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ABSTRACT

Osteoporosis is common among postmenopausal wo-
men, giving rise to morbidity and diminishing the
quality of life. Thereislack of information about the
risk factors of Osteoporosis among local Omani wo-
men. The aim wasto exploretherisk factors of Osteo-
porosis among Omani women using a M odified Frac-
ture Risk Assessment Tool. This is an exploratory
research design using a smple random sampling. A
pilot study was conducted among 35 local Omani
women from the Muscat region, who completed the
validated and reliable Modified Fracture Risk As
sessment Tool (MFRAT). Bone Mineral Density
(BMD) was measured among 11 women at moderate-
high risk based on MFRAT. The data was analyzed
using inferential statistics. Fourteen Omani women
were at moderate-high risk for Osteoporotic fracture
due to factors related premenopausal, Vitamin D de-
ficiency, increased parity, increased lactation period
and sedentary lifestyle. Among these five women had
low BMD and required early intervention and sup-
port. Determinants of Osteoporosis can be assessed
among premenopausal Omani women with a specific
risk assessment tool. There is a need to construct a
culturally sensitive risk assessment tool for Omani
women for early screening and detection of Osteopo-
rosis. Nurses can identify, provide intervention and
education for Omani women at-risk of fracture.
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1. INTRODUCTION

Osteoporosis (OP) is a metabolic bone disorder charac-
terized by low bone mineral density (BMD) and de-
terioration of bone structure (bone quality), resulting in
an increased susceptibility to fractures of the hip, spine,
and wrist [1]. Worldwide, approximately one-third of
women aged 60 - 70 years and two-thirds of women aged
80 and older have Osteoporosis. Lifetime risk of fracture
for a 50-year-old White woman is estimated at over 70%;
her risk of hip fracture alone is about 14% [2-4]. An Os-
teoporotic fracture occurs every three seconds, with one
in three women over 50 years of age expected to be bur-
dened with a fracture at some point [5]. The World
Health Organization (WHO) considers osteoporosis to be
second only to cardiovascular disease as a public health
concern [6,7]. In the Middle East life expectancy has
increased with rising urbanization, advance technology
and health care, thus, escalating the risk factors of oc-
currence of Osteoporosis.

Omani women usually wear an external gown on top
of the regular clothing made of black velvet, silk or col-
oured (abhaya) that covers the whole body, a black or
coloured scarf covering the head and neck (veil or shiela)
and sometimes veils which cover the face or eyes, gloves
and stockings. Thus skin exposure is very limited to the
exposed areas [8]. Omani women have an increased vul-
nerability to the risk of fracture as a result of less expo-
sure to Vitamin D, calcium deficiency and sedentary life-
style. They have an increased predisposition to develop
OP, which has significant long term risks. Changes in
life-style practices are likely to be influenced by these
women’s perception of health, choices, autonomy and
control over resources. Their health behaviours are also
influenced by socio-economic, cultural, religious, and
gender norms. Several risk factors often coexist to in-
crease the risk of OP substantially among women. Pri-
mary care interventions are directed to identify women at
increased risk before the symptoms develop, whilst pri-
mary care nurses should be vigilant to assess women with
suspected fragility fractures or risk for falls. In the
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absence of fracture registry in most Middle Eastern
countries, the data available from this region are limited.
Hence, there is an immediate need for periodic fracture
risk assessment among Omani women and to engage in
health seeking behaviours to reduce the care giver bur-
den and cost of health care. The aim of this study was to
explore the Osteoporotic risk factors among Omani
women for the development of a culturally specific risk
assessment tool.

2. OBJECTIVE

To explore the significant risk factors of Osteoporotic
fracture among local Omani women using a Modified
Facture Risk Assessment Tool.

3.METHODS

This is an exploratory research design to explore the risk
factors of Osteoporosis among local Omani women using
a Modified Fracture Risk Assessment Tool (MFRAT) and
bone mineral density (BMD). We have reviewed the lit-
erature and standard risk assessment tools for Osteopo-
rosis or fracture among women in the Middle East and
worldwide. The World Health Organization (WHO)
FRAX (Fracture Risk Assessment) tool [9-11] was de-
veloped to evaluate fracture risk using 12 parameters
[12,13], the Osteoporosis Risk Assessment Instrument
[14] has 3 parameters, the screening assessment for
preventing falls has 12 parameters, the Osteoporosis
self-assessment tool for Asians and the Khon Kaen Os-
teoporosis Study Score have age and weight parame-
ters [15,16].

