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ABSTRACT
Fracture neck of femur (FNOF) is one of the most common leading causes of disability and
death among the postmenopausal women in Gaza Strip. Postmenopausal women are usually
suffering from osteoporosis due to reduction of bone mass. Vitamin D deficiency in
postmenopausal women is a multi-factorial in origin; lack of vitamin D rich diet, reduced
absorption, decreased exposure to sunlight, reduce ability of the body to convert cholesterol to
vitamin D, and decline of estrogen hormone production.
Aim of the study: To determine the relationship between vitamin D status and FNOF among
postmenopausal women in the Gaza Strip.
Study design and methodology: A case-control study was consisted of 90 participants (45
cases and 45 controls), the study was conducted in the main governmental hospitals in Gaza
Strip. Food Frequency Questionnaire (FFQ) was used to assess dietary intake of vitamin D.
Anthropometric measurements were done included weight, height, and body mass index was
calculated. Serum levels of phosphorus, calcium and Vitamin D were measured in both cases
and controls.
Results: the study revealed the following results; the percentage of both vitamin D deficiency
and insufficiency levels were higher among cases with FNOF (66.4%) than among controls
(26.6%) with significance statistical differences (P = 0.001). The mean of servings consumed
per day from total diet vitamin D was less among cases with FNOF (1.46 ± 0.91) than controls
(2.71 ± 0.94). Cases were less likely to be exposed to sunlight (53.3%) than controls (80%) (P
= 0.007), on the other hand cases were also less active (2.2%) than control (53.3 %) (P =
0.00).
Conclusion: Postmenopausal women with FNOF in the Gaza Strip have low serum vitamin D
level and low intake of vitamin D.
Key words: Fracture neck of femur, Vitamin D, Calcium, Phosphorus, Dietary behavior,
Body Mass Index, Life style, sun exposure, postmenopausal, Gaza Strip
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ٍِخص اٌذاسعح
ٝؼزجغ مـغ ػظٌ ػْق اىفشظ ٗادضا ٍِ األؿجبة األمضغ ش٘ٞػب ىإلػبقخ ٗاى٘فبح ث ِٞاىْـبء ثؼض ؿِ األٍبُ ف ٜقطبع غؼح.
ٝؼبّ ٜاىْـبء ػبصح ثؼض ؿِ األٍبُ ٍِ ٕشبشخ اىؼظبً ثـجت اّشفبض مزيخ اىؼظبً  .ثؼض ؿِ االٍبُ ٝغجغ ّقص فٞزبٍ( ِٞص)
ىؼضح ػ٘اٍو ٍْٖب قيخ رْبٗه االغؼَخ اىغْٞخ ثبىفٞزبٍ ٗ ِٞاّشفبض اٍزصبصٔ ٗ قيخ اىزؼغض ألشؼخ اىشَؾ ٗقيخ قضعح اىجـٌ
ػي ٚرذ٘ٝو اىن٘ىـزغٗه إى ٚفٞزبٍ( ِٞص) ٗ اّشفبض اّزبط ٕغٍُ٘ االؿزغٗج.ِٞ
اٌهذف ِٓ اٌذساعح  :رذضٝض اىؼالقخ ث ِٞدبىخ فٞزبٍ( ِٞص) ٗ مـغ ػظٌ ػْق اىفشظ ث ِٞاىْـبء ثؼض ؿِ األٍبُ ف ٜقطبع غؼح.
اٌّىاد و اٌطشق  :رٌ صعاؿخ اىذبالد ٗاىش٘إض ٍِ ٍ 90شبعمخ ٗ اجغٝذ اىضعاؿخ ف ٜاىَـزشفٞبد اىذنٍ٘ٞخ اىغئٞـٞخ فٜ
قطبع غؼح .رٌ اؿزشضاً اؿزجٞبُ رق ٌٞٞاىغظاء اىغْ ٜثفٞزبٍ( ِٞص) ٗ قٞبؽ اىط٘ه ٗ اى٘ػُ ٗ ٍؤشغ مزيخ اىجـٌ .رٌ اىنشف ػِ
اىف٘ؿف٘ع ٗ اىنبىـ ٗ ً٘ٞفٞزبٍ( ِٞص) فٍ ٜصو اىضً ػْض اىذبالد ٗاىع٘اثػ.
إٌرائح ٗ :جض أُ دبىخ فٞزبٍ( ِٞص) ٍغرجطب ثشنو إٝجبثٍ ٜغ دضٗس مـغ ػظٌ ػْق اىفشظ  ٗ .مبُ ّقص فٞزبٍ( ِٞص) ٗ ػضً
مفبٝزٔ ػْض اىذبالد  ٪ 66.4أمجغ ٍِ اىع٘اثػ  ٗ ٪ 26.6مبّذ ٕظٓ االسزالفبد طاد صالىخ إدصبئٞخ ػبىٞخ P = 0.001
ٗ مبُ ٍز٘ؿػ مَٞخ فٞزبٍ( ِٞص) ف ٜاىذصص اىَـزٖينخ ٍٞ٘ٝب ٍِ ٍجَ٘ع االغؼَخ اىغْٞخ ثفٞزبٍ( ِٞص) أقو ػْض اىذبالد
ٍ 0.91 ± 1.46قبعّخ ثبىؼْٞخ اىعبثطخ  . 0.94 ± 2.71مبّذ ّـجخ اىزؼغض ألشؼخ اىشَؾ اقو ػِ اىذبالد ()٪53.3
ٍقبعّخ ٍغ اىع٘اثػ  ٪ 80ثضالىخ ادصبئٞخ  ٗ P = 0.007ى٘دع أُ ٍؼضه اىْشبغ اىجضّ ٜػْض اىذبالد ( )٪ 2.2أقو ٍْٔ
ػْض اىؼْٞخ اىعبثطخ  ٪ 53.3ثضالىخ ادصبئٞخ .P = 0.00
اٌخالصح ٗ :جض اُ ٍـز٘ ٙفٞزبٍ( ِٞص) ٍْشفط ىض ٙاىذبالد اىَصبثخ ثنـغ ػظٌ ػْق اىفشظ ػْض اىْـبء ثؼض ؿِ األٍبُ
ف ٜقطبع غؼح ثبإلظبفخ اى ٚاّشفبض رْبٗه االغؼَخ اىغْٞخ ثفٞزبٍ( ِٞص).
اٌىٍّاخ اٌّفراحُح  :مـغ ػظٌ ػْق اىفشظ  ،فٞزبٍ( ِٞص)  ،اىنبىـ ، ً٘ٞاىف٘ؿف٘ع  ،اىـي٘ك اىغظائٍ ، ٜؤشغ مزيخ اىجـٌ َّ ،ػ
اىذٞبح ،اىزؼغض ألشؼخ اىشَؾ  ،ثؼض ؿِ اىٞأؽ  ،قطبع غؼح
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CHAPTER 1
INTRODUCTION
1.1. Background
A fracture neck of femur is a break in the upper quarter of the femur (thigh) bone. The extent of
the break depends on the forces that are involved. The type of surgery used to treat a fracture
neck of femur is primarily based on the bones and soft tissues affected or on the level of the
fracture. It is often due to osteoporosis (American Academy of Orthopaedic Surgeons [AAOS],
2009).
Worldwide, the total number of fracture neck of femur is expected to surpass 6.26 million by the
year 2050 (Kannus et al., 1996). Fracture neck of femur substantially increases the risk of death
and major morbidity in the elderly (Wolinsky et al., 1997; Bentler et al., 2009). That therefore
over 7,000 patients per year are suffering from hip fracture in Finland (Kannus et al., 2006).
The number of elderly is increasing most rapidly in Asia, Latin America, the Middle East, and
Africa. Because fracture treatment is expensive, and rehabilitation is not always successful,
effective prophylaxis offers the only hope of alleviating the enormous social burden of fracture
neck of femur (Melton et al., 1993).
Little is known about the epidemiology of fracture neck of femur in the Middle Eastern
populations. In particular, there are no published reports from any of the Arab countries.
Nationally, according to knowledge of researcher there is no available information about the
prevalence of fracture neck of femur in the Gaza Strip.
According to the World Health Organization (WHO), osteoporosis is defined as ―A systemic
skeletal disease characterized by low bone density and microarchitectural deterioration of bone
tissue with a consequent increase in bone fragility‖ (WHO, 2003). Osteoporosis and falls trauma
are the most cause of fracture neck of femur. An osteoporotic fracture is typically related to
reduced bone strength and falling (Cummings & Klineberg 1994, Cummings et al., 1995). The
major cause of illness and death are Osteoporotic fractures in older women, particularly
menopausal ones (Norris, 1992).
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Menopause is a natural biological process, not a medical illness. It's the permanent end of
menstruation and fertility, defined as occurring 12 months after the last menstrual period
(National Institute on Aging [NIA], 2012). At around the time of the menopause, fracture neck of
femur incidence is about twice as high in postmenopausal than in premenopausal women (Banks
et al., 2009).

Vitamin D is essential for bone health throughout life. The active metabolite of vitamin D is 1,25
dihydroxyvitamin D (1, 25 (OH) 2D), which regulates calcium absorption from the bowel,
mediates the mineralization of osteoid tissue within bone, and plays an important role in muscle
contraction (Francis, 1996). The association of low vitamin D levels with increased risk of
fracture neck of femur was independent of falls and measures of fragility (Cauley et al., 2008).
The dietary sources of vitamin D are cod liver oil, fish, eggs, fortified foods and supplements and
it can be obtained from the action of sunlight on the skin (Holick, 2007).
The factors affect serum vitamin D levels are aging, skin pigmentation, sunlight exposure, diet,
residence, physical inactivity and obesity, moreover there are some diseases may affect vitamin
D status such as malabsorption disorders, liver dysfunction and kidney disease (Holick, 2004).

1.2. Research Problem
Fracture neck of femur (FNOF) is a common leading cause of disability and death among the
postmenopausal women in the Gaza strip. Osteoporosis is a common cause of FNOF which
linked with poor vitamin D status, physical inactivity and hormonal imbalance. Vitamin D
deficiency in postmenopausal women is a multi-factorial in origin; lack of vitamin D rich diet,
reduced absorption, and decreased exposure to sunlight, and decline in estrogen hormone
synthesis. Usually, studies and researches focus on women during their reproductive years.
Hence the proposed study intends to concentrate on postmenopausal women to mitigate their
suffering, identify their health problems and reduce their burden of diseases.
Unfortunately, nutritional assessment of FNOF risk factors are not adequately investigated in
Palestine and also in the Middle East countries, therefore, this study could answer important
questions related to the nutritional impact of vitamin Status and risk of FNOF.
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1.3. Justification of the Study
A little information is available about adequacy of vitamin D intake and risk of fracture neck of
femur in Gaza Strip. Even in recent studies, low intake of vitamin D, and risk of fracture neck of
femur still a controversy issue. The number neck of femur fracture is increasing rapidly in Gaza
Strip, according to observation of researcher the cases admitted to governmental hospital and
these phenomena need further investigations.
1.4. Goal of the study


To determine the relationship between vitamin D status and fracture neck of femur among
postmenopausal women in the Gaza Strip.

1.5. Objectives of the study


To identify the adequacy of dietary Vitamin D intake among postmenopausal women
with fracture neck of femur.



To assess the relationship between serum Vitamin D and postmenopausal women with
fracture neck of femur.



To determine the association between the lifestyle, dietary behavior and fracture neck of
femur.



To raise suggestions and recommendations that might decrease morbidity resulted from
fracture neck of femur among postmenopausal women.

1.6. Hypotheses


There is a significant relationship between serum Vitamin D levels and postmenopausal
women with fracture neck of femur.



There is a significant relationship between dietary Vitamin D intake and postmenopausal
women with fracture neck of femur.



There is a significant relationship between the lifestyle, dietary behavior and fracture
neck of femur.
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1.7. Context of the Study
1.7.1. Geography and Demography

The Gaza Strip is one of the most densely populated places on earth. It's a self-governing entity
on the eastern coast of the Mediterranean Sea (United Nations Development Program [UNDP],
2012). The total area of Palestine is 6,257 Km², which comprise West Bank and Gaza Strip.
Figure 1.1. shows map of the Gaza Strip which is administratively divided into five
Governorates: North, Gaza, Mid-zone, Khan-Younis and Rafah; there are four towns, eight
refugees‟ camps and fourteen villages (United Nation [UN], 2012). According to Palestinian
Central Bureau of Statistics (PCBS), the total population of the Palestinian territory at mid-2012
was about 4.29 million, 2.65 million in the West Bank and 1.64 million in Gaza Strip (PCBS,
2012); 9.2% of them are aged 50 or over (368 000) and 54% of this population are women (AbdAlhameed et al., 2010).

Figure 1.1: Gaza Strip Map
Source: (UN Office for the Coordination of Humanitarian Affairs [OCHA], 2009).
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1.7.2. Health Services
The four main health service providers in Palestine are Ministry of health, United Nations
Refugee Work Agency (UNRWA), medical services, police services, Non-Governmental
Organizations (NGOs) and Private for profit. Ministry of Health (MOH) bears the heaviest
burden and responsibility. There are (79) hospitals in Palestine; (49) in West Bank and (30) in
Gaza Strip (MOH, 2012).
1.7.2.1. Al-Shifa Hospital
Al-Shifa hospital is the largest medical complex and central hospital in Gaza. It provides
multidisciplinary medical services includes medical, surgical, orthopedic, cardiology, urology,
pediatrics, radiology, occupational health, pediatric oncology, pediatric hematology, adult
oncology, Ear, Nose, Throat (ENT) & audiometric surgery, anesthesia and Intensive Care Unit
(ICU). The total beds of Al-Shifa hospital are 490 beds with 635 physicians and 362 nurses
(MOH, 2012).
1.7.2.2. Nasser Medical Complex
Nasser Medical Complex is the largest medical complex and central hospital of Khan Younis
Governorate at the southern Gaza Strip. It has a several medical wards including orthopedic
departments. The total beds of Nasser Medical Complex are 277 beds with 255 physicians and
187 nurses (MOH, 2012).
1.7.2.3. European Gaza Hospital
The European Gaza hospital (EGH) is considered as one of the advanced medical centers in
Palestine, located in Khan Younis Governorate at the southern Gaza Strip. The hospital provides
facilities for a full range of secondary, primary and planned tertiary patient care services for both
inpatients and outpatients. The services of the 204 beds center are at a high level of professional
standards. EGH includes within its large margins, medical, surgical, orthopedic, cardiology,
urology, cardiac catheterization, pediatrics, radiology, occupational health, pediatric oncology,
pediatric hematology, adult oncology, ENT & audiometric surgery, anesthesia and ICU (adult &
pediatrics) (MOH, 2012).
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1.7.2.4. Al-Aqsa Martyrs’ Hospital
Al-Aqsa martyrs‘ hospital is the only main health institute of the middle zone of Gaza strip. It
has basic facilities for medical and surgical care services for both inpatients and outpatients with
capacity of 101 beds and a medical staff of more than 116 physicians and 88 nurses.
Al-Aqsa martyrs‘ hospital consist of different departments includes emergency department,
medical, surgical, orthopedic, urology, neonatal incubation, pediatrics, radiology, anesthesiology,
Intensive Care Unit (ICU) and Intensive Cardiac Care Unit (MOH, 2012).
1.8. Definition of Terms
Body Mass Index (BMI): Is a simple index of weight-for-height that is commonly used to
classify underweight, overweight and obesity in adults. It is defined as the weight in kilograms
divided by the square of the height in meters (kg/m2). For example, an adult who weighs 70kg
and whose height is1.75 m will have a BMI of 22.9 (WHO, 2013a).
Family History: In medicine, a family history consists of information about disorders from
which the direct blood relatives of the patient have suffered (Rich et al., 2004).
Family planning: It allows people to attain their desired number of children and determine the
spacing of pregnancies. It is achieved through use of contraceptive methods and the treatment of
infertility (WHO, 2013c).
Family Planning Method: which include the hormonal and non-hormonal methods. The
hormonal methods include oral pills, injectables and sub dermal implants and some intrauterine
contraceptive devices whereas non-hormonal contraceptives include condoms, intrauterine
devices like Copper-T and sterilization (Tubal Ligation in women and vasectomy) (Baig et al.,
2012).
Healthy Weight: According to WHO criteria, healthy weight of adults could be defined as body
mass index between 18.5-24.9 kg/m² (WHO, 2013a).
Menarche: The first menstrual period. The average age of menarche in most developed
countries is 12 to 13 year (Janell, 2012).
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Menopause: Defined as permanent cessation of menstruation due to the permanent loss of
follicular activity, and can be established after one year of amenorrhea (Lauritzen, 2005). The
average age of menopause is 51. Most women go through menopause when they are between
45-55 years old, and about 1% of women go through menopause before the age of 40 (Stöppler,
2013).
Fracture Neck of Femur (FNOF): Is also called Intracapsular fractures which occurs proximal
to the point at which the hip joint capsule attaches to the femur (Gillespie, 2001).
Obesity: According to WHO criteria, obesity could be defined as body mass index ≥30 kg/m²
(WHO, 2013a).
Osteoporosis:

A

chronic,

progressive

disease

characterized

by

low

bone

mass,

microarchitectural deterioration of bone tissue and decreased bone strength, bone fragility and a
consequent increase in fracture risk (National Osteoporosis Foundation [NOF], 2013).
Overweight: According to WHO criteria, overweight could be defined as body mass index from
25-29.9 kg/m² (WHO, 2013a).
Physical Activity (PA): Is defined as any bodily movement produced by skeletal muscles that
require energy expenditure. PA includes exercise as well as other activities which involve bodily
movement and are done as part of playing, working, active transportation, house chores and
recreational activities (WHO, 2013b).
Physically Active: Do 20 to 30 minutes or more a day of moderate/vigorous physical activities,
3 to 5 or more days a week (HPRC, 2006).
Physically Inactive and Lazy: Sometimes or never do any physical activities (HPRC, 2006).
Physically less Active with Exercise: Do some light physical activity every week (HPRC,
2006).
Physically less Active with More Exercise: Do moderate/vigorous physical activities every
week, but less than 20 to 30 minutes a day or 3 to 5 days a week (HPRC, 2006).
Post- Menopause: Dating from the final menstrual period, regardless whether the menopause
was induced or spontaneous (Lauritzen, 2005).
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Recommended Dietary Allowance (RDA): The average daily dietary nutrient intake level
sufficient to meet the nutrient requirement of nearly all (97 to 98 percent) healthy individuals in a
particular life stage and gender group (USDA, 2012).
Serum Vitamin D Level: The serum level of 25 (OH) D concentrations are classified into
vitamin D optimal or sufficient, 25(OH) D of 75 nmol/L (30ng/mL), Vitamin D insufficiency,
25(OH) D of 51-74 nmol/L (21-29 ng/mL) and Vitamin D deficiency, 25(OH)D < 50 nmol/L (20
ng/mL) (Holick and Chen, 2008).
Sun Exposure: Sensible sun exposure (usually 5–10 min of exposure of the arms and legs or the
hands, arms, and face, 2 or 3 times per week) (Holick, 2004).
Underweight: According to WHO criteria, underweight could be defined as body mass index
below 18.5 kg/m² (WHO, 2013a).
Vitamin D: Is a group of fat-soluble secosteroids responsible for enhancing intestinal absorption
of calcium, iron, magnesium, phosphate and zinc. In humans, the most important compounds in
this group are vitamin D3 (also known as cholecalciferol) and vitamin D2 (ergocalciferol).
Cholecalciferol and ergocalciferol can be ingested from the diet and from supplements. (Holick,
2006).
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CHAPTER 2
LITERATURE REVIEW
Fracture neck of femur is a serious health problem in elderly people, femoral neck fractures are
an unhappily common adverse event associated with osteoporosis, in particular postmenopausal
women. It is important to know whether vitamin D deficiency predicts higher rates of neck of
femur fractures in postmenopausal women.
2.1. Neck of Femur Fracture
Fracture neck of femur (FNOF) occurs within the capsule of the hip joint between the base of the
head and the intertrochanteric line. These fractures are common among older adults and can be
related to osteoporosis after falls (Ferri, 2012). Majority of femoral neck fractures are caused of
low impact fall from a standing position or from twisting on a planted foot. Patients typically
present with sudden onset of groin pain after a fall and the inability to walk or bear weight.
Often, an externally rotated and shortened limb is shown on the side of the fracture with little to
no external bruising at the fracture site. Femoral neck fractures can also present as an
insufficiency fracture in the presence of severe osteoporosis—a fracture without a fall. Patients
with insufficiency fractures often present with vague pain in the groin, knee, buttock, or thigh
without obvious predisposing trauma (Bateman et al., 2012).

