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Abstract

Summary This study aimed to estimate the incidence rate of hip
fracture during 2008-2010 in Shiraz, Iran. Overall, the stan-
dardized age-related incidence were 329.6/100,000 in men and
1,589.7/100,000 in women. The incidence rate in females was
remarkably higher than the previous studies in Iran.

Purpose This study aims to determine the incidence rate of
hip fracture and its possible changes during 2008-2010 in
Shiraz, Iran.

Materials and methods This study reviewed and abstracted
the hospital records, demographic, and clinical data of 1,923
patients aged 50 years or older with first time hip fracture
admitted to private and public hospitals of Shiraz, Iran during
2008-2010 The age-adjusted incidence rate of hip fracture
was determined along with association between gender, age,
site of fracture, and socioeconomic status (SES) with the
incidence rate.

Results The mean age of subjects was 74.7 years
(+10.6 years). Age-adjusted incidence rates for hip fracture,
standardized to the 2000 US white male and female popula-
tions were 329.57 and 1,589.71 per 10°, respectively, while
totally it was 461.1 per 10°. The incidence rate of hip fracture
in females was higher than that of males in their 60s (1,229.2
versus 793.3), 70s (4,130.3 versus 2,835.3), and early 80s
(4,506.8 versus 3,820.5) per 100,000. The hip fracture inci-
dence in high SES area (157.1 per 100,000) followed by low
SES regions (152.5 per 100,000) were higher compared to
middle SES area (38.1 per 100,000) and towns around Shiraz
(27.7 per 100,000) with fracture of the neck of femur being the
most frequent affliction (391 per 100,000).
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Conclusions The rate of hip fracture is increasing in the area
under study particularly in women and to a greater extent in
those aged 60 years or older. Therefore, it is necessary to pay
special attention to primary and secondary prevention of hip
fracture.
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Introduction

Osteoporosis, the most common metabolic disease of bone,
weakens the bone and increases the risk of fracture. This
disease is known as a silent illness which develops without
any sign until the fracture happens by minor activity [1, 2].
The most serious clinical outcome of osteoporosis is hip
fracture [3].

Hip fracture, as one of the most important causes of dis-
ability and death among the elderly, is rapidly increasing. The
hip fracture is expected to rise with increasing age. This is
evident by rapid increase in the number of elderly in some
Asian countries [4].

Hip fracture accounts for majority of direct medical cost to
the community [3]. The annual cost for treatment of asthma
and congestive heart failure in the USA is $6.2 and $7.5
billion, respectively, while this amounts to $13.8 billion for
treatment of osteoporosis and its sequel [5]. Thus, prevention
of osteoporosis before massive bone mass loss is very impor-
tant and even secondary prevention is necessary for those who
have experienced osteoporotic fracture [5]. Incidence of hip
fracture varies greatly among different countries.
Approximately a tenfold difference in age-adjusted inci-
dence of hip fracture is observed between different coun-
tries [6, 7]. Denmark, Sweden, Norway, England, and
Canada have higher incidence of hip fracture than
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Germany, China, Taiwan, Hong Kong, Singapore, Japan,
and other Asian countries [7].

Compared to men, a lower bone mineral density is seen in
women. Women also have a longer life span and a higher rate
of bone loss, especially in the period of estrogen deficiency
which is in their 50s and 60s [7]. Bone mass is higher in men
and harmonic changes needed for osteoporosis develops slow-
ly and gradually in women [8, 9]. However, men with osteo-
porosis are more susceptible to fracture and death [9-11].

Since Iranian population is growing old, policymakers
need some basic data to be used for further strategic planning.
The most important measure is access to the latest information
about osteoporosis in the population, either directly by bone
densitometry or indirectly by estimating different items such
as the incidence of osteoporosis-induced hip fracture. The aim
of this study was to determine the incidence rate of hip
fracture and its possible implications from 2008 to 2010
in southwest Iran.

Materials and methods

This study was conducted in Shiraz, the capital city of Fars
province, the fifth populated city in Iran with 223.4 km? and
located at latitude of 29°38" N and longitude of 52°34' E.
Shiraz has 16 hospitals where orthopedic surgeries are per-
formed. Of these, four hospitals are university teaching hos-
pitals, and the rest are private. A review of unpublished data
reported by Shiraz University of Medical Sciences showed
that more than 95 % of hip fractures are admitted to the
teaching hospitals and five private hospitals. All these hospi-
tals were included in our study.

