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surgery: role of body mass index, age, and smoking
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Abstract

Objectives Hip fracture is one of the most common public

health problems with a significant financial burden on the

patient and on the healthcare system. This study was

conducted to assess the 3-month and 1-year mortality rates

of patients with operated hip fractures and to determine the

influence of predictors of mortality.

Methods In this prospective cross-sectional study, all admitted

patients aged more than 50 years with hip fracture at Chamran

Hospital from January 2008 toAugust 2013were enrolled. The

characteristic data obtained includeddemographic information,

body mass index (BMI), smoking, any previous history of

osteoporotic fracture, and comorbidities. In addition, the

mechanism of fracture, fracture type, and treatment method

were recorded. A follow-up with the patients was conducted at

3months and1 year througha telephonic interview toask about

possible mortalities. Statistical analyses were performed using

SPSS software version 17.0 for Windows.

Results A total of 1015 patients aged 50 years and older with

hip fracture underwent surgery. Only 724 patients (71.3 %)

completed the survey and the 1-year follow-up interview. The

mean age was 75.7 ± 10.6 years. Overall, the 3-month and

1-year mortality rates were 14.5 and 22.4 %, respectively.

Multivariate logistic regression analysis recognized age (OR

1.08; 95 %CI 1.05, 1.11, p\0.001), BMI (OR 0.88; 95 %CI

0.82, 0.96, p = 0.003), and smoking (OR 1.76; 95 % CI 1.05,

2.96,p = 0.03) asmajor independent risk factors formortality.

Conclusion It is clear that modifiable factors like quitting

the habit of smoking and gaining more energy with better

nutrition could reduce the mortality rate if hip fracture

occurs in the elderly.

Keywords Age � Elderly � Fracture � Hip � Mortality �
Smoking

Introduction

Hip fracture is mostly seen among old osteoporotic people,

with falling down being the major cause. Notably, it is one

of the most common public health problems. Hip fracture

represents a significant financial burden not only on the

government but also on the patient, resulting in functional

impairment and compelling the patient’s family to devote

time to caring for the patient. Changes in the incidence of

hip fracture have been well reported in different parts of the

world [1, 2]. In Iran, age-adjusted incidence rates of hip

fracture were reported as 384.6 per 10,000 for men and

548.1 per 100,000 for women in 2005 [3]. During

2008–2010, the standardized age-related incidence was

329.6 per 100,000 in men and 1589.7 per 100,000 in

women. This is expected to increase as a result of demo-

graphic aging [4].

Despite improvements in medical and surgical tech-

niques, and the adoption of healthier lifestyles, risk of
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mortality and morbidity in patients with hip fracture is

high, especially in an elderly population with several

medical comorbidities [5–12]. In developed countries,

multiple studies have clarified the incidence rate of mor-

tality and its associated factors following hip fractures in

the elderly. The highest mortality risk occurred during the

first year following surgery, with a greater risk for men.

The 1-year mortality rate reported ranged from 27.8 to

40.5 % in men and from 15.8 to 23.3 % in women [12–16].

Determining the mortality rate after hip fracture and its risk

factors is crucial for public health policy and early inter-

vention, but research on risk-associated mortality is scarce

in our region. So, this study was conducted to assess

3-month and 1-year mortality rates among elderly patients

with operated hip fractures and to determine the influence

of predictors of mortality, including demographic and other

variables.

Patients and methods

Setting and patients

After approval of the study by the ethics committee of

Shiraz University of Medical Sciences, all consecutively

admitted patients aged more than 50 years with hip fracture

at Chamran University Hospital—the main orthopedic

center in the south of Iran —from January 2008 to August

2013 were prospectively enrolled in this study. Exclusion

criteria were patients with pathologic fractures, hip fracture

dislocations, non-surgically treated cases, patients who

died within the first day of admission, and patients who did

not sign the written consent form to participate in the

assessment.

Characteristic data were obtained on the patient’s arrival

by filling the questionnaire. The data included demographic

information, body mass index (BMI), smoking, any pre-

vious history of osteoporotic fracture, and comorbidities

such as diabetes mellitus and ischemic heart disease. In

addition, the mechanism of fracture, either falling down or

an accident, was particularly documented. Fracture side,

fracture type (i.e., femoral neck fracture, intertrochanteric

fracture, and subtrochanteric fracture), and treatment

method (i.e., hip arthroplasty, and reduction and fixation)

were recorded through reviewing the operation notes of the

patients.