2.2. Types of Fracture Neck of Femur
Most classification systems are based on the displacement
of the fracture and on its location in the femoral neck.
British orthopaedic surgeon Robert Symon Garden
described a classification system for this type of fracture,
referred to as the Garden classification and consisting of
four grades as Shown in Figure 2.1 (Rahij et al., 2008):
 Type I is a stable fracture with impaction in valgus.


Type II is complete but non-displaced.



Type II is partially displaced.



Type IV is completely displaced.

Figure 2.1: Garden classifications
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2.3. Epidemiology Fracture Neck of Femur
Hip fractures is serious concern at the individual and population level. With increasing life
expectancy worldwide, the number of elderly individuals is escalating, and it is approximated
that the incidence of hip fracture will increase from 1.66 million in 1990 to 6.26 million by 2050
(Somashekar et al., 2013).

According to the Swedish National Hip Fracture Register, intracapsular fractures of the femoral
neck constitute 53% of all hip fractures with 33% undisplaced and 67% displaced (Karl-Göran,
et al., 2002).

Figure 2.2 graphically shows the marked variations in hip fracture rates worldwide. There was a
greater than 10-fold variation in hip fracture risk between countries, with high rates in
Scandanavia and low rates in Middle East, Africa and South America.

>300/100,000

200–300/100,000

<200/100,000

Figure2.2: Rates of Hip fracture among women in the world categorized by risk.
Source: (Kanis et al., 2012).
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The probability of osteoporotic fractures in women for hip fracture alone, at the age of 50 years
exceeds 20% in women in these countries. In many regions of the world, the risks in men are
about half those of women because of estrogen hormone decreased production after menopause.
In high-income countries, osteoporotic fractures account for more hospital bed days than those
for myocardial infarction, breast cancer or prostate cancer. The burden of hip fracture alone
accounts for 1.4% of disability adjusted life years in the established market economies (WHO,
2004).
The femoral neck is the most common location for a hip fracture, accounting for 45% to 53% of
hip fractures. Per 100,000 person years, approximately 27.7 femoral neck fractures occur in men
and 63.3 occur in women (Egol et al., 2010). A 50 year old woman has a 2.8% risk of death
related to hip fracture during her remaining lifetime, equivalent to her risk of death from breast
cancer and 4 times greater than that from endometrial cancer (Cummings et al., 1989). In white
women, the lifetime risk of hip fracture is 1 in 6, compared with a 1 in 9 risk of a diagnosis of
breast cancer (Cummings & Melton, 2002).
In the United States (U.S.): One study published in 2001 found, 310,000 individuals were
hospitalized related to hip fractures, which can account for 30% of Americans who were
hospitalized that same year (Huddleston & Whitford, 2001).
In the European Union (EU): The number of new fractures in 2010 was estimated at
approximately 620,000 hip fractures (Svedbom et al., 2013).

Scandinavia has the highest

reported incidence of hip fracture worldwide (Dinesh et al., 2011).
The International Osteoporosis Foundation (IOF) reported the Middle East and Africa register
the highest rates of rickets worldwide. Even low levels of vitamin D are prevalent throughout the
region despite of ample sunshine (El-Hajj Fuleihan et al., 2011).
In Jordan: Currently, it is estimated that there are 1008 hip fractures per year in Jordan, however,
based on the First Jordanian Hip Fracture Survey (2008) it is predicted that this number will
quadruple by 2050 (El-Hajj Fuleihan et al., 2011).
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In Saudi Arabia: With a population of 1,461,401 persons aged 50 years or more, 8768 would
suffer femoral fractures yearly at a cost of $1.14 billion (Bubshait & Sadat-Ali, 2007).
In Palestine: There is no any statistical report shows the incidence or prevalence rates of FNOF.

2.4. Risk factors for Fracture Neck of Femur
Neck of Femur Fracture has Nutritional and Non-nutritional risk factors. Nutritional risk factors
include: vitamin D deficiency, low body mass index, physical inactivity, low calcium intake and
breastfeeding. Non-nutritional risk factors: hormonal imbalance, age, smoking, and there are
many other risk factors for NOFF including previous fractures, maternal history of FNOF,
sunlight exposure, hyperparathyroidism, late menarche, poor visual acuity, impaired
neuromuscular function, and use of benzodiazepines or anticonvulsant drugs (Cumming et
al.,1997).
2.4.1. Vitamin D deficiency
Low vitamin D level is major risk factor for the development of osteoporosis, osteoporotic
fractures and muscle weakness in the elderly (Holick & Chen, 2008). Study was conducted
among 600 ambulatory postmenopausal women living in Japan and it is submitted that higher
serum 25(OH) D concentrations are associated with increased BMD of the femoral neck, and
that a serum 25(OH) D concentration of at least 70 nmol/L is needed to obtain high BMD of the
femoral neck, and that of at least 50 nmol/L is needed to reach normal PTH levels and prevent
low BMD in home-dwelling postmenopausal Japanese women (Nakamura et al., 2008). A
recent case-control study found that low dietary vitamin D intake was associated with increased
risk of hip fracture (Meyer et al., 1995).
2.4.2. Advanced Age
With advancing age, Bone weakens and neuromuscular function declines, increasing the risk of
fractures, these changes together produce a rapid rise in the risk of fractures. The clinical and
public health importance of osteoporosis is due to these fractures (Cummings & Melton, 2002).
Loss of bone mineral density (BMD) is related to hormonal imbalance ageing, environmental
factors, life style and genetic predisposition. The above causes account for 50-80% of individual
variability in bone mass. Loss of bone mass in women occurs predominantly in the
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postmenopausal period due to disturbances in the balance between bone resorption by osteoclasts
and bone formation by osteoblasts, which lead to reduction in BMD (Riggs et al., 1998).
2.4.3. Gender
In postmenopausal women estrogen deficiency is the main reason for the higher prevalence of
osteoporosis compared to men of the same age (Riggs et al., 1998).

All the classical

osteoporotic fractures increase after menopause as a result of the bone loss (Cummings &
Melton., 2002).
2.4.4. Early Menopause
In women early menopause is one of the strongest predictors of osteoporosis and fragility
fracture. Although a steady state prevails thereafter with a continuous slower rate of bone loss
throughout ageing, an early onset of menopause confers a higher risk of developing osteoporosis
(Gallagher, 2007).
2.4.5. Low Body Mass Index
Body mass index or body weight has been found to be inversely related to the risk of
osteoporotic fracture. Obesity and osteoporosis are two important and growing public health
problems worldwide. Thinness is related to both osteoporosis and increased fracture risk
(Salamat et al., 2013).
2.4.6. Physical Inactivity
Being active throughout life maintains the bone health. That active lifestyle and exercise
maximize peak bone mass, reduce age-related bone loss, maintain muscle power, body balance
and walking ability, and avoid fall (Iwamoto et al., 2009). Feskanich, 2002 Study concluded
that, walking at least 4 hours per week was associated with a 41 percent lower risk of hip fracture
compared with walking less than an hour per week, even among women who did no other
exercise (Feskanich et al., 2002).
2.4.7. Smoking
Tobacco smoking is an independent risk factor for hip fracture in men and women, and there
appears to be no gender differences in smoking related risk. While the deleterious effect of
smoking seems to be more long-lasting in female ex-smokers (Høidrup et al., 2000).
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There is evidence that tobacco exposure, actively or passively, is associated with decreased bone
formation and BMD, and increased risk of fractures (Benson & Shulman, 2005). Smoking in
postmenopausal years significantly increases the lifetime risk of hip and vertebral fractures (Law
& Hackshaw, 1997).

Serum cotinine is a marker for active and passive tobacco exposure. It has been revealed that
increased serum cotinine level is a risk factor for decreased bone mineral content in men and
women. Possible mechanisms whereby smoking increases postmenopausal bone loss include:
direct toxic effect on osteoblasts resulting in reduced bone formation, reduced calcium
absorption and increased oxidative stress (Ward & Klesges, 2001).

2.4.8. Breastfeeding
In long-term breastfeeding has no deleterious effect on bone fragility and fractures, and that
breastfeeding may contribute to a reduced risk for hip fracture after menopause (Bjornerem el
al., 2011).
2.4.9. Premature Graying of Hair
It has been proposed as potential marker for the identification of persons at risk for osteoporosis.
Results from previous studies examining the utility of prematurely gray hair (defined as almost
all hair gray by age 40) Study reported in both women and men, a positive association between
prematurely gray hair and low BMD (Rosen et al., 1994).
2.4.10. Hormonal imbalance
2.4.10.1. Estrogen deficiency
On the skeleton and a number of tissues and organs in the body, estrogens exert strong effects
which becomes noticeable after the menopausal hormonal transition. During the fertile phase of
life, the ovaries synthesize estrogens from androgens in a cyclic pattern under the control of a
feedback system involving follicle-stimulating hormone (FSH) and luteinizing hormone (LH)
from the pituitary gland. Estrogens occur in three natural forms: estradiol, estrone and estriol.
Estradiol is the predominant and most potent estrogen during the fertile period. During the
approximately 4–5 year-long peri-menopausal period, decrease in hormone production in the
ovaries occurs gradually and the menstrual cycles become irregular and longer. Estrogen levels
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then wane rapidly but the decline evens out about one year after menopause (Speroff & Fritz,
2005). Low estradiol levels, is associated with development of osteoporosis (Ettinger et al.,
1998).
2.4.10.2. Parathyroid Hormone Excess
Parathyroid hormone (PTH) is secreted by the parathyroid gland when serum calcium levels are
decreased. PTH increases calcium levels by stimulating the osteoclasts to mobilize calcium from
the skeleton, and the kidneys to increase calcium resorption and vitamin D activation (Holick,
2007). Continuous increase in PTH, which is the normal physiological response to low calcium
levels, consequently decreases bone mass. For unknown reasons and quite paradoxically, an
intermittent supply of PTH instead has anabolic effects on the skeleton, promoting the deposition
of bone (Seeman & Delmas, 2006).
2.5. Complications
Complications of FNOF include injury, surgical, and general problems (Wheeless, 2012).
2.5.1. Complications of the Injury


Nonunion, failure of the fracture to heal, is common (20%) in fractures of the neck of the
femur.



Malunion, healing of the fracture in a distorted position.



Avascular necrosis of the femoral head occurs frequently (20%) in fractures of the neck
of femur, because the blood supply is interrupted.

2.5.2. Surgical Complications


Deep or superficial wound infection.



Implant failure may occur; the metal screws and plate can break, back out, or cut out
superiorly and enter the joint.



Mal-positioning: The fracture can be fixed and subsequently heal in an incorrect position;
especially rotation.
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2.5.3. General medical complications


Deep venous thrombosis (DVT) is when the blood in the leg veins clots and causes pain
and swelling. This is very common after NOF as the circulation is stagnant and the blood
is hypercoagulable as a response to injury. DVT can occur without causing symptoms.



A pulmonary embolism (PE) occurs when clotted blood from a DVT comes loose from
the leg veins and passes up to the lungs. Circulation to parts of the lungs are cut off which
can be very dangerous. Fatal PE may have an incidence of 2% after hip fracture and may
contribute to illness and mortality in other cases.



Mental confusion and dementia.



Urinary tract infection (UTI).



Pressure Sores.

2.6. Osteoporosis
2.6.1. Definition of Osteoporosis
International Osteoporosis Foundation (IOF) defined osteoporosis as a disease in which the
density and quality of bone are reduced, leading to weakness of the skeleton and increased risk
of fracture, particularly of the spine, wrist and hip. Osteoporosis and associated fractures are an
important cause of mortality and morbidity (Compston, 2013). The modern definition stipulates
that osteoporosis is a chronic systemic skeletal disease characterized by low bone mass and
micro-architectural deterioration of the bone tissue, leading to enhanced bone fragility and as a
consequence increased fracture (WHO, 2003).
2.6.2. Epidemiology of Osteoporosis
Worldwide, osteoporosis causes more than 8.9 million fractures annually, resulting in an
osteoporotic fracture every 3 seconds (WHO, 2004). According to International Osteoporosis
Foundation (IOF) Osteoporosis is estimated to affect 200 million women worldwide approximately one-tenth of women aged 60, one-fifth of women aged 70, two-fifths of women
aged 80 and two-thirds of women aged 90 (IOF, 2013).
For the year 2000, there were an estimated 9 million new osteoporotic fractures, of which 1.6
million were at the hip, 1.7 million were at the forearm and 1.4 million were clinical vertebral
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fractures. Europe and the Americas accounted for 51% of all these fractures, while most of the
remainder occurred in the Western Pacific region and Southeast Asia. In Europe, the disability
due to osteoporosis is greater than that caused by cancers (with the exception of lung cancer) and
is comparable or greater than that lost to a variety of chronic no communicable diseases, such as
rheumatoid arthritis, asthma and high blood pressure related heart disease (WHO, 2004).
Nearly 70% of all hip fractures occur in women (Jordan & Cooper, 2002). In women over 45
years of age, osteoporosis accounts for more days spent in hospital than many other diseases,
including diabetes, myocardial infarction and breast cancer (Kanis et al., 1997 & IOF, 2013).
In USA: In 2002, it is estimated that more than 10 million people already have osteoporosis.
Approximately eighty percent of these people are women. This figure will rise to almost 12
million individuals by 2010 and to approximately 14 million by 2020 if additional efforts are not
made to stem this disease, which may be largely prevented with lifestyle considerations and
treatment when appropriate (IOF,2013).
In China: Total prevalence rate of osteoporosis in the middle- aged and elderly in China was
16.1 % in 2002. The prevalence rate among males was 11. 5% and among females was 19.9%
(Li et al., 2002).
In Singapore: It is estimated that 800 to 900 hip fractures occur in Singapore every year due to
osteoporosis (IOF, 2013).
In Japan: The number of total prevalent cases of osteoporosis is estimated to increase from
9.716 million to 12.271.100 from 2001 to 2010 (IOF, 2013).
In Saudi Arabia: A study of 483 postmenopausal Saudi women aged 52 to 62 years, the
prevalence of osteopenia and osteoporosis to be 34% and 24%, respectively (El-Dessouki,1999).
Greer et al estimated the prevalence of osteoporosis for Saudi Arabian women aged 50-70 years
to be approximately 23% (Greer, et al. 2008). The number of osteoporotic hip fractures was
estimated to be 8768 cases in 2004 (Bubshait & Sadat-Ali, 2007).
In Palestine: according to the knowledge of researcher, no information about the prevalence of
osteoporosis in Palestine is available.
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2.6.3. Classifications of Osteoporosis
Osteoporosis is classified into two forms according to the WHO (WHO, 2004):
Primary osteoporosis which is idiopathic and includes both the early phase of rapid estrogendependent postmenopausal bone loss in women, and the slower ageing-related bone loss seen in
both men and women (WHO, 2004).
Secondary osteoporosis in which a specific underlying cause is present, e.g. diseases such as
coeliac disease, renal failure, anorexia nervosa, cancers, chronic obstructive pulmonary disease,
hyperparathyroidism and Cushing‘s syndrome, or medication such as systemic glucocorticoid
(cortisone) treatment (WHO, 2004).
2.7. Menopause
The menopause occurs as a natural part of a woman‘s ageing process and marks the end of the
fertile phase of life. The word is derived from the Greek men (month) and pausis (cessation).
Menopause is defined by the WHO as the permanent cessation of menstruation due to the
permanent loss of follicular activity (WHO, 1981).
Menopause can be established after one year of amenorrhea. A catalogue of symptoms is
associated with the menopause, all attributed to the estrogen deficiency which has a universal
impact on the female body. Best known are probably the vegetative or vasomotor symptoms
such as hot flushes and night sweats. Also atrophic conditions of the urogenital tract are
associated with the onset of menopause, and arguably cardiovascular disease and psychological
effects (Speroff & Fritz, 2005).
Estrogen is also one of the most potent actors in bone remodeling, its impact on the skeleton
probably being even stronger than that on glandular tissues (Prestwood et al., 2003).

Bone loss can as one of the most devastating consequences of estrogen deficiency. In addition to
lower peak bone mass, estrogen deficiency is the main reason for the higher prevalence of
osteoporosis in postmenopausal women compared to men of the same age. Loss of bone mass is
a regular occurrence with estrogen deficiency, regardless of etiology. Estrogen-dependent bone
loss follows a predictable pattern.
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Initially, it is quite rapid, preferentially affecting trabecular bone, which may decrease by 5-8%
annually, whereas compact or cortical bone decreases by 1-3% annually (Ettinger, 1988). Almost
half of these declines happen in the immediate postmenopausal period (Riggs et al., 1998). All
the classical osteoporotic fractures increase after menopause as a result of the bone loss
(Cummings & Melton, 2002). Also increased mortality risk has been associated with women
with early menopause. In a review from 2009 by Shuster et al., the overall morbidity and
mortality from cardiovascular, neurological and psychiatric diseases was higher in women with
early or premature menopause (Shuster et al., 2009).
2.7.1. Stages of Menopause
2.7.1.1. Perimenopause
Perimenopause is the time leading up to menopause when start to notice menopause-related
changes plus the year after menopause. Peri-menopause is what some people call "being in
menopause" or "going through menopause." But menopause itself is the day when women
haven‘t had a period for 12 months in a row. During peri-menopause, ovaries start to shut down,
making less of certain hormones (estrogen and progesterone), and begin to lose the ability to
become pregnant (Mayo, 2006).
2.7.1.2. Menopause
Menopause is defined as a cessation of the menses for 12 months (National Institute on Aging
[NIA], 2012). Menopause results from a loss of oocytes and a dropping ovarian response to the
trophic peptide hormones of the pituitary gland. Thus, no matter how much FSH and LH are
secreted by the pituitary gland, the ovary continues to deteriorate. The end stages of ovarian
failure are documented by a male range of estrogen values, no ovulation, and thus no
progesterone, and markedly elevated FSH and LH. The ovarian deterioration occurs over 1 year
to 18 months (Samadi et al., 1996).
2.7.1.3. Post menopause
Dating from the final menstrual period, regardless whether the menopause was induced or
spontaneous (Lauritzen, 2005). In early postmenopause, a woman's estrogen stabilizes at low
level (Greendale et al., 2009).
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2.7.2. Types of Menopause:
2.7.2.1. Premature Menopause:
The term premature ovarian failure describes a stop in the normal functioning of the ovaries in a
woman younger than age 40. Some people also use the term primary ovarian insufficiency to
describe this condition. In menopause, a woman will likely never have another menstrual period
again; women with premature ovarian failure are much more likely to get periods (Margaret,
2007).
2.7.2.2. Surgical Menopause
Surgical menopause is the removal of both ovaries in women who have not yet had natural
menopause. It almost always occurs with hysterectomy (removal of the uterus). Surgical
menopause occurs very suddenly; one day a woman is having menstrual cycles, & the next day,
after surgery, she is postmenopausal. Women with natural menopause have a gradual transition
hat can take many years. Women with surgical menopause often experience more intensity in
their symptoms than women with natural menopause. Surgical menopause occurs very suddenly;
one day a woman is having menstrual cycles, and the next day, after surgery, she is
postmenopausal. Women with natural menopause have a gradual transition that can take many
years. Women with surgical menopause are younger than women with natural menopause
(Bernhard, 2007).

