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Abstract

Hip fractures are the most costly of osteoporotic fractures, but little is known about their epidemiology in the

Middle East. Hip fracture patients and controls with osteoarthritis admitted to our institution from 1992 to 2002 were
studied. Information on gender, age, type of fracture, comorbid conditions, and medications use was obtained. The
mean age for hip fracture patients (n = 274) was 72.1(8.5) yr, and for controls (n = 112), it was 71.1(4.4) yr, two-
thirds of fractures occurred in women. Fractures were 59% intertrochanteric, 34% femoral neck, and 7% sub-
trochanteric, with no gender differences. Hip fracture patients were more likely to have had a prior fracture and to
suffer from neurological, gastrointestinal, or renal comorbidities, as compared to controls. Less than 10% of hip frac-
ture patients received any therapy for osteoporosis, either on admission or discharge. In a subset of patients with fol-
low-up, the mortality rate was 47% in subjects with hip fracture, and most deaths occurred within the first year
postoperatively. Gender but not fracture type affected mortality. Lebanese patients with hip fractures are younger,
more likely to sustain intertrochanteric fractures, and experience higher mortality than Western counterparts. Few sub-
jects received osteoporosis therapy. This study carries important public health implications on the management of hip

fracture in subjects from Lebanon and, possibly, the Middle East.
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Introduction

Because of the demographic explosion and the aging popu-
lation, chronic noncommunicable diseases, including osteo-
porosis, are accounting for an increasing proportion of all causes
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mortality and morbidity (/). Although the leading cause of death
worldwide and in the Middle East is cardiovascular diseases,
osteoporotic fractures are and will continue to increasingly incur
a significant human and economic cost on society, in general,
and in the Middle East, in particular (/). Indeed, the annual inci-
dence of osteoporotic fractures in the United States is 10 times
that of breast cancer and at least 3 times that of myocardial
infarction (/). Although all fractures carry a high morbidity, the
most costly of all is, undoubtedly, the hip fracture. It is estimated
that 18-33% of hip fracture subjects will die within the first year
and 50% of patients lose functional dependence (2-8).
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Osteoporotic fractures cost more than $10 billion to the US
economy yearly, thus exceeding the Medicare budget.

There are wide geographic variations in hip fracture inci-
dence worldwide, and data from the Middle East on this type
of fracture are scarce (/). Based on a survey conducted a few
years ago in Lebanon, it was estimated that the annual number
of osteoporotic hip fractures would be 1500 per year (9). The
projected corresponding annual costs for surgical care only
amounts to a substantial proportion of the overall annual bud-
get of the national budget for hospitalization. To date, very lit-
tle is known about the epidemiology of hip fractures in the
region and what the most significant risk factors are.
Therefore, the relevance of guidelines generated in Western
countries, based on bone mineral density (BMD) and risk fac-
tors in Western Caucasians, to subjects in the region is unclear.
This knowledge gap constitutes a major stumbling block in the
management of individuals at risk for fractures, in the imple-
mentation of public health preventive measures, as well as in
the allocation of health resources, both at regional and national
levels. In this study, we aimed to investigate the epidemiology
of hip fractures in patients admitted to our institution between
1992 and 2002. Specifically, we evaluated the following:

1. Clinical risk factors for hip fractures such as age, gender,
comorbid conditions, previous fractures, and intake of
medications