This retrospective study comprised patients older than
50 years who lived in Shiraz and experienced a hip fracture
from 1 January 2008 to 1 January 2011. Having the local ethics
committee approved our study, hospital records of all patients
with hip fracture, filed according to International Classification
of Diseases, tenth edition (ICD-10), in the foregoing hospitals,
were carefully reviewed to determine the incidence of hip
fracture. The data obtained were abstracted from the operation
room logs and discharge sheet and included age, sex, residence,
type of hip fracture according to ICD-10, cause of fracture,
socioeconomic status based on residence, co-existing diseases
such as diabetes mellitus, hypertension, cerebrovascular acci-
dents, myocardial infarction, asthma, rheumatoid diseases, thy-
roid diseases, and Parkinson along with history of smoking
and/or opium addiction. All patients from Shiraz with hip
fracture were identified using relevant codes and computerized
hospital records saved under hip fracture. The following pa-
tients were excluded from our study:

— Patients with fractures except intertrochanteric, neck of
femur, subtrochanteric, and a combination of these
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fractures and/or subcapital and transcervical fractures
referred to as “other” in our analysis.

—  Fractures due to major trauma such as traffic accidents or
falling from more than 2 m.

—  Fractures induced by cancer, diseases (except for osteo-
porosis), and medication.

The number of subjects aged 50 years and older was esti-
mated from reports of Fars population 2008-2010, issued by
Fars Management and Organization. This was then applied to
the 2006 national census for estimation of each 5-year age
group. Age-adjusted incidence rates were standardized and
calculated directly based on the 2000 US white population [12].

Shiraz is divided into nine municipality districts. Regions
1, 3, and 6 are located in the northern part; regions 2 and 9 in
the southern part; region 7 in the eastern part; region 4 in the
western part; and regions 5 and 8 in the central part of the city.
Region 4 has the largest population, and region 8 has the
smallest population. Regions 2 and 3 have the largest and
smallest area, respectively. Overall, the populations living in
the northern part of the city have the highest socioeconomic
status (SES) and those coming from the south have the lowest
SES. Therefore, each patient was placed into high, middle, or
low SES based on his or her address saved in the hospital file.

Data were analyzed by SPSS software version 16. Chi-
square test or Fisher’s exact tests were used to find the differ-
ences in incidence rates in males and females, and p <0.05
was considered as significant.

Results

This study included 1,923 patients, aged 50 years or older,
with hip fracture, standardized to the 2000 US white popula-
tion, admitted to the public and private hospitals in Shiraz over
a period of 3 years.

The mean age of the subjects was 74.7+10.6 SD years and
no significant difference (p =0.33) in age was found between
males (74.5+11.1) and females (74.9+10.3 SD).

Total incidence rate in females was 890.1 per 100,000
which was significantly higher than males (711.3 per
100,000; p <0.001). As shown in Fig. 1, a statistically signif-
icant descending trend was found in the incidence rate of hip
fracture between2008 and 2010 (p <0.001).

Age-adjusted incidence rates of hip fracture, standardized
to the 2000 US white population, were 329.57 and 1,589.71
per 10° populations in male and female, respectively, and
461.1 per 10° in total.

This study showed that in subjects aged 50 years or over,
the incidence rate of hip fracture rose by increasing age, which
was prominently higher in 60 years or older females (Table 1).

The incidence rate of intertrochanteric fracture was higher
in females than males (384.9 versus 334.9, p=0.06) but this
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Fig. 1 The incidence of hip fracture per 100,000 in Shiraz, Iran during
2008-2010

difference was not statistically significant. The rate of frac-
tures of neck of the femur was significantly higher in females
compared to males (391 versus.243.4, p <0.001). The rates of
subtrochanteric and other fractures were higher in males
which compared to females it was not statistically significant.
Table 2 demonstrates age-specific rates of various sites of
fracture in both genders.

Of the cases, 44 are of unknown residence and of 1,879
patients with known abode; 1,776 (94.5 %) patients came
from Shiraz and 103 patients lived in small towns around
Shiraz, where there were no suitable hospitals. The highest
rate of hip fracture (157.06 per 10°) was detected in high
socioeconomic areas, which was not significantly different
from low socioeconomic regions (152.47 per 10°). The lowest
incidence rates were observed in middle areas (38.15 per 10°)
which were not significantly different (»p =0.26) from small
towns around Shiraz (27.75 per 10°). However, a significant

Table 1 The age-specific inci-
dence rates of hip fracture per
100,000 during 2008-2010 in