2.7.2.3. Natural Menopause
Natural menopause was defined as amenorrhea for 12 consecutive months not due to surgery or
other obvious cause, such as extreme weight loss, but it occurs when the ovaries naturally
decrease their production of the sex hormones estrogen and progesterone (Gold et al., 2001).
2.8. Vitamin D
Vitamin D (calciferol) is a fat soluble nutrient. It is converted to a hormone within the body
based on action of the sunlight (Richer & Pizzimenti , 2012). There are many forms of vitamin
D. including vitamin D1, D2, D3, D4 and D5 and the important two forms of vitamin D are
vitamin D2 (ergocalciferol), and vitamin D3 (cholecalciferol), and their metabolites. Vitamin D2
and vitamin D3, both forms have an equal efficiency for humans and are used for food
fortification and for supplements (Holick, 2005).
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Vitamin D3 (Cholecalciferol), which is formed through the action of Ultra Violet (UV) light on
7-dehydrocholesterol (provitamin) in the skin and (vitamin D2) Ergocalciferol ergosterol
(provitamin) in plants. That is manufactured by the action of sunlight therefore Vitamin D,
known as the ―sunshine vitamin (Holick, 2003).
2.8.1. Vitamin D Status
Vitamin D status is often defined by serum level of 25(OH) D concentrations and there are
various terms used to describe vitamin D status such as sufficiency, insufficiency and deficiency
(Hart et al., 2006). Serum 25(OH) D is the major circulating metabolite of vitamin D and
Reflects vitamin D inputs from cutaneous synthesis and dietary intake. The serum 25(OH) D
level is the standard clinical measure of vitamin D status (Holick, 2004; Norman, 2008).
The serum level of 25 (OH) D concentrations are as follows (Holick & Chen, 2008):


Vitamin D optimal or sufficient, 25(OH) D of 75 nmol/L (30ng/mL).



Vitamin D insufficiency, 25(OH) D of 51-74 nmol/L (21-29 ng/mL).



Vitamin D deficiency, 25(OH) D < 50 nmol/L (20 ng/mL).

2.8.2. Sources of Vitamin D
Sunlight and diet are the two main sources of vitamin D. Natural food sources of vitamin D are
usually few and mainly vitamin D3 (cholecalciferol) from animal sources (fish, organ meats and
eggs). Vitamin D2 (ergocalciferol) comes foremost from fungal sources like mushrooms or from
yeast, based on type and exposure to UV irradiation (Holick, 2007). Sunlight exposure which is
able to supply the body with 80-100% of the vitamin D requirement (Hanley et al., 2010).
Vitamin D is fortified through Milk and other dairy products are a good carriage for it, because
they have calcium and phosphorus, which need vitamin D for absorption (Holick, 2003).
2.8.3. Vitamin D Metabolism
The skin synthesizes steroid, 7-dehydrocholesterol, which is capable of absorbing specific
wavelengths of light. When the skin is exposed to certain wavelengths of ultraviolet B (UVB)
rays from the sun, the stored 7-dehydrocholesterol is converted to previtamin D3 or precalciferol
(Reese, 2006). Previtamin D3 enters the circulation and is bound to the group-specific protein,
known as vitamin D- binding protein (DBP), for transport in the blood to the liver (Holick 2005).
The liver converts the vitamin to 25-hydroxyvitamin D [25(OH) D], also called calcidiol by
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enzyme action and then the kidney alters 25(OH) D to 1, 25-dihydroxyvitamin D [1, 25(OH) 2
D] (calcitriol) which is the biologically active form of vitamin D (DeLuca, 2004). This
production of 1, 25 (OH) 2 D is controlled via parathyroid hormone (PTH) (Figure 2.3). Vitamin
D plays a major role for calcium and phosphorus absorption, bone growth, muscle function
(DeLuca, 2004).

Figure 2.3: Vitamin D Metabolism (Deeb et al., 2007)

2.8.4. Functions of Vitamin D
The main role of vitamin D is to enhance adequate intestinal absorption of calcium and
phosphorus and regulate bone mineralization (Rosalind, 2005). It also plays an important role in
skeletal development and maintenance, as well as inhibiting the development of autoimmune
diseases, cancer, heart disease, and cognitive dysfunction (Holick, 2006).
22

2.8.5. Recommended Daily Intake of Vitamin D
International Units (IU) was primarily measured of Vitamin D, which is the older quantitative
unit of biological activity for vitamin D before the pure compound was isolated; an IU is equal to
0.025 μg of cholecalciferol (Mann & Truswell, 2012). According to the National Institutes of
Health (NIH), the Office of Dietary Supplements and National Osteoporosis Foundation (NOF)
were recommending adults under the age 50 to take 400 – 800 IU of vitamin D daily and 600 IU
(15 mcg) for pregnant and lactating women. Adults age 50 and older should have 800 –1,000 IU
of vitamin D daily. Vitamin D RDAs for people aged 51–70 years is 600 IU (15 mcg) and 800
IU (20 mcg) for >70 years old in both females and males (NIH, 2010).

2.8.6. Factors that Affect Vitamin D Status
2.8.6.1. Vitamin D Deficiency
Vitamin D deficiency is a highly prevalent condition in the developed world and in the populous
regions of Asia, India, and the Middle East (Mithal et al., 2009). According to current estimates,
one billion people worldwide have Vitamin D deficiency or insufficiency 25(OH) D levels
(Hollick, 2007). Vitamin D deficiency has been historically defined and recently recommended
by the Institute of Medicine (IOM) as a 25(OH)D of less than 20 ng/ml. Vitamin D insufficiency
has been defined as a 25(OH)D of 21–29 ng/ml (IOM [Institute of Medicine], 2011; Holick,
2007; Heaney, 2004).
2.8.6.2. Aging
Aging decreases the amount of 7-dehydrocholesterol created in the skin by as much as 75% by
the age of 70 y (Holick, 2004). Many elderly people remain homebound and do not receive as
much sunlight exposure as those who are younger (Lips, 2001).

2.8.6.3. Low Dietary Vitamin D Intake
The elderly are at risk for vitamin D deficiency because of poor dietary vitamin D intake and
decreased exposure to sunlight. A study showed that more than 30% of free-living elderly were
vitamin D deficient at the end of August in Boston (Holick, 2002). Vitamin D deficiency leads to
poor calcium absorption, high serum PTH concentrations and accelerated bone loss (Collins,
1998).
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2.8.6.4. Dark Skin
Skin type hereditary affects vitamin D production in the skin (Webb & Engelsen, 2006). Skin
pigmentation can greatly affect absorption of UVB rays. The darker the melanin in the skin, the
less UV radiation is penetrated. Dark skin pigmentation can decrease the amount of UV radiation
that reaches skin cells by up to 99% (Reese, 2006). Melanin is an extremely effective UVB
sunscreen. Thus, African Americans who are heavily pigmented require at least 5 to 10 times
longer exposure than whites to produce adequate cholecalciferol in their skin (Clemens et al.,
1982).
2.8.6.5. Sunlight Un-Exposure
The amount of sunlight a person receives also makes an impact on the amount of vitamin D
synthesized and that is available for cellular processes. Those whose skin is not often exposed to
sunlight are likely deficient if they do not compensate by supplementing with vitamin D (Reese,
2006). Various durations of exposure to sunlight have been recommended because of the
differences in the degree of sunlight in various countries and the individual and racial variances
in production of vitamin D. It has been suggested that light skinned adults can obtain 5 μg of
vitamin D by exposing their hands, arms, and face to sunlight for 15 minutes twice a week (Lutz,
2001), whereas the elderly should have 30 minutes of daily sunlight on the face and legs at a
latitude of 37°N. However, 1-2 h may be necessary in the north of Britain (Eastwood, 2009).
Dark skinned adults require 5-10 times the exposure that a white person requires to synthesize
the same amount of vitamin D (Holick, 2011).
2.8.6.6. Living Area
The location in which a person lives can influence the amount of UVB rays absorbed. During the
winter months, those that live above the 37th degree latitude are at greater risk for developing
vitamin D deficiency. This is because the angle of the sun is such that it prevents UVB rays from
being absorbed by the skin (Holick, 2005).
2.8.6.7. Obesity
Wortsman et al., (2000) demonstrated that obesity associated vitamin D deficiency is likely to
be due to the decreased bioavailability of vitamin D from cutaneous and dietary sources as a
result of its deposition in fat tissues. Lin et al. (2011) found that vitamin D storage in adipose
tissue was released during weight loss in twenty severely obese female patients who had
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Roux-en-y gastric bypass (RYGB). They concluded that serum 25(OH) D concentrations were
increased over the period of rapid weight loss.
2.8.6.8. Malabsorption Disorders
In regard to metabolic abnormalities due to the fact that vitamin D is fat soluble and is best
absorbed with dietary fat, if an individual has a condition in which fat absorption is
compromised, such as cystic fibrosis, Crohn‘s disease, or sprue, then less of the vitamin will be
absorbed despite the amount of vitamin D and/or dietary fat ingested (Holick, 2005). Patients
with one of the fat malabsorption syndromes and bariatric patients are often unable to absorb the
fat-soluble vitamin D, and patients with nephrotic syndrome lose 25(OH) D bound to the vitamin
D-binding protein in the urine (Holick, 2007).
2.8.6.9. Liver Dysfunction and Kidney Diseases
Both of liver dysfunction and kidney disease make it harder to use vitamin D in the body the
location in which a person lives can influence the amount of UVB rays. Patients with nephrotic
syndrome are at risk for vitamin D deficiency because of increasing urinary loss of 25
hydroxyvitamin D bound to vitamin D–binding protein in urine (holick, 2007).
2.8.6.10. High Fiber Diet
High fiber diet containing phosphates and phytates which can deplete vitamin D stores and raise
calcium requirement (Khadilkar, 2010).
2.8.6.11. Heredity
Genetic factors like having increased 25(OH) D-24-hydroxylase which reduce 25(OH)D to
inactive metabolites (Awumey et al., 1998).
2.8.6.12. Drugs Interactions
Many drugs are at increased risk for vitamin D deficiency, including Anticonvulsant
medications, AIDS treatment and glucocorticoids are. Because these drugs enhance the
catabolism of 25(OH) D and 1, 25(OH) 2D (Zhou et al., 2006).
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2.8.7. Vitamin D & Calcium
Vitamin D is a key factor in calcium absorption (Fleet et al., 2010). Most of the human body‘s
calcium is stored in bone. Bone provides mechanical strength to the skeleton and serves as a
reservoir for maintaining normal plasma calcium. Low calcium and vitamin D are established
risk factors for osteoporosis (Francis, 2006). Without vitamin D, the small intestine absorbs no
more than 10-15% of dietary calcium. In a person with vitamin D sufficiency, the small intestine
absorbs 30% of dietary calcium; during growth, lactation, and pregnancy, the efficiency
increases to 80% (Holick, 2004).
When 25(OH)D levels are low, calcium absorption is insufficient to satisfy the calcium
requirements. The body responds by increasing the production and release of PTH into the
circulation. The increase in PTH restores calcium homeostasis by enhancing the production of
1,25(OH)2D, increasing tubular re-absorption of calcium in the kidney, and increasing calcium
mobilization from the bone (Holick, 2006).
2.8.8. Vitamin D deficiency and other diseases
2.8.8.1. Diabetes Mellitus
Human studies have shown an inverse association between dairy intake and the risk of T2DM.
The inverse association between vitamin D and dairy intake and the risk of T2DM may be due to
the fact that dairy products are high in more readily absorbable calcium and are often fortified
with vitamin D. Vitamin D deficiency increases insulin resistance and decreases insulin secretion
in humans and animal models. Conversely, vitamin D supplementation restores insulin secretion
and decreases insulin resistance and plasma glucose in humans and animal models (Moreira et
al., 2010). Also, Dalgård et al., (2011) revealed that, the high serum 25(OH) D concentrations
provide protection against type 2 diabetes.

2.8.8.2. Metabolic Syndrome
Sharma et al., 2012 reported that in a sub-population-based study of Indian men and women that
low 25(OH) D levels were linked to prevalent Metabolic Syndrome (Sharma et al., 2012).
Reduced 25(OH) vitamin D levels are associated with an increased risk of obesity and metabolic
syndrome (Karatasa et al., 2013).
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2.8.8.3. Autoimmune Diseases
It has been found that high serum 25(OH) D concentrations are associated with a lower risk of
multiple sclerosis and has a protective effect on risk of developing the disease (Munger et al.,
2006). Also new studies established a link between low serum 25(OH) D concentrations and
human immunodeficiency virus with the risk of severe disease, acquired immune deficiency
syndrome, and high mortality (Dao et al., 2011 & Giusti et al., 2011).
2.8.8.4. Cancers
There is strong evidence indicating a relationship linking vitamin D Deficiency to risk of some
cancers. It has been found that vitamin D intake has a protective effect on risk of developing
colorectal cancer (Bischoff-Ferrari et al., 2005) and another study indicated that low 25(OH)D
may increase risk of breast cancer in a UK Caucasian population (Lowe et al., 2005).
2.8.8.5. Cardiovascular Diseases
A scientific link between low serum 25(OH) D concentrations and incidence of hypertension has
been established following several recent studies confirming the relationship (Forman et al.,
2007 & Burgaz et al., 2007). Intervention trials indicate that vitamin D may protect against risk
of heart diseases, as it has been found that low 25(OH)D is associated with incident
cardiovascular disease (Giovannucci et al., 2008 & Wang et al., 2008).
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CHAPTER 3
SUBJECTS AND METHODS
3.1. Study Design
A case-control study was conducted in the main governmental hospitals. The type of this study
design is used widely, often in epidemiology. It is a type of observational study in which two
existing groups differing in outcome are identified and compared on the basis of some supposed
causal attribute. Case-control studies are often used to identify factors that may contribute to a
medical condition by comparing subjects who have that condition/disease 'the cases' with
individuals who do not have the condition/disease but are otherwise similar 'the controls' (Mann,
2003).
3.2. Setting of the Study
The study was conducted at Al-Shia hospital, Al-Aqsa Martyr‘s hospital, Nasser Medical
Complex, and European Gaza hospital.
3.3. Study Population
The target population is all postmenopausal women who are suffering from fracture neck of
femur (FNOF) in the Gaza Strip. They were recruited according to the inclusion criteria of the
study after getting their consent.
3.4. Sampling and Sample Size
A Purposeful, non-random sample included 90 participants divided into two groups according to
the eligibility criteria; group A (n = 45 cases) with FNOF, and group B (n = 45 controls) hospital
visitors without any suspicion of bone disease (apparently healthy).
3.5. Study Timeframe
The study was started at the beginning of March 2013 after seeking ethical approval, pilot study
conduction and setting up of the administrative procedures. Data collection was started at the
beginning of June 2013 and continued to end of September 2014.
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3.6. Response Rate
The entire selected subjects had positively responded, thus, the response rate was 100%.
3.7. Selection Criteria
Subjects who were eligible to participate in the study were those who met the following criteria.
3.7. 1. Inclusion Criteria
I. Cases
1. Postmenopausal women who were suffering from fracture neck of femur diagnosed by a
specialist and confirmed by X-ray.
II. Controls
2. Apparently healthy postmenopausal women.
3.7. 2. Exclusion Criteria


History of malabsorption syndrome.



Presence of liver and/or kidney diseases.



Hyperthyroidism or hyperparathyroidism.



Sarcoidosis.



Those who were taking Vitamin D supplement, anticonvulsants, or any hormone replacement
therapy.

3.8. Data Collection Tools
3.8.1. Anthropometric Measurements
Height was measured by using standing measuring scale; weight was measured by using
weighing scale. Body Mass index (BMI) was calculated using Statistical Package for the Social
Sciences (SPSS) program version 21 (International Business Machines [IBM], 2013).
3.8.2. Biochemical Measurements


About 3 ml of blood was collected from participants to carry out blood tests.



Blood sample withdrawn and put in chemistry tube (Evacuated tube).



After the researcher obtained blood samples and sent to Bassim medical laboratory in AlNussirate camp. The laboratory technician separated the serum.
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By spectrophotometer machine with a kit from (DiaSys Diagnostic Systems GmbH Germany) serum phosphorus and calcium were detected by colorimetric methods in the
serum of cases and controls.



By spectrophotometer machine with Enzyme Linked Immunoassay (ELISA) with a kit
from Germany (DRG * lot NO EIA-3153) is used for the quantitative measurement of the
25-OH Vitamin D in the serum of cases and controls.

