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Abstract
Premenstrual syndrome (PMS) is a collection of physical, psychological and emotional
symptoms occurring during the luteal phase of the menstrual cycle, followed by
resolution within a few days after the onset of bleeding. Women with PMS consume
more dairy products, refined sugar, and high-sodium foods than women without PMS.
Goal: The goal of this study is to reveal the relationship between dietary changes, health
remedies and occurrence of PMS in the college of pharmacy.
Objectives: to reveal the effect of dietary behavior on premenstrual syndrome, identify
the relationship between serum Mg and Ca with PMS, and to suggest ideas and
recommendation of dietary intakes for women with PMS.
Methodology: A case control study, 98 participants from Pharmacy College with/without
PMS who are the same age, between the periods January 2013 to November 2013. They
will be recruited according to the inclusion criteria in the study after getting their consent.
Result: The mean of PMS scores for cases (19.69) significantly higher than control
subjects (4.08). The study shows that here is a significant difference between the means
of serum calcium level for control (9.26 mg/dl) and case (8.45 mg/dl). Furthermore, there
is a significant difference between the means of serum magnesium level for control (2.34
mg/dl) and case (1.44mg/dl).
Conclusion: Regarding to the effect of dietary behavior on premenstrual syndrome, there
is an obvious relationship between PMS and types of foods that are consumed. The more
consumption of calcium and magnesium rich food is expected to minimize the
complication of PMS and the other hand, consuming poor food in calcium and
magnesium is expected to show more complication of PMS. However, almost 18% of the
students under study have shown PMS complications.
Recommendation: It is recommended for who have PMS complications to follow
dietary balances and to focus on rich food in calcium and magnesium also vitamin B6
and try to minimize in caffeinated beverages. That would help and to reduce or even to
prevent the PMS discomfort and complains
Keywords: Premenstrual syndrome (PMS), calcium, magnesium
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الملخص العربي
متالزمة ما قبل الحيض هي عبارة عن مجموعة من األعراض الجسدية والنفسية و العاطفية التي تحدث خالل مرحلة
ما قبل الدورة الشهرية ،قبل  01-5أيام من النزول الفعلي لدم الحيض .في هذه الفترة من الدورة الشهرية تستهلك
النساء عادة المزيد من منتجات األلبان ،و السكريات ،واألطعمة عالية الصوديوم اذا ما قورنت بالنساء الالئي ال
يعانين من متالزمة ما قبل الحيض.
الهدف من هذه الدراسة :هو معرفة العالقة بين التغييرات الغذائية ومدى تأثير نقصان الكالسيوم والمغنيسيوم على
الحالة الصحية بين طالبات كلية الصيلة في جامعة األزهر-غزة والالتي يعانين من متالزمة ما قبل الحيض.
منهجية البحث :شملت الدراسة  89طالبة من طالبات كلية الصيدلة تم توزيعها على مجموعتين .المجموعة األولى
:مجموعة الحالة شملت  98حالة ،والثانية هي المجموعة الضابطة شملت  98طالبة سليمة ،من الالتي ال يعانين من
متالزمة ما قبل الدورة الشهرية والالتي من نفس الفئة العمرية ،في الفترة بين يناير  3102إلى نوفمبر .3102
نتائج الدراسة :أظهرت النتائج أن متوسط االصابة بمتالزمة ما قبل الدورة الشهرية في مجموعة الحاالت ( ) 08.98
وهي أعلى بكثير من المجموعة الضابطة (  .) 9.19وأظهرت نتائج الدراسة وجود عالقة ذات داللة احصائية بين
حدوث متالزمة ما قبل الحيض وحالة كل من الكالسيوم والمغنيسيوم في الدم حيث أظهرت النتائج انخفاض مستوى
كل من الكالسيوم والمغنيسيوم في مجموعة الحالة  ،هذا كان واضحا من خالل الفرق ذي الداللة االحصائية بين
متوسط مستوى مصل الكالسيوم في المجموعة الضابطة ( 8.39ملغ  /دل ) و مجموعة الحالة (9.95ملغ  /دل ).
فيما يخص المغنيسيوم تبين أن هناك فرقا ذا داللة احصائية بين متوسط مستوى المغنيسيوم في الدم في المجموعة
الضابطة حيث بلغ (  3.29ملغ  /دل ) أما مجموعة الحالة ( 0.99ملغ  /دل(
االستنتاج :هناك عالقة واضحة بين متالزمة ما قبل الحيض وتأثير السلوك الغذائي عليها حيث كان ذلك واضحا
من خالل االستهالك األكبر للغذاء والذي هو في مجمله فقير بالكالسيوم و المغنيسيوم أو من خالل االستهالك
القليل للغذاء و الذي هو في مجمله غني بهاذين العنصرين الهامين .نتيجة هذا البحث بينت أن  ٪ 09من
الطالبات الالئي أجري عليهن البحث كان لديهن مضاعفات ناتجة عن متالزمة ما قبل الحيض.
التوصيات :اتباع نظام غذائي متوازن غني بالكالسيوم و المغنيسيوم و بفيتامين  9وكذلك األلياف والتقليل من
المشروبات الحاوية على الكافيين وذلك لتقليل مضاعفات متالزمة ما قبل الحيض.
الكلمات المفتاحية متالزمة ما قبل الحيض ,كالسيوم ,مغنيسيوم
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Chapter 1
1. Introduction
Premenstrual syndrome (PMS) is a collection of physical, psychological and emotional
symptoms occurring during the luteal phase of the menstrual cycle, followed by
resolution within a few days after the onset of menstruation (Lete, 2011).
Premenstrual symptoms occur in 95% of women of reproductive age. Severe, debilitating
symptoms occur in about 5% of those women. There is no consensus on how symptom
severity should be assessed, which has led to a wide variety of symptoms scales, making
it difficult to synthesize data on treatment efficacy (Kwan, 2009).
Many women experience mild physical and emotional PMS symptoms which are not
particularly troublesome and not interfere with normal activities, also there are many
women experience moderate PMS which can interfere with normal activities. However,
when severe these symptoms can lead to a breakdown in interpersonal relationships and
interference with normal activities.
A working definition of PMS is “a condition which manifests with distressing physical,
behavioral and psychological symptoms not due to organic or underlying psychiatric
disease, which regularly recurs during the luteal phase of each menstrual (ovarian) cycle
and which disappear or significantly regresses by the end of menstruation, Where women
with more severe affective symptoms are classified as having premenstrual dysphoric
disorder (Panay, 2011).
The vital factor, which discriminates PMS from other disorders, is the pattern of
symptom manifestation. The luteal phase of the menstrual cycle occurs after ovulation,
when serum progesterone levels rise. Evidence has not shown affected women to have
higher or lower levels of progesterone and it is therefore hypothesized that there is an
increased sensitivity to progesterone, which in turn could be attributable to a
neurotransmitters abnormal function or deficiency, for example gamma-aminobutyric
acid (GABA) or serotonin (Yonkers, 2008). Serotonin plays an important role in other
mood disorders, for example selective serotonin reuptake inhibitors (SSRIs) are used
1

widely in the treatment of depression. Evidence suggests that the serotonin levels or
serotonin receptor concentration varies during the menstrual cycle and is under the
influence of estrogens and progesterone (Baker, 2012). Tying in with this theory is the
fact that SSRIs improve symptoms in PMS (Landen, 2011).
Women have always been interested in nutrition and its impact on their health and
wellbeing. Many women are affected by the dramatic variation in hormone levels that
occur during each menstrual cycle, and know from experience that some foods may help
them to feel better or worse. For some the menstrual cycle involves uncomfortable, but
tolerable side effects, but for a minority of women menstrual symptoms have more severe
side effects, resulting in PMS, which may be sufficiently severe to require medical
intervention, when PMS symptoms become more exacerbated it called Premenstrual
Dysphoric Disorder (Jefferson, 2003).
1.1 Calcium & Magnesium
1.1.1 Calcium
Calcium regulates numerous cellular events including gene transcription, muscle
contraction, exocytosis and cell survival.
The deficiency of this ion is considered to be a potential health hazard. Indeed, calcium
deficiency has been implicated in skeletal abnormalities and hypertension by increasing
vascular smooth muscle tone (Hong, 2011).
Ovarian hormones influence calcium, magnesium, and Vitamin D metabolism, and
estrogen regulates calcium metabolism and intestinal calcium absorption as well as
parathyroid function and gene expression. Several clinical trials have suggested that
calcium supplementation can improve mood and somatic symptoms in PMS (Girman,
2013).
1.1.2 Magnesium
Magnesium is involved in more than 300 essential metabolic reactions, including energy
production, DNA and RNA synthesis.
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Magnesium deficiency leads to an increased incidence of cardiovascular diseases,
including hypertension, stroke and atherosclerosis and gastrointestinal disorders,
including loss of appetite, nausea and vomiting (Hong, 2011).
Because low levels of red cell; magnesium has been correlated with women experiencing
PMS. Magnesium supplementation has been studied as adjunctive therapy for women
with PMS. Researchers show in small trials were included that compared magnesium and
placebo. It was noted that the trials although randomized with adequate methodological
quality were small “with poor measurement and reporting outcomes.” One of the larger
studies included data on the levels of prostaglandin F2 alpha. Women taking the
magnesium therapy had substantially lower levels of prostaglandin F2 (PGF2) alpha in
their menstrual blood than those on the placebo (P <0.05); these lower levels correlated
with a decrease in pain by the participants. A possible biological rationale for the
effectiveness of magnesium is the inhibition of PGF2 alpha and the promotion of muscle
relaxation and vasodilatation (Proctor, 2002).
1.2 Dietary Manipulation
Dietary manipulation is often used for PMS symptoms, although no food-based strategy
has been properly evaluated to date. Based on findings by Abraham that women with
PMS typically consume more dairy products, refined sugar, and high-sodium foods than
women without PMS, many clinicians recommend reducing or eliminating these foods
for women with severe symptoms (Abraham, 2007).
Limiting caffeine intake is often recommended as well, based on the findings in at least 2
studies associating increased intake of caffeine-containing beverages with increased
prevalence and severity of PMS symptoms (Dog, 2001).
High estrogen levels are believed to be correlated with PMS symptoms in some women.
Because diets higher in fat are believed to contribute to higher estrogen levels, and
because high-fiber diets are believed to help reduce estrogen levels based on their effect
on intestinal flora, another common approach in clinical practice is to recommend a
relatively low-fat, high fiber diet. Although the rationale for all of these dietary
approaches is appealing, and in fact such a diet is health promoting for many people for
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other reasons, none of these dietary manipulation strategies has to date been adequately
studied for efficacy in women with PMS (Dog, 2001).

1.3 Goal
The goal of this study is to reveal the relationship between dietary changes, health
remedies and occurrence of PMS in the college of pharmacy, Alazhar university- Gaza.
1.4 Objectives
1. To reveal the effect of dietary behavior on premenstrual syndrome.
2. To identify the relationship between serum Ca and PMS.
3. To identify the relationship between serum Mg and PMS.
4. To explore the effect of Ca and Mg on improving the symptoms.
5. To suggest ideas and recommendation of dietary intakes and exercise for women
with PMS.
1.5 Hypothesis:
There is relationship between Dietary Changes, natural health remedies and Women's
pain and discomfort from premenstrual syndrome.
1.6 Problem statement:
Premenstrual syndrome, a common cyclic disorder of young and middle-aged women, is
characterized by emotional and physical symptoms that consistently occur during the
luteal phase of the menstrual cycle. Women with more severe affective symptoms are
classified as having premenstrual dysphoric disorder. Although the etiology of these
disorders remains uncertain, research suggests that altered regulation of neurohormones
and neurotransmitters is involved. Premenstrual syndrome and premenstrual dysphoric
disorder are diagnoses of exclusion; therefore, alternative explanations for symptoms
must be considered before either diagnosis is made. Women with mild symptoms should
be instructed about lifestyle changes, including healthy diet, sodium and caffeine
restriction, exercise, and stress reduction. Supportive strategies, such as use of a symptom
diary, may be helpful in diagnosing and managing the disorders. In women with
4

moderate symptoms, treatment includes both medication and lifestyle modifications.
Dietary supplements, such as calcium and evening primrose oil, may offer modest
benefit. Selective serotonin reuptake inhibitors such as fluoxetine and sertraline are the
most effective pharmacologic agents. Prostaglandin inhibitors and diuretics may provide
some relief of symptoms. Only weak evidence supports the effectiveness of
gonadotropin-releasing hormone agonists, androgenic agents, estrogen, progesterone, or
other psychotropics, and side effects limit their use.
Increasing evidence shows premenstrual syndrome might also be triggered by dietary
deficiencies in certain vitamins or minerals, especially calcium and magnesium.
"Calcium and magnesium deficiency are strongly implicated as a causative factor in
premenstrual syndrome.
Red blood cell magnesium levels in PMS patients have been shown to be significantly
lower than in normal subjects," Also previous studies showed there is relationship
between

dietary factors, lifestyle, hormonal changes and Premenstrual syndrome,

therefore, the study aims to clarify this relationship (Raymond, 2003).
1.7 Significance of the Study:
Because previous studies stated that the premenstrual syndrome related nutrients, the
current study could reveal this relationship and another to reduce the risks and
complications through food and natural health remedies. The study will give baseline
information to describe impact of calcium and magnesium dietary changes on
premenstrual syndrome.
1.8 Context of Study:
This