Mortality assessment

A follow-upwas conducted with the patients at 3months and

1 year using telephonic interviews to ask about possible

mortalities. Hence, we calculated the mortality rate at 3

months and 1 year following surgery. Possible correlations

between mortality and prognostic factors—including age,

gender, and fracture risk factors, such as BMI, history of

pervious osteoporotic fracture, smoking, and medical

comorbidities—were evaluated. Moreover, the mechanism

of fracture, type of fracture, method of surgery, and length of

hospital stay (defined as number of days from admission to

surgery plus days from surgery to discharge) have been

considered as the probable risk factors for mortality fol-

lowing hip fracture surgery.

Data analysis

Continuous variables were presented as mean ± SD, and

categorical variables and ranges were stated as absolute

numbers or percentages. Chi-square tests or Fisher’s exact

tests were used to compare differences in categorical

variables, and Student’s t tests were used for continuous

variables. Univariate and multivariate logistic regression

analyses were performed to identify independent predictive

causal factors for mortality after surgically treated hip

fractures. In addition, adjusted odds ratios (ORs) were

calculated using logistic regression. Variables achieving

statistical significance in the univariate analysis were

considered for multivariate analysis. ORs with 95 % con-

fidence intervals (CIs) are presented for each studied

variable. Differences were considered significant at the

5 % level. All P-values reported were two-sided. Statistical

analyses were performed using SPSS software version 17.0

for Windows (SPSS Inc, Chicago, IL, USA).

Results

During the study period, a total of 1015 patients aged

50 years and older with hip fracture underwent surgery.

Only 724 patients (71.3 %) completed the survey with a

1-year follow-up interview. Of these, 318 were male and

406 were female. The mean age was 75.7 ± 10.6 years.

The mean length of hospital stay was 7.1 ± 2.6 days (in-

jury to surgery interval: 3.4 ± 2.2 days; surgery to dis-

charge interval: 3.7 ± 1.5 days). Falling down was the

cause of 651 (89.9 %) hip fractures. Intertrochanteric

fracture was the most common type of hip fracture

(72.2 %), followed by femoral neck fracture and sub-

trochanteric fracture. Reduction and internal fixation was

the most commonly used surgical management of hip

fractures in studied patients (91.6 %). More than half of the

patients had one or more comorbidities. About a third of

the cases (239) had previous history of osteoporotic

fracture.

Overall, the 3-month and 1-year mortality rates were

14.5 and 22.4 %, respectively. Comparisons of baseline

clinical and demographic characteristics of patients with
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hip fractures according to mortality status are given in

Table 1. In both the 3-month and 1-year follow-ups, the

mean age of the deceased patients was higher than that of

the surviving patients (74.6 vs. 82.2 years; p\ 0.001, 74

vs. 81.8 years; p\ 0.001). BMI was lower in deceased

patients, with a significant difference in the 3-month and

1-year follow-ups. A Chi-square test demonstrated a sig-

nificant association between smoking (p\ 0.001;

p = 0.002), previous history of osteoporotic fracture

(p = 0.001; p = 0.03), and mechanism of fractures

(p = 0.02; p = 0.001) with a risk of mortality in both

timeframes.

The results of multivariate logistic regression analysis to

identify significant prognostic factors for mortality fol-

lowing hip fracture surgeries in the elderly are presented in

Table 2. At 3 months following surgery, multivariate

logistic regression analysis recognized age (OR 1.08; 95 %

CI 1.05, 1.11, p\ 0.001), BMI (OR 0.88; 95 % CI 0.82,

0.96, p = 0.003), and smoking (OR 1.76; 95 % CI 1.05,

2.96, p = 0.03) as major independent risk factors for

mortality. Every year’s increase in age (odds ratio 1.08)

could result in an 8 % higher risk of death, each unit of

increase in BMI may result in a 10 % lower chance of

death, and smoking increased the odds of mortality by 76

and 46 % in the 3-month and 1-year follow-up periods.