2. The morbidity and mortality rates after-hip fractures in
Lebanese patients

Materials and Methods

Design and Subject Selection

A retrospective study was based on review of medical records
at the American University of Beirut Medical Center, a tertiary
university-based referral center. The study group of interest was
all hip fracture subjects admitted to the center from 1992 to 2002,
with an age >50 yr in an attempt to capture presumed osteo-
porotic hip fractures. The International Classification of Diseases
(ICD) codes used to identify hip fractures were as follows:
820.32, subtrochanteric open; 820.22, subtrochanteric closed;
820.21, intertrochanteric closed; 820.31, intertrochanteric open;
820.09, femoral neck closed; 820.19, femoral neck open. In
order to select patients receiving care from the same group of
providers (i.e., orthopedic surgeon), the control group included
patients admitted with osteoarthritis (OA) admitted to the hospi-
tal center during the same period for total hip replacement
(THR), excluding THR for patients with hip fractures. Controls
with an age <68 yr were excluded, in order for the study patients
with hip fractures and the controls to have a similar mean age.
Indeed, it was very important to eliminate the age difference
because of one of the main objectives of this study was to inves-
tigate mortality and morbidity after hip fracture compared with
controls. The number of patients admitted with hip fractures and
of controls fulfilling the above criteria during that period was 274
and 112, respectively. Information provided as baseline data was
available on all subjects and controls as described earlier. The
study was approved by the Institutional Review Board at the
American University of Beirut.
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Survey Data

Lifestyle Factors and Clinical Profile

The following relevant clinical information that is routinely
captured in the standard format of our center’s medical records
were gathered for all subjects and controls: date of birth, gen-
der, smoking status and alcohol consumption (both docu-
mented as yes/no), history of previous peripheral fractures,
presence or absence of comorbid conditions (endocrine, neuro-
logic, renal, cardiovascular, pulmonary, gastrointestinal, and
hematologic), and length of hospital stay (in days). This infor-
mation was captured from multiple sources in the standardized
forms of the medical records at our center and was available on
all subjects and controls. The forms included physician’s
admission form, nurse’s admission form, review of system
form, and problem list and discharge diagnosis form. Also
gathered was information on intake of any of the following
medications on admission: thyroid hormone, anxiolytics, sleep-
ing pills, corticosteroids, and medications for osteoporosis pre-
vention and treatment, including calcium, vitamin D, hormone
replacement therapy, selective estrogen receptor modulators,
bisphosphonates, and calcitonin. The same information was
obtained regarding osteoporosis medications on discharge.
Information on medication intake was gathered from multiple
sources in the standardized medical record forms: physician’s
form medication section, nurse’s admission form medication
section, admission medication orders, discharge form, and dis-
charge medications form. The telephone number of the patient
and name of treating physician were noted to facilitate the con-
tact with the patient/family regarding morbidity and vital status
postfracture, as assessed through telephone contact.

Hip Fracture Characteristics

The following information concerning hip fracture was col-
lected: age at fracture, type of fracture as detailed in the radi-
ographic, operative, as well as discharge diagnosis records,
whether this was first or second hip fracture (ipsilateral vs con-
tralateral), the type of intervention (nailing vs THR vs hemi-
arthroplasty), and the year of fracture.

Follow-Up Information on Mortality and Morbidity

Patients, controls, or their next of kin in case of death were
contacted by telephone during the period December 2002 to
February 2003 to obtain information regarding morbidity and
mortality. They were questioned on the following morbidities
postadmission for hip fracture or THR: pneumonia, deep-vein
thrombosis, pulmonary embolus, decubitus ulcers, and sepsis.
Vital status was captured from patients or next of kin in case
of death as dead/alive within 1-yr posthospitalization for hip
fracture or THR, or beyond 1 yr.

Statistical Analyses

Simple Statistics

A comparison between the main continuous variables such
as age, between the various subgroups (fracture and THR non-
hip-fracture controls, male vs female hip fractures, various
subtypes of hip fractures) was conducted using a two-tailed
Student’s #-test. Chi-square analyses were conducted between
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Table 1

Clinical Characteristics of Hip Fracture Patients and Controls

Controls

Hip fracture p

Number 274 112
Age (yr) 72.1 (8.5)° 71.1 (4.4) NS

Trochanteric fracture 73.0 (8.0) NS

Cervical fracture 72.0 (9.0)

n (%) n (%)

