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Introduction: Hip fractures in older adults are associated with significant 
morbidity, mortality, loss of independence, and financial burdens. In this study, 
we assessed how factors influenced these effects in elderly patients presenting 
with hip fractures.

Materials and Method: A prospective observational study was conducted 
over six months on all patients with fall and hip fractures above 50 years of 
age who presented to the orthopedics and traumatology clinic of our university 
hospital. Ambulation status, time until operation, vitamin D level, vertebral 
fractures, Charlson comorbidity index, and Fracture Risk Assessment Tool score 
were recorded. The patients’ re-evaluated in the sixth month after the fracture. 
The relationship between death and risk factors was examined by regression 
analysis.

Results:105 patients were included in the study. The mortality rate was 
23.8%. The immobility rate also increased from before the operation to after 
1.9% to 31.4%. Univariate regression analysis showed that mortality is related to 
age, Charlson comorbidity index, smoking history, and Fracture Risk Assessment 
Tool hip score. At the same time, multivariate regression analysis revealed an 
association between body mass index, smoking history, and mortality.

Conclusion :Osteoporosis is a widespread disease that may remain hidden 
until complications, such as fractures, present themselves. Functional loss and 
mortality risk are high in patients with fractures. Age, Charlson comorbidity 
index, body mass index, smoking, Fracture Risk Assessment Tool hip score, and 
pre-fracture ambulation status affect mortality. A decrease in mortality can be 
achieved by monitoring risky individuals in fracture liaison services.
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INTRODUCTION
One of the most critical complications of 
osteoporosis is hip fracture. Low trauma is the 
leading cause of osteoporotic hip fracture for more 
than half of the patients, with the rate increasing 
with age. It has been reported that between 8.4% 
and 36% of patients die within the first year after 
the development of the fracture (1). In addition, 
the ambulation of patients deteriorates after 
fracture and some even become in need of care. 
After 1 year, 40% of the patients could not walk 
independently. Despite increased economic costs 
and morbidity due to osteoporotic fracture, only 
20% of patients receive antiresorptive therapy 
(2). Therefore, fracture liaison services (FLS) have 
been used worldwide to treat individuals with 
osteoporotic fractures, determine fracture risks in 
patients, and promote the pharmacological and 
non-pharmacological treatment of osteoporosis. 
FLS are structures created to include individuals 
with osteoporotic fractures in a secondary fracture 
protection program after surgery. They are 
generally created in tertiary care hospitals and 
enable many healthcare professionals to follow up 
and treat patients in a coordinated manner. Thus, 
the number of patients treated and compliance 
with treatment increases, and the risk of re-fractures 
and mortality decreases. Clinical, medical, and 
laboratory evaluation is indicated in all adults with 
osteoporotic fractures. 

The primary acute treatment for osteoporotic 
hip fracture is surgery, recommended in the early 
period of the incident. Although early surgery after 
the fracture seems to lower mortality, there are 
still conflicts about delayed surgery time. Apart 
from mortality, functional outcomes are better in 
patients who undergo early surgery (3). In addition, 
gender, age, pre-fracture ambulation status, and 
comorbidities also affect mortality. The Charlson 
comorbidity index (CCI) is a validated index that 
calculates the comorbidities and predicts the risk of 
death. The index consists of 19 items corresponding 

to different medical comorbid conditions. A CCI 
score above 0 was associated with an increased risk 
of severe disease and death when controlled for 
age and sex. 

Active vitamin D plays an essential role in calcium 
absorption and bone health. It is also crucial in 
balance, fall prevention, and muscle strength. If the 
vitamin D level is 20 ng/ml and below, it indicates 
deficiency, and if it is between 20 and 30 ng/ml, it 
indicates insufficiency. It has been shown that there 
is a significant relationship between low vitamin 
D levels and hip fractures. Vitamin D levels were 
found to be low in 96% of individuals who had hip 
fractures, and it was found to be below 9 ng/ml in 
38% (4). 