We developed a Modified Fracture Risk Assessment
Tool (MFRAT) based on the standardized tools and lit-
erature search. The MFRAT has 11 parameters: Osteo-
porosis, Vitamin D Deficiency, previous fracture, long
term medications (Steroid, Anticonvulsants, Estrogen,
Hormone Replacement Therapy, Heparin, Thyroxine,
Vitamin D, Hypoglycemics or Calcium), family/maternal
history of Osteoporosis or pathological fracture, lifestyle,
smoking cigarette or sheesha, alcohol, use of dairy pro-
ducts, exercise, number of children, lactating period and
menstrual status. The MFRAT-English version was
translated to Arabic version by linguists and then back
translated. The content validity was done by 5 subject
experts in the field. The reliability of the tool (r = 0.81)
was done among 15 Omani women in Muscat. The tool
was found to be valid, reliable, appropriate and feasible
for the study. Moderate-high risk scores on the MFRAT
(low: 0 - 9; moderate: 10 - 19; and high risk: 20 - 34)
were used to select women for BMD testing. BMD
(g/cm®) is measured by dual energy x-ray absorptiometry
(DEXA) scan using a T-score of the lumbar spine/hip
and/or femoral neck as the gold standard. The lower the
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BMD score the greater the risk of fracture. Osteoporosis
is defined as bone mineral density that is 2.5 standard
deviations or more below the mean for a young adult.
There is a statistical association between poor bone
density and higher probability of fracture [1].

The inclusion criteria was Omani women aged more
than 20 years of age (Osteoporosis has a prevalence <1%
in women <45 years) and voluntary participation. The
exclusion criteria were pregnant Omani women and
above 80 years. An ethical approval was obtained from
the College Research and Ethics Committee in July 2011.
One health center was selected randomly among the four
health centers in the Muscat region. A pilot study using
simple random sampling was done to select thirty-five
(35) Omani women in this health centre. The selected
women were explained and provided a written valid
document regarding the purpose, protocols, study tools
and the data collection methods. The women were in-
formed by the concerned radiologists that the BMD test-
ing was a painless, non-invasive, had low radiation and
no known side effects compared to the benefits [15,16].
The women were free to withdraw from the research at
any time, with complete benefits of medical care, treat-
ment or legal rights. An informed verbal and written
consent was taken from the women who were willing to
participate in the study. These women were administered
the Modified Fracture Risk Assessment Tool (MFRAT).
All the data were treated confidentially and stored in
sealed cabinets. Bone Mineral Density (BMD) was mea-
sured among 11 women at moderate-high risk based on
MFRAT. The data was analyzed using inferential statis-
tics.

4. RESULTS

Personal characteristics based on MFRAT and BMD
(Table 1). Among the 35 women, only 22.9% (45.5%)
were in the menopausal age (>40 years) and 34.3%
(34.3%) had low body weight (<60 kg/125 Ibs) based on
the MFRAT and BMD scores respectively. 28.6%
(72.7%) of the women were not regular consumers of
dairy products, 14.3% (45.5%) required arm support to
raise themselves from a chair and 45.7% (100%) did not
perform any exercise. The data shows low BMD among
women with moderate-high risk factors of fracture.
Clinical characteristics based on MFRAT and BMD
(Table 2). 8.6% (27.3%) of the Omani women had Os-
teoporosis and 20% (45.5%) had systemic illness while
17.1% (54.5%) were on long term medications based on
the MFRAT and BMD scores respectively. There was
“history of fracture after 40 years” among these women
(11.4%, 36.4%), their mothers (22.9%, 63.6%) and fam-
ily (8.6%, 27.3%). There were significant factors gov-
erning the risk or development of Osteoporosis like pre-
dominance of pre-menopausal women (62.9%, 63.6%),
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Table 1. Personal characteristics among Omani women.

o ) MFRAT (N = 35) BMD (N=11)
Personal Characteristics Categories p
F % F %
20-29 13.0 37.1 1.0 9.1
Age in years 30-39 14.0 40.0 5.0 45.5 0.54
>40 8.0 229 5.0 455
<60 12.0 343 5.0 455
Weight in Kg 60 - 69 5.0 14.3 2.0 18.2 0.58
>70 18.0 51.4 4.0 36.4
Smoking/alcohol consumption No 35.0 100.0 11.0 100.0 -
) Yes 25.0 71.4 3.0 27.3
Regular use of dairy products 0.71
No 10.0 28.6 8.0 72.7
_ ) Yes 5.0 14.3 5.0 455 .
Arm support toraisefrom a chair 0.07
No 30.0 85.7 6.0 54.5
Never 7.0 20.0 6.0 54.5
Regular exer cises/mobility 1 - 2 times/week 9.0 25.7 5.0 455 0.08"
>3 times/week 19.0 54.3 0.0 0.0

"Significant at p < 0.10. Modified Fracture Risk Assessment Tool (MFRAT), Bone Mineral Densitometry (BMD), F-Frequency.