Gender (M/F) 75 (28%)/164 (62%) 37 (33%)/75 (67%) NS
Smoking 106 (38%) 49 (43%) NS
Alcohol consumption 38 (13.8%) 16 (13.1%) NS
Neurological conditions 36 (13%) 5 (4%) 0.012
Renal conditions 15 (5.8%) 1 (0.9%) 0.04
Gastrointestinal conditions 16 (5.9%) 1 (0.9%) 0.03
History of previous fracture 31 (11%) 2 (2%) <0.0001
Length of hospital stay (d) 9.2 (7.0) 9.2 (4.0) NS

Hreybe et al.

“ p-Value or t-test or 2.

b For continuous variables, numbers are expressed as mean = SD.
Note: NS: values are statistically insignificant, p > 0.05.

subgroups to compare prevalence of ordinal variables: smok-
ing, alcohol abuse, medications intake, comorbid conditions,
type of fractures, type of intervention, and intake of meds on
admission or discharge.

Logistic Regression

A logistic regression model, stepwise as well as all enter
model, was used to further evaluate the relative impact of the
significant predictors, as determined by chi-square or 7-test on
hip fracture risk and on mortality after-hip fracture. These pre-
dictors included age, gender, history of previous fractures,
intake of calcium on admission, and presence of comorbid
conditions. The latter was expressed as prevalence of individ-
ual significant comorbid conditions on univariate analyses, or
as the total number of comorbid conditions.

The analyses were performed using SPSS software version
10.0 (SPSS, Chicago, IL). Numbers were expressed as means
+ SD, significance was at p < 0.05; p-values were unadjusted
for multiple testing.

Results

Clinical Characteristics of Patients
and Predictors of Fractures

The clinical characteristics of the hip fracture patients and
controls are shown in Table 1. The mean age for hip fracture
patients was 72.1(8.5) yr (range: 50-84 yr) and was 71.1(4.4)
yr (range: 65-83 yr) for controls. The mean age was not dif-
ferent by type of hip fracture, with a high proportion being
women (62%). Whereas the majority (i.e., 89%) of all hip frac-
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ture patients had no history of a previous fracture, the remain-
der reported a previous fracture prior to current admission at
the following sites: 69% had a fracture in the contralateral hip,
16% had an arm fracture, 4% had a leg fracture, 2% had a frac-
ture of the pelvis, and 2% had a fracture of the ipsilateral hip.
Hip fracture patients were more likely to have sustained a pre-
vious peripheral fracture compared with controls (Table 1).
Because of the design of the control group selection, there
was no significant difference in the mean age of patients with
hip fractures and controls. There was also no significant differ-
ence between patients and controls in gender distribution,
smoking, alcohol consumption, or length of hospital stay
(Table 1). There was no difference between patients and con-
trols in the intake of medication known to cause bone loss or
increase fracture risk including intake of thyroid hormone, anx-
iolytics, and sleeping pills. However, hip fracture subjects were
more likely to suffer from comorbid conditions: 13% of hip
fracture subjects suffered from neurological disorders, 5.8%
from renal disorders, and 5.9% from gastrointestinal condi-
tions, compared with 4%, 0.9%, and 0.9% in the control group
for the same conditions, respectively. Similar analyses con-
ducted by gender subgroups revealed that the higher prevalence
of neurological and renal disorders among hip fracture patients
compared with controls was mostly the result of the high preva-
lence of these disorders in male but not female hip fracture sub-
jects. Indeed, 19 out of 110 (17%) of male hip fracture subjects
had neurological problems as compared to 1 out of 37 (2.7%)
of controls, and 11 out of 110 (11%) male hip fracture subjects
had renal disorder as compared with O out of 37 controls, p <
0.03 and <0.05, respectively. Information regarding the intake
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Table 2
Intake of Medication for Osteoporosis Upon Admission and Discharge
Cases [n (%)] Controls [n (%)] p°
On Admission
Calcium supplementation 14 (5%) 18 (16%) <0.0001
Vitamin D supplementation 7 (3%) 5 (4.5%) NS
Bisphosphonates 3(1.1%) 4 (3.6%) NS
Calcitonin 1 (0.4%) 0 (0%) NS
Hormone replacement therapy 0 (0%) 0 (0%) NS
Raloxifene 1 (0.4%) 0 (0%) NS
On Discharge
Calcium supplementation 20 (7.3%) 18 (16%) 0.009
Vitamin D supplementation 10 (3.6%) 5 (4.5%) NS
Bisphosphonates 3(1.1%) 4 (3.6%) NS
Calcitonin 0 (0%) 0 (0%) NS
Hormone replacement therapy 1 (0.4%) 0 (0%) NS
Raloxifene 1 (0.4%) 0 (0%) NS