The most common fracture in osteoporosis is 
vertebral fracture. Even if the bone mineral density 
(BMD) measurement is standard, having a vertebral 
fracture is a high-risk indicator for other fractures. 
Since vertebral fractures may be clinically silent, 
they may not be detected unless spinal imaging is 
performed. Former or follow-up shortening may be 
an indication of vertebral fracture. It is recommended 
that patients be screened by performing vertebral 
fracture assessment (VFA) with lateral spinal view 
direct X-ray or DXA (5).

Fracture Risk Assessment Tool (FRAX) determines 
fracture risk in patients and includes many risk factors 
independent of BMD. It determines the 10-year risk 
of hip and major osteoporotic fractures (i.e., clinical 
vertebra, hip, forearm, and humerus) and guides the 
treatment decision. FRAX may be associated with 
mortality because it contains many risk factors and 
may indicate osteoporosis and vascular calcification 
(6). Smoking causes osteoporosis by directly 
affecting the bone metabolism of cadmium and 
indirectly by affecting the endogenous estrogen 
metabolism. Active smokers are at higher risk than 
those who quit. Smoking cessation for more than 10 
years reduces the risk of hip fracture. In addition, a 
significant correlation was found between smoking 
and mortality in individuals with osteoporotic hip 
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fractures (2, 7). 

Our study aimed to examine hip fractures and 
their outcomes in elderly patients in a tertiary 
care hospital in Turkey. Although risk factors for 
fracture are well defined, outcomes of patients with 
hip fractures are still a subject that merits further 
research.

PATIENTS AND METHOD
A prospective observational study was conducted 
between June 2019 and December 2019 on all 
patients who presented to the orthopedics and 
traumatology clinic with osteoporotic hip fractures 
above the age of 50. The subjects were followed up 
for up to 6 months. Patient data were obtained from 
the patient file and by contacting the patient by 
phone. All patients over 50 who had a hip fracture 
because of low trauma and agreed to participate 
were included in the study.

The study was approved by the Faculty of 
Medicine Ethics Committee (18-11.1T/10) and was 
conducted following the Declaration of Helsinki. All 
participants in the study provided written informed 
consent to this work and agreed to the scientific use 
of their data.

Demographic data and clinical assessment
The patients were evaluated at hospitalization 
and 6 months after hip fracture. Age, gender, 
height, weight, education level, patient’s pre-
fracture ambulation status, length of hospital 
stay, FRAX hip, and FRAX total values, time until 
the operation, type of operation, vitamin D level, 
vertebral fractures, smoking, and CCI score were 
noted at the time of hospitalization for osteoporotic 
hip fracture. Six months after the hip fracture, the 
patients were reassessed for mortality, ambulation 
status, and newly developed osteoporotic 
fracture. We assessed mobility limitations, which 
is the most common morbidity after hip fractures. 
Patients were questioned regarding their need 

for assistive devices. Ambulation statuses were 
classified as immobile, needs ambulatory support 
indoors, needs ambulatory support outdoors, and 
independently mobile.

For vitamin D levels, the 25-OH vitamin D 
measurement was evaluated; those patients with 
below 20 ng/ml were considered vitamin D deficient, 
and those with between 20 and 30 ng/ml were 
considered vitamin D insufficient. The radiologist 
evaluated the lateral spinal view according to the 
presence of fracture in terms of vertebral fracture, 
and patients with fractures were classified according 
to semiquantitative staging. FRAX score calculation 
was evaluated according to risk factors without 
bone mineral density. The CCI is a simple, easy-to-
perform, and valid method to estimate the risk of 
death related to comorbid diseases. Classical CCI 
includes 19 medical conditions weighted 1–6 with 
total scores ranging from 0 to 33.

Statistical Analysis
IBM SPSS Statistics performed statistical 

analyses for the Windows 25.0 (IBM Corp., Armonk, 
NY) package program. The level of significance was 
determined as α=0.05 in all analyses. Numerical 
data were summarized as mean, standard deviation, 
median, and minimum and maximum values, and 
categorical data were summarized by frequency 
and percentage.

