18%)?!
and from the rural area of Crete (mortality rates of 17%
for women and 23% for men)®. Although the mortality
and morbidity rates in the Greek population are compa-
rable to the ones reported in international studies, there is
lack of evidence concerning the residential status before
and after the fracture as well as the rehabilitation and the
impact of family support in the postoperative period.

The purpose of our study is to identify the factors
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influencing the mortality after osteoporotic hip fractures
and among them the effect of rehabilitation and family
support in the post-fracture course. This study also aims
at elucidating the impact of these fractures on the family
of the injured elderly.

Patients and methods

Two hundred and sixty-one patients older than 60
years who sustained a hip fracture were admitted in the
Department of Orthopaedic Surgery of a University Hos-
pital in a period of 3 years. The hospital serves an urban-
rural population of 1,000,000 inhabitants and was on call
10 days/month during the study period.

Patients with pathological fractures, previous hip
fractures, fractures caused by high energy trauma or pa-
tients who were treated nonoperatively due to increased
perioperative risk or their own wish were excluded from
the study (n =43).

Finally 218 patients (78 men and 140 women) were
enrolled in the study and followed for a period of one year
or until death, if it occurred during the follow-up period.

Study design and data collection

The study design was prospective, with follow-up
contacts at 30 days and 3 months postoperatively in the
outpatient clinic of the Department of Orthopaedic Sur-
gery, and at 12 months postoperatively through telephone
communication.

Demographic characteristics, pre-fracture residential
and functional status data, co-morbidities, type and mech-
anism of fracture and hospitalization data (time from ad-
mission to surgery, type of anesthesia, fixation material,
blood units transfused, pre- and postoperative morbidity,
time from admission to discharge and in-hospital mortal-
ity) were recorded.

To assess comorbidity the Charlson co-

independent (living alone/with relatives) or dependent
(living with relatives/ in a nursing home).

Residence was determined as urban/semi-urban and
rural on the basis of the 2001 census®.

Finally, the modification of the daily activities of the
patients’ relatives in order to aid, comfort and facilitate
the patients was graded and recorded.

Statistics

Normally distributed variables are shown as mean
(SD) and differences between groups were analysed using
unpaired Student t-tests. Categorical variables are shown
as proportions and the differences were analysed using
chi-square tests. Odds ratios (ORs) were calculated for the
predictors of in-hospital mortality 30-day and 12 months
mortality using logistic regression analysis. All statistical
analyses were performed using the SPSS software program
for Windows (SPSS 17.0, Chicago, IL). Any p-values less
than 0.05 were considered statistically significant.

Results

Demographics (Table 1)

The mean age was 78.6 years and 64.2% of the pa-
tients were female. Mean age of women was 78.4 (SD
7.6) and of men 78.8 (SD 7.7, p=0.412).

The vast majority (80%) were independent, living alone
or with relatives, in an urban or semi-urban area (77%).

Eighty four per cent were assessed as ADL A or B (in-
dependent in all six functions of ADL or in all but one).
Fifty per cent were independent walkers without walking
aids and 16% of the patients used a walking frame.

At admission, 52 of 218 patients (24%) had no co-
morbid conditions, 135 (62%) had 1-2, and 31 patients
(14%) had 3 or more comorbidities.

morbidity index was calculated for each Table 1. Characteristics of participants.

pgtientzz. .Pati.ents with gomorbidiﬁes Were  pemographics

dichotomized into those with zero, 1, or 2 con-

ditions versus those with 3 or more comorbidi- /&6 years T 78.6+7.20

ties. Operative delay was defined as surgery Female, No. (%) 140 (64.2)

more than 48 hr (> 48 hr) after admission. Residence: Rural, No. (%) 50 (23)

) )T.hZKaFZ SD Ld(ACtIVItIeSIOf]_) aily f]‘“l}\:' Pre-fracture Independence

1ng) index 1s based on an evaluation of the .. . .

fuictional dependence or independence of (living alone/with relatives) No. (%) 175 (80)

patients in bathing, dressing, going to the  Pre-fracture Katz ADL A, B No. (%) 183 (84)

Foilet, tran.sferring,.co.ntinem.:e, and feed- Medical Status

ing. ADL index A indicates independence - — -

in all six functions, index B independence Preoperative comorbidities, No. (%)

in all but one of the six functions. Indexes <3 187 (86)

C—G indicate dependence in bathing and at >3 31 (14)

least one .addltl(?t?al function®>. Time to surgery (days) 2741.9
Walking ability was based on the pa- LOS (d 83248

tient’s need for walking aids and was cat- (days) T

egorised as no need for a walking aid, need Patients with in-hospital complications 58 (26.5)

for a stick or crutches, need for a walking
frame or non-ambulant.
Living conditions were categorised as

No. (%)

T Values are means (SD).