“ p-Value or t-test or y2.

Note: NS: values are statistically insignificant, p > 0.05.

of calcium, vitamin D, or medications for osteoporosis either
on admission or discharge revealed that the proportion of hip
fracture subjects taking any of those was very low, less than
8%, and was significantly lower for calcium tablet intake in hip
fracture subjects compared to controls both on admission and
discharge (Table 2). In 1995, densitometry became available in
Lebanon and awareness about osteoporosis increased. There
was an increase in the proportion of hip fracture patients receiv-
ing calcium supplementation on admission between the period
before 1995 and the period after 1995, increasing from 2.1% to
8.7%, p = 0.013. Similarly, there was an increase in the pro-
portion of hip fracture patients receiving calcium supplementa-
tion on discharge between the period before 1995 and the
period after 1995, increasing from 3.4% to 11.4%, p = 0.07.

Type of Fracture and Surgery Performed

Fifty-nine percent of all hip fractures were diagnosed as
intertrochanteric, whereas 34% occurred at the femoral neck
and 7% were subtrochanteric. Most patients with hip fractures
(i.e., 75%) underwent internal fixation for their fracture, 20%
underwent hemiarthroplasty, and 5% had a THR. Similar
analysis by gender subgroups revealed no significant differ-
ence among males and females in term of type of fracture and
type of surgery performed.

Multivariate Analyses for Correlates
of Hip Fracture Risk

The following correlates of hip fractures were entered in
the multivariate model to determine predictors of fracture risk:
age, gender, history of previous fracture, presence of neuro-
logical disease, renal disease, gastrointestinal disease, and cal-
cium supplementation on admission. Both logistic regression
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models, using the stepwise and all enter mode, and the two
models using either method to express presence of comorbid
conditions, revealed almost identical results. The results of the
all enter model using the presence of individual comorbid con-
ditions are presented herein. There was a significant impact of
presence of neurological disease on hip fracture risk (odds
ratio [OR] = 2.88 [1.06, 7.75]), even after adjusting for age,
gender, history of previous fracture, intake of calcium, and
presence of other comorbidities (Table 3). Patients who took
calcium supplementation on admission were less likely to sus-
tain a hip fracture (OR = 0.28 [0.12, 0.61]) after adjusting for
the same covariates (Table 3).

Follow-Up on Mortality and Morbidity
in the Study Group

The average time between admissions to the hospital with
hip fracture in the patients and for THR for the controls and fol-
low-up information obtained by telephone call was 5.2(2.5) yr.
We were able to contact one-third of our original study group:
70 out of 274 hip fracture patients and 33 our of 112 control
subjects. Part of our inability to contact the patients was
because of the change in the telephone directory listing over the
years. There were no significant differences in the baseline clin-
ical characteristics, both for hip fractures and controls, between
those who were originally captured by medical record review
and those who had a telephone follow-up including gender (63
females and 40 males had follow-up data), age, number of
comorbid conditions, or prevalence of cardiac, liver, gastroin-
testinal (GI), pulmonary, renal, or endocrinologic conditions. In
the hip fracture group, the age of those who had follow-up data
was 73(8) yr, whereas the age of those without follow-up data
was 72(7) yr. In the control group, the age of subjects who had
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Table 3
Logistic Regression Model With Model Estimates for Hip Fracture Risk and Risk of Mortality
After Hip Fractures Using Significant Predictors on Univariate Analyses