The primary outcome variable was mortality at 
the 6-month follow-up. Age, gender, body mass 
index (BMI), length of hospital stays, time until the 
operation, type of operation, FRAX hip and FRAX 
total values, smoking, vitamin D level, fracture 
presence in lateral vertebral view and CCI were 
first evaluated using univariate logistic regression 
analysis. Variables with significance below 0.25 
in univariate logistic regression analyses were 
determined to be candidate variables for the 
multivariate model. Logistic regression results were 
given with odds ratios and 95% confidence intervals 
for these ratios.
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The change in pre-fracture and post-fracture 
6-month ambulation status were examined using 
the Wilcoxon signed-rank test. The effect of 
preoperative ambulation status on mortality was 
determined with the help of Fisher’s exact test.

RESULTS
The study included 105 patients: 79 females and 26 
males. The mean age was 77.85. Twenty-five (23.8%) 
patients were found deceased within 6 months; 4% 
of deaths occurred during hospitalization, 24% in 
the first month after discharge, and 72% between 
2 and 6 months. 

The demographic findings of the patients are 
summarized in Table 1, and the clinical features of 
the patients are summarized in Table 2.

Forty-nine percent of patients were already 
using assistive devices before the fracture, but the 
requirement for use increased to 92%. Moreover, 
the immobility rate increased from 1.9% to 31.4%. 
Thirty-six percent of the patients were mobile 
independently before the fracture, and only 15% 
were independently ambulatory in the sixth month 
after the fracture. The ambulation status of the 
patients and the use of assistive devices are shown 
in Table 3. When the change in ambulation status 
between pre-fracture and post-fracture at 6 months 
was examined, worsening was observed in 58.1% of 
the patients (p<0.001).

In the univariate regression analysis, age, FRAX 
hip score, smoking, and CCI showed a statistically 
significant relationship with mortality (p < 0.05; 
Table 4). Variables with p < 0.25 in the univariate 
logistic regression analysis were analyzed with 
a multivariate model. In multivariate regression 
analysis, the relationship between elevated BMI, 
smoking, and mortality was statistically significant 
(p < 0.05; Table 5). Vertebral fracture distribution 
could not be analyzed because it was irregular.

The relationship between patients’ pre-fracture 
ambulation status and mortality was examined; 

Table 1. Demographic findings

Age (yr), mean ± SD 77.85 ± 9.94

Gender, n (%) Female: 79 (75.3%)

Male: 26 (24.7%)

Educational status, n (%) Illiterate: 22 (21.2%)

Literate: 3 (2.9%)

Primary education: 63 (60.6%)

High school: 7 (6.7%)

University: 9 (8.7%)

BMI (kg/m2), n (%) Underweight (<18.5): 3 (2.9%)

Normal (18.5–24.9): 35 (33.3%)

Overweight (25–29.9): 39 
(37.1%)

Obese (>30): 28 (26.7%)

Smoking, n (%) Never smoked: 70 (66.7%)

Quit: 28 (26.7%)

Active smoker: 7 (6.7%)

Alcohol consumption, n 
(%)

Never drank: 100 (95.2%)

Quit: 4 (3.8%)

Active alcohol drinker: 1 (1%)

Osteoporotic fractures 
before hip fracture, n (%)

No: 73 (69.5%)

Yes: 32 (30.5%)

Clinical vertebral fracture: 5 
(13%)

Hips: 11 (29%)

Forearm: 8 (21%)

Proximal humerus: 8 (21%)

Others: 6 (16%)

Pre-fracture osteoporosis 
treatment, n (%)

Bisphosphonate: 9 (8.5%)

Denosumab: 2 (1.9%)

Teriparatide: 0

Use of vitamin D, n (%) None: 100 (95.3%)

Yes: 5 (4.7%)

Use of calcium 
supplements, n (%)

None: 96 (91.5%)

Yes: 9 (8.5%)

Note. BMI, body mass index; n, number; SD, standard deviation.



