Magnitude and determinants of osteoporosis in adult
population of South Sharqiya region of Oman
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Objective: To estimate the incidence of hip fractures
as an indicator for osteoporosis in the >40 years old
Omani population of the South Shargiya region of
Oman. We also recommended a policy for addressing
osteoporosis in this community.

Methods: Orthopedic surgeons noted and treated
patients with hip fracture that were due to a fall over

984

5 years (September 2002 to August 2007) at Sur
Hospital, Oman. Their preoperative information,
such as bone involved, co-morbidities, history of
fractures, and the type of treatment were collected.
We used the population of the study area to calculate
the annual incidence of fractures.

Results: In our study, 147 persons (70 male, and 77
female) of >40 years with hip fractures were included.
The age adjusted annual incidence rate of hip fracture
in >40 population of South Sharqiya was 0.14%.
While operating on 96 (65.3%) patients, we used
dynamic hip screw. Hemi-arthroplasty with Austin-
Moore prosthesis was performed in 37 (24.5%)
patients. Eighteen (12.2%) patients had previous
bone fractures.

Conclusions: The incidence of hip fracture was
high. Osteoporosis screening programs and adequate
interventions could detect the high-risk group and
prevent such fractures in the future.
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f a person’s bone mineral content (BMC) or bone

mineral density (BMD) that is measured by dual-
energy x-ray absorptiometry is 2.5 SD below the mean
value among young adults of that population, the person
is defined to suffer from osteoporosis.! It is characterized
by low bone mass and micro-architectural deterioration
of bone tissue that leads to enhanced bone fragility and
increased risk for fracture.” Although fragility fractures
can involve the entire skeleton, it commonly affects the
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bonesofthewrist, spinal vertebrae,and hip. Theincidence
of vertebral and hip fractures increases exponentially
with advancing age. Osteoporotic fractures are major
causes of morbidity and disability in the elderly and at
this age, hip fractures can even lead to premature death.
In addition, they impose a considerable economic
burden on the health services, costing many billions
of dollars each year. Hence, a public health approach
to deal with this problem is essential. Osteoporotic
fractures are a significant public health burden and are
likely to increase in future generations. Lifetime risk of
osteoporotic fractures is as high as 40-50% in women
and 13-22% in men. Life expectancy is increasing
worldwide, and it is estimated that the number of
individuals aged 65 years and older will increase from
the current figure of 323 million to 1,555 million by
the year 2050. These demographic changes alone can
increase the number of hip fractures from 1.66 million
in 1990, to 6.26 million in 2050 globally.*” In addition
to low bone mass, several other risk factors, both skeletal
and non-skeletal cause osteoporotic fractures. They
may act independently or work together. In the former
group, physical frailty, propensity to fall and a history
of fracture are predictors of osteoporotic fractures. In
addition, the risk of fracture in a person with a given
BMC or BMD is positively associated to age. Thus, a
review of osteoporotic fractures should include not
only the magnitude, but also these known risk factors
to determine their role in management of osteoporotic
fractures.®’ Incidences of hip fractures and osteoporosis
have been reported from Middle Eastern countries,'*"?
however, reports are limited from Oman. South Sharqiya,
the eastern region of Oman was our study area, Sur city
is its regional headquarter. The regional hospital receives
referred patients from 18 primary health institutions.
The orthopedic department has 4 qualified orthopedic
surgeons offering care to patients with fractures. The
institution has modern surgical facilities. No other
orthopedic facility is available in the region. The health
services in our institution are offered free from cost to
the 138,000 Omani population. Nearly 21,000 persons
(15% of total Omani population) in the region are of
more than 40 years of age."* We conducted a study to
estimate the incidence of hip fractures as an indicator for
osteoporosis in the >40 years old Omani population of
South Shargiya region of Oman. We also recommended
a policy for addressing osteoporosis in this community.