3.8.2.1. Phosphorus Determination
Components and Concentrations of the Reagents
R1:

Glycine buffer

50mmol/L

Sulphuric acid
Detergent
R2:

Glycine buffer

50mmol/L

Ammonium molybdate

1.75mmol/L

Standard (Phosphorus)

5mg/Dl (1.61mmol/L)

3.8.2.1.1. Principle of the Method
Photometric UV test with endpoint determination
Ammonium molybdate + sulphuric acid phosphate

inorg. phosphorus molybdate

Complex. (Maximum complex absorption is at 340 nm).
3.8.2.1.2. Method Procedure
Table 3.1: Summary of method procedure of phosphorus determination.
Sample start
Blank
1000 μL
10 μL

Sample/ standard
1000 μL

Monoreagent
Dist. Water
Sample or standard
10 μL
Mix and incubate for 5 min. Read absorbance against reagent blank within 60 min.
Δ A=(A2-A1) Sample/ standard
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3.8.2.1.3. Calculation
Phosphorus [mg/dL] =

Δ A Sample
Δ A Std. / Cal

X Conc. Std. / Cal. [mg/dL]

Reference Range
Serum/plasma

Phosphorus

Adults

2.5-4.5mg /dL (0.84-1.45mmol/L)

3.8.2.2. Calcium Determination
Components and Concentrations of the Reagents
R1
R2

Ethanoiamine

PH 10.7

Detergents
2-Cresolphthalein complexone
8-Hydroxyquinoline
Hydrochloric acid PH 1.1
Standard:

750mmol/L
0.13 mmol/L
35 mmol/L
100 mmol/L
10mg/dL (2.5 mmol/L)

3.8.2.2.1. Principle of the Method
Photometric test using cresolphthalein complexone (CPC).
Cresolphthalein complexone reacts with Calcium ions in alkaline medium forming a red-violet
color. Interference by magnesium is eliminated by addition of 8-Hydroxy quinoli.
3.8.2.2.2. Method Procedure
Table 3.2.: Summary of method procedure of Calcium determination.
Sample start
Sample or standard
Dist. water
Monoreagent

Blank
20 μL
1000 μL

Sample/ standard
20 μL
1000 μL

Mix and read absorbance after 5-30 min. against reagent blank.
Δ A= (A2-A1) Sample/ standard
3.8.2.2.3. Calculation
Calcium [mg/dL] =

Δ A Sample
Δ A Std. / Cal

X Conc. Std. / Cal. [mg/dL]
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Normal range of Calcium in serum
Women & Men 8.6 – 10.3 mg/dL (2.15 – 2.57 mmol/L)
3.8.2.3. Vitamin D Determination
3.8.2.3.1. Principle of the method
The test is a competitive protein binding assay for the measurement of 25(OH)D. It is based on
the competition of 25(OH)D present in the sample with 25(OH)D tracer, for the binding pocket
of vitamin D binding protein (VDBP). Since all circulating 25(OH)D is bound to VDBP in vivo,
samples have to be precipitated with precipitation reagent to extract the analyte. In the first
incubation step, sample, calibrator, control, the VDBP and the VDBP-Antibody are added to the
solid phase. 25(OH)D present in the sample then competes with the tracer, coated on the well for
the specific binding site of the binding protein and the VDBP Antibody is bound to the vitamin
binding protein. Hence, with increasing concentrations of 25(OH)D in the sample, the amount of
binding protein, immobilized to the well via the tracer, is reduced. After a washing step to
remove unbound components, the quantitation of VDBP is achieved by incubation with a host
specific peroxidase labeled antibody using tetramethylbenzidine (TMB) as enzyme substrate. An
acidic stopping solution is then added to stop the reaction. The color converts to yellow. The
intensity of the yellow color is indirectly proportional to the concentration of 25(OH)D in the
sample.
3.8.2.3.2. Reagents











ELISA wash concentrate 10x
Assay buffer, ready to use
VDBP, lyophilized
Precipitation Reagent, ready to use
Anti-VDBP antibody, ready to use
Standards and nonspecific binding control, assay buffer only (NSB), ready to use (0, 6.4,
16, 40, 100, 250 nmol/l)
Controls, ready to use
Peroxidase labeled conjugate, ready to use
TMB substrate
ELISA stop solution, ready to use
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3.8.2.3.3. Extraction procedure
Sample, Calibrators, NSB and Controls preparation:


Add 50 μl sample, calibrator control and NSB into plastic or glass tubes.



Add 400 μl of precipitation reagent, to sample, calibrator control and NSB. Mix
thoroughly on a Vortex mixer. Incubate for 30 min at -20 °C.



Centrifuge for 10 min at 3000 x g at 4 °C. The supernatant contains the extracted
25(OH)D and must be assayed immediately.

3.8.2.3.4. Test Procedure
1. Mark the positions of standards/sample/ control on a protocol sheet.
2. Put the micro titer plate and the precipitated standards/sample/ control on a cool
block or ice.
3. Add 20 μl of standards/sample/ control into respective well.
4. Add 100 μl VDBP into each well, except the NSB.
5. Add 100 μl assay buffer to the NSB wells.
6. Add 100 μl anti-VDBP antibody into each well.
7. Cover the plate tightly and incubate for 3 hours at 8 - 10 °C in the dark.
8. Aspirate and wash the wells 5x with 250 μL of diluted wash buffer, remove
remaining wash buffer by hitting the plate against paper towel after the last wash.
9. Add 200 μl conjugate into each well.
10. Cover the plate tightly and incubate for 1 hour at 8 - 10 °C in the dark.
11. Aspirate and wash the wells 5x with 250 μL of diluted wash buffer, remove
remaining wash buffer by hitting the plate against paper towel after the last wash.
12. Add 200 μl of substrate into each well.
13. Incubate for 20 - 30 minutes at room temperature (18-26°C) in the dark.
14. Add 50 μl of stop solution into each well, shake well.
15. Determine the absorption with an ELISA reader at 450 nm against 620 nm (or 690
nm) as a reference. If no reference wave length is available, read only at 450 nm.
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3.8.2.3.5. Results
A dose response curve of the absorbance unit vs. concentration is generated using the results
obtained from the calibrators. Concentrations of 25(OH)D, present in the specimen samples, are
determined directly from this curve (Figure 3.1).

Figure 3.1: 25(OH) D typical calibration curve (Diagnostic Automation, 2014)

Conversion rate for vitamin D (Heaney, 2008)
1 ng /mL=2.5 nmol/L
1 nmoL=0.4 ng/ml
3.8.3. Structured Interview Questionnaire
A face to face interview questionnaire was used to collect the following data from each
participant:
1. Personal information; including age, socioeconomic status, employment, education level,
marital status as well as income.
2. Residency characteristics: type of building construction, dwelling, ownership or rented
3. Family history; including bone diseases, liver diseases, kidney diseases, and gastrointestinal
diseases.
4. Life style: smoking, sun exposure, sticking to a certain diet regime and physical activity.
5. Obestetric history; number of gravida and para and other obstetric problems.
6. Drug history as cortisone therapy.
7. Age at greying of hair and their skin color was observed.
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3.8.3.1. Semi-quantitative Food Frequency Questionnaire (FFQ)
FFQ included assessment of vitamin D, phosphorus and calcium rich food intake. Food
frequency intake included several types of food and beverages.

3.9. Validity of the Questionnaire
Content validity was assessed prior to data collection by submission the questionnaire attached to
the title and the objectives of the study to a panel of experts including researchers, health
professionals and experts in the field of nutrition. The experts were asked to evaluate the
relevance, clarity and completeness of each item as well as the suitability of the tool for
measuring the study objectives. According to the feedback obtained, the questionnaire was
modified. Further items were added by the researcher according to the issues raised during the
proposal discussion and the final modification was made with the help of the supervisor.

3.10. Standardization of Measurement Techniques
The instruments used were examined to ensure that the core content is highly valid and reliable.
In addition, standardization of measurements used for instruments included stadiometer, weight
scale.
3.11. Ethical Consideration
1. Approval of Dean of postgraduate studies & research affairs.
2. Approval letters from Dean of college of pharmacy.
3. Approval of Ministry of Health.
4. Consent forms were obtained from participants.
3.12. Pilot Study
A pilot study has been conducted before starting real data collection. It served as a pre-test for
the questionnaire and to detect the respondent rate of the study subjects. Ten cases and ten
controls were chosen for pilot study and then excluded from the study sample. Subjects have
asked questions and received answers and they gave consent for participation in this study.
When participated they have right of withdrawal at any time without any effect of the services
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provided. Also they agreed to abide by the rules of the study. All subjects were invited to share
in the pilot study were agreed. Changes were done as indicated by the study supervisors.
3.13. Statistical Analysis
Statistical Package for the Social Sciences (SPSS) program was used for data analysis which
includes:
1. Define variables, data entry and then cleansing.
2. Data analysis using SPSS (V. 21) analysis package.
3. Cross tabulations of the results and Chi square test for categorical data, odds ratio and the
confidence interval was the statistical tool used to assess the association between (family
members, income, physical inactivity, and personal history. etc.,)
4. T-test for quantitative data analysis was used to compare means of serum Vitamin D, Ca
and P levels between cases and controls.
5. P value for measuring statistical difference between discrete variables.

3.14. Limitations of the Study
1. Lack of supporting agencies for funding research study.
2. Inability to increase the sample size due to specific biochemical test such as Vitamin D is
expensive.
3. Limited educational resources like books, journals, and online access.
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CHAPTER 4
RESULTS
This chapter presents the results of analysis of the study variables for 90 participants (45 patients
suffering fracture neck of femur (FNOF) and 45 apparently healthy controls) distributed in the
four hospitals who, provided information and clarified certain points on their health. The results
show whether their dietary behavior, vitamin D rich food intake, and sun exposure do influence
their health or not. Firstly, the researcher describes the different ages of study participants, their
residency status and socioeconomic conditions, and compares the relationships between the two
research groups. Secondly, the variables are presented in a comparative way between FNOF and
control groups.
In this chapter the researcher views the results of the study variables in a comparative way using
the chi square, fisher exact test, t-test and correlation. P value is statistical tools to answer the
study questions.
4.1. Different Ages of Study Participants
The results showed the distribution of participants according to their current and reproductive
ages.

4.1.1. Current Age at the Time of Fracture Neck of Femur (FNOF)
The mean age of the study population is (69.76 ± 6.80) years; the minimum is 52 and maximum
80 years. Table 4.1 shows that the difference of age between cases and controls was not reach to
be statistically significant (P = 0.46). Age of participants was categorized into two groups one of
them was < 65 years old, middle age (17.8%) and the other group was ≥ 65 years, old age
(82.2%), respectively. The total of participants who were ≥ 65 years, old age was higher than
number of participants < 65 years old. The percentage of (FNOF) groups age ≥ 65 years old
(84.4%) was higher controls (80%) as shown in (Table 4.2.).
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4.1.2. Menarche Age
Despite the variations worldwide, median age at menarche has remained relatively stable,
between 12 –13 years (ACOG, 2006). The mean age at menarche of study population is (14.26
±1.09) years; the minimum is 11 and maximum is 17 years. Table 4.1 shows that the difference
age at menarche between cases and controls, result was not statistical significant (P =0.97, Table
4.1). The menarche age of participants was classified into three groups < 12 years, 12 – 13 years
and >13 years respectively. The group of participants who were at age ≥ 13 years (83.3%) more
than other groups. The percent of (FNOF) who at menarche age < 12 years (4.4%) was higher
than controls (0%) but was not reach to be statistical significant as shown in (Table 4.2.).

4.1.3. Marital Age
The mean marital age of study population is (19.82 ± 5.40) years; the minimum is 13 and
maximum is 44 years. Table 4.1 shows that difference marital age related to cases and controls is
not statistically significant (P =0.39, Table 4.1.). The marital age of participants was divided into
two categories less than 18 years old and ≥ 18 years old. The percentage of participants who
were aged <18 years was (52.2%) and the percent of participants who were aged ≥ 18 years was
(37.8%). No statistically significant difference was found between cases and controls regarding
to the marital Age (P = 0.29) as shown in (Table 4.2).

4.1.4. Menopause Age
The mean age at menopause of study population is (48.71 ±3.67) years. The minimum is 35 and
maximum is 57 years. Table 4.1 shows that the difference age at menopause between cases and
controls was not statistical significant (P =0.05, Table 4.1.). Menopause age of participants was
classified into three groups < 45 years, 45 – 55 years and >55 years. Most of participants at
menopause age were at age 45 – 55 years which represented (86.7%) as shown in (Table 4.2.).
The percent of participants with (FNOF) at age < 45 year (11.1%) was higher than controls
(8.9%) as shown in (Table 4.2.) without statistical significance.
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Table 4.1: Comparison of Mean Scores on Participants Current, and Reproductive Ages
between the Fracture Neck of Femur (FNOF) and Control Groups
Variable

Number

Mean

SD

FNOF Group

45

70.29

7.01

Control Group

45

69.22

6.61

Menarche

FNOF Patients

45

14.16

1.24

Age (years)

Control Group

45

14.36

0.93

Marital

FNOF Patients

45

19.29

6.23

Age (years)

Control Group

45

19.24

6.75

Menopause FNOF Patients

45

47.96

4.17

Age (years)

45

49.47

2.96

Age (years)

Subject

Control Group

t

P value

0.74

0.46

-0.86

0.39

0.03

0.97

-1.98

0.05

Table 4.2: Fracture Neck of Femur (FNOF) and Control Groups in Relation to Different
Current and Reproductive Ages of Participants
FNOF Group Control Group Total
P2
Variable
ϰ
value
No (%)
No (%)
No (%)
Age (years)
< 65 middle age
7 (15.6)
9 (20)
16 (17.8)
0.30
0.58
≥ 65 old age
38 (84.4)
36 (80)
74 (82.2)
Total
45 (100)
45 (100)
90 (100)
Menarche Age (years)
< 12
2 (4.4)
0 (0)
2 (2.2)
12 – 13
8 (17.8)
5 (11.1)
13 (14.4)
2.64b
0.22
>13
35 (77.8)
40 (88.9)
75 (83.3)
Total
45 (100)
45 (100)
90 (100)
Marital Age (years)
< 18
26 (57.8)
21 (46.7)
47 (52.2)
1.11
0.29
19 (42.2)
24 (53.3)
43 (37.8)
≥ 18
Total
Menopause Age (years)
< 45
45 – 55
>55
Total

45 (100)

45 (100)

90 (100)

5 (11.1)
37 (82.2)
3 (6.7)
45 (100)

4 (8.9)
41 (91.1)
0 (0)
45 (100)

9 (10)
78 (86.7)
3 (3.3)
90 (100)

ϰ2 Chi square test
b
Fisher‘s Exact test
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2.96b

0.20

4.2. Hospital Admission of Participants
Hospital admission of participants was categorized according to the health institutes involved in
our study into Al-Shifa, Al-Aqsa, Nasser and European Gaza Hospital (EGH). The highest
percent of participants were from Al-Shifa Hospital (33.3%), then Nasser (24.4%), followed by
Al-Aqsa (22.2%) and (20%) from EGH as shown in (Table 4.3.).
Table 4.3: Fracture Neck of Femur (FNOF) and Control Groups in Relation to Hospital
Admission of Participants
FNOF Group Control Group Total
P2
Variable
ϰ
value
No (%)
No (%)
No (%)
Hospital
Al Shifa
16 (35.6)
14 (31.1)
30 (33.3)
Al Aqsa
10 (22.2)
10 (22.2)
20 (22.2)
0.31
0.95
Nasser
10 (22.2)
12 (26.7)
22 (24.4)
EGH*
9 (20)
9 (20)
18 (20)
Total
45 (100)
45 (100)
90 (100)
*EGH: European Gaza Hospital
ϰ2 Chi square test

4.3. Residency Status of Participants
4.3.1. Residency Governorates
Table 4.4 shows the distribution of the study population by governorates of Gaza Strip. The
percent of participants from North Gaza were (8.9%) of cases and (8.9%) of controls. In Gaza
there were (26.7%) of cases and (22.2%) controls. In Middle zone there were (22.2%) cases and
(24.4%) controls. The percent of participants from Khan Younis was (28.9%) cases and the
control was (33.3%) and (13.3%) cases and the control (11.1%) from Rafah.
4.3.2. Type of Building
In (Table 4.4) The results show that the percentage of participants who lived in concrete building
was (74.4%) higher than those who lived in Asbestos (25.6%). This difference was not
statistically significant.

4.3.3. Dwelling Ownership
The results show in (Table 4.4) The most of participants who owned house was n = 87 (96.7%)
which was greater than rented n= 3 (3.3%). This difference was not statistically significant.
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4.3.4. Dwelling Status
The results shown in (Table 4.4) that the percent of participants who lived in house (64.4%)
cases and (84.4%) controls. The percentage of participants who were living in apartment was
(25.4%) cases and (15.6%) among controls. The percent of controls who lived in houses was
(84.4%) which was higher than cases (64.4%). The percent of controls who lived in apartment
(15.6%) was less than cases (35.6%), but this difference was statistically significant (P = 0.03).
4.3.5. Sun Transits the House
(Table 4.4) shows that the number of participants who the sun was transited their houses n=22
(48.9%) of cases and n=37 (82.2%) of controls. Participants who the sun was not transited their
houses were higher among cases n= 23 (51.1%) comparing of n= 8 (17.8%) of controls which
was statistically significant (P = 0.03).
Table 4.4: Fracture Neck of Femur (FNOF) and Control Groups in Relation to Residency
Status of Participants
FNOF Group Control Group Total
P2
Variable
ϰ
value
No (%)
No (%)
No (%)
Residency Governorate
North Gaza
4 (8.9)
4 (8.9)
8 (8.9)
Gaza
12 (26.7)
10 (22.2)
22 (24.4)
Midzone
10 (22.2)
11 (24.4)
21 (23.3)
0.60a
0.98
Khan Younis
13 (28.9)
15 (33.3)
28 (31.1)
Rafah
6 (13.3)
5 (11.1)
11 (12.2)
Total
45 (100)
45 (100)
90 (100)
Type of Building
Concrete
33 (73.3)
34 (75.6)
67 (74.4)
0.05
0.80
Asbestos
12 (26.7)
11 (12.2)
23 (25.6)
Total
45 (100)
45 (100)
90 (100)
Dwelling Ownership
Owned
42 (93.3)
45 (100)
87 (96.7)
3.10a
0.24
Rented
3 (6.7)
0 (0)
3 (3.3)
Total
45 (100)
45 (100)
90 (100)
Dwelling Status
House
29 (64.4)
38 (84.4)
67 (74.4)
4.73
0.03*
Apartment
16 (35.6)
7 (15.6)
23 (25.4)
Total
45 (100)
45 (100)
90 (100)
Sun Transits the House
Yes
22 (48.9)
37 (82.2)
59 (65.6)
11.07
0.001*
No
23 (51.1)
8 (17.8)
31 (34.4)
Total
45 (100)
45 (100)
90 (100)
ϰ2 Chi square test

a

Fisher‘s Exact test

* Statistically Significant (P > 0.05)
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4.4. Socioeconomic Characteristics of Participants
Socioeconomic characteristics of the participants in (Table 4.5) include the distribution of
participants according to their civil status, education, occupation, Income Meets Expenses,
Poverty and the number of family members.
4.4.1. Civil Status
The civil status of participants was classified into four categories including single, married,
divorced and widowed state. Most of the participants were married (56.7%) as shown in (Table
4.5). No statistically significant difference was found between cases and controls regarding to the
marital status (P = 0.81).
4.4.2. Educational level
The educational level of participants was divided into four categories, illiterate, basic, secondary
and university as shown in (Table 4.5.). The percentage of illiterate was the highest among
participants (45.6 %). The Percentage of illiterate among cases (60%) was higher than controls
(31.1%) and this difference was found to be statistically significant (P = 0.02).
4.4.3. Occupation status
The occupation status of participants was categorized into three groups including retired,
employed and house wife. According to the results shown in (Table 4.5.) most of the participants
were house wives (88.9%), but was not reaching to be statistical significant.
4.4.4. Income Meets Expenses
Table 4.5 shows that percent of participants in which income meets their expenses were higher in
control (48.9%) than case (24.4%) with statistical significant difference (P = 0.01).
4.4.5. Poverty
The Poverty was identified by family income which analyzed in a way to determine income per
capita per day. Income per capita was grouped into two categories according to the poverty line
endorsed by The World Bank: those with income of less than 2 American dollars ($) per day and
those with 2 $ per day or more (The World Bank, 2005). Table 4.5 shows that the percentage of
participants with two or more dollars per day (56.7%) was higher than other categories (43.3%).