section will

present

basic

information on the

Palestinian population,

geography, socio-economic situation, and health sector of the Gaza Strip.
1.8.1 Geographic and Demographic Context:
Palestine comprises two areas separated geographically: the West Bank and Gaza Strip.
Gaza Strip is very crowded place with area 365 Km2.
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Gaza Strip comprises the following main five governorates: North of Gaza, Gaza City,
Mid-Zone, Khanyounis, and Rafah (MOH, 2006).
The total population of the Palestinian Territory at mid-2012 was about 4.29 million; 2.18
million males and 2.11 million females. The estimated population of West Bank was 2.65
million of which 1.35 million males and 1.30 million females. While the estimated
population of Gaza Strip totaled 1.64 million of which 835 thousand males and 809
thousand females. The percentage of urban population mid-2012 was about 73.8%, while
the percentage of population in rural and camps areas was 16.8% and 9.4% respectively
[Palestinian Central Bureau of Statistics (PCBS), 2012].
1.8.2 Socio-economic and socio-political Context
1.8.2.1 Unemployment - The results showed that more than one fifth of participants in
the labor force were unemployed in the 1st quarter of 2012 at 23.9% as of 20.1% in the
West Bank and 31.5% in Gaza Strip. Unemployment rate reached 31.5% among females
compared to 22.0% among males (PCBS, 2012).
1.8.2.2 Poverty- The relative poverty line and the deep poverty line according to
consumption patterns (for reference household consisted of 2 adults and 3 children) in the
Palestinian Territory in 2012 was 2,293 NIS, and 1,832 NIS respectively. The poverty
rate among Palestinian individuals was 25.8 (17.8% in the West Bank and 38.8% in Gaza
Strip) (PCBS, 2012).
1.8.2.3 Education- The 2011 data revealed that the percentage of individuals (15 years
and over) who completed university education (A bachelor degree and above) was
11.3%, while the percentage of individuals who did not complete any stage of education
reached 10.8%. These results showed that there were differences between males and
females in educational attainment, where the percentage of males who have completed
university education (bachelor and above) was 12.0% compared to 10.5% for females. As
for those who did not complete any stage of education, their percentage among males was
8.3% compared to 13.4% for females (PCBS, 2012).
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1.8.3 Health Service Context
There are six major health service providers in Palestine; the Ministry of Health (MOH),
Medical services, United Nations Relief and Work Agency (UNRWA), Nongovernmental Organizations (NGO), and private for-profit providers. MOH bears the
heaviest burden, as it has the responsibility. The MOH provides primary, secondary and
some tertiary health services and purchases some tertiary services from private providers
domestically and abroad. Ministry of Health play the main role in providing and
controlling immunizations scheme, public health activities, Licensing and registration of
private clinics and non-public health institutions. There are other limited public health
providers beside MOH, mainly Police Health Services (WHO, 2006).
In the Gaza Strip, there are (59) primary health care (PHC) centers and in the West Bank,
there are (394) PHC centers (MOH, 2011).
UNRWA health program focuses on comprehensive preventive and PHC. Services are
covering medical care, family health, disease control and prevention, and health
education (MOH, 2006).
Secondary and Tertiary Health Care-the hospital services are operated by the government
and non-government sectors. There are (76) hospitals in Palestine; (51) in West Bank and
(25) in Gaza Strip, with total number of (5,108) beds in government and non-government
hospital (MOH, 2011).
1.8.4 Context of Study
Anthropometric measures- Anthropometry is the study of the measurement of the
human body in terms of the dimensions of bone, muscle, and adipose tissue.
Anthropometry includes human body measurements as: weight, standing, height,
recumbent length, skin fold thickness, circumferences (head, waist, etc.). Several indexes
and ratios can be derived from anthropometric measurements such as Body Mass Index
(BMI) [Centers for Disease Control and Prevention (CDC), (2007).
Body Mass Index (BMI) – Is a measure of weight in kilograms (kg) relative to height in
meters (m) squared. BMI is considered a reasonably reliable indicator of total body fat,
7

which is related to the risk of disease and death , when BMI increase ,calcium level will
decrease(U.S. Department of Agriculture (USDA) and U.S. Department of Health and
Human Services (HHS, 2010).
Daily intake of calcium (mg/day)- The Institute of Medicine sets the daily tolerable
upper intake level (UL) for calcium based on age as follows: Age 0-6 months, 1000 mg;
6-12 months, 1500 mg; 1-3 years, 2500 mg; 9-18 years, 3000 mg; 19-50 years, 2500 mg;
51+ years, 2000 mg. Higher doses increase the chance of having serious side effects.
Some recent research also suggests that doses over the recommended daily requirement
of 1000-1300 mg daily for most adults might increase the chance of heart attack. This
research is concerning, but it is still too soon to say for certain that calcium is truly the
cause of heart attack. Until more is known, continue consuming adequate amounts of
calcium to meet daily requirements, but not excessive amounts of calcium. Be sure to
consider total calcium intake from both dietary and supplemental sources and try not to
exceed 1000-1300 mg of calcium per day. To figure out dietary calcium, count 300
mg/day from non-dairy foods plus 300 mg/cup of milk or fortified orange juice
(www.webmd.com)
Daily intake of magnesium (mg/day)- The daily Recommended Dietary Allowances
(RDA) for elemental magnesium are: Age 1-3 years, 80 mg; 4-8 years, 130 mg; 9-13
years, 240 mg; 14-18 years, 410 mg (boys) and 360 mg (girls); 19-30 years, 400 mg
(men) and 310 mg (women); 31 years and older, 420 mg (men) and 320 mg (women). For
pregnant women age 14-18 years, the RDA is 400 mg; 19-30 years, 350 mg; 31-50 years,
360 mg. For lactating women age 14-18 years, the RDA is 360 mg; 19-30 years, 310 mg;
31-50 years, 320 mg. For infants less than one year of age, adequate intake (AI) levels are
30 mg from birth to 6 months and 75 mg from 7 to 12 months. The daily upper intake
level (UL) for magnesium is 65 mg for children age 1-3 years, 110 mg for 4-8 years, and
350 mg for anyone over 8 years old, including pregnant and breast-feeding women.
Daily intake of fats (g/day)- The Institute of Medicine (IOM) established that acceptable
ranges for total fat intake for adults ages 19 years and older is 20–35% of a 2,000
calorie level per day (44.4-77.7 g /day) ( USDA and HHS, 2010).
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Daily oils intake (servings/day)- Fats with a high percentage of monounsaturated and
polyunsaturated fatty acids are usually liquid at room temperature and are referred to as
“oils”; average daily intake of oils adjusted to a 2,000 calorie level is 18 g/day (USDA
and HHS, 2010).
Healthy participants (controls) - In a case –control study, the controls are a group of
people without the disease or condition under study who are selected as control, or
comparison, subjects (Klein et al., 2007)
Physical activity: Is defined as any bodily movement produced by the contraction of
skeletal muscle that increases energy expenditure above a basal level. The term "physical
activity" generally refers to health-enhancing PA (as brisk walking, dancing, and
swimming). The PA of moderate intensity that an adult makes weekly can be classified
into four categories: inactive (no activity beyond baseline), low (activity beyond baseline
but fewer than 150 minutes a week), medium (150 minutes to 300 minutes a week), and
high (more than 300 minutes a week). Low amounts of activity provide some benefits;
medium amounts provide substantial benefits; and high amounts provide even greater
benefits [U.S. Department of Health and Human Services (HHS), 2008].
Serving size- A Food Guide Serving is simply a reference amount. For example, one
Food Guide Serving equals 125 ml (½ cup) fresh, frozen or canned vegetable or fruit or
100% juice (Health Canada, 2007).
Waist circumference (WC) - WC is actually a perimeter, which provides an estimate of
body girth at the level of the abdomen. WC is often used as a surrogate marker of
abdominal fat mass, because WC correlates with abdominal fat mass (subcutaneous and
intra-abdominal) and is associated with cardio metabolic disease risk (DM, HTN,
dyslipidemia, and CHD) (Klein, 2007)
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Chapter 2
Literature Review
2.1 Overview of premenstrual syndrome (PMS)
Premenstrual syndrome (PMS) consists of a group of psychological and somatic
symptoms that are related to the menstrual cycle sufferers are usually affected during the
luteal phase of their menstrual cycle, with the symptoms disappearing by the end of
menstruation (Johnson, 2004).
Premenstrual syndrome is marked by a variety of emotional, physical, and behavioral
symptoms that occur during the late luteal phase of the menstrual cycle and remit shortly
after menstrual bleeding begins (Cheng, 2012).

The term premenstrual syndrome (PMS) refers to a cluster of mood, physical and
cognitive symptoms that occur during the luteal phase of the menstrual cycle and subside
with the onset of menstruation (ACOG, 1995).
Premenstrual dysphoric disorder is a similar, but more exaggerated form of premenstrual
syndrome that causes significant distress and interferes with normal functioning. A
biopsychosocial perspective explains the physical, psychological, and cultural factors that
play a role in the development and maintenance of the two syndromes (Sohrabia, 2013).
Establishing the diagnosis for both syndromes requires prospective monitoring of
symptoms for two menstrual cycles. Moderate success has been demonstrated for
medications, dietary changes, and psychological treatment (Sigmon, 2012).
PMS occurs periodically and frequently around one to two weeks before the menstrual
period starts (the luteal phase) (Sohrabia, 2013).
Previous theories about the cause of PMS relate to hormonal imbalances (i.e., estrogen
and progesterone), hormonal deficiencies, salt and water deficiencies, vitamin
deficiencies, psychological problems, and dysfunction of the autonomic nervous system
(Raymond, 2003).
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Premenstrual symptoms occur between ovulation and the start of menstrual bleeding.
More than 150 symptoms have been linked to PMS. They may vary greatly from cycle to
cycle and be worse during times of increased stress. There are three categories of
symptoms: physical symptoms, psychological and behavioral symptoms. Common
physical symptoms: Bloating, weight gain, Fatigue, lack of energy, Headaches, Cramps,
aching muscles and joints, low back pain, Breast swelling and tenderness, Food cravings,
especially for sweet or salty foods, Sleeping too much or too little, Low sex drive,
Constipation or diarrhea. Psychological and behavior symptoms: Sad or depressed mood,
Anger, irritability, aggression, anxiety, mood swings, Decreased alertness, trouble
concentrating, Withdrawal from family and friends.
Women who have severe premenstrual mood swings, depression, irritability, or anxiety
(with or without physical symptoms) are said to have premenstrual dysphoric disorder
(PMDD). Symptoms generally go away within the first 3 days of menstrual bleeding.
This severe type of PMS isn't common ( Daugherty, 1998).
Symptoms of PMS vary between women and each individual can also experience
different symptoms from month to month. These include mood swings, irritability,
increased appetite, carbohydrate and alcohol cravings, breast tenderness, headaches and
bloating (Wang, 2008).
It is known that females with PMS report a poorer health-related quality of life, and that
PMS may result in increased healthcare utilization and decreased occupational
productivity (Borenstein, 2003). A poorer perceived quality of sleep has also been
reported in females with PMS (Baker, 2007). As have a poorer lifestyle and greater
psychiatric comorbidity (Cheng, 2012).
In addition to depressed mood, it has been reported that women with PMS/PMDD
experience increased appetite, expressed as increased food cravings and intake, as well as
increased alcohol consumption (Nisar, 2008).
It is believed that having other underlying chronic diseases such as diabetes, irritable
bowel syndrome or food allergies can make a woman more prone to PMS. This is
supported by the finding that women with higher levels of ‘inflammatory markers’ 11

protein and acids produced when the body is undergoing some sort of stress - have more
severe premenstrual symptoms. So making sure that any other chronic medical condition
is controlled as well as can be may help to reduce the severity of the symptoms (Lee et
al., 2006). Complementary medicine approaches are widely used by women with
premenstrual syndrome (PMS) and premenstrual dysphoric disorder (PMDD) (Girman,
2013).
Some studies have suggested that mineral deficiency may be related to PMS. Magnesium
deficiency may be an important factor for PMS (Raymond, 2003).
2.2 Etiology of PMS
The etiology of the syndrome is multifactorial and not fully defined. The effects of
hormonal disturbances, especially a low level of progesterone in the luteal phase,
disturbed function of aldosterone activity leading to sodium and water retention,
imbalance of the hypophyseal–pituitary–adrenal axis leading to inadequate secretion of
adrenal

hormones,

disturbed

secretion

of

neurotransmitters

with

functional

hyperprolactinemia, dietary deficits of calcium, magnesium, and pyridoxine, alcohol,
carbohydrate tolerance disturbances, obesity, and environmental factors, e.g. stress, have
all been postulated (Rapkin, 2003). Initially, a great role in the etiology was attributed to
decreased levels of progesterone in the luteal phase (Nick, 2011). Progesterone can have
anxiolytic properties due to the action of progesterone metabolites, especially
allopregnenolone, are neuro active, acting via the gamma-aminobutyric acid (GABA)
system in the brain (Chrousos, 1998).
PMS is, involving behavior, diet, alcohol consumption, smoking, and physical activity.
For these reasons, non-medical therapy, including modification and supplementation of
the diet, relaxation techniques, and increased physical activity, plays a significant role.
Several pharmacological treatments appear to be effective. The therapeutic modality
depends on the kind of hormonal disturbances and involves drugs inhibiting the secretion
of prolactin, re-uptake of serotonin, or inhibition of ovulation. (Andrzej, 2006).
The cyclical ovarian activity and the effect of estradiol and progesterone on the
neurotransmitters serotonin and gamma-aminobutyric acid (GABA) appear to be key
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factors. Absence of PMS before puberty, in pregnancy and after the menopause supports
the theory that cyclical ovarian activity is important. Rapidly changing estradiol levels,
not only premenstrually but also postnatally and perimenopausally lead to this triad of
hormone dependent depressive disorders often in the same predisposed individual.
Recent work has shown that the risk for PMDD is associated with a genetic variation in
ESR1 (Estrogen Receptor [ER] alpha) gene (Nick, 2011).
However, data confirming the participation of permanent hormonal disturbances in PMS
are lacking, the level of progesterone is not always changed in women suffering from
PMS, and supplementation of progesterone in double-blinded placebo controlled trials
did not produce cessation of PMS symptoms (Rapkin, 2003).
2.3 PMS cause
The exact cause of PMS is still unknown. It does not occur before puberty, in pregnancy,
and after the menopause. The suggested theories are: Hormonal, chemical changes,
weight and exercise, stress , and diet.
Risk factors of premenstrual syndrome are common in women those mothers also have
PMS(40%), monozygots twins (30%), dizygots twins (44%), obese women, and women
use contraceptive.(Borenstein, 2003).
2.4 Prevalence of premenstrual syndrome (PMS)
In view of the high prevalence of these complaints and PMS disorders, they are common
problems family doctors deal with. Although the syndrome has been investigated for
many years, with different scales of severity and different questionnaires in use, the
etiology of the disorder still remains an open question and there are a number of available
therapeutic modalities, which often prove ineffective (Andrjez, 2006).
The reported prevalence of severe PMS is variable between 3% and 24%. The incidence
of severe PMS or PMDD appears to be 5-8%. PMS appears more prevalent in women
who are obese, perform less exercise and are of lower academic achievement. There is a
lower incidence of PMS in women using hormonal contraception (Nick, 2011).

13

As many as 80% of women of reproductive age may experience premenstrual emotional
and physical changes (Tabassum, 2005) .The syndrome often affects women whose
mothers also suffered from the condition; it commonly enhances after delivery, and stops
after the menopause. Women who had PMS were shown to be at a greater risk of severe
hot flushes, depressed mood, poor sleep, and decreased libido in the climacteric period
(Freeman, 2004).
2.5 Management
2.5.1 General principles of management
PMS management is based on relieving symptoms. Treatment begins with a thorough
assessment of symptoms and their impact on daily life. Treatments for PMS include the
following:


Education:
o Keeping a monthly symptom diary will help track PMS symptoms, as well
as their severity and how long they last. While symptoms may vary from
month to month, this diary can give a good idea of how periods affect
physical health and moods.
o

Learning how to cope with the problems in life may help relieve the stress
and irritability .If experience severe anxiety, irritability, or depression,
counseling and/or medication may be helpful .



Nutrition:
o A healthy diet is important to overall physical and mental wellness.
o Making changes in diet -- including reducing the amount of caffeine, salt,
and sugar eat -- may help relieve PMS symptoms.
o In some cases, nutritional supplements may be recommended. These
include calcium, magnesium and vitamin E .
o The American College of Obstetrics and Gynecology recommends a diet
high in complex carbohydrates.