Methods. The head of the technical committee
of Sur Hospital permitted the use of hospital records
to carry out this retrospective study. Approval was
obtained from the local ethics committee prior to the
commencement of study. Informed patient consent
was received from all study participants. To maintain
confidentiality we used a unique identification code for
each patient and de-linked his/her name from other

medical information. Our review criteria included case
records of 1) all Omani patients, 2) with the diagnosis of
a ‘hip fracture’, 3) above 40 years of age, 4) admitted to
Sur Hospital, Oman, 5) over 5 years (September 2002
to August 2007). Hip fractures sustained due to a fall
only were included in our study. Hip fractures due to
any other significant trauma were excluded. Orthopedic
surgeons, and staff nurses of the department of Sur
Hospital were our study investigators. Information on
demographic variables like age, gender, area of residence,
medical conditions, past history of any fracture, and
associated fractures were noted from the computerized
case records. The case records are maintained by using Al
Shifa software of Health Information and Management
System. It is designed by the computer department of
Ministry of Health, Oman. Hip fracture was defined
radiologically as a fracture trait of the proximal femur
that could be sub-capital, in the femoral neck, or in
the trochanteric and intertrochanteric area. Types
of treatment given were also recorded. All inter-
trochanteric fractures who accepted treatment at Sur
Hospital were treated surgically by dynamic hip screw
fixation (DHS). The intracapular neck femur fractures
were also treated surgically. Depending upon the age
of the patient, the fracture geometry and bone stock,
those requiring osteosynthesis were treated by closed
reduction and fixation with either DHS or 7 mm
cannulated screws. The Orthopedic surgeons used
‘Austin-Moore prosthesis’ to treat patients in need of
hemiarthroplasty. Fractures of the greater trochanter of
femur were managed conservatively.

The data were computed using XL Microsoft®
software. The Statistical Package for Social Studies
(SPSS 15) was used for parametric univariate analysis.
We calculated frequencies and percentage proportions of
differentvariables. Theannual incidence rates of fractures
were calculated by using the population of catchment
area in this age group for the year of admission and
treatment. The population statistics of the region was
based on projections according to Census 2003." The
cases were grouped into ‘40 to 49, ‘50 to 59°, ‘60 to 69’
and ‘70 years and more’. The population figures in these
age groups for males and females of South Sharqiya
region were used for calculating the crude incidence
rate in this age group. The annual age gender adjusted
incidence rate of South Shargiya was also calculated
using the indirect standardization method.

Results. One hundred and forty-seven persons of
>40 years of age with fractures (70 male and 77 female)
were admitted for treatment of hip fractures sustained
due to a fall. The mean age of the male patients with
hip fracture was: 71.73 years (SD 11.306 years). While
mean age of female patients with hip fracture was: 69.75
years (SD 10.775 years). The characteristics of our
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Table 1 - Preoperative profile and management of patients with major

South Sharquia
Saudi Arabia(11)

fractures in Sur hospital of South Shargiya region of Oman.
OMale
- - e Region (16) | —— mFemale
Patient profile Persons with Kuwalt(12) B Total
0,
n (/0) Iran(10) &
Type of proximal femur fracture i f '
Neck femur 49 (33.3) ] 0.1 0.2 0.3
Intertrochanteric 94 (63.9) Mediterr| o,
Greater trochanter 4 2.7) tran10) [Lepanon | KUwait | anean Arablac South
16)
History of major ﬁattures [omale | 0.7 0.1 0.2 0.1 0.07 | 013
Yes 18 (12.2) ® Female| 0.2 0153 | 0.28 0.21 0.1 0.15
No 129 (87‘8) O Total 0.18 0.12 0.24 0.15 0.09 0.14
Co morbidities Figure 1 -Incidence of hip fractures amongst >40 years of age population
Diabetes 29 (19.7) in Middle Eastern Countries.
Hypertension 22 (15)
Others 27 (18.4)
Nil 69 (46.9) chinazs
Medical treatment for osteoporosis given in past: Japan(22)
Yes 55 (374) Venezuela 20)
No 90 (612) Norway 18,19)
MiSSil’lg 2 (1 4) Sweden(25)
USA(1T)
Surgery Thailand(24)
Dynamic hip screw 97 (66.7) Malaysla(24)
Austin moore prosthesis 36 (24.5) S':g'wmmf
Others (cannulated screws, excision arthroplasty, 11 (7.5) Hm‘: m%‘z"::;
conservative treatment) rant10)
Refused treatment 2 (1.3) Lebanon(13)
Kuwait(12)
Meditteranean(16)
SaudiArabia(11)
Table 2 - Annual incidence of hip fracture in Sur Hospital of South South Sharquia
Sharqiya region of Oman. ' ' k
V] 0.2 0.4 0.6 0.8