Vitamin D Deficiency (37.1%, 54.5%), increased parity
(22.9%, 54.5%) and longer lactating period (45.7%,
54.5%). The data shows low BMD among Omani women
with moderate-high risk factors for Osteoporosis.

Association between the fracture risk factors and
characteristics (Tables 1 and 2). There is a significantly
high association between the fracture risk factors and
long term medications (p < 0.02), increased parity (p <
0.02) and increased lactating period (p < 0.00). There is a
significant association between the fracture risk factors,
Vitamin D Deficiency (p < 0.07), need for arm support (p <
0.07) and lack of exercises (p < 0.08).

Osteoporosis classification based on MFRAT and
BMD (Table 3) and significant risk factors (Figure 1).
Among the 35 women, 14 women were in the moderate-
high risk category for the occurrence of a fracture or os-
teoporosis according to the MFRAT. Five women showed
early Osteoporotic risk or marked changes on the BMD.
The determinants of moderate risk factors are Vitamin D
Deficiency, long term medication, need for arm support,
lack of exercise, premenopausal, increased lactation and
parity (Figure 1).

5. DISCUSSION

In this Omani women population, there is a combination
of environmental, genetic and lifestyle factors that affect
the occurrence of Osteoporosis. Omani women with sig-
nificantly low BMD results were in the premenopausal
age, had longer lactation period and had increased parity.
These women also had Vitamin D Deficiency (VDD) and
were on long term medications. Pre-menopausal women
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with low BMD have a significant underlying cause of
risk factors [17,18]. There is a need for pre-menopausal
Osteoporotic risk assessment as one third to one half of
women’s bone loss can be attributed to menopause, It is
important to take early measures to reduce bone loss in
early middle age women [19]. The role of Vitamin D in
bone health has persistently found to be in the literature
[8,19]. VDD among women precipitates or exacerbates
Osteopenia and Osteoporosis [20-22]. VDD is common
in the Middle East, India, China and Japan due to the
socio-economic, life-style and environmental conditions
[23]. Among these determinants, the significant risk fac-
tors among Omani women are non-exposure to sunlight
at an early age; complete clothing covering the body (e.g.
abhaya, veil, hijab), multiparity, long period of lactation,
short birth intervals, sedentary life, poor dietary intake,
and lack of exercise. Parity and lactation have detriment-
tal effects on bone density of women in developing coun-
tries [24-26]. Lactation is associated with loss of mater-
nal calcium [27]. These factors may have subsequent
health consequences.

The need for arm support to raise from the chair/bed/
floor, lack of exercise and poor use of dairy products was
cited by Omani women who also showed early Osteo-
porotic changes with BMD testing. There is a relation-
ship between decreased activity levels and bone thinning
[28-30]. Low levels of exercise among the perimeno-
pausal Omani women will increase the risk for fracture.
Women with a sedentary lifestyle had an increased ten-
dency to sustain a fracture. One the study showed higher
percentage of Jewish women with “low or no physical
activity like swimming and fitness” at high risk for frac-
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Table 2. Clinical characteristics among Omani women.
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MFRAT (N = 35) BMD (N = 11)
Clinical Characteristics Categories p
F % F %
Yes 3.0 8.6 3.0 27.3
Prior Fragility Fracture or Osteoporosis 0.32
No 32.0 91.4 8.0 72.7
Yes 13.0 37.1 6.0 54.5 .
Vitamin D Deficiency 0.07
No 22.0 62.9 5.0 455
Systemic Illness (Endocrine, Skeletal, Ovarian, Yes 7.0 20.0 5.0 45.5 0.63
Reproductive) No 28.0 80.0 6.0 545 '
Yes 6.0 17.1 6.0 54.5 .
Long Term Medications (Estrogen, Vitamin D) 0.02
No 29.0 82.9 5.0 455
Yes 4.0 11.4 4.0 36.4
Fracture after 40 Years 0.48
No 31.0 88.6 7.0 63.6
Yes 8.0 22.9 7.0 63.6
Mother’s Fracture after Age 40 0.22
No 27.0 77.1 4.0 36.4
Yes 3.0 8.6 3.0 27.3
Family Pathological Fracture 0.67
No 32.0 91.4 8.0 727
0 14.0 40.0 1.0 9.1
Parity/Number of Children 1to3 13.0 37.1 4.0 36.4 0.02'
4 or more 8.0 22.9 6.0 54.5
<1 year 19.0 54.3 5.0 45.5 N
Duration and Frequency of Lactation 0.00
1 - 2 years 16.0 45.7 6.0 54.5
Premenopausal 22.0 62.9 7.0 63.6
Menstrual Status Menopausal 4.0 11.4 2.0 18.2 0.35
Menstruation 9.0 25.7 2.0 18.2
Significant at “p < 0.05 and ““p < 0.10. Modified Fracture Risk Assessment Tool (MFRAT), Bone Mineral Densitometry (BMD), F—Frequency.
Table 3. Osteoporosis classification among Omani women.
Diagnostic Tool Osteoporosis Classification No. %
Normal Bone Density: >—1 6.0 54.5
Fracture Risk Osteopenia: —1 to —2.5 3.0 27.3
Based on BMD
N=11 Osteoporosis: <—2.5 1.0 9.1
Severe Osteoporosis: <2.5 + Fragility Fracture 1.0 9.1
Fracture Risk Score Low Risk: 0-9 21.0 60.0
Based on MFRAT Moderate Risk: 10 - 19 11.0 314
N=35 High Risk: 20 - 34 3.0 8.6