Shiraz, Iran

F/M ratio female/male ratio, CI

confidence interval

" p<0.05, significant

Age group Total Female Male F/M ratio
50-54 NO 106 43 63 0.74
Rate 139.44 117.93 159.27
CI (95 %) 127.64-151.24 107.077-128.7832  146.66-171.88
p value (CI) p=0.127
55-59 NO 102 47 55 0.92
Rate 204.63 195.63 213.02
CL (95 %) 190.349-218.931 181.657-209.6031 198.44-227.6
p=0.668
60-64 NO 142 77 65 1.26
Rate 421.05 471.67 373.56
CI (95 %) 400.574-441.526 450-493.34 354.268-392.85
p=0.164
65-69 NO 156 95 61 1.8
Rate 576.19 757.51 419.73
CIL (95 %) 552.265-600.135 730.1-784.94 399.29-440.17
p<0.001"
70-74 NO 282 159 123 1.44
Rate 1,179.77 1,409.07 974.72
CIL (95 %) 1,145.63-1,213.91 1,371.8-1,446.34 943.65-1,005.79
p=0.001"
75-79 NO 363 203 160 1.46
Rate 2,260.27 2,721.18 1,860.46
CI (95 %) 2,213.27-2,307.27  2,669.73-2,772.63 1,817.74-1,903.20
<0.001"
80-84 NO 439 233 206 1.17
Rate 4,156.41 4,506.77 3,820.47
CIL (95 %) 4,09329-4219.53  4,441.17-4,572.37  3,759.85-3,381.09
p=0.069
85+ NO 333 172 161 0.81
Rate 8,121.95 7,378.81 9,101.19
CI (95 %) 8,035.57-8,208.33  7,296.14-7,461.48  9,010.23-9,192.14
p=0.053
Total No 1,923 1,029 894 1.25
Rate 796.98 890.15 711.28
CI (95 %) 768.862—-825.098 860.45-919.85 684.71-737.86
p<0.001"
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Table 2 The incidence (per 100,000) of hip fracture according to the site during 2008—2010 in Shiraz, Iran

Age group (years) Female Male

I N S (0) I/N I N S (o) I/N
50-54 24.68 76.79 5.48 10.97 0.32 63.20 63.20 10.11 2275 1
55-59 49.94 129.03 4.16 12.49 0.39 108.45 61.97 19.36 23.24 1.75
60-64 153.14 238.90 18.38 61.25 0.64 149.42 120.69 22.99 80.46 1.24
65-69 263.14 422.61 23.92 47.84 0.62 220.19 158.26 6.88 34.40 1.39
70-74 584.90 611.48 3545 177.24 0.96 451.70 316.98 39.62 166.41 1.42
75-79 1,246.65 1,045.58 26.80 402.14 1.19 872.09 604.65 69.77 313.95 1.44
80-84 2,243.71 1,760.15 77.37 425.53 1.28 1,891.69 1,261.13 92.73 574.92 1.5
85+ 3,903.90 2,702.70 214.50 557.70 1.44 4,296.21 3,448.28 169.59 1,187.11 1.24
Total 384.95 391.01 20.76 93.43 0.98 334.96 243.46 26.25 106.61 1.37

1 intertrochanteric, N neck of femur, S subtrochanteric, O other types of hip fractures, //N intertrochanteric rate divided by the rate of neck of femur

difference in the incidence rates of hip fracture was found
between high and low SES compared to middle SES and
small towns (p <0.001; Fig. 2).

Of 1,923 patients with hip fractures, orthopedic spe-
cialists prescribed calcium D for 37 (1.9 %), vitamin D
for 17 (0.9 %), and calcium for 3 cases (0.15 %). Vitamin
D and calcium was prescribed for one (0.05 %) patient.

At least one coexisting disease was recorded in 1,195
out of 1,923 (62.1 %) hospital files. Females had a sig-
nificantly higher proportion of a coexisting disorder than
males (60.8 % versus. 39.2 %; p<0.001).In this context,
hypertension was the most common (39.4 %) next to
diabetes mellitus (16.8 %). Frequencies of other
noncommunicable diseases are shown in Table 3.

Cigarette smoking and/or opium addiction were re-
ported in 295 (15.3 %) patients, involving a higher
proportion of men compared to women (66.8 % versus.
33.2 %; p<0.001).
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Fig. 2 The incidence of hip fracture per 100,000 according to patients’
residence in Shiraz, Iran from 2008 to 2010
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Discussion

According to our findings, the age-dependent incidence
rates for hip fracture (per 100,000), standardized to the
2000 US white population, were 329.57 in males and
1,589.71 females. A study carried out in Shiraz by
Soveid et al., on cases occurring from March 2001 to
March 2003 showed the age-dependent incidence rates
(per 100,000) of hip fracture, standardized to the 1989
US white population, to be 384.61 for men and 548.17 for
women [13]. In Kuwait, which is located in the south-
western border of Iran, the age-standardized incidence
rate (per 100,000) of hip fracture was 295 in females
and 200 in males, which was comparable to some of the
western European and North American populations [4].
However, contrary to Soveid et al. [13], our study was
conducted in different area of Shiraz from 2008 to 2010
with the incidence rates standardized to the 2000 US
white population, and using the same exclusion and in-
clusion criteria. This might help compare the results of
two studies in relation to the changing pattern of hip
fracture incidence in this region from 2003 to 2009.
Surprisingly, the incidence rate in women has risen com-
pared to previous study. A multicenter study on cases
occurring in summer 2003 in nine provinces of Iran re-
ported the age-related incidence rates (per 100,000), stan-
dardized to the 2000 US population to be 127.3 in men
and 164.6 in women. It was concluded that hip fracture in
Iranian women is lower than other Asian countries and is
close to the rates from China [14]. Also, Beyranvand et al.
showed that the annual age-standardized incidence rates
were 181.1/100,000 in men and 214.6/100,000 in women
in Kermanshah, a city located in western Iran, which were
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Table 3 The frequency of co-existing noncommunicable diseases in patients with hip fracture during 20082010 in Shiraz, Iran