LOS: length of stay, Katz ADL: The Katz Index of Independence in Activities of Daily Living.
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Surgical characteristics (Table 1)

The mean time from admission to surgery was 2.7 days =
1.85 (range 0-13), and 45.9% of patients were operated within
48 hours of admission. Cessation of anticoagulant medication
to avoid excessive bleeding and for security during spinal/
epidural anesthesia was the main reason for surgical delay. In
total 63 of 218 patients (29%) received anticoagulation before
the fracture: 23 patients received aspirin, 32 patients received
clopidogrel, and 8 patients received acenocumarol. The delay
to surgery for these patients ranged from 4 to 9 days.

The average hospital stay was 8.3 days = 4.8 (range, 4-27
days).All patients but one (with a concomitant elbow fracture)
were operated on under spinal or epidural anesthesia.

Regarding to the type of the fracture, 40 patients
(64%) sustained an intertrochanteric fracture, 13 (6%)
a subtrochanteric fracture and 65 (30%) a subcapital
fracture. Thirteen patients (6%) suffered a concomitant
Colle’s, proximal humerus or elbow fracture. Inter- and
subtrochanteric fractures were treated either with in-
tramedullary nail (IMN, n=90) or dynamic hip screw
(DHS, n=63), and subcapital fractures were treated with
hemi- (n=53) or total hip arthroplasty (n=12).

Twenty-two percent of patients received a blood
transfusion of 2 or more units of condensed erythrocytes
intra- and/or postoperatively. The majority of patients
(41/63) receiving pre-fracture anticoagulation with as-
pirin, clopidogrel, acenocumarol required blood transfu-
sion of 2 or more units.

Prophylactic antibiotics were administered to all pa-
tients preoperatively (1 dose) and for 1-2 days postopera-
tively, while low molecular weight heparin (LMWH) was
administered for 30 days postoperatively. Individuals un-
der anticoagulation before the fracture resumed their pre-
vious treatment 5 days postoperatively, and were covered
with LMWH during the aforementioned interval.

During hospitalization 15 out of 218 patients (6.9%)
died because of cardiac event, pulmonary embolism and
fatal stroke.

Fifty-four of the remaining 203 patients (26.6%) de-
veloped a major medical complication. The most frequent
major complications were infections (wound, respiratory
and urinary tract), postoperative delirium, deep venous
thrombosis and aggravation of a pre-existing morbidity
(congestive heart failure, renal failure, respiratory im-
pairment, serum glucose deregulation).

Fifty-four of the 203 patients (26.6%) developed
a major medical complication. The most frequent ma-
jor complications were infections (wound, respiratory
and urinary tract), postoperative delirium, deep venous
thrombosis and aggravation of a pre-existing morbidity
(congestive heart failure, renal failure, respiratory im-
pairment, serum glucose deregulation).

Mortality

After discharge, there were 10 deaths within 30 days
(4.6%). In total, 39 deaths occurred within the study pe-
riod (17.9%). In addition, 40 patients (18.3%) were either
lost to follow-up or declined the interview.

In-hospital mortality was found to be higher for men
than for women (11.5% versus 4.3%, p<0.01). The higher
mortality rate among men persisted after 1 year (32.1 %
versus 10%, p<0.001).

In addition, in-hospital mortality increased from 4.3%
for those with Charson index less than three to 22.6% for
those with Charlson index of greater than three.

The multivariate analysis using logistic regression
showed that for in-hospital mortality, there was a significant
change in mortality rate for advanced age >85 (OR=2.88;
95% CI 1.20-5.81), male sex (OR =2.90; 95% C12.10-3.09),
and Charson index >3 (OR=3.21; 95% CI 1.97-4.2)

We found similar results for 30-days and 12-months
mortality rates (Table 2).

Surgery was delayed for three or more days in more
than 30% of patients with hip fractures. There was a sig-
nificant association between delayed surgery >48h and
increased in-hospital mortality. However, pre-fracture an-
ticoagulation did not influence significantly the mortality.
After adjusting for age, sex, and comorbidities, the risk of
in-hospital death increased with surgical delay (OR 1.83;
95% CI 1.10-3.50). However, the mortality rates at 30
days (OR 1.19; 95% CI 0.90-1.42) and at one year (OR
1.26; 95% CI 0.88-1.58) were not associated with de-
layed surgery. Logistic regression analysis also indicated
that after controlling for main patients risk factors (age,
sex, comorbidities, and delay to surgery) there was no
significant association between outcome (mortality rates)
and fracture type and thus type of surgical procedure.