42

In cases, the percent of participants with less than two dollars per day (57.8%) was higher than
controls (28.9%) with difference was statistically significant (P = 0.006). Table 4.6. Shows the
average of monthly income (1856.67 ± 1109.46), with minimum 300, and maximum 6000, (P =
0.04).
4.4.6. Number of Family Members
The number of family members was categorized into three groups: less than five, from five to
nine and ten or more than ten members as shown in Table 4.5. The highest group of family
members was between five to nine (45.6%). The percentages of cases who living with family of
10 members or more (33.3%) and (26.7%) among control. This difference was not statistically
significant (P = 0.25). Table 4.6. shows the average of family members (6.88 ±3.34), with
minimum 2, and maximum 17, (P = 0.30).
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Table 4.5: Fracture Neck of Femur (FNOF) and Control Groups in Relation to
Socioeconomic Characteristics of Participants
Variable

FNOF Group
No (%)

Civil Status
Single
Married
Divorced
Widowed
Total
Education
Illiterate
Basic
Secondary
University
Total
Occupation
Retired
Employed
House wife
Total
Income Meets Expenses
Yes
No
Total
Poverty (< $2)
< $2

Total
No (%)

1 (2.2)
24 (53.3)
1 (2.2)
19 (42.2)
45 (100)

2 (4.4)
27 (60)
1 (2.2)
15 (33.3)
45 (100)

3 (3.3)
51 (56.7)
2 (2.2)
34 (37.8)
90 (100)

27 (60)
8 (17.8)
9 (20)
1 (2.2)
45 (100)

14 (31.1)
11 (24.4)
14 (31.1)
6 (13.3)
45 (100)

41 (45.6)
19 (21.1)
23 (25.6)
7 (7.8)
90 (100)

3 (6.7)
0 (0)
42 (93.3)
45 (100)

6 (13.3)
1 (2.2)
38 (84.4)
45 (100)

9 (10)
1 (1.1)
80 (88.9)
90 (100)

11 (24.4)
34 (75.6)
45 (100)

22 (48.9)
23 (51.1)
45 (100)

33 (36.7)
57 (63.3)
90 (100)

26 (57.8)
19 (42.2)

13 (28.9)
32 (71.1)

39 (43.3)
51 (56.7)

45 (100)

90 (100)

12 (26.7)
24 (53.3)
9 (20)

25 (27.8)
41 (45.6)
24 (26.7)

45 (100)

90 (100)

≥$2
Total
45 (100)
Number of Family Members
<5
13 (28.9)
5–9
17 (37.8)
15 (33.3)
≥ 10
Total

Control Group
No (%)

45 (100)

ϰ2
a

Chi square test
Fisher‘s Exact test
* Statistically Significant (P > 0.05)
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ϰ2

Pvalue

1.30a

0.81

9.05a

0.02*

2.09a

0.31

5.78

0.01*

7.64

0.006*

2.73

0.25

Table 4.6: Comparison of Mean Scores on Participants Income and Family Members
between the Fracture Neck of Femur (FNOF) and Control Groups
Variable
Income

Family Members

Subject

Number

Mean

SD

FNOF Group

45

1617.78

1077.25

Control Group

45

2095.56

1101.17

FNOF Group

45

7.24

3.54

Control Group

45

6.51

3.13

t

P value

-2.08

0.04*

1.04

0.30

* Statistically Significant (P > 0.05)

4.5. Participants’ Family History of Bone Disease
4.5.1. Osteoporosis
Regarding to family history of osteoporosis, in (Table 4.7) reported a positive family history in
(42.2%) of the cases compared to (15.6%) of the controls. The result was statistically significant
(P = 0.005).
4.5.2. Bone Diseases Osteoarthritis (OA)
As shown in (Table 4.7) Percent of FNOF (21.1%) had a positive family history Bone Diseases
(OA) while (78.9%) of healthy participants had this feature; So there was not statistically
significant difference (P = 0.07)

Table 4.7: Fracture Neck of Femur (FNOF) and Control Groups in Relation to Participants
Family History of Bone Disease
FNOF Group Control Group Total
P2
Variable
ϰ
value
No (%)
No (%)
No (%)
Osteoporosis
Yes
19 (42.2)
7 (15.6)
26 (28.9)
7.78
0.005*
No
26 (57.8)
38 (84.4)
64 (71.1)
Total
45 (100)
45 (100)
90 (100)
Bone Diseases
Yes
13 (28.9)
6 (13.3)
19 (21.1)
3.26
0.07
No
32 (71.1)
39 (86.7)
71 (78.9)
Total
45 (100)
45 (100)
90 (100)
ϰ2 Chi square test
* Statistically Significant (P > 0.05)
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4.6. Obstetric History of the Participants
4.6.1. Parity
Table 4.8 shows (75.6%) of the participants have more than ≥6 deliveries. Average of Para (6.7
± 4.04), minimum 0, and maximum 15, this difference was not statistically significant (P = 0.62).
4.6.2. Ante-partum Hemorrhage
In this study, It is (27.8%) of the participants who have history of ante partum hemorrhage as
shown in (Table 4.8).
4.6.3. Post-partum Hemorrhage
Table 4.8 shows the percentage (28.9%) of FNOF that group have obstetric history of postpartum
hemorrhage greater than Control Groups (6.7%). and this difference was statistically significant
(P = 0.01).
4.6.4. Cesarean Section
Table 4.8 shows that about (13.3 %) of the participants have obstetrical history of previous
cesarean delivery.
4.6.5. Delivery of Macrocosmic Infant
Regarding to the previous history of macrocosmic infant delivery (Table 4.8) shows there was
(12.2%) of the total participant have been delivered macrocosmic infant. The percent (20 %) of
FNOF group who have been delivered macrocosmic infant was higher than control group
(4.4%). and this difference was not reach statistically significant (P = 0.05).
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Table 4.8: Fracture Neck of Femur (FNOF) and Control Groups in Relation to Participants
Obstetric History
Variable
Para
<6

FNOF Group
No (%)

Control Group
No (%)

12 (26.7)
33 (73.3)

10 (22.2)
35 (77.8)

22 (24.4)
68 (75.6)

45 (100)

90 (100)

9 (20)
36 (80)
45 (100)

25 (27.8)
65 (72.2)
90 (100)

3 (6.7)
42 (93.3)
45 (100)

16 (17.8)
74 (82.2)
90 (100)

7 (15.6)
38 (84.4)
45 (100)

12 (13.3)
78 (86.7)
90 (100)

2 (4.4)
43 (95.6)
45 (100)

11 (12.2)
79 (87.8)
90 (100)

≥6
Total
45 (100)
Anti-partum Hemorrhage
Yes
16 (35.6)
No
29 (64.4)
Total
45 (100)
Post-partum Hemorrhage
Yes
13 (28.9)
No
32 (71.1)
Total
45 (100)
Cesarean Section
Yes
5 (11.1)
No
40 (88.9)
Total
45 (100)
Delivery of Macrocosmic Infant
Yes
9 (20)
No
36 (80)
Total
45 (100)

Total
No (%)

ϰ2

Pvalue

0.24

0.62

2.71

0.09

7.60a

0.01*

0.38

0.53

5.07a

0.05

ϰ2 Chi square test
a
Fisher Exact‘s test
* Statistically Significant (P > 0.05)

4.7. Family Planning
Table 4.9 shows that most of participants were not followed family planning (70%). Although
the percent of FNOF groups (17.8%) who followed the family planning were lower than control
groups (42.2%) and this difference was statistically significant (P = 0.01).

4.7.1. Family Planning Method
In this study, Family planning method was divided into two categories Hormonal and Not
Hormonal. The majority of participants who were used Not Hormonal method (70.4%) and this
difference was not statistically significant (P = 0. 65). as shown in (Table 4.9).
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4.7.2. Breast Feeding
Table 4.9 shows that most of participants was followed Breast Feeding (85.6%) and this
difference was not statistically significant (P = 0. 0.36).
Table 4.9: Fracture Neck of Femur (FNOF) and Control Groups in Relation to Participants
Family Planning
Variable

FNOF Group
No (%)

Family Planning
Yes
No
Total
Family Planning Method
Hormonal
Not Hormonal
Total
Breast Feeding
Yes
No
Total

Control Group
No (%)

Total
No (%)

8 (17.8)
37 (82.2)
45 (100)

19 (42.2)
26 (57.8)
45 (100)

27 (30)
63 (70)
90 (100)

3 (37.5)
5 (62.5)
8 (100)

5 (26.3)
14 (73.7)
19 (100)

8 (29.6)
19 (70.4)
27 (100)

40 (88.9)
5 (11.1)
45 (100)

37 (82.2)
8 (17.8)
45 (100)

77 (85,6)
13 (14.4)
90 (100)

ϰ2

Pvalue

6.40

0.01*

0.33a

0.65

0.89

0.36

ϰ2 Chi square test
a
Fisher‘s Exact test

4.8. Medical History of Participants
4.8.1. Anemia
A statistically significant difference was found between cases and controls regarding to the
medical history of Anemia (P = 0.006) as shown in Table 4.10. The percentage of Anemia
among cases (35.6 %) was higher than controls (11.1%).

4.8.2. Gestational Diabetes Mellitus (GDM)
Table 4.10 shows about (5.6%) of the participants have medical history of Gestational Diabetes
Mellitus.
4.8.3. Pregnancy Induced Hypertension (PIH)
It's noticed in Table 4.10 that about (12.2%) of the participants have medical history of
Pregnancy Induced Hypertension.
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Table 4.10: Table 6: Fracture Neck of Femur (FNOF) and Control Groups in Relation to
Participants Medical History
Variable

FNOF Group
No (%)

Anemia
Anemic
16 (35.6)
Not anemic
29 (64.4)
Total
45 (100)
Gestational Diabetes Mellitus (GDM)
Yes
3 (6.7)
No
42 (93.3)
Total
45 (100)
Pregnancy Induced Hypertension (PIH)
Yes
8 (17.8)
No
37 (82.2)
Total
45 (100)

Control Group
No (%)

Total
No (%)

5 (11.1)
40 (88.9)
45 (100)

21 (23.3)
69 (76.7)
90 (100)

2 (4.4)
43 (95.6)
45 (100)

5 (5.6)
85 (94.4)
90 (100)

3 (6.7)
42 (93.3)
45 (100)

11 (12.2)
79 (87.8)
90 (100)

ϰ2

Pvalue

7.51

0.006*

0.21a

1.0

2.58

0.19

ϰ2 Chi square test
* Statistically Significant (P > 0.05)

4.9. Anthropometric Measures
4.9.1. Weight
This study shows that the average weight of study participants was (74.61 ± 16.92), minimum
50, and maximum 160 kg. As shown in (Table 4.11), the mean weight of cases (72.58 ± 18.48)
was lower than Controls (76.64 ± 15.13), and this difference was not statistically significant
(P = 0.25).
4.9.2. Height
It's noticed that Average height (163.87 ± 6.83) cm, minimum 145, maximum 187cm. as results
show in (Table 4. 11) that the mean height of FNOF Group (163.13 ± 6.89) cm was higher than
Control Group (146.60 ± 6.77) cm, and this difference was not statistically significant (P = 0.31).
4.9.3. Body Mass Index
Table 4.11 shows average BMI (27.84 ± 6.36), minimum 16.05, maximum 62.50, and the mean
BMI of FNOF Group (27.37 ± 7.30) was less than Control Group (28.31 ± 5.29), and this
difference was not reach statistically significant (P = 0.48).
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As results shown in (Table 4.12) BMI of participants was classified into four categories which
included, Low weight, normal weight, overweight and obese. The majority of participants were
normal weight (35.6 %). The percentage of obese cases (24.4%) was lower than controls
(35.6%), without statistical significant difference. (P = 0. 53).
Table 4.11: Mean Bodily Characteristics of Participants between the Fracture Neck of
Femur (FNOF) and Control Groups
Variable
Weight

Height

BMI

Subject

Number

Mean

SD

FNOF Group

45

72.58

18.48

Control Group

45

76.64

15.13

FNOF Group

45

163.13

6.89

Control Group

45

146.60

6.77

FNOF Group

45

27.37

7.30

Control Group

45

28.31

5.29

t

P value

-1.14

0.25

-1.01

0.31

-0.69

0.48

Table 4.12: Fracture Neck of Femur (FNOF) and Control Groups in Relation to
Participants BMI
Variable
BMI*
underweight
Normal BMI
Overweight
Obese
Total

FNOF Group
No (%)

Control Group
No (%)

1 (2.2)
18 (40)
15 (33.3)
11 (24.4)
45 (100)

0 (0)
14 (31.1)
15 (33.3)
16 (35.6)
45 (100)

Total
No (%)
1 (1.1)
32 (35.6)
30 (33.3)
27 (30)
90 (100)

ϰ2

Pvalue

2.36

0.53

ϰ2 Chi square test
*BMI: Body Mass Index

4.10. Skin and Hair Color Characteristics of Participants
4.10.1. Skin Color
The Skin Color of participants was divided into two categories, white and fair and the other
group is brown and dark. The percent of skin color of participants white and Fair (55.6%) was
more than skin color of brown and dark (44.4%). without statistical significant difference
(P = 0. 39) As results shown in (Table 4. 13).
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Table 4.13: Fracture Neck of Femur (FNOF) and Control Groups in Relation to skin color
of Participants
FNOF Group Control Group Total
P2
Variable
ϰ
value
No (%)
No (%)
No (%)
Skin Color
White and Fair
27 (60)
23 (51.1)
50 (55.6)
0.72
0.39
Brown and Dark
18 (40)
22 (48.9)
40 (44.4)
Total
45 (100)
45 (100)
90 (100)
ϰ2 Chi square test

4.10.2. Age at Grey Hair
Table 4.14 shows that the mean age at grey hair of cases 41.51 (± 6.14) was lower than Controls
43.51 (± 6.32), and this difference was not statistically significant (P = 0.13).
Table 4.14: Comparison of Mean Scores on Participants Age at Grey Hair between the
Fracture Neck of Femur (FNOF) and Control Groups
Variable
Age (years)

Subject

Number

Mean

SD

FNOF Group

45

41.51

6.14

Control Group

45

43.51

6.32

t

P value

-1.5

0.13

4.11. Vitamin D and Calcium Rich Food intake
4.11.1. Fish
The results shown in (Table 4. 15) that the mean of servings consumed per day from fish was
lower among cases (0.084 ± 0.10) than control Groups (0.146 ± 0.11) and this difference was
statistically significant (P = 0.00).
4.11.2. Dairy Products
Regarding the intake of Dairy Products, it was found that the mean of Servings consumed per
day from Dairy Products was less among cases (0.85 ± 0.67) than control Groups (1.62 ±0.72)
and this difference was statistically significant (P = 0.00) as shown in (Table 4.15).
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4.11.3. Meat & Eggs
The results shown in (Table 4. 15) reveal that the mean of Servings consumed per day from meat
and eggs was lower among cases (0.52 ± 0.34) than control Groups (0.94 ± 0.44) and this
difference was statistically significant (P = 0.00).
4.11.4. Total Diet Vitamin D
In this study, it was found as shown in (Table 4. 15) that the mean of Servings consumed per day
from total diet vitamin D was less among cases (1.46 ± 0.91) than control Groups (2.71 ± 0.94)
The mean of dietary vitamin D intake was (2.09 ±1.12) Servings/day and minimum was 0.42
maximum 4.42 and this difference was statistically significant (P = 0.00).
4.11.5. Total Diet Calcium
The results shown in (Table 4. 15) reveal that the mean of Servings consumed per day from was
total diet calcium lower among cases(1.02 ±0.84) than control Groups (1.74 ±0.77) and this
difference was statistically significant (P = 0.00).
Table 4.15: Comparison of Mean Scores on Participants Vitamin D and Calcium Rich Food
between the Fracture Neck of Femur (FNOF) and Control Groups
Variable
Subject
Number
Mean
SD
t
P value
Fish

FNOF Group

45

0.084

0.10

(Servings/day)

Control Group

45

0.146

0.11

Dairy Products

FNOF Group

45

0.85

0.67

(Servings/day)

Control Group

45

1.62

0.72

Meat & Eggs

FNOF Group

45

0.52

0.34

(Servings/day)

Control Group

45

0.94

0.44

Total Diet Vit. D

FNOF Group

45

1.46

0.91

(Serving/day)

Control Group

45

2.71

0.94

Total Diet Calcium FNOF Group

45

1.02

0.84

(Servings/day)

45

1.74

0.77

Control

* Statistically Significant (P > 0.05)
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-2.65

0.00*

-5.24

0.00*

-5.0

0.00*

-6.40

0.00*

-4.18

0.00*

4.11.6. Daily Intake of Vitamin D
Dietary reference intake of vitamin D for females above 50 years old is 10 ug/d (Aplers et al.,
2008). Table 4.16 shows that vitamin D intake daily was classified into two group less than 10
(ug/day) and ≥ 10 (ug/day). The percent of FNOF group (62.2%) who consumed less than 10
(ug/day) of Vitamin D Intake was higher than control group (13.3%) and these differences were
high statistical significance (P = 0.000).
4.11.7. Daily Intake of Calcium
Dietary reference intake of calcium for females above 50 years old is 1200 ug/d (Alpers et al.,
2008). According to the classification of calcium daily intake in table 4.16, FNOF group shows
higher percentage (80%) than control group (53.3%) in consuming less than 1200 (mg/day) of
calcium intake, and it was highly statistically significant (P = 0.000).
Table 4.16: Fracture Neck of Femur (FNOF) and Control Groups in Relation to
Participants Vitamin D and Calcium
FNOF Group
No (%)
Vitamin D Intake (ug/day)
< 10
28 (62.2)
≥ 10
17 (37.8)
Total
45 (100)
Calcium (mg/day)
<1200
36 (80)
9 (20)
≥1200
Variable

Total

23 (100)

Control Group
No (%)

Total
No (%)

6 (13.3)
39 (86.7)
45 (100)

34 (37.8)
56 (62.2)
90 (100)

24 (53.3)
21 (46.7)

60 (66.7)
30 (33.3)

37 (100)

90 (100)

ϰ2

Pvalue

22.87

0.00*

7.20

0.00*

ϰ2 Chi square test
* Statistically Significant (P > 0.05)