EVALUATION OF MORTALITY AND MORBIDITY  
ASSOCIATED WITH OSTEOPOROTIC HIP FRACTURE

439

Table 2. Clinical features

Survival at 6 months, n (%) Alive: 80 (76.2%)

Dead: 25 (23.8%)

- Men: 7 (30% of men)

- Women: 18 (22.8% of women)

Time of death, n (%) During hospitalization: 1 (4%)

1 month: 6 (24%)

2–6 months: 18 (72%)

Type of operation, n (%) Total hip replacement: 3(2.8%)

Endoprosthesis: 38(36.2%)

Proximal femoral nail: 58(55.2%)

Others: 6(5.8%)

Time until operation (days), median (min–max) 4 (1–25)

Length of hospital stay (days), mean ± SD 7.73 ± 3.21

New fracture development after fracture, n (%) None: 98 (93.4%)

Yes: 7 (6.6%)

Control vertebral radiographs, n (%) None: 56 (53.3%)

Yes: 49 (46.7%)

Osteoporotic fracture on vertebral radiographs, n (%) None: 5 (10.2%)

Yes: 44 (89.8%)

Fracture stage (semiquantitative classification), n (%) Stage 1: 32 (72.7%)

Stage 2: 4 (9.1%)

Stage 3: 8 (18.2%)

Vitamin D level (ng/ml), n (%) <10 ng/ml: 33 (35.9%)

10–19 ng/ml:23 (25%)

20–29 ng/ml: 14 (15.2%)

≥30 ng/ml: 22 (23.9%)

Vitamin D level (ng/ml), Median (Min–Max) 16 (3–77)

CCI, median (min–max) 5 (1–12)
Note. CCI, Charlson comorbidity index; n, number; SD, standard deviation.

Table 3. Ambulation status and assistive device use

Pre-fracture 6-month control
Use of assistive devices None: 50.5%

Yes: 49.5%

None: 8%

Yes: 92%

Ambulatory status Immobile: 1.9%

Needs ambulatory support indoors: 39%

Needs ambulatory support outdoors: 22.9%

Independent ambulation: 36.2%

Immobile: 31.4%

Needs ambulatory support indoors: 42.9%

Needs ambulatory support outdoors: 10.5%

Independent ambulation 15.2%
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Table 4. Univariate regression analysis of mortality

Variable OR
95% confidence interval

p
Lower Upper

Age 1.091 1.020 1.166 0.011

Gender (male) 1.167 0.425 3.200 0.765

BMİ 1.079 0.994 1.172 0.070

Time of operation 1.001 0.964 1.039 0.971

Length of hospital stay 1.081 0.946 1.235 0.251

FRAX major osteoporotic fracture 1.041 0.999 1.085 0.055

FRAX hip fracture 1.062 1.003 1.125 0.038

Smoking history 2,856 1,132 7,206 0,026

Vitamin D level 1,011 0,982 1,041 0,457

Vitamin D <10 ng/ml 1,024 0,284 3,688 0,971

Vitamin D 11–19 ng/ml 0,889 0,217 3,643 0,870

Vitamin D 20–29 ng/ml 0,533 0,088 3,235 0,494

CCI 1.507 1.120 2.028 0.007

Note. BMI, body mass index; CCI, Charlson comorbidity index; FRAX, Fracture Risk Assessment Tool; OR, odds ratio.

Table 5. Multivariate regression analysis of mortality

Variable OR
95% confidence interval

p
Lower Upper

Age 1.074 0.979 1.179 0.130

BMI 1.125 1.007 1.256 0.037

FRAX major osteoporotic 
fracture 0.997 0.853 1.165 0.969

FRAX hip fracture 1.080 0.882 1.323 0.456

Smoking 7,686 1,760 33,562 0,007

CCI 1.386 0.975 1.971 0.069

Note. BMI, body mass index; CCI, Charlson comorbidity index; FRAX, Fracture Risk Assessment Tool; OR, odds ratio.

50% of pre-fracture immobile patients died. This 
rate was found to be 34% in patients who needed 
ambulatory support indoors before the fracture, 
25% in patients who needed ambulatory support 
outdoors, and 10.5% in those who ambulated 
independently. The better pre-fracture ambulation 
status is related to a lower post-fracture mortality 
risk with a low correlation (0.256). 