Exercise: Like a healthy diet, regular exercise, especially aerobic exercise like
walking, can improve overall health. It also can help relieve -- and help cope with
-- PMS symptoms.
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Medications:
o Over-the-counter nonsteroidal anti-inflammatory drugs (NSAIDs) -- such
as aspirin, ibuprofen , and naproxen -- may help relieve symptoms such as
headache, backache, cramps, and breast tenderness.
o Medications may be prescribed in cases of severe depression or anxiety.
Certain antidepressants may be useful to treat severe PMS.
o Oral contraceptives have been prescribed to treat PMS and may be helpful,
but there is little data to support their effectiveness.
o The diuretic spironolactone (available by prescription) can reduce the fluid
retention of PMS. (Nick, 2011).

2.5.2 Nutrients
Nutrients are generally conceived as dietary substances which the body requires more-orless continuously, within a particular dosage range, to protect against developing the
characteristic syndromes that occur when they are deficient. However some nutrients –
when given apart from their usual food sources or at higher doses than those obtained
from the diet – can also exercise pharmacologic effects, particularly on the CNS
(Richard, 2011).
In order for the nutrient to produce such effects, its plasma levels must be allowed to
increase substantially when larger amounts are consumed; an unsaturated or competitive
system must exist for transporting the nutrient across the blood–brain barrier; and the
enzymes that convert the nutrient to its pharmacologically-active form must also be
unsaturated with substrate. Nutrient mixtures chosen for their pharmacologic effects (and
general lack of serious side-effects) are presently used for ameliorating several
conditions, and more such uses can be anticipated (Richard, 2011).
Some nutrients have dual functions: Consumed in foods within a low dosage range, they
are essential for sustaining normal metabolism or growth; and if given at higher doses or
in pure form they can also exert pharmacologic effects, particularly on the syntheses of
neurotransmitters, synaptic membranes, and other brain constituents (Darios, 2006).
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2.5.2.1 Calcium
Calcium is the most plentiful mineral found in the human body. The teeth and bones
contain the most calcium. Nerve cells, body tissues, blood, and other body fluids contain
the rest of the calcium (Mario, 2009).
Divalent metal ions possess a large variety of biological functions, including structural,
catalytic and regulatory roles, making these metal ions crucial to health conditions.
Calcium regulates numerous cellular events including gene transcription, muscle
contraction, exocytosis and cell survival (Bading, 2008).
Calcium is one of the most important minerals for the human body. Calcium helps form
and maintains healthy teeth and bones. Proper levels of calcium over a lifetime can help
prevent osteoporosis (Fragaakis, 2007).
Calcium helps in building strong bones and teeth, helps in clotting blood, helps in
sending and receiving nerve signals, helps in squeezing and relaxing muscles, helps in
releasing hormones and other chemicals and helps in keeping a normal heartbeat
(Institute of Medicine, 2010).
Many foods contain calcium, but dairy products are the best source. Milk and dairy
products such as yogurt, cheeses, and buttermilk contain a form of calcium that your
body can absorb easily (Angei, 2013).
Whole milk (4% fat) is recommended for children ages 1 to 2 years. Adults and children
over the age of 2 years should drink low-fat (2% or 1%) or skim milk and other dairy
products. Removing the fat will not lower the amount of calcium in a dairy product
(Angei, 2013).
Yogurt, most cheeses, and buttermilk are excellent sources of calcium and come in lowfat or fat-free versions. Milk is also a good source of phosphorus and magnesium, which
help the body absorb and use calcium. Vitamin D is needed to help the body use calcium
and reabsorption (Institute of Medicine .Food and Nutrition Board, 2010).
Green leafy vegetables such as broccoli, collards, kale, mustard greens, turnip greens, and
bok choy or Chinese cabbage, Salmon and sardines canned with their soft bones.
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Almonds, Brazil nuts, sunflower seeds, tahini, and dried beans,Blackstrap molasses are
good sources of calcium (Sarubin, 2007) .
Calcium is added to several food products, such as orange juice, soy milk, tofu, ready-toeat cereals, and breads. These are a very good source of calcium for persons who do not
eat a lot of dairy products or who are on a vegan diet. It’s important in later life too,
particularly for women, since we are at risk of osteoporosis (estrogen having a protective
effect on bones and declining at menopause) (Angei, 2013). Women who are pregnant or
breastfeeding also have higher calcium requirements (Nick, 2011).
2.5.2.2 Magnesium
Magnesium is an essential mineral for human nutrition. It is involved in more than 300
essential metabolic reactions, including energy production, DNA and RNA synthesis
(Rakel, 2007).
Magnesium is a key mineral in human metabolism, and found in small to medium
amounts in many of the World's Healthiest Foods (WH food). Vegetables (especially
green leafy ones), nuts and seeds, and legumes are your best WH Foods sources for
magnesium.
Magnesium performs a number of critical functions in the body, including helping muscles
contract and relax, assisting in nerve function, and keeping heart rhythm steady and strong. In
fact, every cell in your body needs magnesium (Richard, et al., 2011).

Like calcium, magnesium is an essential mineral. And like calcium, magnesium also
contributes to strong bones (Mahmodi, 2011).
Magnesium in the body serves several important functions as contraction and relaxation
of muscles, function of certain enzymes in the body, production and transport of energy,
production of protein (Mario, 2009).
Most dietary magnesium comes from vegetables, such as dark green, leafy vegetables.
Other foods that are good sources of magnesium are fruits or vegetables (such as
bananas, dried apricots, and avocados), nuts (such as almonds and cashews), peas and
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beans (legumes), seeds, soy products (such as soy flour and tofu), whole grains (such as
brown rice and millet) (Office of Dietary Supplements, 2013).
Side effects from increased magnesium intake are not common because the body removes
excess amounts. Magnesium excess almost always occurs only when magnesium is
supplemented as a medication (Office of Dietary Supplements, 2013).
The symptoms of Magnesium deficiency includes hyperexcitability, Muscle weakness,
sleepiness (Mario, 2009)
Magnesium deficiency leads to an increased incidence of cardiovascular diseases,
including hypertension, stroke and atherosclerosis (Mario, 2009), and gastrointestinal
disorders, including loss of appetite, nausea and vomiting (Office of Dietary
Supplements, 2013). These observations indicate that divalent metal ions are essential for
normal cellular activities.
However, the underlying mechanisms of these signs of metal ion deficiency are still not
fully revealed.
The relationship between magnesium and calcium is one of the most actively researched,
and yet not fully understood mineral-to-mineral relationships. On one hand, magnesium
is required in order for calcium to maintain a balanced role in the body's metabolism. On
the other hand, magnesium can compete with calcium and prevent calcium from trigger
certain events, like the relay of a nerve message or the contraction of a muscle (Freeman,
2005).
Because of the complex relationship between calcium and magnesium, healthy diets
almost always need to contain foods rich in both minerals. Magnesium also has an
important relationship with potassium, and helps regulate the movement of potassium in
and out of our cells. Finally, because magnesium can be attached to certain building
blocks of protein (called amino acids), increased intake of protein can sometimes help
improve the body's magnesium status (Mario, 2009).
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2.5.3 Nutrients roles in PMS
2.5.3.1 Calcium
Calcium status has been associated with the menstrual cycle since 1930 when a study
found that plasma calcium levels were lower in the premenstrual period than in the week
following menstruation (Stewart J, 2000).
As if all that wasn’t enough, there’s excellent research to show that adequate calcium also
reduces the emotional, behavioral physical and psychological symptoms of PMS,
including mood swings and depression. Getting enough calcium may also help with
reducing period pain and helping to relieve migraines, which sometimes get worse during
PMS, Calcium is particularly important for women with PMS because: As well as
providing strength to bones and teeth, calcium is used in the body to help muscles to
move and for nerves to carry messages between the brain and every body part. This
includes the release of hormones and the production of enzymes, research studies show
that levels of calcium and vitamin D (which is needed to absorb calcium) drop in the
menstrual phase between ovulation and period (basically the second half of your cycle)
and increasing the level of calcium results in less PMS. Women with PMS are MORE
likely those other women to suffer from osteoporosis in later life. This is why weightbearing and resistance-based exercise (to strengthen your bones by using them) is
important, in addition to adequate levels of calcium. Exercise plays an important part in
reducing PMS anyway (Institute of Medicine, 2010).
2.5.3.2 Magnesium
Deficiency of magnesium has been suggested to cause PMS. It is involved in the activity
of serotonin and other neurotransmitters and in cell membrane stability, vascular
contraction and neuromuscular function, which offers several mechanisms by which
magnesium might influence PMS (Abraham, 2007).
Moreover, a substantial proportion of women in the UK have low intakes. The National
Diet and Nutrition Survey (NDNS) in British adults found that 74% of women failed to
achieve the Reference Nutrient Intake (RNI) for magnesium while 13% of women have
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intakes below the Lower Reference Nutrient Intake (LRNI). In women aged 19-24, these
figures were 85% and 22% respectively (Abraham, 2007).
Serum magnesium levels may vary across the menstrual cycle. Erythrocyte and
leucocyte magnesium levels have been reported to be lower in women with PMS than in
women without PMS, but plasma levels do not demonstrate this pattern (Mira, 1998).
2.6 Diet and PMS
A diet high in refined or processed foods and low in freshly prepared meals, often means
that the nutrients required as raw materials for hormone production, like calcium, vitamin
B6, magnesium and vitD, are often lacking. Topping up on fresh foods rich in these
nutrients helps to rebalance hormone production. By cutting back on refined foods and
eating more good quality protein (oily fish, pulses, lean meats), nuts, seeds and green
leafy vegetables you can help your body with hormone production (Sohrabi, et al.,
2013).
There's evidence that diet is involved in either the development of PMS or contributes to
the severity of symptoms," (Johnson, 2004)
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2.7 Relationship between calcium, magnesium and premenstrual syndrome
A case-control study within the Nurses’ Health Study II cohort found that women with
the highest intakes of calcium from food (median=1,283mg/day) and vitamin D
(median=706IU/day) had a lower risk of PMS than those with the lowest intakes
(Johnson, 2005).
In Freeman study, after adjustment for risk factors, found that women in the highest
quintile of total vitamin D intake had a relative risk of 0.59 (95% confidence interval,
0.40-0.86) compared with those in the lowest quintile (P ¼ 0.01 for trend). The intake of
calcium from food sources was also inversely related to PMS (Freeman, 2005).
Some studies have suggested that mineral deficiency may be related to PMS. Magnesium
deficiency may be an important factor for PMS. The severity and prevalence of
symptoms, both physical and mental, may differ (Raymond, 2003).
Reviews the literature on the variations in energy intake (EI), energy expenditure (EE)
and the factors which may affect the fluctuations in EI across the menstrual cycle .While
no significant changes in body weight and body fat percentage have been noted across the
cycle, increases in EI and EE have been well documented during the luteal phase in lean
women (McNeil, 2012).
Zohre Mahmoodi Study results revealed that PMS and its symptom's intensity (mood,
behavioral and physical) decrease significantly by using carbohydrate–rich supplements
and diets (p= 0.00), but supplement was more effective (p=0.00). Both had same effect
on anger, depression and appetite (Mahmoodi, 2011).
Researchers suggested that the intake of skimmed or low-fat milk was also associated
with a lower risk (P <0.001). A high intake of calcium and vitamin D may therefore
reduce the risk of PMS but large-scale clinical trials addressing this issue are required. At
present, the only interventional data are from small trials. (Nick, 2011).
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Some authors suggest that a relationship between vitamin D and PMS is possible, though
larger studies are needed to further evaluate this relationship and to investigate whether
25-hydroxyvitamin D3 levels in the follicular or early luteal phases of the menstrual
cycle may be related to PMS risk (Elizabeth, 2010).
Walker investigate the effect of a daily supplement of 200 mg of magnesium (as MgO)
for two menstrual cycles on the severity of premenstrual symptoms in a randomized,
double-blind, placebo-controlled, crossover study, the result of this study shows that a
daily supplement of 200 mg of Mg (as MgO) reduced mild premenstrual symptoms of
fluid retention in the second cycle of administration (Walker, 2009).
Reed study also demonstrated that women with PMDD showed an increased desire for
food items that were high in fat during the luteal phase of the menstrual cycle (Reed,
2008).
A study suggested that magnesium supplementation may improve certain symptoms in
women with PMS; in an open-label study assessed the efficacy and safety of a patented
modified-release magnesium 250mg tablet for improving symptoms in women affected
by PMS (Quaranta, 2007)
Tabassum suggests that magnesium may also be helpful in PMS. A double-blind,
placebo-controlled study of 32 women found that magnesium taken from day 15 of the
menstrual cycle to the onset of menstrual flow could significantly improve premenstrual
mood changes. Another small double-blind preliminary study found that regular use of
magnesium could reduce symptoms of PMS-related fluid retention.
In the study, 38 women were given magnesium or placebo for 2 months. One small
double-blind study (20 participants) found that magnesium supplementation with vitamin
B6 might help prevent menstrual migraine (Tabassum, 2005).
Raymond study compared the levels of 18 red cell elements and 22 hair elements in 46
patients (median age: 36.2 years). The results show highly significant Mg/Ca ratio in
blood cells may be indicative of a more complex relationship between PMS and
magnesium and calcium than either element alone. The significantly lower blood cell
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calcium level found in these studies may provide additional evidence that PMS may be
related to a calcium-deficiency state or a metabolic defect involving calcium (Raymond,
2003).
While Sternfeld reported that the PMS severity score decreased with each year of age
(Sternfeld, 2002).
Bendich contributions to elucidating the roles of nutrients in optimizing human health
included the support of research in the areas of women’s health and immune function.
Several essential nutrients have been shown to affect women’s health throughout the
different life stages (Adrianne, 2001).
Jacobs strongly suggests that PMS represents the clinical manifestation of a calcium
deficiency state that is unmasked following the rise of ovarian steroid hormone
concentrations during the menstrual cycle. (Jacobs, 2000)
Researchers demonstrated reduced premenstrual and menstrual symptoms in women
consuming diets providing 1336mg calcium/day compared with 587mg/day. (Penland,
1998) These trials were followed by a large US multi-center clinical trial in which 466
women with PMS received 1,200mg calcium or placebo for three menstrual cycles. By
the third treatment cycle those receiving calcium showed an overall 48% reduction in
total symptom scores compared with a 30% reduction in the placebo group (Peland,
1998). Doses used in these studies are well within safety limits. ULs set by different
authorities range from 1500-2500mg daily (Institute of Medicine, 2000).
Bendich says that many types of dietary supplements have been advocated for the
reduction of certain symptoms of premenstrual syndrome (PMS). However, only one
supplement—calcium—has been demonstrated to be of significant benefit in a large,
rigorous, double-blind, placebo-controlled trial. Health professionals should be aware of
the possible use of these supplements and ask those with PMS about their use of such
products and counsel them based upon the totality of evidence (Adrian, 2000).
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Several reports anecdotally suggest symptom relief. In 1989, Thys-Jacobs S made a small
randomized crossover trial demonstrated a significant reduction in premenstrual
symptoms after supplementation with calcium 1000mg/day (Jacobs, 1998).
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Chapter 3
Methodology
3.1 Study design:
Case-control study.
3.2 Study Setting:
The study will be conducted at college of pharmacy in Gaza city.
3.3 Study Period:
The proposed study will be conducted from January 2013 to November 2013.
3.4 Study Population
The target population is students in college of pharmacy with PMS and students without
any suspicion of PMS who are the same age. They will be recruited according to the
inclusion criteria in the study after getting their consent.
3.5 Sampling Size
A Purposeful, non-random sample will be used. The sample of the study will be 100
participants divided into two groups according to the inclusion criteria.
Students (n = 100) will be allocated into two groups: group A (n = 50) students with
PMS; group B (n = 50) students without any suspicion of PMS.
3.6 Materials and Methods:
Blood samples will be withdrawn at to assess serum Ca and Mg Levels.
Information on dietary intake of Mg and Ca will be obtained by using a semi-quantitative
Food Frequency Questionnaire (FFQ). Participants will be asked about their average
frequency of different food consumption, over a period of one year before the onset of
symptoms for the premenstrual syndrome. Data on the supplemental intake of Mg , Ca ,
minerals and other preparations will be taken into account.