Determinant* Population No. of hip  Incidence 95% Confidence
at risk fractures rate Interval
Male
40 to 49 25,156 0 0.00
50 to 59 17,346 10 0.06 0.02 - 0.09
60 to 69 11,783 20 0.17 0.10 - 0.24
> 70 years 6,692 48 0.72 0.52-0.92
Total Male 60,978 70 0.13 0.10-0.16
Female
40 to 49 27,421 2 0.01 0.00 - 0.02
50 to 59 16,084 10 0.06 0.02-0.10
60 to 69 9,730 30 0.31 0.20 - 0.42
> 70 years 6,575 48 0.73 0.52 - 0.94
Total Female 59,809 77 0.15 0.12-0.18
Laterality
Right 70 0.058
Left 77 0.064
Year'4
2002 22,670 11 0.05
2003 21,808 29 0.13
2004 17,969 31 0.17
2005 18,025 27 0.15
2006 19,966 28 0.14
2007 20,649 21 0.20
History of
major fractures
Yes 18 0.01
No 129 0.11
Total 120,787 147 0.12 0.1216-0.1218

*Apart for the “Year, incidence for other determinants
were calculated for the entire study population
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Figure 2 - Incidence of hip fractures amongst >40 years of age female
population in different countries.

patients and their preoperative and management details
are given in Table 1. Two thirds of patients had an inter-
trochanteric type of hip fracture. One third of patients
had fracture of neck femur of intra-capsular type. Very
few cases had ‘greater trochanter’ type of fracture. The
age-gender adjusted annual incidence of hip fracture
in South Sharqiya was 0.14%. The population at risk,
number of persons with hip fracture, annual incidence
rates and their 95% confidence intervals are given in
Table 2. The incidence of hip fractures of females of >40
years of age was 0.15%. We compared the incidence
of hip fracture among >40 years old of our study with
the Middle Eastern population (Figure 1).!*'>1¢ We also
compared the incidence of hip fracture among >40
years old females in different countries as reported in
the literature (Figure 2).'9'%1¢% The incidence of hip
fractures in >40 years of age noted in our study matches
that reported in other countries of the region.

Discussion. In our study, the incidence of hip
fracture in the >40 years old population of South
Sharqiya was 0.14%. It was not different among males
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and females. It matched the rates in populations of the
same age-group of other Middle Eastern countries.
The incidence in our study was much higher than
that reported in Asian countries, and lower than in
industrialized countries. Sur Hospital is the only
hospital in the South Shargiya region and definitive
treatment of hip fractures is provided in this hospital.
Hence, all patients sustaining a hip fracture are referred
to Sur hospital. Computerized medical records in Sur
Hospital ensured accuracy, avoided duplication, and
minimized attrition in our study. Due to geographical
considerations, patients with hip fractures residing
at Masirah Island although belong to South Shargiya
region are routinely sent by flight to Muscat. The
population at risk in Masirah Island is only 6,000
persons. Hence even after their exclusion, our study is
likely to be representative of the South Shargiya region
of Oman. There were few limitations in our study.
We had a small sample of cases. The population at
risk was based on the 2003 census in Oman, the data
of 2004 onwards are based on estimates. One could
argue the difference in years could be due to accurate
population in 2003 and 2004 compared to other years.
In addition, the population of South Shargiya differs
in race, language, occupation, and lifestyle compared
to the residents of the urban Oman and residents of
interior regions of Oman. Hence, extrapolation of our
results to the Omani population should be carried out
with caution.