DISCUSSION
In this prospective, single-center cohort study, 
patients operated on for osteoporotic hip fracture 
were followed up for 6 months, and mortality, 
changes in ambulation status, and factors affecting 
mortality were investigated. Even in the first months 
after osteoporotic hip fractures, mortality rates 
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were high. In this study, 25 patients died in the first 
6 months. Deceased patients constituted 23.8% of 
all participants. In a study conducted in Spain, the 
6-month mortality was 23%, whereas a study from 
Italy showed a relatively low rate of 14.1% (8, 9). 
The cause of the low outcomes may be related to 
including patients who underwent surgery and those 
who followed conservatively. The mean hospital 
stay of the patients is 7.7 days. Mortality increases 
in hospitalizations lasting less than 10 days (10). In 
patients who are discharged in a short time after the 
operation, rehabilitation, osteoporosis treatment, 
and management of postoperative complications 
may be lacking, which may have led to an increase 
in mortality. In addition, since the study was 
conducted in a tertiary hospital, patients referred 
from secondary hospitals due to the high risk of 
surgery constitute some of our patients. Surgery on 
individuals with multiple risk factors may have been 
another reason for the increase in mortality.

Age is a possible risk factor for mortality in 
osteoporotic hip fractures. Elderly patients may 
suffer higher mortality rates. According to the 
results of this study, each 1-year increase in age 
raises the risk of death by 9.1%. However, age was 
not significant when included in the multivariate 
regression analysis. Although older age was a 
possible risk factor for death after a hip fracture, 
we could not find any strong evidence for older 
age as a risk factor for death after a hip fracture. 
The higher number of comorbidities in elderly 
patients affects mortality. It has been reported that 
heart failure, family history of hip fracture, and pre-
fracture ambulation status interact with age and 
may affect mortality rates (8, 9). Male gender is a risk 
factor for mortality (8). Twenty-four percent of our 
patients were men, and 30% of the male and 22% 
of the female patients died in the first 6 months. 
Although mortality was higher in male patients, it 
was not statistically significant. In addition to the 
male gender, many factors, such as the patient’s 
clinical condition, age, comorbidities, fracture 

type, type of surgery, length of hospitalization, and 
complications, can affect mortality (11).

Another affecting factor for osteoporotic hip 
fracture related to mortality is BMI. In the current 
literature, hip fracture seems less familiar in obese 
individuals than in standard and low weights. Some 
studies have shown that the risk of osteoporotic 
fractures increases with an increase in BMI. 
This association is partially explained by worse 
physical function in obese men (12). Modig et al. 
found that a BMI below 22 kg/m2 is associated 
with higher mortality, called the obesity paradox 
(13). The study consisted of 8% obese and 26.9% 
overweight patients. Although complications are 
higher in obese or overweight patients, mortality 
rates are lower (14). In this study, in contrast to the 
literature, mortality was higher in patients with 
higher BMI. Each unit increase in BMI increases 
the risk of death by 12.5%. Compared with Modig 
et al., obese and overweight patients constituted 
a higher rate (26.7% were obese, and 37% were 
overweight). Metabolic syndrome and related 
complications seem more common in people with 
high-level BMI. Due to the high patient burden, 
the patients stayed in the hospital for a shorter 
period, so the complications that developed in 
the patients may not have been well managed. As 
a result, an increase in mortality may have been 
observed in people with high BMI.

The median time until the operation of our 
patients is 4 (1–25) days. No significant interaction 
was found when looking at its relationship with 
mortality. Surgery is recommended in the early 
period after osteoporotic hip fracture. Mortality is 
lower in patients who undergo surgery within the 
first 24 to 48 hours. Some studies found no increase 
in mortality due to a delayed operation (3, 15). 
Current guidelines recommend early surgery for 
patients with hip fractures (16). If the patient has an 
additional condition that requires treatment before 
surgery, there may be an increase in mortality by 
performing surgery without treating the problem 
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(17). Delaying the operation due to the treatment 
of comorbid medical conditions of our patients may 
have prevented an increase in mortality. The mean 
hospital stay of our patients was 7.73 ± 3.21 days. 
No significant interaction was found when looking 
at its relationship with mortality. Patient discharge 
in fewer than 10 days is associate with mortality (10). 
Since most of our patients were discharged in fewer 
than 10 days, the relationship between the length 
of hospital stay and mortality may not have been 
observed.