25

3.7 Eligibility Criteria:
3.7.1 Inclusion Criteria:
I. Cases
1. Students with premenstrual syndrome.
2. Students who 18-25 years.
3. Normal menses.
II. Controls
1. Students without any suspicion to have PMS .
2. Students who 18-25 years.
3. No any history of health problem related to the ovary.
4. Normal menses.

3.7.2 Exclusion Criteria:
1. Those diagnosed with:
-Ovary cyst.
- Liver or Kidney diseases.
- Diabetes Mellitus, Hyperthyroidism or Hyperparathyroidism.
2. Patients post recent acute infection, recent trauma or surgical intervention.
3. Patients with metabolic disorder.
4. Lactating women.
3.8 Ethical Consideration:
1. Approval of Dean of postgraduate studies & research affairs.
2. Approval letters from Dean of college of pharmacy.
3. Consent of the volunteer.
3.9 Data Collection:
3.9.1 Pilot Study:
The patients will be explained about the pilot study scope and their informed consent will
be obtained.
5 cases and 5 controls will be selected.
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3.9.2 Questionnaire reliability
The internal consistency (reliability) of questionnaire results was evaluated using
Cronbach α test with a value of 0.742.
3.9. 3 Face to Face Interview Questionnaire
A questionnaire will be used to collect the following data from each participant:
socioeconomic and demographic data.
3.9. 4 Anthropometric Measurements
- Weight.
- Height.
- Body Mass Index (BMI).
- Waist Circumference.
3.9.5 Diet History
- Food Frequency Questionnaire (FFQ): Data will be collected about food sources of
macronutrients and micronutrients especially Calcium, Magnesium, Sodium, and fat.
3.9.6 Lifestyle
- Physical activity.
- Smoking.
- Stress Coping.
3.9.7 Biochemical Measurements
-Serum calcium
- Serum Magnesium.
3.10 Data Analysis:
1. Define variables.
2. Data entry.
3. Data cleaning.
4. Data analysis using SPSS (V.21) analysis package.
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Chapter 4
Results
This chapter aims to conduct the relevant statistical analysis in order to answer the
questions of this study. The first two sections aim to highlight the homogeneity of the
subjects in the control and case groups with respect to some socio-economic variables
and their experience to 8 different diseases. Other sections discuss the association
between the groups (control/case) and categories of different variables considered in the
questionnaire.
4.1 Socio-demographic characteristics of the Study Sample
The target population is female students in the pharmacy college at Al Azhar UniversityGaza which consists of 664 students.
The sample of study includes two groups; the first represents students with PMS which
considered as the case group, and the other represents students without any suspicion of
PMS which will be called the control group. The sample is considered as a purposive non
probability sample.
Total of 100 students were selected according to the inclusion criteria in the study after
getting their consent. They were divided equally into two groups i.e. (control and case).
Two participants were excluded from the analysis due to the incompleteness of PMS
scale. Therefore, the remaining sample consists of 49 students in the case group and 49
students in the control group.

Table 4.1 presents the distribution of the sample of study according to their group. Four
categorical socio-demographic variables, associated with the Chi-square test or Fisher's
exact test (where it is appropriate) for the association between the categories of the socioeconomic variables and the group to which students belong.
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Control

Case

Total#

No. (%)

No. (%)

No. (%)

10 (62.5%)

6 (37.5%)

16 (16.3%)

13 (36.1%)

23 (63.9%) 36 (36.7%)

Middle
Gaza

10 (50.0%)

10 (50.0%) 20 (20.1%)

Khan
Younis

9 (69.2%)

4 (30.8%)

13 (13.3%)

Rafah

7 (53.8%)

6 (46.2%)

13 (13.3%)

Total

49 (50.0%)

49 (50.0%)

98 (100%)

Village

0 (0.0%)

1 (100.0%)

1 (1.0%)

Camp

8 (36.4%)

14 (63.6%) 22 (22.4%)

City

41 (54.7%)

34 (45.3%) 75 (76.5%)

Total

49 (50.0%)

49 (50.0%)

Sufficiency of

Yes

30 (49.2%)

31 (50.8%) 61 (62.2%)

family

No

19 (51.4%)

18(48.6%)

37 (37.8%)

Total

49 (50.0%)

49 (50.0%)

98 (100%)

Yes

1 (33.3%)

2 (66.7%)

3 (3.1%)

Receiving

No

48 (50.5%)

47 (49.5%) 95 (96.9%)

financial aid

Total

49 (50.0%)

49 (50.0%)

Socio-demographic
Variables
North
Gaza
Gaza

Address

Area of
residency

income

Test
value

p-value

5.778

0.216

3.187

0.152

0.043

1.00

0.350

1.00

98 (100%)

98 (100%)

Table 4.1: Distribution of the students by socio-demographic variables
#The percentages for total cells are obtained out of 98 students.
Results in Table 4.1 show that the highest percentage of the students comes from Gaza,
where it is the largest city in the Gaza strip, followed by middle zone.
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The total numbers of cases from Gaza city was 23 (63.9%) about twice the number of
controls 13 (36.1%). On the other hand, the number of cases from North Gaza and Khan
Younis are 6 (37.5%) and 4 (30.8%) respectively, which are about half of the controls in
the same cities. For Rafah and Middle Gaza cities the sample is divided almost equally
between control and case groups.
Generally, there is insignificant association between the address of student and the group
at 0.05 level of significant.
Three quarters of students reside in cities, while the rest are living in refugee camps
except one case is living in a village.
Around two thirds of the sample stated that their families income is sufficient to cover
their principle needs. The majority of sample 95 (96.9%) do not receive any financial aid.
There is insignificant association between any of the four socio-economic variables and
the group at 0.05 level of significant.
Three other continuous socio-economic variables i.e. (Age, family income and number of
family members) are also analyzed with respect to the group as given in Table 4.2.
Results in Table 4.2 shows the equality of the age means in both groups 21.14 years, the
mean income of case group is 3530.43 NIS which is higher than the mean income of
control group 3308.16 NIS. The mean number of family members of control group is 8
persons which is higher than the mean number of family members of case group (around
7 persons).
None of the three variables show a significant difference between the means of control
and case groups at 0.05 level of significant.
Result from Tables 4.1 and 4.2 confirm the homogeneity of the two groups with respect
to their personal information, and that make us more confident toward investigating other
variables as explanatory variable.
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Socio-demographic
Variables

Control

Case

Total

N

49.00

49.00

98.00

Mean

21.14

21.14

21.14

S.D.*

3.99

2.49

3.31

Average family

N

49.00

46.00

95.00

monthly income

Mean

3308.16

3530.43

3415.79

S.D.

1718.26

2373.83

2053.71

N

49.00

49.00

98.00

Mean

8.00

7.20

7.60

S.D.

2.13

2.19

2.19

Age (year)

(NIS)

T-test

pvalue

0.00

1.00

-0.52

0.61

1.82

0.07

Number of family
members

Table 4.2: Descriptive statistics of continuous socio-demographic variables
*S.D. is the sample standard deviation.
4.2 General Health Status of the Student
The general health status is investigated via checking the experience of students with
eight diseases as listed and analyzed in Table 4.3.
The majority of students do not suffer from chronic stress problems, chronic depression,
Feeling panicked, renal disease, migraine, anemia or colon disorder as given with
percentages in Table 4.3. Furthermore, sample subjects are distributed almost equally
between the control and case group. . Association tests are not calculated for renal disease
and Anemia because none of the sample subjects were experienced any of them.
There is insignificant association between any of the diseases and the group at 0.05 level
of significant. These findings coincide with the conclusion of the previous section toward
the homogeneity of the subjects of control and case groups.
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Disease

Control

Case

Total#

No. (%)

No. (%)

No. (%)
5 (5.1%)

Chronic stress
problems

Yes

3 (60.0%)

2 (40.0%)

No

46 (49.5%)

47 (50.5%) 93 (94.9%)

Chronic
depression

Yes

1 (100.0%)

No

48 (49.5%)

49 (50.5%) 97 (98.9%)

Yes

3 (42.9%)

4 (57.1%)

No

46 (50.5%)

45 (49.5%) 91 (92.9%)

Yes

15 (48.4%)

16 (51.6%) 31 (31.6%)

No

34 (50.7%)

33 (49.3%) 67 (68.4%)

Yes

0 (0.0%)

0 (0.0%)

0 (0.0%)

No

49 (50.0%)

49 (50.0%)

98 (100%)

Yes

5 (50.0%)

5 (50.0%)

10 (10.2%)

No

44 (50.0%)

44 (50.0%) 88 (89.8%)

Yes

0 (0.0%)

0 (0.0%)

0 (0.0%)

No

49 (50.0%)

49 (50.0%)

98 (100%)

Yes

2 (66.7%)

1 (33.3%)

3 (3.1%)

No

47 (49.5%)

48 (50.5%) 95 (96.9%)

0 (.0%)

p-value

0.212

1.00

1.397

1.00

0.154

1.00

0.05

0.83

-

-

0.00

1.00

-

-

0.350

1.00

1 (1.0%)

7 (7.1%)

Feeling panicked

Mood swings

Test
value

Renal disease

Migraine

Anemia

Colon disorder

Table 4.3: Distribution of sample subjects according to their disease experience
#The percentages for total cells are obtained out of 98 students.
4.3 Health Status Before, During and After the Menstrual Cycle
To understand the distribution of sample according the PMS scale, Table 4.4 presents the
distribution of sample subjects according to their group and level at PMS scale. Results in
Table 4.4 show that, as expected all students at the control group 49 (50%) do not have
PMS, while the students at the case group are divided between the remaining four levels
of PMS scale, 26 (26.5%) of students belong to (Borderline to Mild PMS), 16 (16.3%) of
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students belong to (Mild to Moderate PMS), 6 (6.1%) of students belong to (Moderate to
severe PMS) and only 1 (1.0%) student belong to (Moderate to severe PMS) level.
There is a significant association between the group and the category of PMS scale.
Control
PMS

Case

Total

No. (%)

No. (%)

No. (%)

Do not have PMS

49 (100%)

0 (0.0%)

49 (50%)

Borderline to Mild PMS

0 (0.0%)

26 (100%)

26 (26.5%)

Mild to Moderate PMS

0 (0.0%)

16 (100%)

16 (16.3%)

Moderate to severe PMS

0 (0.0%)

6 (100%)

6 (6.1%)

Severe PMS

0 (0.0%)

1 (100%)

1 (1.0%)

Total

49 (50.0%)

49 (50.0%)

98 (100%)

Test
value

p-value

121.88

0.00*

Table 4.4: Distribution of sample subjects according to the PMS scale
* Statistically significant at 0.05 level of significance.
4.4 Lifestyle
In order to investigate the association between the life style and PMS status, four lifestyle
issues are discussed in this section, namely, smoking status, Practicing

physical

activities, kind of physical activity and Sleeping period length. Table 4.5 gives the
distribution of the sample subjects according to the categories of lifestyle and the groups.
About two-thirds of the sample 68 (69.4%) considered themselves as nonsmokers, while
none of them declared that she is an active smokers. There is a significant association
between smoking status and group at 0.05 level of significant, where 73.3% of the
passive smokers are cases.
Around 60% of sample subjects are practicing one type of sport, with 44 (72.1%) of them
are used to walk and 17 (27.9%) are doing Swede, but none of them join any specialized
club. There is a significant association between practicing physical activities status and
group at 0.05 level of significant, where 73.3% of the passive smokers are cases, where
64.1% of those who are not practicing any physical activities are cases. Furthermore,
33

there is insignificant association between the type of physical activities and group at 0.05
level of significant.
More than half of the sample 57 (58.2%) are sleeping less than 8 hours, and there is a
significant association between sleeping mode and group at 0.05 level of significant,
where 73.2% of those who are sleeping more than 8 hours belong to the control group.
Control

Case

Total

No. (%)

No. (%)

No. (%)

Active

0 (0.0%)

0 (0.0%)

0 (0.0%)

passive

8 (26.7%)

Life style

Smoking
Status

Non smoker
Total

Practicing
physical
activities

Yes
No
Total
Walking

kind of

22 (73.3%) 30 (30.5%)

49 (50.0%) 49 (50.0%)

0.002*

5.153

0.023*

0.360

0.549

15.138

0.00*

35 (59.3%) 24 (40.7%) 59 (60.2%)
14 (35.9%) 25 (64.1%) 39 (59.8%)
49 (50.0%) 49 (50.0%)

98 (100%)

27 (61.4%) 17 (38.6%) 44 (72.1%)
9 (52.9%)

8 (47.1%)

17 (27.9%)

activity

Club member

0 (0.0%)

0 (0.0%)

0 (0.0%)

length

9.416

98 (100%)

physical

period

p-value

41 (60.3%) 27 (39.7%) 68 (69.4%)

Home sport
“Swede “

Sleeping

Test
value

Total

36 (59.0%) 25 (41.0%) 61 (100 %)

Less than 8 hr

19 (33.3%) 38 (66.7%) 57 (58.2%)

More than 8 hr 30 (73.2%) 11 (26.8%) 41 (41.8%)
Total

49 (50.0%) 49 (50.0%)

98 (100%)