The definitions and diagnostic criteria differ in
countries, and hence it is difficult to compare the
incidence and prevalence of osteoporosis estimated
in different studies. However, the magnitude of
hip fracture has been reported to be the most fitting
indicator of morbidity and mortality of bone due
to osteoporosis.”*? It is also noted that the inclusion
of osteoporotic (namely, minimal trauma) fracture
only, and exclusion of the traumatic fractures may
underestimate the prevalence of fragility fractures.” To
avoid these confusions, we had included hip fractures
due to causes other than ‘Road Trafhc Accident ‘(RTA)
in our study. The age adjusted annual incidence rate of
hip fracture in >40 population of South Sharqiya was
0.14%. This rate compares well with the rates found
in other countries of the region like Saudi Arabia, Iran,
predominantly Arab race, have rapidly developing
economies, and the life expectancies are on the rise,
the magnitude of hip fracture is likely to be same. The
incidence of hip fractures in the South Sharqiya is within
the range reported by the Mediterranean Osteoporosis
Study (MEDOS) survey (0.1% among men and 0.21%
among women).'¢

Our study population has a shorter life expectancy
than that of industrialized countries. Hence, the lifetime

risk of femoral fractures is also low in our population.
The comparison of incidence of hip fracture of our study
with other studies both in the Middle East Asia and
countries of European and American continent clearly
suggest that the studies had wide variation in the target
population, the incidence rate, and the year of the study.
The developing countries of South East Asia had a higher
incidence of hip fracture compared to our study. The
magnitude of hip fracture in our study was not different
in male and female populations. This is contrary to
the conventional understanding of higher incidence in
females compared to males in older ages. The risk of
osteoporosis in females after menopause increases and
that is the main reason for higher incidence in females.”
Inaddition, femaleslive longer than males. Perhaps better
nutritional status of females, high fertility rates among
Omani females and minimum use of oral contraceptives
due to religious restrictions could attribute to a lower
risk of osteoporosis compared to females of similar age
groups of other countries. Free and easy access to health
services to females in the last 3 decades in the study
area also might have attributed to better bone health of
females. High prevalence of osteoporosis has also been
found in a study in Saudi men.”” Further studies with
a larger sample are recommended to understand gender
not being associated to incidence of hip fracture.

In our study, 12.2% of patients with hip fractures
had a past history of other types of hip or osteoporotic
fractures. The risk of subsequent fracture among those
with a prior fracture at any site is 2.2 times more
compared to that in people without a prior fragility
fracture. Hence, such patients should be investigated
and targeted for the treatment of osteoporosis if further
fragility fractures are to be prevented.’®®' A previous
history of fractures in older Mexican Americans was
the strongest predictor of recurrent fractures at hip and
non-hip sites, independent of other health measures.”
Our findings of recurrent fractures suggest that proactive
steps to detect the osteoporosis, fall-related factors in this
population and adequate measures to treat osteoporosis
should be undertaken. More than half of our patients
with hip fractures were suffering from co-morbidities,
mainly diabetes (19.7%) and hypertension. This
matched with the results of other studies that showed
association of diabetes to hip fractures.*?¢ Longitudinal
studies are recommended to confirm higher risk of hip
fracture among patients with diabetes. This is more
relevant in Oman as the prevalence of diabetes in 30-60
years old population was as high as 16.1%.

The high incidence of hip fracture in our population
shows that preventive strategies for hip fracture,
and osteoporosis should be considered in males as
well as females. A multi-center study to investigate
the incidence of hip fractures in Oman should be
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undertaken to determine magnitude and risk factors
of osteoporosis. This will assist the decision makers
for formulating and implementing a National Health
Policy on osteoporosis.
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