FRAX indicates fracture risk. Because the 
mortality rate increases in individuals with fractures, 
we aimed to evaluate the relationship between 
mortality and FRAX score. This study calculated 
that the probability of death increased as the FRAX 
hip fracture probability increased, and each unit 
increase in the FRAX hip score increased the risk 
of death by 6.2%. No significant relationship was 
found when the FRAX hip score was included in the 
multivariate regression analysis. Although the FRAX 
hip score was a possible risk factor for death after a 
hip fracture, we did not find any strong evidence for 
the FRAX hip score as a risk factor for death after a 
hip fracture. In a study conducted on patients with 
end-stage renal disease, FRAX major osteoporotic 
fracture risk was associated with mortality. FRAX 
may also be associated with mortality because 
it contains many risk factors and may indicate 
osteoporosis and vascular calcification (6).

Control vertebral radiographs of 46.7% of 
our patients could be taken. Vertebral collapse 
fracture was found in 89.8% of the patients who 
had radiographs; 73% of the fractures are Stage 
1, 9% are Stage 2, and 18% are Stage 3 fractures. 
A retrospective study conducted in Japan found 
a compression fracture in the vertebrae in 78% 
of individuals with a history of hip fracture, like 
our study. Mortality was higher in patients with 
vertebral compression fractures (18). In a study 
conducted in Ireland, vertebral fractures were 
detected in 40% of osteoporotic hip fracture 

patients who underwent vertebral imaging. There 
was no significant relationship between mortality 
and the presence of vertebral fractures (19). In our 
study, however, a relationship between vertebral 
fracture and mortality could not be examined due 
to data distribution. Vertebral imaging could not be 
performed in all patients due to patient density and 
additional health problems. Since all our patients 
could not be evaluated, a significant relationship 
between mortality and vertebral fracture may not 
have been evaluated.

The mean vitamin D level of the patients was 
found to be 16 ng/ml. While 24% of the patients 
have normal vitamin D levels, 15.2% have vitamin D 
insufficiency, and 60.9% have a vitamin D deficiency. 
Considering the effect on mortality, no significant 
interaction was observed in the regression analysis. 
A study conducted in South Korea reported that 
76.5% of individuals who had osteoporotic hip 
fractures had low vitamin D levels and that there 
was a relationship between low vitamin D and 
mortality. However, there was no independent risk 
factor (20). Vitamin D levels were low in 96% of 
individuals with osteoporotic hip fractures in the 
USA and 47% in Norway (21). This difference may 
have been observed in the patient population for 
many reasons, such as the study’s season of the 
year, geographical location, diet, and use of food 
supplements. 

In this study, 33.4% of the patients had a smoking 
history. Cigarette consumption causes a decrease in 
BMD. Although the mechanism is unclear, it causes 
a decrease in BMD,  since calcium absorption 
from the intestines decreases by affecting serum 
estradiol, vitamin D, and PTH levels with cigarette 
consumption (22). Solbakken et al.  found that 24.6% 
of patients with hip fractures had a smoking history, 
and there was a significant relationship between 
smoking and mortality (23). In the study of Bliuc et 
al., in which the factors affecting mortality due to 
osteoporotic hip fracture were examined, smoking 
was associated with mortality (2). Our study found 
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a significant relationship between smoking history 
and mortality. If the patient with a hip fracture 
smoked, the probability of death was 2.9 times 
higher. When other variables are kept constant, if 
a patient has a smoking history, the mortality risk 
increases 7.770 times compared to individuals 
without a smoking history.

CCI was used to calculate the morbidity risk in 
patients. This index estimates mortality according to 
comorbid conditions in patients. Each unit increase 
in CCI increases the risk of death by 50.7%. In a 
retrospective cohort study, the authors stated that 
CCI is the primary determinant of early and long-
term mortality. In patients with a score below 5 who 
underwent early surgery, mortality was significantly 
lower. We found no relationship between CCI 
score and mortality after hip fracture, although we 
observed a significant association with mortality in 
the univariate analysis (24).