4.12. Biochemical Measurements
4.12.1. Serum Vitamin D
The results shown in (Table 4. 17) that the mean of Serum Vitamin D was lower among (FNOF)
Group (69.4 ± 51.66) than Control Group (124.6 ± 69.45) and this difference was statistically
significant (P = 0.00). Table 4.18 shows that the participants were classified into three groups
according to their serum vitamin D level: Deficiency (<12) ng/ml, Insufficiency (12-30) ng/ml
and Sufficiency (> 30 ng/ml) ng/ml. The percent of vitamin D deficiency level among FNOF
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Group (22.2%) was higher than Control Group (4.4%). Also Vitamin D deficiency and
Insufficiency level among FNOF Group (66.4%) was greater than Control Group (26.6%) and
these differences were of high statistical significance (P = 0.001).
4.12.2. Serum Calcium
The results shown in (Table 4. 17) that mean of Serum Calcium was lower among (FNOF)
Group (8.60 ± 0.68) than Control Group (8.96 ± 0.68) and this difference was statistically
significant (P = 0.03). The results shown in (Table 4.19). The participants were categorized into
three groups according to their serum Ca level included: low (< 8.6) mg/dL, normal (8.6-10.3)
mg/dL and high (>10.3) mg/dL. The majority of participants have ―normal‖ Ca level (53.3%).
This was not statistically significant (P = 0.32).
4.12.3. Serum Phosphorus
The results shown in (Table 4.17) that mean of Serum Phosphorus was higher among (FNOF)
Group (3.85 ± 0.84) than Control Group (3.84±0.50) and this difference was not statistically
significant (P = 0.08). In table 4.19, the participants were categorized into three groups according
to their serum Phosphorus level included: low (<2.5) mg/dL, normal (2.5-4.5) mg/dL. and high
(>4.5) mg/dL. Percent of serum Phosphorus level was found lower among FNOF Group (17.8%)
than controls (2.2%) and this was statistically significant (P = 0.03).
Table 4.17: Comparison of Mean Scores on Participants Serum Vitamin D, Calcium and
Phosphorus between the Fracture Neck of Femur (FNOF) and Control Groups
Variable

Subject

Number

Mean

SD

Serum Vitamin D

FNOF Group

45

69.4

51.66

(nmol/day)

Control Group

45

124.6

69.45

Serum Calcium

FNOF Group

45

8.60

0.68

(mg/dl)

Control Group

45

8.96

-2.16

Serum Phosphorus FNOF Group

45

3.85

0.84

(mg/dl)

45

3.84

0.50

Control Group

* Statistically Significant (P > 0.05)
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t

P value

-4.27

0.00*

-2.16

0.03*

-1.74

0.08

Table 4.18: Fracture Neck of Femur (FNOF) and Control Groups in Relation to
Participants Serum Vitamin D Level
Variable

FNOF Group
No (%)

Vitamin D (ng/ml)
Deficiency (<12)
Insufficiency (12-30)
Sufficiency (> 30)
Total

Control Group
No (%)

Total
No (%)

2 (4.4)
10 (22.2)
33 (73.3)
45 (100)

12 (13.3)
29 (32.2)
49 (54.4)
90 (100)

10 (22.2)
19 (42.2)
16 (35.6)
45 (100)

FETa

Pvalue

13.97

0.001*

a

Fisher‘s Exact test
* Statistically Significant (P > 0.05)

Table 4.19: Fracture Neck of Femur (FNOF) and Control Groups in Relation to
Participants Serum Calcium and Phosphorus Levels
Variable
Serum Calcium (mg/dl)
Low (< 8.6)
Normal (8.6-10.3)
High (> 10.3)
Total
Serum Phosphorus (mg/dl)
Low (< 2.5)
Normal (2.5-4.5)
High (> 4.5)
Total

FNOF Group Control Group
No (%)
No (%)

Total
No (%)

22 (48.9)
23 (51.1)
0 (0)
45 (100)

18 (40)
25 (55.6)
2 (4.4)
45 (100)

40 (44.4)
48 (53.3)
2 (2.2)
90 (100)

8 (17.8)
33 (73.3)
4 (8.9)
45 (100)

1 (2.2)
41 (91.1)
3 (6.7)
45 (100)

9 (10)
74 (82.2)
7 (7.8)
90 (100)

FETa

Pvalue

2.11

0.32

6.48

0.03*

a

Fisher‘s Exact test
* Statistically Significant (P > 0.05)

4.13. Lifestyle characteristic and Sun Exposure
Table 4.20 shows the distribution of participants according to the sun-exposed and non-exposed,
and the general practice of physical activity which was categorized into four groups: inactive
level and lazy, less active with exercise, less active with more exercise and active and smoking
exposed or not exposed.
4.13.1. Sun Exposure
The participants were divided into two categories according to the sun-exposed and nonexposed. The percentage of participants who were exposed to sunlight (53.3%) among FNOF
group which was less than percent compare to control group (80%) and this difference was
statistically significant (P = 0.007) as shown in (Table 4.20).
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4.13.2. Physical Activity
Table 4.20 shows the distribution of general practice physical activity to participants. That
percent of participants who were inactive and lazy (64.4%) among FNOF group which was
higher than percent compare to control group (8.9%). Furthermore, the percent of active related
to FNOF group (2.2%) was less than control (53.3 %) and these differences were of high
statistical significance (P = 0.00).

4.13.3. Smoking
The participants were classified into two categories according to Smoking status: exposed and
not exposed. Table 4.20 shows that most participants who were not exposed to smoking (72.2%)
without statistical significance.
Table 4.20: Fracture Neck of Femur (FNOF) and Control Groups in Relation to
Participants Lifestyle and Exposure to Sun
Variable
Sun Exposure
Yes
No
Total
Physical Activity
Inactive & Lazy
Less Active with Exercise
Less Active with more Exercise
Active
Total
Smoking
Exposed
Not Exposed
Total

FNOF Group Control Group
No (%)
No (%)

Total
No (%)

24 (53.3)
21 (46.7)
45 (100)

36 (80)
9 (20)
45 (100)

60 (66.7)
30 (33.3)
90 (100)

29 (64.4)
10 (22.2)
5 (11.1)
1 (2.2)
45 (100)

4 (8.9)
8 (17.8)
9 (20)
24 (53.3)
45 (100)

33 (36.7)
18 (20)
14 (15.6)
25 (27.8)
90 (100)

13 (28.9)
32 (71.1)
45 (100)

12 (26.7)
33 (73.3)
45 (100)

25 (27.8)
65 (72.2)
90 (100)

ϰ2 Chi square test
* Statistically Significant (P > 0.05)
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ϰ2

Pvalue

7.20

0.007*

46.4

0.00*

0.05

0.81

4.14. Diet Behavior of participants
4.14.1. Adherence to a certain diet regimen
Table 4.21 reveals that most of participants followed diet regimen (56.7%). There is no
statistically significant difference between cases and controls regarding adherence to certain diet
regimen (P > 0.50).
4.14.2. Type of Diet
Table 4.21. reveals that majority of participants‘ adherence to Low Sugar and low salt diet with
the same percent (31.4%). Furthermore, the percent of low fat diet (41.7%) among FNOF group
which was higher than percent compare to control group (22.2%) without statistical significance.
4.14.3. Milk Consumption
Table 4.21. reveals that majority of participants consumed milk diet (82.2%) but the percentage
of FNOF group (33.3%) who was not adherence to milk diet was higher than the percentage of
control group (2.2%) and these differences were of high statistical significance (P = 0.00).
Table 4.21: Fracture Neck of Femur (FNOF) and Control Groups in Relation to
Participants Diet Behavior
FNOF Group Control Group Total
Variable
ϰ2
No (%)
No (%)
No (%)
On Diet
Yes
24 (53.3)
27 (60)
51 (56.7)
0.40
No
21 (46.7)
18 (40)
39 (43.3)
Total
45 (100)
45 (100)
90 (100)
Type of Diet
Vegetarian
1 (4.2)
1 (3.7)
2 (3.9)
Low Fat
10 (41.7)
6 (22.2)
16 (31.4)
High Protein
0 (0)
1 (3.7)
1 (20)
3.08a
Low Sugar
7 (29.2)
9 (33.3)
16 (31.4)
Low Salt
6 (25)
10 (37)
16 (31.4)
Total
24 (100)
27 (100)
51 (100)
Milk
Yes
30 (66.7)
44 (97.8)
74 (82.2)
14.89a
No
15 (33.3)
1 (2.2)
16 (17.8)
Total
45 (100)
45 (100)
90 (100)
ϰ2 Chi square test aFisher‘s Exact test
* Statistically Significant (P > 0.05)
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Pvalue
0.50

0.59

0.00*

4.15. Serum Vitamin D Correlations with Vitamin D Intake and Age
Table 4.22. Was revealed that there is a positive significant correlation between serum vitamin D
level and vitamin D intake.
4.15.1. Serum Vitamin D level and vitamin D intake
A strong positive correlation between vitamin D intake and serum vitamin D level (0.602) which
was statistically significant (P = 0.00) as shown in (Table 4.22).
4.15.2. Serum vitamin D level and Age
A strong positive correlation between serum vitamin D level and age (0.317) which was
statistically significant (P = 0.002) as shown in (Table 4.22).

4.16. Calcium Intake and serum calcium level
Correlation Coefficient between Calcium Intake and serum calcium level (0.152) which was not
reach statistically significant (P = 0.153) as shown in (Table 4.22).
Table 4.22: Correlation between the Vitamin D and Calcium Daily Intake and Serum
Vitamin D and Calcium and between Age and Serum Vitamin D

Vitamin
D Intake
(ug/day)

Sample size
Correlation
Coefficient ( r)
Significance
P value

S. Vitamin

S. Vitamin

S.

D (ng/ml)

D (ng/ml)

(mg/dl)

90

90

0.602

Age
(years)

0.00*
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90
Calcium

-0.317

Intake
(mg/day)

0.002*

* Statistically Significant (P > 0.05)

Calcium

0.152
0.153

CHAPTER 5
DISCUSSION
In this chapter we discuss the main findings of this study. The results of the current study shown
relations between vitamin D status and fracture neck of femur among postmenopausal women in
the Gaza Strip.
5.1. The Different Ages of the Study Participants
5.1.1. Current Age at the Time of Fracture Neck of Femur (FNOF)
The present study showed a positive relationship between advanced age and the occurrence of
FNOF, this agrees with Farmer et al., (1984) estimated that the risk of proximal femur fracture
doubles every 5 years after 50 years of age. In addition, the results of this study agrees with
Melton & Cooper., (2001) who concluded that the frequency of hip fractures in particular
increases exponentially with age, especially after the age of 70, in both men and women, in most
regions of the world. This was explained with advancing age, neuromuscular function declines
and bone weakens, increasing the risk of fractures, these changes together produce a rapid rise in
the risk of fractures (Cummings & Melton, 2002). Also this goes parallel with the normal
physiologic changes occurred during life span, as the man becoming older; changes on body
systems take place and usually towards declining of the function including bone changes which
give the opportunity for increasing the risk of bone fracture.
5.1.2. Menarche Age and marital age
Despite the variations worldwide, median age at menarche has remained relatively stable,
between 12–13 years (ACOG, 2006). The present study revealed an inverse relationship between
menarche age and the development of FNOF. This accords with El-Heis et al., (2013) study that
concluded age at menarche was statistically significantly associated with osteoporosis: 15.7% of
osteoporotic women reported age at menarche at < 13 years compared to 4.4% at age ≥ 13 years
(P < 0.001). In fact some women may forget or do not accurately recall the exact date of their
menarche (Leslie et al., 1999).
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Early menarche usually gives an opportunity for early marriage specially in Arab countries in
general and in particular in Gaza Strip during the past centuries, which in turn help in increase
parity that in most cases lead to malnutrition of pregnant women which affect their general
health and wellbeing. Part of the affected body organs are the bones. And this emphasized the
results of this study which shown that cases of FNOF got married younger than control group
and more than half of them were married at teenage.
5.1.3. Menopause Age
The average age of menopause is 51 years, most women go through menopause when they are
between 45-55 years old, and about 1% of women go through menopause before the age of 40
(Stöppler, 2013). The present study showed an inverse relationship between menopause age and
development of FNOF. This accedes with a study conducted by Gallagher, (2007) concluded that
osteoporosis and fragility fracture among women is strongly associated with early menopause.
Scientifically, when menopause occurred; hormonal changes take place (estrogen and
progesterone) which affecting negatively some of the body systems including musculoskeletal
system lead to loss of bone density that become more liable for fracture.

5.2. Dwelling Status of Participants
The current study showed an inverse relationship between sun exposure and development of
FNOF. This accedes with a study conducted by Al-Arabi et al., (1984) who studied the frequency
of admitted cases of femoral neck fractures to Riyadh Central Hospital, Riyadh, Saudi Arabia,
their results showed admission of 95 patients over 40 years of age in a period of one year. The
male to female ratio was 64% males to 36% females. Vitamin D nutritional status of patients
with fractures of the neck of the femur expressed as 25-(OH) D3 was significantly lower (5.9 +/2.9 ng/ml) than controls (9.7 +/- 4.7 ng/ml). Comparison of the housing types of both patients
and controls showed that those living in traditional mud houses have significantly lower levels of
25-(OH) D3 than those occupying villas or flats. A third group of patients with low stores of
vitamin D were exposed to natural ultraviolet light for a short period. This resulted in a
significant increase in the levels of serum 25-(OH) D3 and a decrease in alkaline phosphatase
activity. They concluded that low levels of serum 25-(OH)D3 may play a role in the
pathogenesis of femoral neck fractures in elderly Saudis and this may be due to minimal
exposure to natural ultraviolet irradiation.
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5.3. Socioeconomic Characteristics of Participants
5.3.1. Education level
The results of this study find that the percentage of illiterate participants was the highest among
participants (45.6 %). Two third of cases were illiterate that demonstrate a positive relationship
between illiteracy and the risk for development of FNOF. This matches with a study conducted
by Gur et al., (2004) which included 569 postmenopausal women, from 45 to 86 years of age in
which prevalence of osteoporosis showed an inverse relationship with level of education, ranging
from 18.6% for the most educated to 34.4% for the un educated women (p < 0.05). Low
educated persons are usually suffering low socioeconomic status, and are not aware of healthy
diet including diet rich in minerals and vitamins, in addition their income does not cover the
nutritional needs, this will be reflected on their health status negatively.
5.3.2. Occupation status
The current study showed a positive relationship between indoor work and risk for occurrence of
FNOF. In this study the majority of participants were house wives without a significant
difference between cases and controls. This agrees with Gaafar & Badr, (2013) who concluded
that higher proportion of participants with vitamin D deficiency and insufficiency were involved
in indoor work or were house wives or not working. This explained that house wives spend all of
the time indoor so they were not exposed to the sunrays that leaded to decrease vitamin D
metabolism and synthesis and increase the risk for osteoporosis and development of FNOF. On
the other hand housewives spent a lot of their time indoor without apparent physical activity
which is very important for maintaining healthy bone.
5.3.3. Poverty
Present study showed the percentage of participants in which income meets their expenses were
higher in control than case with statistical significant difference. That result demonstrates a
positive relationship between poverty and risk for FNOF. Poverty was identified by family
income which analyzed in a way to determine income per capita per day. Income per capita was
grouped into two categories according to the poverty line endorsed by the World Bank: those
with income of less than 2 American dollars ($) per day and those with 2 $ per day or more
(World Bank, 2005). In cases, the percentage of participants with less than two dollars per day
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was higher than controls with statistically significant difference. This agrees with the results of
study conducted by Amiri et al., (2008) in Iran which included 1135 postmenopausal women
under absolute poverty lines, 406 randomly selected healthy postmenopausal women were
screened for osteoporosis using BMD testing. They concluded that postmenopausal women
under the absolute poverty lines had lower BMDs at all skeletal sites, independent of established
osteoporosis risk factors.
5.3.4. Number of Family Members
The present study showed that living with family of 10 members or more is associated with risk
for development of FNOF. There is high prevalence of food insecurity in the Gaza Strip, large
family size may contribute in decrease chance of intake of vitamin D and calcium rich food.
Food insecurity Levels among population in the Gaza Strip from 2009 to 2012 according to
(WFP [World Food Program], 2012) was 986,801 in 2009, 887,877 in 2010, 783,940 in 2011,
and 1,044,120 in 2012 means about 57% of population.

5.4. Participants’ Family History of Bone Disease
5.4.1. Osteoporosis
The current study showed a positive relationship between history of osteoporosis and
development of FNOF. This agrees with the results of cross-sectional study conducted by
Gozashti et al., (2014) in Iran which suggested that individuals with a positive family history
may be at higher risk of osteoporotic hip fracture. Moreover, our result agrees with Peris et al.,
(2002) which analyzed the clinical characteristics and the principal causes of osteoporosis in
premenopausal women. Their study included 52 osteoporotic premenopausal women ages 20-51
years (mean 36.2 + 7) who were referred to an outpatient rheumatology department for
osteoporosis evaluation. Bone mass assessment, automated biochemical profile, urinary calcium
excretion, and bone marker assays were performed on all patients. Hormonal measurements were
made when a specific etiology was not readily apparent. They concluded that family history of
osteoporosis and hypercalciuria were factors frequently associated with higher femoral neck Zscores and FNOF. Results of this study agrees with Looker & Beck, (2004) which concluded that
both men and women with a positive maternal history of osteoporosis may be at greater risk of
femur neck fracture owing to thinner cortices and lower Bone Mineral Content (BMC).
62

5.4.2. Osteoarthritis (OA)
The current study showed a positive relationship between history of osteoarthritis and
development of FNOF. This disagrees with Franklin et al., (2010) who explore the relationship
between hip fracture and hip osteoarthritis (OA) using a case-control study design. Exclusion
criteria were previous hip fracture (same side or contralateral side), age younger than 60 years,
foreign nationality, pathological fracture, rheumatoid arthritis and cases were radiographic
examinations were not found in the archives. They studied all subjects with hip fracture that
remained after the exclusion process that were treated at Akureyri University Hospital, Iceland
1990-2008, n = 562 (74% women). The results of their study support an inverse relationship
between hip fractures and hip OA.

5.5. Obstetric History of the Participants
5.5.1. Parity
The present study showed an inverse relationship between number of parity and development of
FNOF. This results disagree with Cummings et al., (1995); Cumming & Klineberg, (1993)
which concluded that neither has any epidemiologic study found a positive association between
hip fracture and number of pregnancies.
5.5.2. Ante-partum Hemorrhage and Post-partum Hemorrhage
The current study showed a positive relationship between history of ante-partum and post-partum
hemorrhage and development of FNOF. It was (27.8%) of the participants has history of ante
partum hemorrhage. The percentage of FNOF group have obstetric history of postpartum
hemorrhage (28.9%) greater than Control Groups (6.7%). and this difference was statistically
significant (P = 0.01).
5.6. Family Planning
The present study showed an inverse relationship between family planning and development of
FNOF. Our results showed that most of participants were not following family planning (70%).
Although the percent of FNOF who was followed family planning were lower than control
groups. This may be related to unavailability of family planning programs in the last 40 years
which was the fertility period of participates.
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5.7. Breast Feeding
The current study showed an inverse relationship between breast feeding and development of
FNOF. This agrees with Bjornerem el al., (2011) who concluded that long-term breastfeeding
has no deleterious effect on bone fragility and fractures, and that breastfeeding may contribute to
reduce the risk for hip fracture after menopause. Other study conducted by Cumming &
Klineberg, (1993) which concluded that breastfeeding may protect parous women against hip
fracture in old age. This may be explained by Lactation-induced bone loss is transient because
bone density increases rapidly after weaning. Bone loss during lactation and recovery after
weaning are related to ovarian function and the length of postpartum amenorrhea. The recovery
of bone after weaning can occur with shortly spaced pregnancies. Women who have breastfed
several infants do not have reduced bone density after menopause. Overall, the transient bone
loss during lactation does not seem to increase a woman's risk of osteoporotic fracture in her
elder years.