Table 4.5: Distribution of sample subjects according to their life style
* Statistically significant at 0.05 level of significance.
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4.5 Diet
This section considers the analysis of sample subjects diet regimen, to highlight the
association between their diet regiment and PMS status. Table 4.6 gives the distribution
of sample subjects with respect to some diet aspects.
Results in Table 4.6 show that, the majority of the sample 81 (82.7%) do not follow any
diet regiment, with almost equally distribution of students between control and case
groups. Thus, there is insignificant association between diet status (yes/no) and the group
at 0.05 level of significant.
Among those who followed a diet regimen, 27.8% consulted nutritionists, 11.1%
consulted doctors while 61.1% consulted other than Pharmacist or traditionalist.
Furthermore, there is insignificant association between diet consultancy and the group at
0.05 level of significant.
With respect to the main meal, the majority of sample subjects (82.7%) consider the
lunch as the main meal, while only 3.1% consider the dinner as the main one. There is
insignificant association between main meal and the group at 0.05 level of significant.
Over 81% of the sample declared that they take snacks between meals, with insignificant
association between taking snacks status (yes/no) and the group at 0.05 level of
significant. Those who are taking snacks are distributed based on their favorite snack as
given in the "kind of snack" cell in Table 4.6.
Among those who are taking snacks between meals, 45% of them eat fruits and only
1.3% takes sweet. There is a significant association between the kind of snake and the
group at 0.05 level of significant, where 58.3% of those who are eating fruits belong to
the control group, and 75.0% of those who prefers sandwiches belong to the case group.
More than half of the sample 57 (58.2%) like to have fast food, with insignificant
association between taking fast food status (yes/no) and the group at 0.05 level of
significant.
More than one-thirds of the sample 37 (37.8%) consider the fruit juice as their preferred
drink, while 5 (5.1%) prefer milk. There is a significant association between the preferred
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drink and the group at 0.05 level of significant. 67.6% of those who prefer fruit juice
belong to control group, while 65.0% and 76.5% of those who prefer tea and coffee
respectively are from the case group.
Control

Case

Total

No. (%)

No. (%)

No. (%)

Yes

9 (50.0%)

(50.0%)9

18 (18.4%)

No

40 (50.0%)

40 (50.0%)

81 (81.6%)

Total

49 (50.0%)

49 (50.0%)

98 (100%)

Nutritionist

2 (40.0%)

3 (60.0%)

5 (27.8%)

Doctor

1 (50.0%)

1 (50.0%)

2 (11.1%)

Pharmacist

0 (0.0%)

0 (0.0%)

0 (0.0%)

Traditionalist

0 (0.0%)

0 (0.0%)

0 (0.0%)

Others

6 (54.5%)

5 (45.5%)

11 (61.1%)

Total

9 (50.0%)

9 (50.0%)

18 (100%)

Breakfast

6 (42.9%)

8 (57.1%)

14 (14.3%)

Lunch

40 (49.4%)

41 (50.6%)

81 (82.7%)

Dinner

3 (100.0%)

0 (0.0%)

3 (3.1%)

Total

49 (50.0%)

49 (50.0%)

98 (100%)

Yes

38 (47.5%)

42 (52.5%)

80 (81.6%)

No

11 (61.1%)

7 (38.9%)

18 (18.4%)

Total

49 (50.0%)

49 (50.0%)

98 (100%)

Fruit

21 (58.3%)

15 (41.7%)

36 (45%)

Fruit juice

8 (72.7%)

3 (27.3%)

11 (13.8%)

Sweet

0 (0.0%)

1 (100.0%)

1 (1.3%)

Sandwiches

5 (25.0%)

15 (75.0%)

20 (25%)

Chocolate

2 (20.0%)

8 (80.0%)

10 (12.5%)

Pickles

2 (100.0%)

0 (0.0%)

2 (2.5%)

Total

38 (47.5%)

42 (52.5%)

80 (100%)

Diet aspect

following diet
regimen

The source of
regimen

Test
value

p-value

0.071

0.790

1.502

1.00

2.925

0.299

1.089

0.297

14.026

.006*0

Main meal

Taking snack in
between meals

Kind of snack
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Control

Case

Total

No. (%)

No. (%)

No. (%)

Yes

25 (43.9%)

32(56.1%)

57 (58.2%)

No

24 (58.5%)

17 (41.5%)

41 (41.8%)

Total

49 (50.0%)

49 (50.0%)

98 (100%)

Tea

7 (35.0%)

13 (65.0%)

20 (20.4%)

Coffee

4 (23.5%)

13 (76.5%)

17 (17.3%)

Canned fruit juice

4 (66.7%)

2 (33.3%)

6 (6.1%)

Fruit juice

25 (67.6%)

12 (32.4%)

37 (37.8%)

Milk

3 (60.0%)

2 (40.0%)

5 (5.1%)

Total

49 (50.0%)

49 (50.0%)

98 (100%)

Without sugar

5 (27.8%)

13 (72.2%)

18 (18.4%)

Natural sugar

41 (56.2%)

32 (43.8%)

73 (74.5%)

Artificial sugar

3 (42.9%)

4 (57.1%)

7 (7.1%)

Total

49 (50.0%)

49 (50.0%)

98 (100%)

Vegetable oils

46 (49.5%)

47 (50.5%)

93 (94.9%)

Margarine

3 (60.0%)

2(40.0%)

5 (5.1%)

Butter

0 (0.0%)

0 (0.0%)

0 (0.0%)

Total

49 (50.0%)

49 (50.0%)

98 (100%)

Thigh

29 (59.2%)

20 (40.8%)

49 (50%)

Chest

16 (38.1%)

26 (61.9%)

42 (42.9%)

Wing

2 (50.0%)

2 (50.0%)

4 (4.1%)

Liver

2 (66.7%)

1(33.3%)

3 (3.1%)

Total

49 (50.0%)

49 (50.0%)

98 (100%)

Test
value

p-value

2.055

0.152

12.074

0.027*

4.795

0.084

0.212

1.000

6.956

.0620

Diet aspect

Having fast food

Preferred drinks

Drinks sugar

Fat type

Organ of poultry
eaten more?

Table 4.6: Distribution sample subjects according to some diet aspects.
* Statistically significant at 0.05 level of significance.
About three quarters of the sample 73 (74.5%) takes their drink with natural sugar, while
only 7 (7.1%) prefer artificial sugar, with insignificant association between drinks sugar
(without sugar, natural or artificial) and the group at 0.05 level of significant.
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The majority of the sample 93 (94.9%), used to cook with vegetables oil, while none of
them use butter in cooking, with insignificant association between type of fat (vegetables
oil, margarine butter) and the group at 0.05 level of significant.
Thigh and chest is the most preferred organ of poultry, with insignificant association
between organs and the group at 0.05 level of significant.
4.6 Anthropometric and Biochemical Measurements
The scale of PMS, four anthropometric variables and two biochemical variables are
considered in this section. Their descriptive statistics with respect the group of students
(control/case) are discussed based on the results presented in Table 4.7.
The mean of PMS scores for cases (19.69) significantly higher than control subjects
(4.08).
The mean weight of control subjects is (60.95 kg) which is more than the mean weight of
cases (58.92 kg).
The mean height of control subjects is (1.63 m) which is more than the mean height of
cases (1.55m).
The mean BMI of control subjects is (22.73 kg/m2) which are less than the mean BMI of
cases (27.77 kg/m2).
The mean waist circumference of control subjects is (72.10 cm) which is less than the
mean waist circumference of cases (73.45 cm).
None of the Anthropometric measurements show a significant difference between the
mean of control and cases group subjects at 0.05 level of significant.
Results in Table 4.7 shows that there is a significant difference between the means of
serum calcium level for control (9.26 mg/dl) and case (8.45 mg/dl).
Furthermore, there is a significant difference between the means of serum magnesium
level for control (2.34 mg/dl) and case (1.44mg/dl).

38

Anthropometric and
Control

Case

Total

N

49.00

49.00

98.00

Mean

4.08

19.69

11.89

S.D.

3.79

6.20

9.36

N

49.00

49.00

98.00

Mean

60.95

58.92

59.93

S.D.

11.67

9.56

10.66

N

49.00

49.00

98.00

Mean

1.63

1.55

1.78

S.D.

0.06

2.18

1.54

N

49.00

49.00

98.00

Mean

22.73

27.77

25.25

S.D.

4.18

36.45

25.93

N

49.00

49.00

98.00

Mean

72.10

73.45

72.78

S.D.

8.23

8.32

8.26

N

49.00

49.00

98.00

Mean

9.26

8.45

8.86

S.D.

0.50

0.50

0.64

N

49.00

49.00

98.00

Mean

2.34

1.44

1.89

S.D.

2.73

0.27

1.98

biochemical Variables

PMS

Weight (k.g)

Height (m)

BMI (k.g/m2)

Waist
circumference
(cm)

Serum calcium
level (mg/dl)

Serum
magnesium level
(mg/dl)

T-test

p-value

-15.041

0.00*

0.943

0.348

-0.959

0.343

-0.962

0.341

-0.805

0.423

7.954

0.00*

2.277

0.025*

Table 4.7: Descriptive statistics of anthropometric and biochemical measurements
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4.7 Food frequency intake
In this section we summarize and test the significance difference between the mean daily
intake of several groups of food, namely: grains, meat and legumes, vegetables, fruits,
milk and dairy products, drinks and juices, nuts and seeds; as presented in Tables 4.8 –
4.14 respectively.
Results in Table 4.8 indicate that there are insignificant differences between the mean
daily intake of all types of grains for case and control groups at 0.05 level of significant,
except for the rice where the mean daily intake for control (0.24 cup/day) which is twice
the mean daily intake for case group with significant difference at 0.05 level of
significant.
Grains

N

Mean

Standard

T –test

p-value

-1.238

0.219

0.800

0.426

2.731

0.008*

0.229

0.820

-0.797

0.427

deviation
White bread

Control

49

3.81

2.58

Case

49

4.58

3.50

Control

49

0.70

1.79

Case

49

0.44

1.35

Control

49

0.24

0.23

Case

49

0.12

0.20

Control

49

0.05

0.08

Case

49

0.04

0.16

Control

49

0.09

0.09

Case

49

0.33

2.04

(slice)

Broun bread
(slice)

Rice
(cup)

Bulgur
(cup)

Pasta
(cup)

Table 4.8: Summary statistics of daily grains intake
* Statistically significant at 0.05 level of significance.
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Results in Table 4.9 show that there are significant differences between the mean daily
intake for some meat and legumes categories namely (poultry, fish, falafel, white beans,
green beans and egg) of control and case groups at 0.05 level of significant, where the
mean of control is higher than the mean of case. And insignificant difference between the
mean daily intake for other categories (meat, homos, lentil) of control and case groups.
T –test

p-value

40.82

Standard
deviation
48.16

49

25.98

33.69

1.767

0.080

Control

49

34.69

30.13

Case

49

18.95

14.55

3.294

0.001*

Control

49

25.22

17.92

Case

49

12.46

12.69

4.065

0.000*

Control

49

0.08

0.11

Case

49

0.02

0.03

3.084

0.003*

Control

49

0.08

0.09

Case

49

0.05

0.18

0.914

0.363

Control

49

1.60

1.29

Case

49

0.49

0.60

5.428

0.000*

Control

49

0.04

0.03

Case

49

0.02

0.04

2.355

0.021*

Control

49

0.03

0.03

Case

49

0.01

0.04

2.282

0.025*

Control

49

0.03

0.04

Case

49

0.03

0.08

-0.280

0.780

Control

49

0.91

0.63

Case

49

0.21

0.30

6.953

0.000*

Meat and legumes
Meat
(gm)
Poultry
(gm)
Fish
(gm)
Beans
(cup)
Homos
(cup)
Falafel
(piece)
White beans
(cup)
Green beans
(cup)
Lentil
(cup)
Egg

N

Mean

Control

49

Case

Table 4.9: Summary statistics of daily meat and legumes intake
* Statistically significant at 0.05 level of significance.
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Results in Table 4.10 show that there are significant differences between the mean daily
intake of all types of vegetables for case and control groups at 0.05 level of significant,
with higher mean daily intake for control compare to case, except for two types of
vegetables (okra and broccoli) the differences between the means of control and case
group are insignificant at 0.05 level of significant.

Vegetables

N

Mean

Control

49

0.05

Standard
deviation
0.07

Case

49

0.01

0.02

Control

49

0.03

0.03

Case

49

0.08

0.28

Control

49

0.81

0.47

Case

49

0.42

0.37

Control

49

1.17

0.61

Case

49

0.82

0.75

Control

49

0.19

0.25

Case

49

0.02

0.06

Control

49

0.06

0.11

Case

49

0.01

0.04

Control

49

0.01

0.03

Case

49

0.00

0.00

Control

49

0.01

0.02

Case

49

0.00

0.01

Control

49

0.01

0.03

Case

49

0.00

0.00

Control

49

0.09

0.22

Case

49

0.02

0.07

Molokhia

(cup)
Okra

(cup)
Potatoes

Tomato

Dates

(cup)
Raisins

(cup)
Pumpkins
(cup)
Spinach
(cup)
Broccoli
(cup)
Cabbage
(cup)

T –test

p-value

3.791

0.000*

-1.177

0.245

4.589

0.000*

2.547

0.012*

4.601

0.000*

3.151

0.003*

2.894

0.006*

3.035

0.004*

1.943

0.058

2.324

0.024*

Table 4.10 : Summary statistics of daily vegetables intake
* Statistically significant at 0.05 level of significance.
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Results in Table 4.11 show that there are significant differences between the mean daily
intake of all types of fruits for case and control groups at 0.05 level of significant, with
higher mean daily intake for control compare to case, except for grapefruit the difference
between the means of control and case group is insignificant at 0.05 level of significant.