Co-existing noncommunicable diseases Total Female Male F/M ratio®
(N=1,923) n=1,029 n=89%4

Hypertension Frequency (%) 758 (39.4 %) 508 (49.4 %) 250 (28 %) 2.03
p value p<0.001°

Diabetes mellitus Frequency (%) 323 (16.8 %) 218 (21.2 %) 105 (11.7 %) 2.07
p value p<0.001°

Cerebral vascular accident Frequency (%) 146 (7.6 %) 79 (7.7 %) 67 (7.5 %) 1.18
p value p=09

Myocardial infarction Frequency (%) 142 (7.4 %) 88 (8.6 %) 54 (6 %) 1.63
p value P =0.03°

Asthma Frequency (%) 63 (3.3 %) 29 (2.8 %) 34 (3.8 %) 0.85
p value p=02

Rheumatologic diseases Frequency (%) 33 (1.7 %) 29 (2.8 %) 4 (0.4 %) 7.25
p value p<0.001°

Thyroid diseases Frequency (%) 32 (1.7 %) 26 (2.5 %) 6 (0.7 %) 433
p value p=0.002°

Parkinson disease Frequency (%) 13 (0.7 %) 3 (0.3 %) 10 (1.1 %) 0.3
p value p=0.04°

4 F/M ratio female/male ratio

®p values less than 0.05 considered significant

lower than the incidence rates reported in our study [15].
Considering the results of similar studies reported from
other parts of Iran, it appears that the incidence rate of hip
fracture is lower than the previous study in Shiraz [13].
Based on worldwide annual number of 1.66 millions of
hip fracture in 1990 [16], it is estimated that this number
will rise to 6.26 by 2050 [17]. The changes in demograph-
ic characteristics, osteoporosis and other systemic dis-
eases, medications, life style, and nutrition associated
with the risk of hip fracture [18] could account for in-
creasing incidence of hip fracture in women. As the
results of our study indicate, only 3 % of the subjects
had received medications for osteoporosis even after a hip
fracture. This is indicative of the very low attention paid
to the osteoporosis in our community. Decline in physical
activity and increase in minor traumas may be another
reason for this rise [19]. A fourfold increase in incidence
of hip fracture, from 1991 to 2001, was also reported by a
Korean study [20]. A remarkable and significant rise in
the incidence rate of hip fracture in women, but not in
men was also reported in Belgrade from 1990 to 2000
[21]. Most studies from Iran and other countries indicated
a higher rate of hip fracture among women than men [4,
13, 14, 20, 22-27]. However, In India and China, more
hip fractures were more prevalent in men than in women
(F:M=0.8 and 0.9) [3].

In our study, the rate of fracture in femoral neck was
significantly higher in women than men. Although women
had a higher rate of intertrochanteric fracture than men, this
difference was not significant. Soveid et al. reported a com-
parable pattern of fracture of the femoral neck; however,
intertrochanteric fracture was significantly higher among
women while subtrochanteric and other fractures had approx-
imately the same rates in men and women [13].
Intertrochanteric fracture was the most common site in our
study which was consistent with the results of other investi-
gations [13, 14, 21].

We found the highest rate of hip fracture in affluent regions.
Areas with low SES had a high rate of hip fracture but lower,
but not significantly, than prosperous areas. Middle areas and
small towns had significantly lower rates. This was in agree-
ment with the previous study from Shiraz which reported the
highest rate in affluent areas. It seems that the impact of SES
on osteoporosis varies in different geographical areas or it may
still be controversial. Studies from Norway [28, 29] reported
that osteoporosis was more prevalent in lower SES areas in
contrast to other studies from New Zealand [18, 30] where
osteoporosis was reported to be more prevalent in sectors with
high SES.

Our study had several limitations, the most important of
which was dependence on previously recorded data, which
could not prove the presence of osteoporosis in included
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cases. In addition, there could be few cases that did not refer to
hospitals or admitted to the hospitals in other cities.

In summary, the rate of hip fracture, particularly among
women, is increasing in the area under our study. Increasing
awareness regarding osteoporosis and its primary prevention
will have an important impact on decreasing the rate of hip
fracture as well as its costs and implications.
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