History of previous fractures and the mechanism of frac-

ture failed to achieve significance, based on consideration

of the OR, in either primary or secondary analysis. In

addition, multivariate analysis indicated that falling down

was an independent predictive factor in the 1-year follow-

up (OR 0.36; 95 % CI 0.14, 0.95, p = 0.04).

Discussion

The mortality rates following hip fracture surgery in our

study (14.5 % at 3 months and 22.4 % at 1 year) are

similar to previous studies in developed countries, which

presented an increased rate of death ranging from 13 to

19 % at 3 months to 19–37 % at 1 year [17–21].

The demographic and fracture characteristics of the

patients were examined as prognostic factors of mortality.

Table 1 Baseline demographic and clinical characteristics of patients with hip fracture

Characteristics 3 months 1 year

Alive Death p value Alive Death p value

Age (years) 74.6 ± 10.6 82.2 ± 8.1 \0.001 74.0 ± 10.6 81.8 ± 8.4 \0.001

Sex

Male 268 (43.3 %) 50 (47.6 %) 0.41 244 (43 %) 74 (45.7 %) 0.61

Female 351 (56.7 %) 55 (52.4 %) 318 (56.6 %) 88 (54.3 %)

Body mass index 22.52 ± 3.57 20.42 ± 2.98 \0.001 22.6 ± 3.6 20.89 ± 3.14 \0.001

Length of hospital stay 7.20 ± 2.56 7.52 ± 2.91 0.24 7.17 ± 2.50 7.53 ± 2.97 0.16

Smoking

Yes 175 (28.3) 53 (50.5) \0.001 161 (28.6) 67 (41.4) 0.002

No 444 (71.4) 52 (49.5) 401 (71.4) 95 (58.6)

Comorbid condition

Yes 354 (57.2 %) 66 (62.9 %) 0.27 319 (56.8 %) 101 (62.3 %) 0.20

No 265 (42.8 %) 39 (37.1 %) 243 (43.2 %) 61 (37.7 %)

Previous history of fracture

Yes 190 (30.7 %) 49 (46.7 %) 0.001 174 (31.0 %) 65 (40.1 %) 0.03

No 429 (69.3 %) 56 (53.3 %) 388 (69.0 %) 97 (59.9 %)

Mechanism of fracture

Falling down 550 (88.9 %) 101 (96.2 %) 0.02 494 (87.9 %) 157 (96.9 %) 0.001

Traffic road accident 69 (11.11 %) 4 (3.8 %) 68 (12.1 %) 5 (3.1 %)

Fracture type

Intertrochanteric 443 (71.6 %) 80 (76.2) 0.55 405 (72.1 %) 118 (72.8 %) 0.97

Subtrochanteric 22 (3.6 %) 4 (3.8 %) 20 (3.6 %) 6 (3.7 %)

Femoral neck fracture 154 (24.9 %) 21 (20.0 %) 137 (24.4 %) 38 (23.5 %)

Type of treatment

Internal fixation 564 (91.1 %) 99 (94.3 %) 0.28 518 (92.2 %) 145 (89.5 %) 0.28

Arthroplasty 55 (8.9 %) 6 (5.7 %) 44 (7.8 %) 17 (10.5 %)
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In univariate analyses, age, BMI, smoking, previous history

of fracture, and mechanism of fracture have significant

associations with mortality. It appears that motor vehicle

accidents were the cause more often in younger patients

while falling down was usually seen in older persons;

hence, more death in cases after falling down is the result

of age and not the mechanism of injury.

Multivariate logistic regression analyses confirmed age,

BMI, and smoking to be the independent factors that could

significantly increase the risk of mortality. In a meta-

analysis study, it was stated that age is a significant indi-

cator for mortality following hip fracture surgery, with the

risk of dying being about 70 % less in people below

85 years of age [22].

BMI is the most usual anthropometric assessment of

nutritional status in old people [23]. High BMI in elderly

patients shows the capability of achieving and storing

energy. So, patients with higher BMI could provide the

energy required for the surgery and the healing process of

the fracture. Obesity, with a BMI of more than 26 in elderly

patients with hip fracture, could increase the 1-year sur-

vival rate by about 2.6 [23]. About 58 % undernourishment

among community-dwelling older persons admitted for hip

fracture in hospitals has been reported in the literature [24].

The higher risk of death in underweight and malnourished

patients is clearly explained by others [25, 26].