Fruits

Apple

Banana

Oranges
(cup)
Melons
(cup)

Apricots

Kiwi

Grapefruit

Strawberry
(cup)

N

Mean

Control

49

1.00

Standard
deviation
0.73

Case

49

0.65

0.68

Control

49

0.83

0.62

Case

49

0.21

0.42

Control

49

0.78

0.58

Case

49

0.27

0.49

Control

49

0.26

0.32

Case

49

0.05

0.11

Control

49

0.64

0.83

Case

49

0.17

0.53

Control

49

0.30

0.49

Case

49

0.03

0.07

Control

49

0.16

0.40

Case

49

0.05

0.29

Control

49

0.23

0.34

Case

49

0.05

0.15

T –test

p-value

2.442

0.016*

5.802

0.000*

4.681

0.000*

4.315

0.000*

3.301

0.001*

3.852

0.000*

1.527

0.130

3.459

0.001*

Table 4.11: Summary statistics of daily fruits intake
* Statistically significant at 0.05 level of significance.
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Results in Table 4.12 show that there are significant differences between the mean daily
intake of all types of milk and dairy products for case and control groups at 0.05 level of
significant, with higher mean daily intake for control compared to case.
Milk and dairy products
Skim milk
(cup)
Whole milk
(cup)
Yogurt
(cup)
White cheese
(Tbsp)
Cheddar cheese
(slice)
Yellow cheese
(Tbsp)

Triangle cheese

Labana
(Tbsp)
Ice cream
(cup)

N

Mean

Control

49

0.44

Standard
deviation
0.55

Case

49

0.04

0.16

Control

49

0.68

0.63

Case

49

0.13

0.30

Control

49

0.66

0.58

Case

49

0.22

0.35

Control

49

2.04

1.73

Case

49

0.84

0.92

Control

49

0.41

0.84

Case

49

0.00

0.02

Control

49

0.96

1.31

Case

49

0.13

0.24

Control

49

1.15

1.35

Case

49

0.23

0.51

Control

49

0.69

1.15

Case

49

0.17

0.54

Control

49

0.26

0.45

Case

49

0.07

0.18

T –test

p-value

4.897

0.000*

5.462

0.000*

4.519

0.000*

4.272

0.000*

3.378

0.001*

4.377

0.000*

4.481

0.000*

2.872

0.005*

2.698

0.009*

Table 4.12: Summary statistics of daily milk and dairy products intake
* Statistically significant at 0.05 level of significance.
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Results in Table 4.13 indicate that, except for green tea and capatchino, there are
significant differences between the mean daily intake of all types of drinks and juices for
case and control groups at 0.05 level of significant.
The mean daily intake for cases is larger for all types of drinks except for the natural fruit
juice.
Drinks and juice
Natural fruit
juice
(cup)
Tea
(cup)
Green tea
(cup)
Nescafe
(cup)
Coffee
(cup)
Soda
(cup)
Capatchino
(cup)

N

Mean

Control

49

0.80

Standard
deviation
0.59

Case

49

0.45

0.44

Control

49

0.74

0.87

Case

49

1.83

2.21

Control

49

0.15

0.60

Case

49

0.19

0.60

Control

49

0.29

0.43

Case

49

0.69

0.78

Control

49

0.10

0.25

Case

49

0.74

1.24

Control

49

0.23

0.36

Case

49

0.59

0.86

Control

49

0.06

0.19

Case

49

0.18

0.66

T -test

p-value

3.304

0.001*

-3.193

0.002*

-.348

0.728

-3.160

0.002*

-3.543

0.001*

-2.744

0.008*

-1.184

0.242

Table 4.13 : Summary statistics of daily drinks and juice intake
* Statistically significant at 0.05 level of significance.
There are significant differences between the mean daily intake for (popcorn, cashews,
almond, Sesame and Tahini) of control compare to cases at 0.05 level of significant, with
larger mean of control, while there is a significant difference between the mean daily
intake for chocolate of control and case groups, with larger mean of cases group.
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Nuts and Seeds
Popcorn
(handful)
Cashews
(handful)
Watermelon Seeds
(handful)
Almond
(handful)
Pistachio
(handful)
Peanut
(handful)
Sunflower
(handful)
Pumpkin Seeds
(handful)
Chocolate
(piece)
Sesame
(handful)
Tahini
(Tbsp)

N

Mean

Control

49

0.15

Standard
deviation
0.33

Case

49

0.04

0.09

Control

49

0.16

0.21

Case

49

0.04

0.08

Control

49

0.17

0.24

Case

49

0.13

0.32

Control

49

0.16

0.25

Case

49

0.04

0.09

Control

49

0.32

1.53

Case

49

0.05

0.15

Control

49

0.14

0.37

Case

49

0.04

0.07

Control

49

0.12

0.34

Case

49

0.06

0.18

Control

49

0.08

0.29

Case

49

0.01

0.05

Control

49

19.56

28.98

Case

49

41.72

34.17

Control

49

0.65

0.91

Case

49

0.04

0.15

Control

49

0.77

0.86

Case

49

0.12

0.26

T –test

p-value

2.174

0.034*

3.905

0.000*

.795

0.429

3.224

0.002*

1.255

0.216

1.935

0.058

1.211

0.229

1.799

0.078

-3.462

0.001*

4.597

0.000*

5.118

0.000*

4.14: Summary statistics of daily nuts and seeds intake
Table 4.15 presents the results of Fisher's exact test of association between the PMS and
the status of serum calcium, it is obvious that there is a significant association between
the PMS scale and status of serum calcium at 0.05 level of significant
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PMS Scale
Serum
Calcium

Do not
have
PMS

Normal
(8.6-10.3)
Not
normal
Total

Borderline
to Mild PMS

Mild to
Moderate
PMS

Moderate to

Severe

severe PMS

PMS

Test
value

pvalue

62.426

0.00*

Total

46
(82.1%)

3
(5.4%)

5
(8.9%)

2
(3.6%)

0
(0.0%)

56
(100.0%)

3
(7.1%)
49
(50.0%)

23
(54.8%)
26
(26.5%)

11
(26.2%)
16
(16.3%)

4
(9.5%)
6
(6.1%)

1
(2.4%)
1
(1.0%)

42
(100.0%)
98
(100.0%)

Table 4.15: Fisher exact test for association between PMS and serum Ca
* Statistically significant at 0.05 level of significance.
Table 4.16 presents the results of Fisher's exact test of association between the PMS and
the status of serum magnesium, it is obvious that there is a significant association
between the PMS scale and status of serum magnesium at 0.05 level of significant.

PMS Scale
Serum
Magnesium

Normal
(1.9-2.5)
Not normal
Total

Do not

Borderline

Mild to

Moderate

have

to Mild

Moderate

to severe

PMS

PMS

PMS

PMS

41
(89.1%)

1
(2.2%)

3
(6.5%)

1
(2.2%)

0
(0.0%)

46
(100.0%)

8
(15.4%)
49
(50.0%)

25
(48.1%)
26
(26.5%)

13
(25.0%)
16
(16.3%)

5
(9.6%)
6
(6.1%)

1
(1.9%)
1
(1.0%)

52
(100.0%)
98
(100.0%)

Severe
PMS

Test
value

pvalue

58.921

0.00*

Total

Table 4.16: Fisher exact test for association between PMS and serum Mg
* Statistically significant at 0.05 level of significance.
There is a significant inverse correlation between the PMS scale and the serum calcium
level at 0.05 level of significant, and also there is a significant inverse correlation
between the PMS scale and the serum magnesium level at 0.05 level of significant, as
given in Table 4.17. In other words, the reduction of Ca or Mg levels increases the score
of PMS.
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Results in Table 4.17 show that the correlation between PMS scale and the serum
calcium level (0.474) is stronger than the correlation between PMS scale and serum
magnesium level (-0.221).
Biochemical variables

Correlation coefficient

p-value

Serum calcium level

-0.474

0.000*

Serum magnesium

-0.221

0.029*

Table 4.17: Pearson correlation between PMS and biochemical variables
* Statistically significant at 0.05 level of significance.
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Chapter 5
Discussion
In this chapter, the researcher attempts to explain the findings of this study in the light of
other studies. The results could evaluate the association between the groups (control/case)
and categories of different variables considered in the questionnaire, and to highlight the
homogeneity of the subjects in the control and case groups with respect to some socioeconomic variables and their experience to 8 different diseases.
The sample of study includes two groups; the first represents students with PMS which
considered as the case group, and the other represents students without any suspicion of
PMS which will be called the control group. The sample is considered as purposive non
probability sample.