Variable OR [CI] AOR [CI] R?
Risk estimates for hip fracture
On admission calcium 0.281 [0.14, 0.59] 0.28¢ [0.12, 0.61] 0.04
Neurological disease 3.23 [1.23, 8.5] 2.884 [1.06, 7.75] 0.07
Risk estimates for mortality in the study group
Gender 0.25 [0.11, 0.59] 0.26¢ [0.10, 0.68] 0.13
Age 1.09 [1.02, 1.16] 1.09¢ [1.02, 1.12] 0.21
Hip fracture 4.01 [1.47,10.92] 3.31¢ [1.09, 10.02] 0.28

@ AOR: Adjusted odds ratio for gender, neurological disease, age, on admission calcium, gastrointestinal disease,

renal disease and history of fracture.

b Cumulative R? in each row shown as additional significant variables are added to the model.
¢ AOR: Adjusted odds ratio for gender, neurological disease, age, gastrointestinal disease, renal disease, history of

fracture, and hip fracture.

follow-up data was 72(5) yr, whereas the age of subjects with-
out follow-up data was 71(4) yr.

On follow-up, there was no significant difference between
hip fractures and controls in the incidence of deep vein throm-
bosis, decubitus ulcers, pneumonia, or sepsis. Of the total of
70 hip fracture patients contacted, 47% had died. The mortal-
ity rate was 73% in men and 28% in women, p = 0.0004. There
was no significant difference in mortality rate postfractures by
fracture type. Of the total of 33 hip fracture subjects who died,
23 (70%) did so within the first year. Among the controls, we
were able to contact 33 out of 112 subjects, and 27 subjects
(82%) were still alive at the time of contact. Of the six control
patients who died, four did so within the first year. There was
a significant difference in mortality between hip fracture
patients (47%) and controls (18%), p = 0.012.

Multivariate Analyses of Correlates
of Mortality After Hip Fracture

The following correlates of mortality were entered in the
multivariate model to determine predictors of mortality in the
study population: age, gender, presence of hip fracture, history
of previous fracture, presence of neurological disease, renal dis-
ease, and GI disease. Both logistic regression models, using the
stepwise and all enter mode, revealed almost identical results;
the results of the all enter model are presented herein. Age, gen-
der, and hip fracture were all significant predictors of mortality,
as shown in Table 3. The OR for mortality in women compared
to men was 0.26 [0.10, 0.68], and the OR for mortality in hip
fracture subjects compared to controls was 3.31 [1.09, 10.02].

Discussion

Our investigation revealed that Lebanese subjects sustain a
hip fracture at a relatively young age (mean age = 72.1 yr) and
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the majority of the fractures (58%) were intertrochanteric,
whereas only 34% occurred at the femoral neck. Neurological,
renal, and GI diseases, in addition to a history of previous frac-
ture were significant risk factors for hip fracture. Few patients
received any therapy to prevent bone loss either on admission
or upon discharge, including calcium and vitamin D. The mor-
tality rate was significantly high after hip fracture (47%), with
the majority of deaths occurring in men and within the first
year after the hip fracture.