Rehabilitation
The patients were mobilized the second postopera-

Table 2. Logistic regression analyses [odds ratio (OR) and 95% confidence interval (CI)] for in- hospital, 30-days, and

12-months mortality.*

In-hospital
mortality
OR (95% CI)

12-months
mortality
OR (95% CI)

30-days
mortality
OR (95% CI)

Age >85 vs <85

Sex, male vs female

2.88 (1.20-5.81)
2.90 (2.10-3.09)
3.21 (1.97-4.20)
1.83 (1.10-3.50)

Charson index >3 vs <3

Delay to surgery >48h

2.47 (1.88-3.20)
2.30 (1.99-2.70)
2.10 (1.82-2.44)
1.19 (0.90-1.42)

2.84 (1.90-3.20)
1.83 (1.12-3.06)
2.18 (1.80-2.58)
1.26 (0.88-1.58)

*Each variable presented is adjusted for the others.
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Figure 1: Walking ability at each follow-up, of the subgroup of
139 patients that concluded the postoperative period of 1 year.

tive day according to a standardized protocol, unless the
treating surgeon suggested otherwise in cases of unstable
fixation.

After discharge, 32% of the individuals were further
treated/rehabilitated in nursing or intermediate care fa-
cilities for 2-4 weeks, 7% received physical therapies at
home and 61% had no rehabilitation at all.

Functional outcome

The functional status of the subgroup of patients who
completed the one-year follow-up (N=139) is presented.

As shown at Figure 1, post fracture assessment in-
dicated a substantial decline in functional status. Before
injury, 50% of patients (69/139) walked without aid, 34%
of patients (47/139) walked with a cane, 16% of patients
(22/139) walked with a frame and one patient (1/139)
was bedridden. Twelve months postoperatively, 27% of
patients (38/139) walked without aid, 23% of patients
(32/139) required a cane, 37% of patients (51/139) re-
quired a walking frame, and 12.6% of patients (18/139)
were bedridden.

Assessment of basic activities of daily living (ADL)
indicated that 87% of patients (121/139) were assessed as
ADL A or B (independent in all six functions of ADL or in
all but one) at baseline. After 12 months 50% of patients
(70/139) recovered ADL to level A or B (Figure 2).

Before injury, 83% of patients (115/139) were able to
live independent (alone or with relatives) but only 29.5%
(41/139) were living independent 12 months later. Two
per cent of patients (3/139) were instituted and complete-
ly dependent on nursing staff (Figure 2).

Discussion

In our study, the overall mortality during the 1% year
after a hip fracture was 18%. Similar findings were also
reported in the Greek literature®?!, although fracture reg-
istries are poor in Greece and therefore data about mor-
tality after hip fractures are inadequate. One-year mortal-
ity rates in Europe range between 19% and 33%: Spain

100

80

60+

40

20+

pre-fracture 12m

Figure 2: Katz ADL A, B and independence (living alone/with
relatives) pre- and at 12 months postoperatively, of the subgroup
of 139 patients that concluded the postoperative period of 1 year.

22.5%', Ttaly 23%72, Sweden 22%?*, Norway 21%'%,
Denmark 19-22%2* and UK?. Studies from the United
States report lower one-year mortality rates, ranging
from 12.7%* to14%?*!. Lower rates are also reported in
two studies from Sweden (10.6%'5 and 14%3'), which
however include younger patients (mean age 73.3 years).
Finally, our in-hospital mortality rate (6.8%) was higher
compared to 1.6%-5% from USA series**3*3,

There is a 3-fold mortality rate in men than in wom-
en in our study (32.1 % vs10 %) although there was no
mean age difference between genders (78.8 for males and
78.4 for females). Although this difference confirms the
worldwide knowledge of increased male mortality after
hip fractures'>!?, this discrepancy is less pronounced
in other studies. A study from Denmark!” suggested that
the cumulative one-year mortality rate after a hip fracture
was 37.1% for men and 26.4% for women, despite the
lower age of men at the time of the injury.

Next to male gender and age, poorly regulated medi-
cal conditions are directly related to increased mortality
after hip fractures'*'¢313235 In our study, patients with 3
or more comorbidities were more than twice likely to die,
as compared to those with none or 1-22%, Elderly from
the groups with none or 1-2 comorbidities had an equal
mortality rate (20%) during the 1* year.

Delay in surgical treatment of a hip fracture can be
caused by numerous factors, which range from the time
required to stabilise a patient’s medical condition and the
cessation of anticoagulant medication received prior to
the fracture to the availability of blood banks to cover a
potential surgery. Regardless of the cause, surgical delay
increases the time a patient spends in bed and may ad-
versely affect their nutritional status and the eventual out-
come. In our study significant delay to surgery was noted
in the subgroup of patients that received anticoagulation
prior to the surgery. The same group of patients required
in their majority transfusion of more than 2 units of con-
densed erythrocytes.