Total of 98 students were selected according to the inclusion criteria in the study after
getting their consent. They were divided equally into two groups (control and case). Two
participants were excluded from the analysis due to the incompleteness of PMS scale.
Therefore, the remaining sample consists of 49 students in the case group and 49 students
in the control group.
The current study followed a systematic analysis, thus we can comment the following
issue
5.1 Socio-demographic characteristics of the Study Sample
This study results identify great variability across levels of basic socioeconomic
variables, and identify the distribution of the sample of study according to their group,
and the association between the categories of the socio-economic variables and the group
to which students belong (Table 4.1).
The sample (case and control) was distributed on 5 areas in Gaza strip as following: the
highest percentage of the students come from Gaza, where it is the largest city in the
Gaza strip, followed by middle zone. The total numbers of cases from Gaza city (63.9%)
about twice the number of controls (36.1%). On the other hand, the number of cases from
North Gaza and Khan Younis are (37.5%) and (30.8%) respectively, which are about half
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of the controls in the same cities. For Rafah and Middle Gaza cities the sample is divided
almost equally between control and case groups.
Generally, there is insignificant association between the address of student and the group
at 0.05 level of significant.
The current study results indicates insignificant association between the sociodemographic variables and area of residency which distributed as (22.0%) is the rest of
samples are living in refugee camps and (1.0%) is living in a village, and three quarters of
students reside in cities as (76.5%) from the samples.
This results disagreed with Anjana study which was studied the effect of migration from
home – town to a distant place on severity of PMS symptoms in residents of college
hostels, the study samples consists of case group 100 recent residents of college hostels,
and control group consists of 100 age matched residents residing in the same college
hostels for more than one year (Anjana, 2013).
Anjana study results found that in case group the total score of physical and
psychological symptoms of PMS were significantly higher while residing in the hostel
compared to living at home ( 10.48 ± 8.32 vs. 13.31 ± 7.97, p < 0.0001; 5.59 ± 4.37 vs.
7.59 ± 4.49, p< 0.0001 respectively). And in the control group there was no significant
difference in severity of symptoms between two consecutive months, and the study
recommended that the change of place is having definite acute negative influence on
physical and psychological symptoms of PMS (Anjana, 2013)..
The study results showed that around two third of the sample stated that their families'
income is sufficient to cover their principle needs. The majority of samples (96.9%) do
not receive any financial aid.
The current study results indicate that the equality of the age means in both groups
(21.14) years. (Table 4.1)
These results agreed with Anjana study which indicates that the symptoms of
premenstrual syndrome (PMS) are common in young college students. (Anjana, 2013).
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Bakr and Ez-Elarab study conducted among medical students of Ain Shams University in
Egypt, the study found that the mean age of the participants was 19.9 years, and (89%) of
the participants experienced various degrees of PMS symptoms which were significantly
associated with a family history of PMS were reported by (Bakr and Ez-Elarab, 2010).
The current study results indicated that the mean income of case group is (3530.43 NIS)
which is higher than the mean income of control case (3308.16 NIS). The mean number
of family members of control group is 8 persons which is higher than the mean number of
family members of case group (around 7 persons).(Table 4.2).
None of the three variables show a significant difference between the means of control
and case groups at 0.05 level of significant.
The previous results was confirm the homogeneity of the two groups with respect to
their personal information, and that make us more confident toward investigating other
variables as explanatory variable.
Three other continuous socio-economic variables i.e. (Age, family income and number of
family members) are also analyzed with respect to the group, and none of the three
variables show a significant difference between the means of control and case groups at
0.05 level of significant.
Balaha study in 2010, indicated that PMS was diagnosed in (35.6%) of cases, distributed
as (45%) mild, (32.6%) moderate and (22.4%) severe. There were significant trends for
older age, rural residence, family income and family history of PMS. The dominant
limited activity was concentration in class (48.3%). The prevalence of anxiety and
depression was statistically more evident in the PMS group. Regression analysis revealed
that, PMS was significantly associated with older age groups, rural residence, lower age
at menarche, regularity of menses and family history (Balaha, 2010).
The PMS is particularly common in the younger age groups and, therefore represents a
significant public health problem in young girls (Al Gelban, 2009).
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The current study results disagreed with Bakhshani study which indicated that PMS had a
significant association with older age groups in the study (Bakhshani, 2009).
5.2 General Health Status of the Student
Premenstrual syndrome is a common health problem affecting females and because of its
cyclic occurrence it is postulated to have different effects on quality of life (Bakr, and EzElarab, 2010).
Premenstrual syndrome (PMS) affects millions of women during their reproductive years.
The disorder is characterized by the cyclic recurrence of symptoms during the luteal
phase of the menstrual cycle; Symptoms typically begin between the ages of 25 and 35
years (Lori, et al., 2009).
The general health status is investigated via checking the experience of students with
eight diseases which is chronic stress problems, chronic depression, feeling panicked,
mood swings, renal disease, migraine, anemia, and colon disorders.
The majority of students do not suffer from chronic stress problems, chronic depression,
Feeling panicked, renal disease, migraine, anemia or colon disorder. Furthermore, sample
subjects are distributed almost equally between the control and case group. (Table 4.3)
There is insignificant association between any of the diseases and the group at 0.05 level
of significance. These findings coincide with the conclusion of the previous section
toward the homogeneity of the subjects of control and case groups.
Knauss study found that the prevalence of major depression was 11.3% in women
screening positive for moderate PMS and 24.6% in women screening positive for severe
PMS. Compared to women without any of these conditions, women who reported
moderate to severe alcohol consumption had a lower risk for PMS. A higher relative risk
to report both PMS and major depression compared to women without PMS or major
depression was related to factors such as high psychological distress, low mastery,
psychotropic drug consumption, and low self-rated health (Knauss, 2011).
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There is limited research on the relationship between renal disease, migraine, and colon
disorders and premenstrual symptoms from studies with large sample sizes or from
population-based studies.
5.3: Health Status Before, During and After the Menstrual Cycle
It is known that females with PMS report a poorer health-related quality of life, and that
PMS may result in increased healthcare utilization and decreased occupational
productivity. A poorer perceived quality of sleep has also been reported in females with
PMS, as have a poorer lifestyle and greater psychiatric comorbidity (Cheng, 2012).
The current study results appear the distribution of sample subjects according to their
group and level at PMS scale. Results show that as expected all students at the control
group (50%) do not have PMS, while the students at the case group are divided between
the remaining four levels of PMS scale, (26.5%) of students belong to (Borderline to
Mild PMS), (16.3%) of students belong to (Mild to Moderate PMS), (6.1%) of students
belong to (Moderate to severe PMS) and only (1.0%) student belong to (Moderate to
severe PMS) level.(Table 4.4)
There is a significant association between the group and the category of PMS scale.
The researcher here achieved the first objective which is to reveal the effect of dietary
behavior on premenstrual syndrome
Audra et al., study indicate that adjusting for age, education, passive and active smoking,
and waist/height ratio (WHtR), high stress was associated with an increased risk of
reporting ≥8 or more (OR 7.2, 3.3-15.8) and ≥5 (OR 2.5, 1.6-4.1) symptoms as
moderate/severe during the premenstrual period compared with lower stress (quartiles
one, two, and three). Stress scores were positively (p < 0.0001) associated with increased
symptom severity scores for total, psychological, and physical symptoms. These analyses
show that higher perceived stress precedes an increased severity of premenstrual
symptoms. Stress reduction programs may be an effective, non-pharmaceutical treatment
for physical and psychological symptom relief (Audra, 2010).
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5.4: Lifestyle
The current results investigate the association between the lifestyle and PMS status, four
lifestyle issues are discussed in this section, namely, smoking status, Practicing physical
activities, kind of physical activity and Sleeping period length.
Study findings show that about two-thirds of the sample (69.4%) considered themselves
as non-smokers, while none of them declared that there are active smokers, where
(73.3%) of the passive smokers are cases. There is a significant association between
smoking status and group at 0.05 level of significant.
Cheng study shows that PMS is prevalent among new female university students and that
lifestyle and nutritional/metabolic factors may play a role in this disorder (Cheng, 2013).
Seedhom study in 2013, the study revealed that (80.2%) of the participants experienced
various degrees of PMS symptoms which were significantly associated with a family
history of PMS, physical inactivity, habitual excess consumption of coffee, BMI,
frequent consumption of fast food, and smoking, but these factors explained only (52%)
of the variability in the logistic regression model (Seedhom, 2013).
These results agreed with Seehom study in 2013 which found that a significant
relationship was observed between exposure to passive smoking and PMS, as (83.5%) of
those who exposed to passive smoking had PMS compared to (66%) of those who did not
expose to passive smoking (Seedhom, 2013).
Our results also agreed with Gold study in 2007, the study found that the current smoking
(OR = 1.60, p = 0.028) and passive smoke exposure (OR = 1.56, p = 0.050) were
positively associated with PMS (Gold, 2007).
In current study results indicate that around (60%) of sample subjects are practicing one
type of sport, with (72.1%) of them are used to walk and (27.9%) are doing Swede, but
none of them join any specialized club. There is a significant association between
practicing physical activities status and group at 0.05 level of significant, where (64.1%)
of those who are not practicing any physical activities are cases. Furthermore, there is
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insignificant association between the type of physical activities and group at 0.05 level of
significant.
Current study results indicate that more than half of the samples (58.2%) are sleeping less
than 8 hours, and there is a significant association between sleeping mode and group at
0.05 level of significant, where (73.2%) of those who are sleeping more than 8 hours
belong to the control group.
5.5: Diet, During and After the Menstrual Cycle
This section of study considers the analysis of samples subject diet regimen, to highlight
the association between their diet regiment and PMS status. The results (Table 4.6) show
that the majority of the sample (81.6%) does not follow any diet regiment, with almost
equally distribution of students between control and case groups. Thus, there is
insignificant association between diet statuses (yes/no) and the group at 0.05 level of
significant. Among those who followed a diet regimen, (27.8%) consulted nutritionists,
(11.1%) consulted doctors while (61.1%) consulted other than Pharmacist or
traditionalist. Furthermore, there is insignificant association between diet consultancy and
the group at 0.05 level of significant.
Our study results indicate that with respect to the main meal, the majority of sample
subjects (82.7%) consider the lunch as the main meal, while only (3.1%) consider the
dinner as the main one. There is insignificant association between main meal and the
group at 0.05 level of significant.(Table 4.6)
This study results found that (81.6%) of the sample declared that they take snacks
between meals, with insignificant association between taking snacks status (yes/no), and
the group at 0.05 level of significant. Those who are taking snacks are distributed based
on their favorite snack as given in the "kind of snack" cell.
Our results also indicate that among those who are taking snacks between meals, (45%)
of them eat fruits and only (1.3%) takes sweet. There is a significant association between
the kind of snake and the group at 0.05 level of significant, where (58.3%) of those who
are eating fruits belong to the control group, and (75.0%) of those who prefers
sandwiches belong to the case group.
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These results agreed with Seedhom study in 2013 whom found that a significant
association between PMS symptoms and intake of sweet-tasting foods (Seedhom, 2013).
And the current results also agreed with Rasheed and Saad (2003) with the observations
of who found this association, that a significant association between PMS symptoms and
intake of sweet-tasting foods (Rasheed, 2003).
Study results indicated that more than half of the samples (58.2%) like to have fast food,
with insignificant association between taking fast food status (yes/no) and the group at
0.05 level of significant.
A similar observation was made by Pherson and L. Korfine in 2004 for students who
consumed excess fast food as (71.4%) of them had PMS. Decreased intake of fruits and
vegetables was significantly related to the occurrence of PMS. About (86%) of those
without sufficient intake of fruits and vegetables had PMS versus (13.9%) who had not
(Pherson, 2004)
And the results in (Table 4.6) also found that more than one-thirds of the samples
(37.8%) consider the fruit juice as their preferred drink, while (5.1%) prefer milk. There
is a significant association between the preferred drink and the group at 0.05 level of
significant. (67.6%) of those who prefer fruit juice belong to control group, while
(65.0%) and (76.5%) of those who prefer tea and coffee respectively are from the case
group.
These results matched with Seedhom study in 2013, the result show a significant,
positive, and independent effect on PMS by coffee drink (Seedhom, 2013).
This was similar to the results of Rasheed and Saad in 2003 who found a significant
positive effect on premenstrual symptom severity by total intake of caffeinated beverages
in general and caffeinated coffee and cocoa-chocolate drinks in particular (Rasheed,
2003).
Also the study results are matched with Barone and Roberts study in 2008, that’s results
showed that the observed effect of tea did not reach significant levels possibly due to a
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lower dose effect of caffeine per cup for these beverages compared to coffee. As per
standard values, one cup (5-6 oz) of caffeinated coffee usually has 60–85 mg of caffeine
while that for tea and cola drinks is reported to be 20–30 mg and 18 mg per cup,
respectively (Barone, 2008).
The current study also agreed with Pherson and Korfine study which found that about
(92%) of students with excess coffee intake had PMS compared to 7.7% who had not,
and this difference was statistically significant (p<0.005). And excessive drinking of tea
had no significant influence on the PMS in this study (Pherson, 2004)
The study results appear to show that about three quarters of the sample (74.5%) takes
their drink with natural sugar, while only (7.1%) prefer artificial sugar, with insignificant
association between drinks sugar (without sugar, natural or artificial) and the group at
0.05 level of significant.
This current results disagreed with Seedhom study which indicated that excess intake of
sweet-tasting food items such as chocolates, cakes, and deserts had a significant influence
on the occurrence of PMS, as students who ate these food items frequently had PMS
(88.5%) more than those (70.2%) who consumed them less often (p<0.0001) (Seedhom,
2013).
The current study results indicate that the majority of the sample (94.9%) used to cook
with vegetables oil, while none of them use butter in cooking, with insignificant
association between type of fat (vegetables oil, margarine butter) and the group at 0.05
level of significant.
The current study results indicate that the Thigh and chest is the most preferred organ of
poultry, with insignificant association between organs and the group at 0.05 level of
significant.
5.6: Anthropometric and Biochemical Measurements
The current study results indicate that the mean of PMS scores for cases (19.69)
significantly higher than control subjects (4.08).
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It can be seen from the table 4.7 that the mean weight of control subjects is (60.95 kg)
which is more than the mean weight of cases (58.92 kg) and the mean height of control
subjects is (1.63 m) which is more than the mean height of cases (1.55 m), it also can be
showed that the mean BMI of control subjects is (22.73 kg/m2) which are less than the
mean BMI of cases (27.77 kg/m2), and the mean waist circumference of control subjects
is (72.10 cm) which is less than the mean waist circumference of cases (73.45 cm).
None of the Anthropometric measurements show a significant difference between the
mean of control and cases group subjects at 0.05 level of a significant.
Adiposity may also be related to PMS through a variety of hormonal, neural, and
behavioral mechanisms, and several studies have found women with PMS or menstrual
symptoms more likely to be overweight and obese than women without PMS (Seedhom,
2013).
This study results disagreed with Bertone-Johnson, the study indicate a significant
relation between BMI and the occurrence of PMS was detected. Also the study found that
a strong positive relationship between BMI and the development of PMS. Women who
were obese at baseline had significantly higher risks of developing PMS over 10 years of
follow up compared with lean women. BMI was also positively associated with risk of
specific physical and emotional symptoms, including swelling of the extremities,
backache, abdominal cramping, diarrhea/ constipation, mood swings, and food cravings
(Bertone-Johnson, 2010).
Our study result is matched with Seedhom study, the study was found that there was a
significant relation between BMI and the occurrence of PMS. As all the underweight
female students had PMS and 93.4% and 90.9% of overweight and obese students,
respectively, had PMS compared to 6.6% and 9.1% who had no PMS, this difference was
statistically significant. PMS was higher among students who had central obesity versus
those who had not (92.9% versus 7.1%), but this difference was statistically not
significant (Seedhom, 2013).
The current results show that there is a significant difference between the means of serum
calcium level for control (9.26 mg/dl) and case (8.45 mg/dl).
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Furthermore, there is a significant difference between the means of serum magnesium
level for control (2.34 mg/dl) and case (1.44mg/dl).
Bertone-Johnson study was a case-control study within the Nurses’ Health Study II
cohort found that women with the highest intakes of calcium from food
(median=1,283mg/day) and vitamin D (median=706 IU/day) had a lower risk of PMS
than those with the lowest intakes (Bertone-Johnson, et al., 2005).
The researcher has achieved here the second and third objectives, which identify the
relationship between serum Ca and PMS. And identify the relationship between serum
Mg and PMS.
5.7 Food frequency intake
The current study results summarized respectively the significance difference between
the mean daily intakes of several groups of food, namely: grains, meat and legumes,
vegetables, fruits, milk and dairy products, drinks and juices, nuts and seeds.
This study results indicate that there are insignificant differences between the mean daily
intake of all types of grains for case and control groups at 0.05 level of significant, except
for the rice where the mean daily intake for control (0.24 cup/day) which is twice the
mean daily intake for case group with significant difference at 0.05 level of significant.
Our results show that there are significant differences between the mean daily intake for
some meat and legumes categories namely (poultry, fish, falafel, white beans, green
beans and egg) of control and case groups at 0.05 level of significant, where the mean of
control is higher than the mean of case.(Table 4.9 ).
It also shows that there is insignificant difference between the mean daily intake for other
categories (meat, homos, lentil) of control and case groups.
The current results indicate that there are significant differences between the mean daily
intake of all types of vegetables for case and control groups at 0.05 level of significant,
with higher mean daily intake for control compare to case, except for two types of
vegetables (okra and broccoli) the differences between the means of control and case
group are insignificant at 0.05 level of significant.
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This study results found that there are significant differences between the mean daily
intake of all types of fruits for case and control groups at 0.05 level of significant, with
higher mean daily intake for control compare to case, except for grapefruit the difference
between the means of control and case group is insignificant at 0.05 level of significant.
Our results show that there are significant differences between the mean daily intake of
all types of milk and dairy products for case and control groups at 0.05 level of
significant, with higher mean daily intake for control compare to case.
The current results also found that except for green tea and capatchino, there are
significant differences between the mean daily intake of all types of drinks and juices for
case and control groups at 0.05 level of significant.
The mean daily intake for cases is larger for all types of drinks except for the natural fruit
juice.
Rossignol and Bonnlander suggested that women suffering from PMS should avoid
caffeine, in the form of soft drinks, coffee, or chocolate; refined sugars; sodium; and
saturated fats. Drinking plenty of water is a complement to cutting back on sodium, and

the consumption fruit juice and caffeine-free soda was related to the prevalence of the
premenstrual syndrome among women with more severe symptoms. None of the
associations was substantially altered when the daily consumption of beverages high in
caffeine content was controlled for. Taken together, these data suggest that the
consumption of foods and beverages that are high in sugar content or taste sweet is
associated with prevalence of the premenstrual syndrome (Rossignol and Bonnlander ,
2009)
The results of current study show that there are significant differences between the mean
daily intake for (popcorn, cashews, almond, Sesame and Tahini) of control compare to
cases at 0.05 level of significant, with larger mean of control, while there is a significant
difference between the mean daily intake for chocolate of control and case groups, with
larger mean of case.
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Ramcharan analysis showed that the frequent intake of sweet-tasting food items, fast
food, decreased vegetables and fruits, and caffeinated beverages explained only 52% of
the variation in the PMS (Ramcharan, 2008).
5.8 Biochemical variables
The current results show that there is a significant association between the PMS scale and
status of serum calcium at 0.05 level of significant. The results of current study indicated
that there are correlation between PMS scale and the serum calcium level (0.474) is
stronger than the correlation between PMS scale and serum magnesium level (-0.221).
Some studies suggest that blood calcium and vitamin D levels are lower in women with
PMS and that calcium supplementation may reduce symptom severity, but it is unknown
whether this may prevent the initial development of PMS. In a recent case control study,
after adjustment for risk factors, women in the highest quintile of total vitamin D intake
had a relative risk of 0.59 (95% confidence interval, 0.40e0.86) compared with those in
the lowest quintile (P ¼ 0.01 for trend) ( Panany, 2007). The intake of calcium from food
sources was also inversely related to PMS. The intake of skimmed or low-fat milk was
also associated with a lower risk (P < 0.001). A high intake of calcium and vitamin D
may therefore reduce the risk of PMS but large-scale clinical trials addressing this issue
are required. At present, the only interventional data are from small trials (Panany, 2011)
The use of calcium supplements may therefore benefit women with PMS both by
reducing their current symptoms and by promoting better bone health in later life
(Bendich, 2007)
The results of this study also show that the status of serum magnesium, it is obvious that
there is a significant association between the PMS scale and status of serum magnesium
at 0.05 level of significant.
This study is supported by Sadler study in 2010, the study suggest that magnesium may
also be helpful in PMS. A double-blind, placebo-controlled study of 32 women found
that magnesium taken from day 15 of the menstrual cycle to the onset of menstrual flow
could significantly improve premenstrual mood changes (Sadler, 2010).
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The current results show that there are a significant inverse correlation between the PMS
scale and the serum calcium level at 0.05 level of significant, and also there is a
significant inverse correlation between the PMS scale and the serum magnesium level at
0.05 level of significant. In other words, the reduction of Ca or Mg levels increases the
score of PMS.
Dullo and Vedi study in 2008 show that the serum calcium level was highest in the
follicular phase whereas the serum magnesium level was lowest in the follicular phase;
the serum inorganic phosphorus levels was highest in the menstrual phase (Dullo and
Vedi, 2008) .
The researcher has achieved the fifth objective of the current study, which reveals to
explore the effect of Ca, Mg on improving the symptoms.
This result is supported by Huo study in 2007 which found that regular use of magnesium
could reduce symptoms of PMS-related fluid retention. In this study, 38 women were
given magnesium or placebo for 2 months. One small double-blind study (20
participants) found that magnesium supplementation with vitamin B6 might help prevent
menstrual migraine (Huo, 2007).
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Chapter 6
Conclusion
In the current study, the goal was to reveal the relationship between dietary changes,
health remedies and occurrence of PMS in the college of pharmacy.
The study was conducted in Al Azhar University –Gaza, faculty of pharmacy, included
49 Cases of PMS and 49 controls. This research indicated that PMS may be influenced by
many variables, as follows:
1. There is relationship between law level of Ca and Mg with PMS.
2. There is relationship between Dietary Changes and natural health remedies and
Women's pain and discomfort from premenstrual syndrome.
3. Regarding the effect of dietary behavior on premenstrual syndrome, significances
for rice, poultry, fish, beans, falafel, egg, molokhia, potato, tomato, dates, raisins,
pumpkin, spinach, cabbage, and majority of fruits except grapefruit.
4. All daily milk and dairy products intake that there are significant differences
between the mean daily intake of all types of milk and dairy products for case and
control groups at 0.05 level of significant.
5. Around two thirds of the samples are satisfied of family income.
6. The majority of students do not suffer from chronic stress problems, chronic
depression, Feeling panicked, renal disease, migraine, anemia or colon disorder.
7. There is a significant association between lifestyle and their smoking status,
practicing physical activities, coffee drink and sleeping.
8. Majority of the sample do not follow any diet regiment, with almost equally
distribution of students between control and case groups.
9. The mean of PMS scores for cases (19.69) significantly higher than control
subjects (4.08).
10. None of the Anthropometric measurements show a significant difference between
the mean of control and cases group subjects at 0.05 level of significant.
11. On PMS scale, more than 82% don’t have PMS complications.
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Chapter 7
Recommendation
PMS status in selected target group should be concerned and be properly managed for
improved clinical outcomes and reduce postoperative complications. Therefore programs
should be planned to implement routine nutrition assessment, use of evidence based care
plans. So, the following recommendations are suggested:
1

Women with PMS should ideally receive care from multidisciplinary care
(gynecologists – psychiatrics – dieticians).