5.8. Medical History of Participants
5.8.1. Anemia
The present study showed a positive relationship between history of Anemia and development of
FNOF. This accords with study of Hagino, (2009) which concluded up to one-fourth of patients
undergoing total hip arthroplasty are anemic. Anemic patients are more liable to other
micronutrient deficiencies. Calcium deficiency is not an exception.
5.8.2. Gestational Diabetes Mellitus (GDM)
The current study showed positive relationship between history of GDM and development of
FNOF. This agrees with study of Bauer et al., (1997) submit that pernicious anemia, and
diabetes might be associated with increased risk of hip fracture. Gestational Diabetes Mellitus
(GDM) was recognized as a risk factor for adverse perinatal outcome, is also known to be
associated with the later development of T2DM. Studies vary in their estimates of risk, but the
longest follow-up data suggest that up to 50% of women may develop diabetes over 20–30 years
(O'Sullivan, 1984). Diabetic patients with peripheral neuropathy are more likely to increase
chance for falling down while walking than subjects with intact sensation (Dingwell et al.,
2000).
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5.8.3. Pregnancy Induced Hypertension (PIH)
The present study showed positive relationship between history of PIH and development of
FNOF. Holick, (2011) concluded that consequently vitamin D deficiency has been connected to
raise risk for preeclampsia, requiring a Cesarean section for birthing, type I diabetes, T2DM.
5.9. Anthropometric Measurements
5.9.1. Weight
The current study showed inverse relationship between weight and development of FNOF. This
accedes with Cummings et al., (1985) who concluded that low body weight, adjusted or
unadjusted for height, has long been recognized as a risk factor for hip fracture.
5.9.2. Height
The present study showed a positive relationship between height and development of FNOF.
This agrees with different studies conducted by Hayes et al., (1993) and Johnell et al., (1995),
which concluded that there are relationship between height and hip fractures have found that
taller people are at greater risk of hip fracture than shorter people.
5.9.3. Body Mass Index
The current study showed positive relationship between low BMI and development of FNOF.
This agrees with Salamat et al., (2013) who concluded in their study that BMI has been found to
be inversely related to the risk of osteoporotic fracture. Obesity and osteoporosis are two
important and growing public health problems worldwide. Thinness is related to both
osteoporosis and increased fracture risk.
5.10. Skin and Hair Color Characteristics of Participants
5.10.1. Skin Race
The current study showed a higher percentage of cases with white and fair color, this contradicts
the results of the study conducted by Reese, (2006) who concluded that skin pigmentation can
greatly affect absorption of UVB rays. The darker the melanin in the skin, the less UV radiation
is penetrated. Dark skin pigmentation can decrease the amount of UV radiation that reaches skin
cells by up to 99%. This could be due to cultural and religious differences in Arab countries in
which women are usually covered their skin.
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5.10.2. Age at Grey Hair
The present study showed a positive relationship between early gray hair and risk for
development of FNOF. This agrees with Rosen et al., (1994) who concluded a positive
association between prematurely gray hair and low BMD in both women and men. Suggesting
that premature graying of the hair is associated with various disorders of the endocrine system.
The actual pathophysiology of melanin depletion in hair follicles is unknown, although it has
been shown that this trait is genetically determined, as is acquisition of bone mass Rosen et al.,
(1994). This contradicts with Morton et al., (2007) who conducted study that revealed Premature
graying was not associated with BMD in women or men.

5.11. Vitamin D and Calcium Rich Food intake
The dietary data was obtained from Semi-quantitative Food Frequency Questionnaire (FFQ). The
FFQ was based in part on a previous FFQ that evaluated the consumption of vitamin D and
calcium-rich foods of postmenopausal women in Gaza Strip.
Fish; The current study showed an inverse relationship between quantity of fish intake and
occurrence of FNOF. Burgaz et al., (2007) which demonstrated that fatty fish consumption had
the most important effect on vitamin D status 2–3 weekly portions of fatty fish increased serum
25(OH)D concentrations by 45%. One serving of fatty fish (130 g) contains 16 ug vitamin D.
Meat & Eggs: The present study showed an inverse relationship between quantity of meat and
eggs intake and development of FNOF. This agrees with study of Gaafar and Badr, (2013)
demonstrated that subjects who were consuming milk, eggs, fish, liver and cheese had
significantly higher level of vitamin D. From the researcher point of view fish, meat , and eggs
in the Gaza Strip is relatively expensive that cases may had limited ability to buy because of their
low income and big family size when compared with controls.
5.12. Dietary Vitamin D
The current study showed an inverse relationship between dietary vitamin D intake and
development of FNOF. The results of this study agrees with several studies, Feskanich, et al.,
(2003) conduced study of an 18 years prospective analysis included 72337 postmenopausal
women, In this prospective study of postmenopausal women which assessed relations between
postmenopausal hip fracture risk and calcium, vitamin D, and milk consumption. Study results
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revealed women consuming ≥ 12.5 ug vitamin D from food plus supplements had a 37% lower
risk of hip fracture (RR = 0.63; 95% CI: 0.42, 0.94) than did women consuming < 3.5 ug/day.
Total calcium intake was not associated with hip fracture risk (RR = 0.96; 95% CI: 0.68, 1.34 for
≥ 1200 compared with < 600 mg/d). Milk consumption was also not associated with a lower risk
of hip fracture (P for trend = 0.21). They concluded that an adequate vitamin D intake is
associated with a lower risk of osteoporotic hip fractures in postmenopausal women. Neither
milk nor a high-calcium diet appears to reduce risk. Also agrees with the study of Weatherall,
(2000) which concluded that adequate vitamin D is important in the prevention of
postmenopausal bone loss. At low-to-moderate intakes, calcium absorption is largely dependent
on the action of 1,25-dihydroxyvitamin D for active transport. Insufficient vitamin D leads to
reduce calcium absorption, elevate blood concentrations of parathyroid hormone, and increase
rates of bone resorption, which over time may lead to bone fracture.

5.13. Dietary Calcium
The current study showed an inverse relationship between the quantity of dietary calcium intake
and development of FNOF. Dietary reference intake of calcium for females above 50 years old is
1200 ug/d (Alpers et al., 2008). Present study showed percent of FNOF group (80%) who
consumed less than 1200 (mg/day) of calcium intake was higher than control group (53.3%) and
these differences were high statistical significance (P = 0.000). This agrees with the results of
cross-sectional study conducted by Tajik et al., (2013) that assess the association between BMI
and dietary calcium intake with Bone Mineral Density (BMD) among 299 postmenopausal
women aged 50-65 years old. They found that low dietary calcium intake had significantly
negative effect on BMD at both sides (lumbar spine and femoral neck) among postmenopausal
women. And this study also revealed that calcium intake is a protective factor against
osteopenia/osteoporosis among postmenopausal women. As result, that Calcium intake is vital
for maintaining healthy bones and preventing osteoporosis and insufficient calcium intake leads
to bone loss in aging.
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5.14. Diet Behavior of participants
5.14.1. Adherence to a certain diet regimen
The present study showed that no association between adherence to certain diet regimen and risk
for FNOF. Most of participants followed diet regimen (56.7%).There is no a statistically
significant difference between cases and controls regarding adherence to certain diet regimen (P
> 0.50).
5.14.2. Type of Diet
The current study showed an inverse relationship between intake of fat and risk for FNOF. This
agrees with Viegas et al., (2011) who concluded that a high-fat meal increase the absorption of
vitamin D3, as measured by serum 25(OH)D. This explained by Iqbal & Hussain, (2009) who
reported that enhanced bioavailability of cholecalciferol when administered with fat-rich food.
5.14.3. Milk Consumption
The present study showed an inverse relationship between milk consumption and risk for FNOF.
This agrees with study of Park et al., 2012 which involved Postmenopausal women (n = 1,725)
who participated in the Korean Genome and Epidemiology Study. Food intake was assessed
using a validated semi quantitative food frequency questionnaire. Their study revealed an inverse
association between the dairy dietary pattern and the osteoporosis incidence. Other cross
sectional study conducted by Reed et al., (2007) comprised of 75 East African immigrant women
in Washington state found that the lowest serum concentrations of 25(OH)D were observed in
women who did not drink milk. Women with serum concentrations <15 ng/mL were 66% less
likely to drink milk than women with concentrations of at least >15 ng/mL.

5.15. Biochemical Measurements
5.15.1. Serum Vitamin D
The current study showed an inverse relationship between serum vitamin and risk for FNOF.
This agrees with the study of Looker & Mussolino in (2008), consisted of 1917 white men and
women > or = 65 yrs. of age who were examined in the third National Health and Nutrition
Examination Survey (NHANES III, 1988-1994), a nationally representative survey. Incident hip
fractures were ascertained using linked mortality and Medicare records that were obtained for
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NHANES III participants. Serum 25(OH)D values were measured with a radioimmunoassay kit.
Their study results revealed that there were 156 incident hip fracture cases in the sample. Cases
were older, had lower BMD and body mass index, more prevalent spine or wrist fractures and
weight loss before baseline, and ate fewer kilocalories and less calcium than non-cases.
Moreover, the current study agrees with Sakuma, (2006) results indicated that about two-thirds
(62%) of hip fracture patients had vitamin D insufficiency, suggesting that this condition may be
closely associated with hip fracture in elderly people. Therefore, the serum 25-OHD level may
be a useful index for the risk of hip fracture in elderly people.
5.15.2. Serum Calcium
Present study showed an inverse relationship between serum calcium and risk for FNOF. This
was not statistically significant (P = 0.32). This agrees with Holick, (2006) study that concluded
when 25(OH)D levels are low, calcium absorption is insufficient to satisfy the calcium
requirements. The body responds by increasing the production and release of PTH into the
circulation. The increase in PTH restores calcium homeostasis by enhancing the production of
1,25(OH)2D, increasing tubular re-absorption of calcium in the kidney, and increasing calcium
mobilization from the bone.
5.15.3. Serum Phosphorus
The current study showed a positive relationship between serum phosphorus level and
development of FNOF. This agrees with Holick, (2004) who mentioned the metabolism of
Vitamin D in which phosphorus and PTH regulates production of 1, 25(OH) 2D3 by the kidney.

5.16. Lifestyle characteristic and Sun Exposure
5.16.1. Sun Exposure
The present study showed a direct relationship between the low exposure to sun and the risk for
development of FNOF. This agrees with the results of study conducted by Holick, (2004)
indicated that most humans depend on sun exposure to satisfy their requirements for vitamin D
and its deficiency not only causes rickets among children but also precipitates and exacerbates
osteoporosis among adults and causes the painful bone disease osteomalacia. He concluded that
vitamin D deficiency and decreased exposure to solar UVB radiation have been demonstrated to
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increase the risks of osteoporosis, hip fractures, deadly cancers, cardiovascular disease, multiple
sclerosis, rheumatoid arthritis, and type 1 diabetes mellitus.
5.16.2. Physical Activity
Present study showed a direct relationship between inactivity and the risk for development of
FNOF. This agrees with the results of study conducted by Jeffrey et al., (2013) indicated that a
step increase in the amount of physical activity performed each day resulted in a positive effect
on bone mineral density at the hip. Possible confounding factors such as the use of antiresorptive therapy, body mass index and age were included in the analysis and suggested that age
had a negative effect on bone density while body mass index had a positive effect. Antiresorptive therapy provided a protective effect against loss of bone density. They concluded that
a step increase in the amount of daily activity, and using simple, daily performed tasks, which
can help to prevent decreasing in post-menopausal bone mineral density. Physical inactivity
among people of the Gaza strip is rationale by unavailability of sport clubs and lack of health
education and promotion activities.
5.16.3. Exposure Smoking
The current study showed low percentage of FNOF cases who exposed to smoking. This
disagrees with study of Muftic et al., (2013) which included 100 female patients with average
age 54 in prospective study which involved two groups of patients with osteoporosis. That
protocol included: age, body, mass index (BMI), employment, marital status, risk factors
(smoking, coffee, physical activity), endocrine causes of osteoporosis and osteoporotic fractures.
ln II phase for every patient they were using two methods in diagnostics of osteoporosis:
ultrasound of calcaneus and DXA. In both methods, they analyzed T score and Z score. 21%
patients had 21,12 BMI (low BMI), 58% patients were in menopauses, triad of risk factors
(smoking, consumption of coffee, low physical activity) had 32%, 28% of patients had
osteoporotic fractures. The lower percentage of smoking in this study reflects the social and
cultural constraints on smoking and it is less socially acceptable for Palestinian women to smoke.
5.17. Serum Vitamin D Correlations with Vitamin D Intake and Age
Present study showed that there is a positive significant correlation between serum vitamin D
level and vitamin D intake. Our study showed correlation Coefficient between serum vitamin D
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level and age (0.317) which was statistically significant (P = 0.002). Gaafar & Badr, (2013) were
reported that Vitamin D deficiency and insufficiency were significant more frequent among
female with age group 60 years and more (P <0.05). A higher proportion of participants with
vitamin D deficiency and insufficiency were involved in indoor work or were house wives or not
working; The difference was statistically significant when compared with others involved in field
(outdoor) work (P < 0.0001). This explained by the fact that elderly people remain homebound
and do not receive as much sunlight exposure as those who are younger and also, when the
elderly population receive sun exposure, vitamin D production is hindered by decreased
capability of the skin to utilize the sunlight received because of decrease of 7-dehydrocholesterol
in the skin, which leads to decreased absorption of UVB rays that convert pre-calciferol to
cholecalciferol.
5.18. Serum Vitamin D level and vitamin D intake
The researcher found in this study a direct relation between vitamin D intake and serum vitamin
D level (0.602) which was statistically significant (P = 0.00). Serum Vitamin D level usually
affect by the amount of vitamin D intake and other factors like sun exposure (Holick, 2004).

5.19. Calcium Intake and serum calcium level
The current study showed positive relationship between Calcium intake and its serum level.
Serum Calcium level usually affect by the amount of Calcium intake, but there are many factors
may contribute in serum level like vitamin D status and PTH level (Holick, 2006).
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CHAPTER 6
CONCLUSION & RECOMMENDATIONS

6.1. Conclusion
This study intended to reveal the relationship between vitamin D status and fracture neck of
femur (FNOF) among postmenopausal women in the Gaza Strip. It study was a case-control
conducted in the main governmental hospitals and included 90 participants divided into two
groups: group A (n = 45) patients with FNOF; group B (n = 45) patients without any suspicion of
bone disease.

The study concluded the following:


Advancing in age may associate with increased risk for development of FNOF.



There was an inverse association between educational level, income, employment and risk
for FNOF.



Regarding Family History of Bone Disease, a significant a positive association between a
positive family history of osteoporosis and FNOF.



Strong statistical a positive relationship was observed between low Serum Vitamin D level
and elevated FNOF.



There was an inverse association between FNOF and participants who were exposed to
sunlight.



There were highly of significance a positive association was observed between FNOF and
participants who were physically Inactive.



There were highly of significance a positive association was observed between FNOF and
participants who consumes less servings of milk, eggs, and fish which are rich with vitamin
D and calcium.
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6.2. Recommendation
FNOF is considered as a serious health problem, associated with many factors and little has been
unstated about vitamin D status in relation to bone health of postmenopausal women in the Gaza
Strip, so the researcher summarized the following recommendations:

6.2.1. Recommendation to policy makers


Physicians recommended to include routinely testing their postmenopausal women for
measuring 25(OH)D in serum blood level in the periodic checkups, and inform them about
the importance of vitamin D regarding general health.



Build up an educational and prevention programs that may be implemented by
governmental and the Non-Governmental Organizations (NGOs).



Indorse screening postmenopausal women to prevent FNOF to detecting postmenopausal
women with low bone mineral density and that treating osteoporosis can reduce the risk of
fractures in postmenopausal women.

6.2.2. Recommendation to community


Increase contact between subjects and health centers for women of post reproductive age.



Routinely monitor weight and manage thin, underweight, or small-boned women all have
a greater chance of developing osteoporosis.



All postmenopausal women should increase consumption of vitamin D rich foods such as
fortified milk, fish, liver, eggs and cheese, taking a vitamin D supplement.



Regularly exercise at least 3 times per week, for at least 20–30 minutes each time.



Exposure to sunlight at least 15 to 30 minutes of sun exposure per day at least three times
weekly. Hands, face and both arms need to be exposed to the sun for adequate. Vitamin D
synthesis.



Avoid smoking.

6.2.3. Recommendation to researchers


More research is needed to cover various aspects of osteoporosis among postmenopausal
women.