That smoking is a significant risk factor for death after

hip fractures has been confirmed by several articles with a

hazard ratio of 2.5 [27, 28].

Surprisingly, length of hospital stay and time from

admission to surgery as well as type of fracture and treat-

ment did not result in increased risk of death after surgi-

cally treated hip fractures. This is in contrast to previous

studies [22, 29]; nevertheless, no correlation between

delayed surgery and postoperative mortality (p[ 0.05) has

been reported by Williams and Jester [30]. Moreover, we

could not find any relationship between the male gender

and risk of mortality (p = 0.41 at 3 months, p = 0.61 at

1 year). Although another study from the west of Iran

described loss of significant correlation between old male

patients with hip fracture and increased risk of mortality

[31], others from outside of Iran explained an increased

risk of dying in male patients compared with female cases

within the first year following surgery [17, 32].

In our study, the following limitations should be considered:

First, time of death has been reported by family members.

Second, the study was performed in the main referral center of

orthopedic surgery in the south of Iran ; hence, our results could

not be generalized to the entire Iranian in an elderly population.

Third, approximately 30 % of patients have not completed the

survey after 1 year. Fourth, details of comorbidities were

sought from the patients and their family members; hence, a

loss of relationship between the comorbidities and increased

chance of death could not be definitely concluded.

In conclusion, decreased BMI, increased age, and

smoking are the major predictors of mortality after surgery

of hip fracture in the elderly population. It is clear that

modifiable factors like quitting the smoking habit and

gaining more energy with better nutrition could reduce the

mortality rate if hip fracture occurs in the elderly.
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Table 2 Prognostic factors according to logistic regression analysis for 3-month and 1-year mortality among surgically treated hip fracture

patients

Variables 3-month 1-year

Beta SE Odds ratio (95 % CI) p value Beta SE Odds ratio (95 % CI) p value

Age (years) 0.08 0.01 1.08 (1.05–1.11) \0.001 0.08 0.01 1.08 (1.05–1.11) \0.001

Body mass index -0.12 0.04 0.88 (0.82–0.96) 0.003 -0.10 0.03 0.90 (0.85–1.0) 0.001

Smoking

No – – – 0.03 – – – 0.08

Yes 0.56 0.26 1.76 (1.05–2.96) 0.38 0.22 1.46 (0.94–2.25)

Previous fracture

No – – – 0.98 – – – 0.93

Yes 0.006 0.27 1.01 (0.59–1.70) -0.02 0.22 0.98 (0.64–1.51)

Mechanism of fracture

Falling down – – – 0.23 – – – 0.04

Traffic road accident -0.68 0.57 0.54 (0.16–1.8) -1.02 0.49 0.36 (0.14–0.95)

28 Musculoskelet Surg (2017) 101:25–29

123



References

1. Søgaard AJ, Holvik K, Meyer HE, Tell GS, Gjesdal CG, Emaus

N, et al. (2016) Continued decline in hip fracture incidence in

Norway: a NOREPOS study. Osteoporos Int 27(7):2217–2222

2. Briot K, Maravic M, Roux C (2015) Changes in number and

incidence of hip fractures over 12 years in France. Bone

81:131–137. doi:10.1016/j.bone.2015.07.009

3. Soveid M, Serati AR, Masoompoor M (2005) Incidence of hip

fracture in Shiraz, Iran. Osteoporos Int 16(11):1412–1416

4. Maharlouei N, Khodayari M, Forouzan F, Rezaianzadeh A,

Lankarani KB (2014) The incidence rate of hip fracture in Shiraz,

Iran during 2008–2010. Arch Osteoporos 9:165. doi:10.1007/

s11657-013-0165-9

5. Belmont PJ Jr, Garcia EJ, Romano D, Bader JO, Nelson KJ,

Schoenfeld AJ (2014) Risk factors for complications and in-

hospital mortality following hip fractures: a study using the

National Trauma Data Bank. Arch Orthop Trauma Surg

134(5):597–604. doi:10.1007/s00402-014-1959-y

6. Tarazona-Santabalbina FJ, Belenguer-Varea A, Rovira-Daudi E,

Salcedo-Mahiques E, Cuesta-Peredó D, Doménech-Pascual JR
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