The effect of surgical delay on mortality has been
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studied over 2 decades. A systematic review and meta-
analysis of 16 observational studies published in an an-
aesthesiology journal found that operative delays of more
than 48 hours were associated with an increased risk of
30-day and one-year mortality®. Another recent review
showed that there are a number of reports in the litera-
ture suggesting the beneficial effect of early surgery on
improvement of short-term mortality, while other studies
have not found any effect of early surgery, so no con-
clusion was drawn®’. In our study the risk of death in
hospital, increased with surgical delay more than 48 h,
however the statistical significance of surgical delay in
mortality rates disappeared at 30 days and one year post-
operatively.

Regarding the functional capacity, only 18% of our
patients walked independently 12 months after the frac-
ture and only one of three patients (35%) who walked
free of assistance before the fracture managed to reach
the pre-fracture mobility level one year postoperatively.
Our findings on walking ability one year after fracture
are worse than the ones reported in the literature?'3%%,
Pre-fracture mobility level was achieved from 41 to 48%
of patients in various studies'*!>34. Considering that only
39% of our patients followed a rehabilitation program
by specialized therapists after discharge, the decreased
walking independency is an expected consequence. In
fact, the majority of our patients had a decrease of func-
tional status of at least one level (e.g. from independency
to cane, from cane to frame or from frame to bed confine-
ment). In a review of studies that examined the effective-
ness of physical activity counseling, Tullogh et al* found
a significant increase in physical activity and mobiliza-
tion of the elderly in all provider categories, pointing out
the significance of rehabilitation under expert surveil-
lance. Recent data from Bentler et al’?, examining the
consequences of hip fracture with regard to post-hospital
lodging, functional status and mortality, showed that
58% of the patients were discharged to a nursing facility
and preserved their mobility status in 44% at one-year
follow-up.

The vast majority of patients of the present series
(87%) lived with their relatives before their fracture; ei-
ther in the same apartment or building, or sharing a com-
mon yard in a rural residency. This mirrors the traditional
strong bonds of the Greek families, especially in the rural
and semi-urban regions, by means of in-house support of
the aged relatives instead of their discharge to elderly-
facilities. In contrast to data from other countries*” where
42% of the patients came to the hospital from an institu-
tion, only 2% of the elderly of the present series lived
in an institution or a nursing facility before their injury.
The 4-month mortality rate in the aforementioned study
was 20% similar to the one-year follow-up findings of
our study.

One year after their discharge, 92% of the living pa-
tients continued living with their relatives, but only one
third managed to accomplish their daily activities with-
out help. The percentage of the patients living with rela-

tives and dependent on them, more than doubled after the
fracture, pointing out the significance of family support
for the survival and well-being of these patients, whereas
only 2% of the elderly continued living completely de-
pendent in an institution one year after their discharge.
In a study from New Zealand 88% of the patients dis-
charged home remained there one year after fracture, and
65.6% of them were independent’.

The requirements of elderly people living with rela-
tives after a hip fracture and the way this affects the lat-
ters’ personal, professional and social lives, is not ade-
quately studied in literature. In our study, in almost one
half of the cases, relatives of the patients-usually their
children- changed their daily activities, lost hours from
work and/or leisure, and modified their household in or-
der to facilitate the living conditions, and the mobiliza-
tion of their relatives.

Mortimore et al*!, studied the association between so-
cial contact and mortality after hip fracture in elderly pa-
tients. They found that participants, who had no contact
with family members prior to the fracture, were twice as
likely to die in comparison to those who communicated
daily before the fracture. Ceder* reported that living with
someone was a determining factor for the success of re-
habilitation after a hip fracture and increases the possibil-
ity of remaining at their home and not institutionalized,
one year after the fracture.

Conclusions

One-year overall mortality after a hip fracture was
18%. There was an independent relationship between
surgical delay >48 h and in-hospital mortality. Comor-
bidities >3, male sex, and advanced age >85 years in-
crease the risk of in-hospital and post-discharge mortality
during the 1* year.

Twelve months postoperatively, only half of patients
walking without aid before the fracture returned to the
previous state and 29.5% were living independent.

Despite the beneficial effect of family support, the
lack of organized rehabilitation programs and geriatric
units are potential negative factors for patients’ function-
al outcome. In addition, in half of the cases, patients’ rela-
tives changed their daily activities, lost hours from work
and/or leisure, and modified their household in order to
facilitate the living conditions, and the mobilization of
their relatives.
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