The mean age of hip fracture subjects was 2—13 yr younger
than reported in previous studies conducted in the United
States or Europe, including other Mediterranean countries
such as Italy, Spain, Greece, Portugal, and Turkey (Table 4)
(10-16). Our group has reported in a population-based study
that peak bone mass is lower in the Lebanese subjects com-
pared with Western standards (/7). Presuming a similar rate of
age-related bone loss, it is plausible that elderly Lebanese sub-
jects reach fragility thresholds at a younger age than their
Western counterparts. Indeed, we have also shown that
Lebanese patients sustain their hip fracture at a younger age
than Western counterparts, but have similar bone mineral den-
sities (/8). The higher prevalence of hip fractures in women
compared to men in our study is consistent with abundant lit-
erature on that topic (6,7,11,13,19,20). In two large studies,
however, the proportion of hip fractures among men was less
than noted in our study (20,21). This might be explained by the
high prevalence of several known risk factors for hip fractures
in our study population, including high prevalence of smoking
and hypovitaminosis D in our population (22,23), in addition
to lifestyle factors such as a low calcium intake and lack of
exercise among Lebanese elderly (El-Hajj Fuleihan et al.,
study in progress).

The overall mortality after hip fracture was 47% at a mean
follow-up period of 5.2 £ 2.5 yr, and 70% of deaths occurred
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Table 4
Comparison of Mean Age for Hip Fracture Between Current
Study Group and Several International Studies

Age
Mean difference
age (SD) with current
Study n (yr) study P
This study 274 71.0 (4.0) — —
Ekman et al. (10) 87 76.0(5.2) -5.0 <0.001
Alonzo et al. (11) 422 749 (7.6) -39 <0.001
MEDOS (12) 730  73.9 (10.3) -2.9  <0.001
EPIDOS (13) 154 82.8 (4.6) -11.8  <0.001
Greenspan et al. (14) 72  83.8 (8.0) -12.8 <0.001
SOF (15) 65 764 (—) -5.4 NA
Libanati et al. (16) 29  79.0 (8.0) -2.9  <0.001

Note: NA: Standard deviation for study not provided, therefore p-
value could not be derived.

within 1 yr of the fracture. This rate exceeds by far those
reported in the literature that varied between 13.5% and 37%,
with most deaths also occurring within the first year
(6,7,20,24-26). This rate also exceeds the population-based
mortality rate of 6% reported in elderly Lebanese subjects
(27). Although the mortality rate after hip fracture is high, it
has been suggested that only part of it is directly related to the
fracture itself (26,28,29). Risk factors for the high mortality in
our study were age and male gender, in addition to hip frac-
ture. Age and male gender were found to be of great impact on
the outcome of hip fractures in several studies (6,25,28).
Center et al. found an overall mortality of 55% among males
as compared to 31% among females (6). Another study by
Luthje et al. has shown a similar impact of gender on overall
mortality: 37% in males and 24% in females (25). However, in
this study, age appeared also as another risk factor, increasing
the rate of mortality after fracture (25). Neurological disease
and mental status impairment were also found as risk factors
by previous studies, perhaps because patients with a low men-
tal status score were more susceptible to fall and had a higher
predisposition for complications after fracture (26). Fox et al.
showed that trochanteric fractures had a poorer prognosis than
cervical, mostly because of their association with an older age
(30). Our study, however, showed no impact of type of fracture
on mortality rate, possibly because no age difference was
noted between the two fracture subgroups.

The alarming low treatment rates in our hip fracture sub-
jects echo similar findings in many Western studies, including
the most recent one by Juby et al. In a review of 311 hip frac-
tures, less than 13% of subjects were receiving any therapy
including calcium, vitamin D, bisphosphonates, calcitonin, or
hormone replacement therapy on admission or discharge com-
pared to less than 8% in our study (3/). Potential explanations
for low treatment rates on admission but more importantly on
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discharge include relatively low awareness of osteoporosis in
the early 1990s, which spans a large proportion of hip frac-
tures charts reviewed (201 out of 274 were admitted before
1998), the fact that hospital care is focused on the surgical
management of the acute fracture, the reluctance of some
physicians to start antiresoptive therapies immediately after
fracture, especially with bisphosphonates, and deferral of
medical therapy until after discharge.