Conduct a large scale study focus on vitamin D status and FNOF.
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Annex 3

Informed Consent

(Consent Paper)
Dear Participant
My name is ……………. . I am going to make a research study entitled Vitamin D Status and
Fracture Neck of Femur among Post-Menopausal Women in Gaza Strip. Kindly, you are invited
to be in this research study. You have been selected

because you meet the criteria for

participation. This study is conducted as a part of the requirement for the Master Degree in
Clinical Nutrition at the faculty of pharmacy, Al-Azhar University, Gaza, Palestine. The purpose
of this study is to assess the adequacy of vitamin D intake and Fracture Neck of Femur among
Post-Menopausal Women.
If you agree to be in this study, you need to answer the interviewer's questions that will be filled
immediately. Your health status, family history, dietary pattern, vitamin D & calcium rich food
intake, physical activity status, and anthropometric measurements including body height and
weight and to see if association exists between these variables. We will measure the levels of
vitamin D, Calcium and Phosphorus in the blood.
Records of data from this study will be kept confidential. Report and/or publication will be not
including any information that will make it possible to identify any participant. It is your
decision whether or not to participate in this research study.
Statement of consent
I have read/know the above information. I have asked questions and received answers.
I understand that by answering the interviewer questions I give consent for participation in this
study.
Researcher: Mahmoud M. El-Ghaffari. Mobile: 059-9159868
Signature

Date
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Annex 4

)Informed Consent (Arabic

(َّ٘طط ٍ٘افقخ)
أخرٍ اٌّشاسوح/
أّب اىجبدش ٍذَ٘ص اىغفبع .ٛأقً٘ ثئجغاء ثذش ػيَ ٜثؼْ٘اُ دبىخ فٞزبٍ( ِٞص) ٗ مـغ ػْق ػظٌ اىفشظ ػْض اىـٞضاد ثؼض ؿِ
األٍبُ ف ٜقطبع غؼحٝ .ـؼضّ ٜأُ رنّ٘ ٜإدض ٙاىَشبعمبد ف ٜاىضعاؿخ ٗ رٌ اسزٞبعك ىز٘افق دبىزل ٍغ شغٗغ اىَشبعمخٕ .ظٓ
اىضعاؿخ رجغ ٙمَزطيت جؼئ ٍِ ٜاجو اىذص٘ه ػي ٚصعجخ اىَبجـزٞغ ف ٜاىزغظٝخ اإلميْٞٞنٞخ ٍِ ميٞخ اىصٞضىخ ثجبٍؼخ
األػٕغ -غؼح  -فيـط .ِٞدٞش رٖضف اىضعاؿخ ىزق ٌٞٞدبىخ فٞزبٍ ( ِٞص) ٗ ػالقزٖب ثنـغ ػْق ػظٌ اىفشظ ىض ٙاىـٞضاد ثؼض ؿِ
األٍبُ.
إطا مْذ ٍ٘افقخ ػي ٚاىَشبعمخ ف ٜاىضعاؿخ فٞجت ػيٞل اإلجبثخ ػي ٚأؿئيخ اىَقبثو ٗ اىز ٜؿٞزٌ رؼجئزٖب ف٘عا .د٘ه دبىزل
اىصذٞخ ٗ اىزبعٝز اىؼبئي ٜاىَغظَّ ٗ ٜػ اىغظاء ٗ رْبٗه األغظٝخ اىغْٞخ ثفٞزبٍ ( ِٞص) ٗ اىنبىـ ٗ ً٘ٞأٝعب دبىخ اىْشبغ اىجضّٜ
ٗ اىقٞبؿبد اىجشغٝخ ٗ اىز ٜؿزشَو اىط٘ه ٗ اى٘ػُ ٗ طىل ىزق ٌٞٞاىؼالقخ ث ِٞريل اىَزغٞغاد.
ؿْقً٘ ثفذص ٍـز٘ ٙفٞزبٍ ( ِٞص) ٗ اىنبىـ ٗ ً٘ٞاىفـف٘ع ف ٜاىضً ثؼض ؿذت ػْٞخ صً ٍْل .ؿزجق ٚاىَؼيٍ٘بد اىز ٜؿْذصو
ؿغّٝخ ٗ .ىِ رشَو اىزقبعٝغ ٗ اىَْش٘عاد أٍ ٛؼيٍ٘بد رضه ػي ٚأ ٍِ ٛاىَشبعمبد ٗ .ىن ٜاىقغاع فقػ ف ٜاىَشبعمخ أٗ ػضٍٖب
ف ٜاىضعاؿخ.
تُاْ اٌّىافمح
ىقض قغأد  /ػغفذ اىَؼيٍ٘بد أػالٓ .ىقض ؿأىذ األؿئيخ ٗ دصيذ ػي ٚاالجبثبد.
وأنا أفهم أنه من خالل اإلجابة على اسئلة الشخص المقابل فاني قد أعطيت موافقتي للمشاركة في هذه الدراسة.
خىاي8199519050 :

اٌثاحث ِ :حّىد ِحّذ اٌغفاسٌ.
تشَذ إٌىرشؤٍmd.ghaffari@hotmail.com :

ذىلُغ اٌّشاسوح

اٌراسَخ :
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Annex 5

Interviewed Questionnaire

Vitamin D Status and Fracture Neck of Femur among Post-Menopausal Women in
Gaza Strip: A Hospital Based Study
(Questionnaire Form)
Serial No: ���
Research Category

1.�Case

2.�Control

Name of Hospital:…………………………………………………………….
Name of Participant (optional)……… Telephone(optional)……… Mobile(optional)………..
Address: ………………………………….

Personal Data
Marital Status
1.□ Single
2.□Married
3.□Divorced
4.□Widow
Age:……………………………years
Marital Age …………………..years
Age at First Menstruation……years
Menopausal Age…………… ...years

Residency
1.� Gaza Governorate
2.� Middle Gaza Governorate
3.�Khanyonis Governorate
4.�Rafah Governorate
5.�North Governorate
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Construction of Building1.□Concrete 2.□Asbestos□ 3.□Tinplate
Ownership of Dwelling 1.□Rental 2.□ Owned
Type of Dwelling 1.□House

2.□Apartment

Sun and your Dwelling 1.□Sunny

2.□Not Sunny

Educational Level
1.� Illiterate
2.� Basic education
3.� Secondary
4.� University or higher

Patient Occupation
1.�Employed
2.� Housekeeper
3. �Retiree
Average family income/month ……………….NIS
Number of family members………………………
Does the income cover the family needs?
1.� Yes
2. �No

Family History
Osteoporosis

1. Yes

2. No

Liver Disease

1. Yes

2. No

Gastrointestinal Diseases

1. Yes

2. No

Kidney Disease

1. Yes

2. No

Bone Disese

1. Yes

2. No

Cortisone Therapy

1. Yes

2. No

93

Obestetric History
Gravid a…………….
Para…………………
Previous postpartum hemorrhage

1. Yes

2. No

Previous ante partum hemorrhage

1. Yes

2. No

Previous caesarian

1. Yes

2. No

Anemia

1. Yes

2. No

Macrosomic baby

1. Yes

2. No

Gestational Diabetes

1. Yes

2. No

Gestational hypertension

1. Yes

2. No

Neonatal congenital anomalies

1. Yes

2. No

Still birth

1. Yes

2. No

Did you practice family planning? 1. Yes

2. No

If the answer is yes, what method did you use ………………..
Did you practice breastfeeding? 1. Yes

2. No

Drug History
Smoking Status
1. Not Smoker

2. Ex-smoker

3. Smoker

4. Passive Smoker

Diet Behavior
Are you on diet? ?

1. Yes

2. No

If the answer is yes, what type of diet regimen you follow
1. Vegetarian

3. High Protein Diet

2. Low Fat Diet

4. Low Carbohydrate

5. Low Salt
What type of milk usually you have to drink?
1. Fresh milk

2. Powdered milk
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Describe your skin color: 1White□

2Fair□

3Brown□

4Black□

At what age your hair become grey?…………………………………….
Do you expose to sun ray?

1. Yes

2. No

If the answer is yes,
At what time do you usually expose to sun?
1. Before 10:00 am 2. Between 10:00 & 16:00 3. After 16:00
How many days per week you exposed to sun?………………….days
How long you exposed per day?………………………………….minutes

Physical Activity
How physically active are you? (Check one answer on each line)
Does this accurately describe you?
1

I rarely or never do any physical activities.

1. Yes

2. No

2

I do some light or moderate physical activities, but not every week.

1. Yes

2. No

3

I do some light physical activity every week.

1. Yes

2. No

4

I do moderate physical activities every week, but less than 30
1. Yes
minutes a day or 5 days a week.
I do vigorous physical activities every week, but less than 20
1. Yes
minutes a day or 3 days a week.
I do 30 minutes or more a day of moderate physical activities, 5 or
1. Yes
more days a week.
I do 20 minutes or more a day of vigorous physical activities, 3 or
1. Yes
more days a week.
1. Sedentary 2. Under-active 3. Under-active regular–light activities
4 &/or 5Under-active regular 6 &/or7. Active (University of Washington, 2006).

5
6
7

Anthropometric Measurements
Weight………….kg
Height ………….cm

Biochemical Measurements
Serum Vitamin D level…………………….(ng/ml)
Serum Calcium level……………………... (mg/dl)
Serum Phosphorus level………………….. (mg/dl)
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2. No
2. No
2. No
2. No

Intake of Vitamin D and Calcium Rich Food
Directions
For each group of foods, write in the number of times per Day or Week the person eats any of
them and CIRCLE the serving size that is closest to what she usually eats.
Serving Size
Foods

Frequency

Small (½)

Average (1)

Large (2)

Milk

½

1 cup - 250ml

2

Yogurt

½

1 cup - 250ml

2

Margarine

½

1 Tablespoon

2

Tuna fish

45 Gm

90 Gm

180 Gm

Sardine fish

45 Gm

90 Gm

180 Gm

Liver cooked

45 Gm

90 Gm

180 Gm

Beef cooked

45 Gm

90 Gm

180 Gm

Egg

½

1 Large

2

Cheese

½

1 tablespoon

2

Whole Milk

½

1 cup - 250ml

2

Flavored Milk

½

1 cup - 250ml

2

Yogurt

½

1 cup - 250ml

2

Cheddar cheese

1

40g (2 slices)

4

Localwhite cheese

½

1 tablespoon

2

Cream cheese

½

1 tablespoon

2

Feta cheese

½

1 tablespoon

2

Ice cream

½

1 scoop

2

Vitamin D Rich Food Intake

Calcium Rich Food Intake

Thank for your cooperation
Mr. Mahmoud M. El-Ghaffari
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Tally

)Interviewed Questionnaire (Arabic

Annex 6

حاٌح فُرآُِ د و وغش ػٕك ػظُ اٌفخز تُٓ اٌغُذاخ تؼذ عٓ األِاْ فٍ لطاع غضج
)ّٔىرج اعرثأح(
اىغقٌ اىزـيـي���:ٜ
ّ٘ع اىَشبعمخ  � .1 :دبىخ

 � .2شبٕض

اؿٌ اىَـزشف................................................................... : ٚ
اؿٌ اىَشبعمخ (اسزٞبع .................................. )ٛريٞفُ٘( .اسزٞبع ................)ٛج٘اه (اسزٞبع)ٛ
اىؼْ٘اُ........................................................................... :

اٌثُأاخ اٌشخصُح
اٌحاٌح االخرّاػُح
 � .1آّـخ
ٍ � .2زؼٗجخ
ٍ � .3طيقخ
 � .4أعٍيخ
اٌؼّش ............................................................. :ؿْخ
اٌؼّش ػٕذ اٌضواج .............................................. :ؿْخ
اٌؼّش ػٕذ أوي دوسج شهشَح ................................. :ؿْخ
اٌؼّش ػٕذ آخش دوسج شهشَح ................................. :ؿْخ
ِىاْ اٌغىٓ
ٍ � .1ذبفظخ غؼح
ٍ � .2ذبفظخ اى٘ؿطٚ
ٍ �.3ذبفظخ سبُ ّ٘ٝؾ
ٍ �.4ذبفظخ عفخ
ٍ �.5ذبفظخ اىشَبه
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ٔىع اٌغىٓ � .1 :ثطُ٘

 �.2اؿجـذ

ٍِىُح اٌغىٓ � .1:إٝجبع
ّٔط اٌغىٓ � .1:ثٞذ

 �.3صفٞخ

ٍ �.2يل
 �.2شقخ

اٌشّظ و اٌغىٍٓ � .1:شَؾ

�.2غٞغ ٍشَؾ

ِغرىي اٌرؼٍُُ
 � .1أ ٍّٜ
 � .2رؼي ٌٞأؿبؿٜ
 �.3رؼي ٌٞصبّ٘ٛ
 �.4جبٍؼ ٜأٗ صعاؿبد ػيٞب
اٌؼًّ
ٍ٘ � .1ظفخ
 � .2عثخ ثٞذ
ٍ �.3زقبػضح
ِرىعط اٌذخً األعشٌ شهشَا ً ................................ثبىشٞنو اإلؿغائٞيٜ
ػذد أفشاد اٌؼائٍح................................................
هً َغطٍ اٌذخً احرُاخاخ اٌؼائٍح؟ّ � .1ؼٌ

 � .2ال

اٌراسَخ اٌؼائٍٍ
هشاشة العظام

� ٔؼُ

� ال

أِشاض اٌىثذ

�ٔؼُ

� ال

أِشاض اٌّؼذج و األِؼاء

�ٔؼُ

� ال

أِشاض اٌىًٍ

�ٔؼُ

� ال

أِشاض اٌؼظاَ

�ٔؼُ

� ال

اٌؼالج تاٌىىسذُضوْ

�ٔؼُ

� ال
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ذاسَخ اٌحًّ و اٌىالدج
ػذد ِشاخ اٌحًّ................................................
ػذد ِشاخ اٌىالدج................................................
نزيف بعد الوالدة

� ٔؼُ

� ال

ٔضَف لثً اٌىالدج

�ٔؼُ

� ال

والدج لُصشَح

�ٔؼُ

� ال

فمش اٌذَ

�ٔؼُ

� ال

طفً رو حدُ وثُش

�ٔؼُ

� ال

عىشٌ اٌحًّ

� ٔؼُ

� ال

اسذفاع ظغط اٌذَ ػٕذ اٌحًّ

�ٔؼُ

� ال

ِىاٌُذ َؼأىْ ِٓ ذشىهاخ خٍمُح

�ٔؼُ

� ال

والدج خُٕٓ ُِد

� ٔؼُ

� ال

هً لّد تؼًّ ذٕظُُ ٌألعشج "إٌغً" ؟ ّ � .1ؼٌ

 �.2ال

إطا مبّذ اإلجبثخ ّؼٌ ٍ ،ب ٕ ٜاى٘ؿٞيخ اىَـزشضٍخ .....................................
هً ِاسعد اٌشظاػح اٌطثُؼُح ؟ ّ � .1ؼٌ  �.2ال

ّٔط اٌحُاج
حاٌح اٌرذخُٓ:
 � .1غٞغ ٍضسْخ

 � .2رزؼغظ ِٞىضسبُ اٟسغِٝ

هً ذرثؼُٓ ٔظاِا غزائُا ِؼُٕا؟ ٔ� .1ؼُ

ٍ �.3ضسْخ
�.2ال

إرا وأد اإلخاتح ٔؼُِ ،ا هى ٔىع اٌغزاء اٌرٍ ذرثؼُٕه:
 � .1أّب ّجبرٞخ

 � .2قيٞو صُٕ٘

 �.3مضٞغ ثغٗرْٞبد

 �.4قيٞو ؿنغٝبد

 �.5قيٞو أٍالح
�.2تىدسج

ِا هى ٔىع اٌحٍُة اٌزٌ ذؼرادَٓ ذٕاوٌه؟ � .1طاصج
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اٌرؼشض ٌٍشّظ
هً ذرؼشظُٓ ألشؼح اٌشّظ؟ ٔ� .1ؼُ

�.2ال

إطا مبّذ اإلجبثخ ّؼٌ،
فٍ أٌ ولد ذرؼشظُٓ ٌٍشّظ؟
� .1لثً اٌؼاششج صثاحا ً

�. 3تؼذ اٌشاتؼح ػصشاً

�.2تُٓ اٌؼاششج و اٌشاتؼح ػصشاً

وُ

ػذد

األَاَ

اٌرٍ

ذرؼشظُٓ

تها

ٌٍشّظ

ِٓ

وُ

طىي

اٌّذج

اٌرٍ

ذرؼشظُٓ

تها

ٌٍشّظ

خالي

وُف ذصفُٓ ٌىْ خٍذن � .1أتُط

�. 3تٍٕ

�.2أشمش

وً

أعثىع…………….

اٌُىَ………………….

أٝبً
صقبئق

� .4أعىد

في أي سن أصبح شعرك أشيب؟....................................
إٌشاط اٌثذٍٔ
وُ أٔد ٔشُطح تذُٔا ؟ (ٍِ فعيل اسزبع ٙإجبثخ ٗادضح ىنو ؿطغ)

هً هزا َصفه تشىً دلُك؟
ٔ 1ادساً أو ال أِاسط أٌ ٔشاط تذٍٔ

� ٔؼُ

� ال

 2ألىَ تاألٔشطح اٌثذُٔح اٌخفُفح أو اٌّرىعطح و ٌىٓ ٌُظ أعثىػُا

� ٔؼُ

� ال

 3ألىَ تاألٔشطح اٌثذُٔح اٌخفُفح أعثىػُا

� ٔؼُ

� ال

 4ألىَ تاألٔشطح اٌثذُٔح اٌّرىعطح أعثىػُا "الً ِٓ  30دلُمح َىُِاً" أو ِ 5شاخ

� ٔؼُ

� ال

تاألعثىع
 5ألىَ تاألٔشطح اٌثذُٔح اٌمىَح أعثىػُا "الً ِٓ  20دلُمح َىُِاً" أو ِ 3شاخ

� ٔؼُ

� ال

تاألعثىع"
 6ألىَ تاألٔشطح اٌثذُٔح اٌّرىعطح " 30دلُمح أو أوثش َىُِاً" ِ 5 "،شاخ و أوثش

� ٔؼُ

� ال

أعثىػُا"
 7ألىَ تاألٔشطح اٌثذُٔح اٌمىَح " 20دلُمح أو أوثش َىُِاً" ِ 3 "،شاخ و أوثش

� ٔؼُ

� ال

أعثىػُا"

 .1سبٍو

 .2أقو ٍِ ّشٞػ

 .3أقو ٍِ ّشٞػ ٗ ٍَبعؽ ىألّشطخ اىشفٞفخ ثبّزظبً

ىيْشبغ اىجضّ ٜثبّزظبً  / ٗ 6أٗ ّ 7شٞػ( .جبٍؼخ ٗاشْطِ.)2006 ،
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/ٗ 4أٗ  5أقو ٍِ ّشٞػ ٗ ٍَبعؽ

اٌمُاعاخ اٌثششَح
اٌىصْ ……………………مجٌ
اٌطىي ……………………ؿٌ
اٌفحىصاخ اٌّخثشَح
ٍـز٘ ٙفٞزبٍ ِٞص ف ٜاىَصو …………………… (ّبّ٘جغاًٍ /و)
ٍـز٘ ٙاىنبىـ ً٘ٞف ٜاىَصو …………………… (ٍيجٌٍ /و)
ٍـز٘ ٙاىفـف٘ع ف ٜاىَصو …………………… (ٍيجٌٍ /و)

ذٕاوي األغزَح اٌغُٕح تفُرآُِ د و اٌىاٌغُىَ
ذىخُهاخ :ىنو ٍجَ٘ػخ ٍِ األغؼَخ ،امزت ػضص اىَغاد ثبى ً٘ٞأٗ األؿج٘ع اىز ٜرزْبٗى ِٞأ ٗ ٌٍْٖ ٛظغ صائغح د٘ه دجٌ اىذصخ اىزقغٝجٜ
اىز ٜرزْبٗىْٖٞب ػبصح.

األطؼّح
ديٞت
ػثبصٛ
ٍبع جغِٝ
ؿَل رّ٘ب
ؿَل ؿغصِٝ
مجضٓ ٍطج٘سخ
ىذٌ ثقغٍ ٛطج٘ر
ثٞط
ججْٔ
األغزَح اٌغُٕح تاٌىاٌغُىَ
ديٞت مبٍو
ديٞت ثْنٖخ
ػثبصٛ
ججْخ شٞضع
ججْٔ ثٞعبء ٍذيٞخ
ججْٔ مغَٝخ
ججْٔ فٞزب
آٝؾ مغٌٝ

اٌرىشاس

حدُ اٌحصح
ِرىعطح )(1
صغُشج )½(
األغزَح اٌغُٕح تفُرآُِ د
 1م٘ة – ٍ 250و
½
 1م٘ة – ٍ 250و
½
ٍيؼقخ مجٞغح
½
 90جٌ
 45جٌ
 90جٌ
 45جٌ
 90جٌ
 45جٌ
 90جٌ
 45جٌ
 1مجٞغح
½
 40جٌ  -شغٝذزبُ
شغٝذخ
 1م٘ة – ٍ 250و
 1م٘ة – ٍ 250و
 1م٘ة – ٍ 250و
 40جٌ  -شغٝذزبُ
 40جٌ  -شغٝذزبُ
ٍيؼقخ مجٞغح
ٍيؼقخ مجٞغح
ٍ 1ذقِ

½
½
½
شغٝذخ
شغٝذخ
½
½
½

وثُشج )(2

اٌحغاب

2
2
2
 180جٌ
 180جٌ
 180جٌ
 180جٌ
2
4
2
2
2
4
4
2
2
2
شكراً لحسن تعاونكم
الباحث  /محمود محمد الغفاري
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