A significant correlation was found between the 
pre-fracture ambulation status of the patients and 
mortality, which was similar to previous studies (8, 
9). Our subjects’ limited ambulatory status before 
fracture may have resulted in higher mortality. While 
the ambulation status of 41.9% of the patients 
remained the same, the ambulation status of 
58.1% worsened. Thirty-eight patients ambulated 
independently before the fracture, decreasing to 
16 after the fracture. In a study conducted in Italy, 
50.5% of the patients had a worsening ambulation 
status, and 4.3% showed improvement. Because the 
ambulation status of the patients was worse before 
the fracture in our study, it is expected that the 
ambulation status would be worse at the 6-month 
follow-up (8, 25).

The strengths of our study are that it is a 
prospective cohort study, the same person 
evaluated the patients at the time of and in the 
sixth month after the fracture, and hospitalization of 
patients in a center.

The limitations of our study are the absence of 
a control group, failure to assess patients’ mental 

states, no rehabilitation data, vertebral fracture 
evaluation not performed in all patients, and 6 
months of follow-up.

Osteoporosis is a widespread disease with 
ambiguous findings that may remain hidden until 
complications such as fractures are presented. 
Functional loss and mortality risk are high in patients 
with fractures. In addition, the cost to the healthcare 
system is relatively high. Age, CCI, FRAX hip 
fracture, smoking, BMI, and pre-fracture ambulation 
status affect mortality. Therefore, patients should 
be identified and treated before fractures develop.  
As FLS become more widespread, we expect lower 
mortality and morbidity in this vulnerable patient 
population.

Funding: No funds, grants, or other support 
were received. 

Conflicts of interest/Competing interests: 
The authors declare no conflict of interest.

REFERENCES
1. Abrahamsen B, van Staa T, Ariely R, et al. Excess 

mortality following hip fracture: a systematic epide-
miological review. Osteoporosis International 2009; 
20: 1633-50. (DOI:10.1007/s00198-009-0920-3).

2. Bliuc D, Nguyen ND, Milch VE, et al. Mortality risk as-
sociated with low-trauma osteoporotic fracture and 
subsequent fracture in men and women. Jama 2009; 
301: 513-21. (DOI:10.1001/jama.2009.50).

3. Sasabuchi Y, Matsui H, Lefor AK, et al. Timing of sur-
gery for hip fractures in the elderly: a retrospective 
cohort study. Injury 2018; 49: 1848-54. (DOI:10.1016/j.
injury.2018.07.026).

4. Wang N, Chen Y, Ji J, et al. The relationship be-
tween serum vitamin D and fracture risk in the elder-
ly: a meta-analysis. J Orthop Surg Res 2020;15: 81. 
(DOI:10.1186/s13018-020-01603-y).

5. LeBoff MS, Greenspan SL, Insogna KL, et al. The cli-
nician’s guide to prevention and treatment of oste-
oporosis. Osteoporosis International 2022; 33: 2049-
102. (DOI:10.1007/s00198-021-05900-y).



2023; 26(4):435−444

444

6. Hayashi T, Joki N, Tanaka Y, et al. The FRAX ® as a 
predictor of mortality in Japanese incident hemodi-
alysis patients: an observational, follow-up study. J 
Bone Miner Metab 2015; 33: 674-83. (DOI:10.1007/
s00774-014-0631-5).

7. Shen GS, Li Y, Zhao G, et al. Cigarette smoking and 
risk of hip fracture in women: a meta-analysis of pro-
spective cohort studies. Injury 2015; 46: 1333-40. 
(DOI:10.1016/j.injury.2015.04.008).

8. Maggi S, Siviero P, Wetle T, et al. A multicenter sur-
vey on profile of care for hip fracture: predictors of 
mortality and disability. Osteoporosis International 
2010; 21: 223-31. (DOI:10.1007/s00198-009-0936-8).

9. González-Rozas M, Pérez-Castrillón JL, 
González-Sagrado M, et al. Risk of mortality and 
predisposing factors after osteoporotic hip fracture: 
a one-year follow-up study. Aging Clin Exp Res 2012; 
24: 181-7. (DOI:10.1007/bf03325163).

10. Yoo J, Lee JS, Kim S, et al. Length of hospital stay af-
ter hip fracture surgery and 1-year mortality. Osteo-
porosis International 2019; 30: 145-53. (DOI:10.1007/
s00198-018-4747-7).