Significant comorbid conditions associated with hip frac-
tures in our study include history of previous fractures and sev-
eral associated medical conditions such as neurological, renal,
and GI diseases. A history of previous fragility fracture is a
well-established independent predictor of future fractures
(32-39). It reflects the fragility of bones of the patient and
poor mobility and propensity to falls in the case of previous
hip fracture. Indeed, hip fracture was the most common type
of previous fracture, found in 7.6% of hip fracture patients, a
prevalence similar to that found by Juby et al. (37).

Suggested mechanisms for associations between neurolog-
ical and renal disorders with hip fractures include lack of
motor coordination and propensity to falls for the former
(20,28) as well as potentially secondary hyperparathyroidism
and high bone turnover for the latter (40). We are unaware of
any reported associations between GI disorders and hip frac-
tures, although there are clearly association between low BMD
and osteoporosis in patients with GI disorders, including mal-
absorptive conditions or lactose intolerance (41,42). However,
because of its retrospective nature, our study did not allow the
dissection of these possibilities.

The literature is abundant with studies relating smoking,
alcohol consumption, and intake of medications such as cor-
ticosteroids, thyroid hormones, benzodiazepines, and antide-
pressants with the risk of hip fracture (7/9,34). These
variables, however, were not significant predictors of hip frac-
ture among our study group. This finding can be explained by
the high prevalence of smoking in our population, both
among hip fractures and control subjects, and the low preva-
lence of alcohol abuse. Finally, because information on sev-
eral variables is retrospective through chart review, it might
not be reflective of the true prevalence of these variables in
our study group.

The majority of hip fracture cases in our study were of the
introchanteric type 58% and only 34% occurred in the femoral
neck. This is in sharp contrast to findings in several European and
American studies in which 48-58% of hip fractures were cervi-
cal (10-12,14,30,43). The higher prevalence of intertrochanteric
fractures in this study could be potentially explained by the lower
stature (44) and, possibly, shorter hip axis length in the study
group (43). Michaelsson et al. found that height was a strong risk
factor for cervical hip fractures (44). Although height measure-
ments were not available in the study group, the mean height in
a population-based sample of young Lebanese men and women
was 4 cm shorter than American counterparts (/7). This is antic-
ipated to carry into height differences between Lebanese and
American elderly and, therefore, possibly translate into a higher
prevalence of intertrochanteric fractures.
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Limitations of our study include the fact that the findings
are in large part based on a chart review of records of patients
admitted to a major tertiary referral center. Although the study
was based on chart review, the information selected for the
purpose of this study was available routinely on cases and con-
trols as part of the standard medical record forms. The control
group (i.e., patients with osteoarthritis) might be at lower risk
for all osteoporosis but was chosen for the sake of consistency
in the population studied (patients were on the orthopedic ser-
vice). Furthermore, several of our observations mirror compa-
rable findings in studies conducted worldwide, including risk
factors, comorbidities, undertreatment, and care gap. Finally,
the primary measures (excluding lifestyle measures) that were
obtained from the chart review, such as age, gender, diagnosis
of fracture type, comorbid conditions, and medications on
admission and discharge, were extracted from multiple
sources for validation including the emergency room admis-
sion, the admission orders, admission notes, discharge orders,
discharge diagnosis, nurses’ notes, and ICD codes, by a trained
physician who is familiar with the American University of
Beirut charting system (personal communication, H. Hreybe,
MD). Although the follow-up information was available on a
subset, patients were lost to follow-up did not show significant
differences in the characteristics with the overall group.

Lebanese patients with hip fractures are relatively young,
are more likely to have neurological disorders, and seem to
suffer excess mortality. Risk factors for mortality in the study
group include age, gender, and the presence of hip fracture,
independent of other comorbid conditions. Our study sheds
light on the epidemiology of hip fractures in Lebanon and has
important public health implications regarding the manage-
ment of osteoporosis and hip fractures in Lebanon and, possi-
bly, the region.
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