"T-score is the measurement of Bone Mineral Densitometry (BMD) by Dual Energy X-Ray Absorptiometry (DEXA) scan (World Health Organization 1994).

Modified Fracture Risk Assessment Tool (MFRAT).

ture compared to lower percentage among women in
United States [30-32]. The high prevalence of low BMD
(45.5%) and moderate-high-risk scores (40%) on MFRAT
show that Omani women are at an increased risk for de-
veloping fractures or Osteoporosis.

The authors attributed poor bone health among pre-
menopausal Omani women to factors such as increased
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parity, duration and frequency of lactation period, Vita-
min D Deficiency, on long term medications, need for
arm support to rise from chair, and lack of exercises.
These factors were found to be important determinants of
BMD (p < 0.05). Hence there is a need to develop a cul-
tural specific risk assessment tool to evaluate risk of frac-
ture among this women population for early identifica-
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Figure 1. Significant fracture risk factors of Osteoporosis among
omani women.

tion, screening and intervention.

6. CONCLUSIONS

The increased parity, longer duration and increased fre-
quency of lactation, premenopausal, presence of VDD
and low levels of physical activity prevalent among
Omani women contributed to early calcium depletion
and bone emptying thus leading to low BMD. Nearly
45.5% of the women had low BMD showing rapid bone
mass loss and risk of fracture which highlights the need
for further elucidation and research, educational pro-
grams for pre-menopausal Omani women. All pre-
menopausal women should have consultation and coun-
seling about lifestyle risk factors, exercise and mainte-

nance of adequate Calcium and Vitamin D intake [20,33].

Early identification of women at risk, early diagnosis and
intervention can be directed at preventing the occurrence
of the first fragility fracture. A culturally sensitive risk
assessment tool is required for early screening, detection
and referral, to motivate the local women for periodic
risk assessment and engage in health seeking behaviors
[34,35]. Fracture risk assessment tools should incorpo-
rate information about pregnancy and duration of lacta-
tion [17].

Virtually all of the risk assessment tools reviewed are
not relevant or suitable for Arab women to identify rapid
bone loss or low bone mass. Culturally sensitive risk
assessment instruments are needed for efficient identifi-
cation of women most likely to have low BMD. Nurses
can further help women by providing education and
support to improve the adherence to Osteoporotic medi-
cation and lifestyle interventions to reduce fractures and
improve quality of life among women. Majority of the
Arab women remain undiagnosed and unaware of the
importance of early recognition and preventive measures
of Osteoporosis. Simple tools are effective in selecting
women for BMD measurement and expensive special-
ized investigations, reducing modifiable risk factors and
considering early treatment among high-risk groups [36].
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The key for prevention of Osteoporosis lies in creating
and using specifically designed tools for early detection
and subsequently managing the underlying cause with an
individualized approach.

7.IMPLICATIONS FOR NURSING
PRACTICE

Nurses and nurse educators should have an opportunity
to take the lead in promoting bone health through screen-
ing and, where appropriate, intervention, referral, and
patient education [31,32]. Nurses must be sensitized to
the need for assessing the risk for fracture or osteoporo-
sis which will help to drastically reduce the care giver
burden and ensure cost-effective measure for provision
of health care. Primary care prevention is recommended
with 5 universal recommendations to promote bone
health [19,32,33] for women. For postmenopausal wo-
men who are not deemed high risk, the recommenda-
tion is reassessment of fracture risk every 5 years [18,
34,35]. While concerns about Osteoporosis continue in
this region and around the country, the debate about ap-
propriate culturally specific risk assessment screening
and management approaches continues. Nurses caring
for high risk Omani women should be aware of the
prevalence of Osteoporosis and use the culturally spe-
cific risk assessment tool and consider BMD testing and
early preventive measures. Because the prevalence of
Osteoporosis and fragility fracture is high and because
diagnostic and therapeutic tools are available, all primary
care nurses should take an active role in early identifica-
tion and screening of Osteoporosis, with the objective of
decreasing the disease burden of Osteoporosis and frac-
ture.
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