11. Sheehan KJ, Sobolev B, Guy P. Mortality by Tim-
ing of Hip Fracture Surgery: Factors and Relation-
ships at Play. Journal of Bone and Joint Surgery 
(American Volume) 2017; 99: e106. (DOI:10.2106/
jbjs.17.00069).

12. Nielson CM, Marshall LM, Adams AL, et al. BMI and 
fracture risk in older men: the osteoporotic fractures 
in men study (MrOS). Journal of Bone and Mineral 
Research 2011; 26: 496-502. (DOI:10.1002/jbmr.235).

13. Modig K, Erdefelt A, Mellner C, et al. “Obesity 
paradox” holds true for patients with hip fracture: 
a egistry-Based Cohort Study. Journal of Bone and 
Joint Surgery (American Volume) 2019; 101: 888-95. 
(DOI:10.2106/jbjs.18.01249).

14. Cichos KH, Churchill JL, Phillips SG, et al. Metabol-
ic syndrome and hip fracture: Epidemiology and 
perioperative outcomes. Injury 2018; 49: 2036-41. 
(DOI:10.1016/j.injury.2018.09.012).

15. Pincus D, Ravi B, Wasserstein D, et al. Association 
between wait time and 30-day mortality in adults 
undergoing hip fracture surgery. JAMA 2017; 318: 
1994-2003. (DOI:10.1001/jama.2017.17606).

16. Brox WT, Roberts KC, Taksali S, et al. The American 
Academy of Orthopaedic Surgeons evidence-based 
guideline on management of hip fractures in the el-
derly. Journal of Bone and Joint Surgery (American 
Volume) 2015; 97: 1196-9. (DOI:10.2106/jbjs.o.00229).

17. Holt G, Smith R, Duncan K, et al. Does delay to the-
atre for medical reasons affect the peri-operative 
mortality in patients with a fracture of the hip? Jour-
nal of Bone and Joint Surgery (British Volume) 2010; 
92: 835-41. (DOI:10.1302/0301-620x.92b6.24463).

18. Imai N, Endo N, Hoshino T, et al. Mortality after hip 
fracture with vertebral compression fracture is poor. 
J Bone Miner Metab 2016; 34: 51-4. (DOI:10.1007/
s00774-014-0640-4).

19. Kelly MA, McCabe E, Bergin D, et al. Osteoporotic 
vertebral fractures are common in hip fracture pa-
tients and are under-recognized. J Clin Densitom 
2021; 24: 183-9. (DOI:10.1016/j.jocd.2020.05.007).

20. Lee GH, Lim JW, Park YG, et al. Vitamin D deficien-
cy is highly concomitant but not strong risk factor 
for mortality in patients aged 50 year and older 
with hip fracture. J Bone Metab 2015; 22: 205-9. 
(DOI:10.11005/jbm.2015.22.4.205).

21. Ingstad F, Solberg LB, Nordsletten L, et al. Vitamin 
D status and complications, readmissions, and mor-
tality after hip fracture. Osteoporosis International 
2021; 32: 873-81. (DOI:10.1007/s00198-020-05739-9).

22. Krall EA, Dawson-Hughes B. Smoking increases bone 
loss and decreases intestinal calcium absorption. 
J Bone Miner Res 1999; 14: 215-20. (DOI:10.1359/
jbmr.1999.14.2.215).

23. Solbakken SM, Meyer HE, Stigum H, et al. Excess 
mortality following hip fracture: impact of self-per-
ceived health, smoking, and body mass index. A 
NOREPOS study. Osteoporosis International 2017; 
28: 881-7. (DOI:10.1007/s00198-016-3795-0).

24. Cher EWL, Allen JC, Howe TS, et al. Comorbidity as 
the dominant predictor of mortality after hip fracture 
surgeries. Osteoporosis International 2019; 30: 2477-
83. (DOI:10.1007/s00198-019-05139-8).

25. Holroyd C, Cooper C, Dennison E. Epidemiolo-
gy of osteoporosis. Best practice & research: clini-
cal endocrinology & metabolism 2008; 22: 671-85. 
(DOI:10.1016/j.beem.2008.06.001).