2

Eat to beat PMS, eat a healthy, balanced diet, rich in calcium and magnesium help
to reduce PMS symptoms.

3

Drinking clear fluids like water during PMS helps to flush your system of toxins
and will aid some of the side effects like acne.

4

Reducing caffeinated beverages eases PMS complains.

5

PMS cravings for sugar (chocolate) and salt are very common during this time of
the month, thus reducing of both is recommended.

6

Eat plenty of high-fiber, starchy foods with a low glycemic index– it’s thought
some women may be more sensitive to the effects of low blood sugar levels in the
run up to their period.

7

Get plenty of exercise – being active helps increase levels of endorphins to give
you a natural high.

8

Materials, flyers & brochures regarding PMS awareness for community are
necessary.

Finally this study could help in developing policy and determine an essential requirement
for comprehensive care, and nutritional intervention which, could lead to development of
better therapeutic and preventive strategies for dealing with this disease.
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Annexes
Annex no.1

( ورقة استبانة )
تاريخ االستبانة :

البيانات الشخصية
 .1العمر  .......... :سنة
 .2تاريخ الميالد ...../....../...... :
.3

اإلقامة:

الشمال

.4

السكن:

ريف

غزة

الوسطى

مخيم

خانيونس

رفح

مدينة

 .5معدل دخل األسرة  ( ..............................................................................شيكل(
 .6عدد أفراد األسرة ...............................................................................:
 .7ھل يغطي الدخل الشھري كافة احتياجات األسرة ؟


نعم



ال

 .8ھل تتلقين مساعدات مادية خارجية ؟


نعم



ال

الحالة الصحية العامة للطالبة
.9

هل تعانين من إحدى هذه األمراض ؟؟
مشاكل اإلجهاد المزمن

نعم

ال

اكتئاب مزمن

نعم

ال

شعور بالذعر

نعم

ال

تقلب مزاجي

نعم

ال

أمراض كلى

نعم

ال

صداع نصفي

نعم

ال

فقر دم

نعم

ال
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نعم

اضطرابات قولون

ال

الحالة الصحية قبل وأثناء وبعد الدورة الشھرية

 .01قومي بتعبئة الرقم في الخانة المحددة حسب حدة األعراض التي تشعرين بها ؟؟


 ....1أنت ال تشعرين بهذه األعراض مطلقا..



..0يشير أن األعراض تأتي بسيطا جدا بحيث ال تتأثري به .



 ..2يشير أن األعراض تأتي بشكل متوسط ويمكنك تحملها بسهولة .



 ..3يشير أن االعراض تأتي بشكل حاد بحيث تؤثر على حياتك وال يمكنك تحملها .



 ..4يشير أن األعراض تأتي بشكل حاد جدا بحيث تطرحك في السرير وتمنعك من ممارسة العمل ..

وقت ظھورھا
األعراض

مابعد الدورة
اسبوع ماقبل أسبوع أثناء
الدورة الشھرية الدورة الشھرية الشھرية بأسبوع
العمود األول

العصبية
تقلبات في المزاج
شدة الحساسية لتصرفات اآلخرين
القلق
اكتئاب
نسيان
بكاء
أرق
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العمود الثاني

العمود الثالث

زيادة في الوزن
انتفاخ باألطراف
االم في الثدي
صداع
الميل الشديد لتناول السكريات
زيادة في الشھية
نفخة
دوخة أو اغماء
وجع أسفل الظھر
ظھور بثور على الوجه
شعور باإلرھاق والتعب العام
امساك أو اسھال
المجموع
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لمعرفة النتيجة ؟؟ ( خاص بالباحث)
 .0مجموع العمود األول =
 .2مجموع العمود الثالث =
 .3طرح مجموع العمود الثالث من األول = النتيجة

درجة متالزمة ماقبل الدورة الشھرية
إذا كانت النتيجة من  21 – 0فأنت ال تعانين من متالزمة ماقبل الدورة الشھرية
إذا كانت النتيجة من فأنت على حدود المتالزمة وتعانين بشيء بسيط جدا منھا
إذا كانت النتيجة من  12 – 21فأنت تعانين بشكل يترواح مابين بسيط إلى متوسط من المتالزمة
إذا كانت النتيجة من  52 -12فأنت تعانينن بشكل يترواح مابين المتوسط إلى حاد من المتالزمة
إذا كانت النتيجة من  52 – 52فأنت تعانين بشكل حاد من المتالزمة
إذا كانت النتيجة أعلى من  52فأنت تعانين بشكل حاد من المتالزمة وغير قادرة على التحمل
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نمط الحياة
 .00هل تدخنين؟
 مدخن نشط
 مدخن سلبي
 غير مدخن
 .02هل تمارسين الرياضة ؟


نعم



ال

 .03ما هو نوع األنشطة الرياضية التي تمارسينها ؟


المشي



رياضة منزلية (سويدي)



إشتراك في نادي متخصص

 .04كم ساعة تنامين باليوم؟


أقل من  8ساعات



أكثر من  8ساعات
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الحالة التغذوية
 .01هل قمتي بإتباع برنامج "تخسيس وزن " ؟


نعم



ال

 .01إذا كانت اإلجابة نعم فما هو مصدر هذا البرنامج؟


أخصائي تغذية



الطبيب المتابع



الصيدلي



العطار



آخرون

 .01ما هي وجبتك الرئيسية ؟


اإلفطار



الغداء



العشاء

 .08هل تقومين بتناول الوجبات الخفيفة بين الوجبات؟


نعم



ال

 .09إذا كانت اإلجابة في السؤال السابق نعم  .ما هو نوع الوجبات الخفيفة التي تتناوليها؟


فاكهة



عصير فاكهة



حلويات



شوكوالتة



شيبسي



مخلالت



مكسرات
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 .21هل تتناولين الوجبات السريعة من المطاعم ؟


نعم



ال

 .20أي المشروبات التالية تفضلين تتناولينها ؟


الشاي



القهوة



عصير فاكهة معلب



عصير الفواكه طبيعي



الحليب



المشروبات الغازية

 .22كيف تفضلين تناول مشروبك؟


بدون سكر



سكر طبيعي



سكر صناعي

 .23ما هو نوع الزيوت التي تستخدمينها في طهي الطعام ؟


زيوت نباتية



سمن نباتي



زبدة

 .24أي األعضاء التالية من الدواجن يتم تناولها أكثر؟


الفخد



الصدر



الجناح



الكبد



القوانص
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المقاييس الجسمية للطالبة


وزن الطالبة  ................كجم



طول الطالبة  ................م



مؤشر كتلة الجسم ..............كجم/م



خصر الطالبة  ..................سم

2

التحاليل المخبرية


نسبة الكالسيوم اآليوني في الدم .....................................



نسبة الماغنيسيوم في الدم ................................
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استبانة تردد الغذاء
لكل مجموعة من الغذاء  ..أكتبي عدد المرات التي تتناولينھا من المجموعة في اليوم أو في
األسبوع  ،وقومي بوضع دائرة حول الكمية التقريبية التي تتناولينھا في كل مرة ..
مجموعة األطعمة الغنية بعنصري الكالسيوم والماغنيسيوم
مجموعة الطعام

عدد المرات

حجم الحصة
متوسطة

صغيرة

العدد الكلي
كبيرة

مجموعة الخبز والحبوب
خبز أبيض

½ شريحة

شريحة واحدة

أكثر من شريحة

خبز أسمر

½ شريحة

شريحة واحدة

أكثر من شريحة

أرز أبيض

¼كوب

½ كوب

 0كوب

برغل

¼ كوب

½ كوب

 0كوب

معكرونة

¼ كوب

½ كوب

 0كوب

مجموعة اللحوم والبقوليات
لحوم

11جرام

 011جرام

 211جرام

دجاج

11جرام

 011جرام

 211جرام

أسماك

11جرام

 011جرام

 211جرام

فول

¼ كوب

½ كوب

 0كوب

حمص

¼ كوب

½ كوب

 0كوب

فالفل

أقل من  3أقراص

 3أقراص

أكثر من 3

فاصوليا بيضاء

¼ كوب

½ كوب

 0كوب

فاصوليا خضراء

¼ كوب

½ كوب

 0كوب

عدس

¼ كوب

½ كوب

 0كوب

بيض

½ بيضة

بيضة واحدة

بيضتان
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مجموعة الخضروات
ملوخية

¼ كوب

½ كوب

 0كوب

بامية

¼ كوب

½ كوب

 0كوب

بطاطا

½ حبة متوسطة

 0حبة متوسطة

 2حبة متوسطة

الحجم

الحجم

الحجم

½ حبة متوسطة

 0حبة متوسطة

 2حبة متوسطة

الحجم

الحجم

الحجم

التمر

¼ كوب

½ كوب

 0كوب

الزبيب

¼ كوب

½ كوب

 0كوب

قرع

¼ كوب

½ كوب

 0كوب

سبانخ

¼ كوب

½ كوب

 0كوب

البروكلي

½ كوب

 0كوب

 2كوب

ملفوف

½ كوب

 0كوب

 2كوب

طماطم

مجموعة الفواكه
½ حبة متوسطة

 0حبة متوسطة

 2حبة متوسطة

الحجم

الحجم

الحجم

½ حبة متوسطة

 0حبة متوسطة

 2حبة متوسطة

الحجم

الحجم

الحجم

½ حبة متوسطة

 0حبة متوسطة

 2حبة متوسطة

الحجم

الحجم

الحجم

بطيخ

¼ كوب

½ كوب

 0كوب

مشمش

½ حبة متوسطة

 0حبة متوسطة

 2حبة متوسطة

الحجم

الحجم

الحجم

½ حبة متوسطة

 0حبة متوسطة

 2حبة متوسطة

الحجم

الحجم

الحجم

½ حبة متوسطة

 0حبة متوسطة

 2حبة متوسطة

الحجم

الحجم

الحجم

¼ كوب

½ كوب

 0كوب

تفاح
موز
برتقال

الكيوي
الكريبفروت
فراولة
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مجموعة الحليب ومشتقاته
حليب منزوع

½ كوب

 0كوب ( 211

الدسم

½  0كوب

مل)

حليب كامل الدسم

½ كوب

 0كوب ( 211

½  0كوب

مل)
زبادي

½ كوب

 0كوب

½  0كوب

جبنة بيضاء فيتا

½ ملعقة طعام

 0ملعقة طعام

 2مالعق فأكثر

جبنة شيدار

شريحة واحدة

 2شريحة

 4شريحة

جبنة صفراء كي

½ ملعقة طعام

 0ملعقة طعام

 2مالعق فأكثر

جبنة مثلثات

مثلث واحد

 2مثلث

أكثر من 2

لبنة

½ ملعقة طعام

 0ملعقة طعام

 2مالعق فأكثر

أسكمو

½ كوب

 0كوب

 2كوب

المشروبات والعصائر
عصير فاكهة

¼ كوب

½ كوب

 0كوب

طازج
شاي

½ كوب

 0كوب

 2كوب

شاي اخضر

½ كوب

 0كوب

 2كوب

نسكافيه

½ كوب

 0كوب

 2كوب

قهوة

½ كوب

 0كوب

 2كوب

مشروبات غازية

½ كوب

 0كوب

 2كوب

كابيتشينو

½ كوب

 0كوب

 2كوب

المكسرات والمسليات
المكسرات

مقدار حفنة اليد

أقل من مقدار
حفنة اليد

ذرة فشار

مقدار حفنة اليد

الكاجو

مقدار حفنة اليد

بذر بطيخ

مقدار حفنة اليد

أكبر من مقدار
حفنة اليد

 2مقدار حفنة

أكثر من 2

اليد
 2مقدار حفنة

أكثر من 2

اليد
 2مقدار حفنة
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أكثر من 2

اليد
لوز

مقدار حفنة اليد

 2مقدار حفنة

أكثر من 2

اليد
فستق حلبي

مقدار حفنة اليد

2مقدار حفنة اليد

أكثر من 2

فستق عادي

مقدار حفنة اليد

2مقدار حفنة اليد

أكثر من 2

بذر عين شمس

مقدار حفنة اليد

2مقدار حفنة اليد

أكثر من 2

بذر قرع

مقدار حفنة اليد

 2مقدار حفنة

أكثر من 2

اليد
شوكوالتة

31جم

 11جرام

أكثر من 11

السمسم

ملعقة صغيرة

ملعقتان

أكثر من ملعقة

الطحينة

ملعقة صغيرة

ملعقتان

أكثر من ملعقة
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Annex no.2
(Questionnaire form)

Personal Data

1.
2.
3.
4.
5.

Age:_______ years
Date of birth : __/__/__
Address : North Gaza – Gaza – Middle Gaza –Khan Younis – Rafah .
Area of residency : 1- City 2- Village 3- Camp
Average family monthly income…………… …………………………………….
(NIS)
6. Number of family members……………………………………….
7. Does the monthly income cover the principal family needs?
� Yes
� No
8. Do you receive financial Aid ?
�Yes
� No

General health status of the student
9. Do you suffer from any one of these disease?
Chronic stress problems

yes �

no �

Chronic depression

yes �

no �

Feeling panicked

yes �

no �

Mood Swings

yes �

no �

Renal disease

yes �

no �

Migraine

yes �

no �

Anemia

yes �

no �

Colon disorder

yes �

no �
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Health status before, during and after the menstrual
cycle
10. In order to score yourself you must rate your symptoms according to the
following scale of 0 to 4:
0 (Zero) indicates that you are having no occurrence of a particular symptom.
1 (One) indicates that the symptom you are experiencing are mild, that is they are present
but they are no a problem to you.
2 (Two) indicates that you consider your symptoms to be moderate in nature. You are
experiencing them they are significant but tolerable.
3 (Three) indicates that you consider your symptoms to be severe. They are more than
just a little uncomfortable, you may need to take medication or they are bothering you to
a significant degree.
4 (Four) indicates that at some time during this period you are partially or completely
disabled. You are not able to work , you have to stay at home possibly in bed.

Rate Your PMS Symptoms

Column 1
Week Before
Your Period

Nervous Tension

Mood Swings

Irritability

Anxiety

Depression

Forgetfulness
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Column 2
Week During
Your Period

Column 3
Week After
Your Period

Crying

Insomnia

Weight Gain

Swelling of Extremities

Breast Tenderness

Headache

Craving for Sweets

Increased Appetite

Bloating

Dizziness or Fainting

Back pain

Acne

Fatigue

Diarrea or constipation

Total Your Score:
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Once you have totaled each column you can determine your scores:

1. Subtract the total from Column 3 from the total from Column 1:

Total from Column 3

Subtract Total from Column 1

Your score is:

Your PMS Rating Is:

If your score is between 0 and 12 you do not have PMS.

If your score is between 12 and 18 you have borderline to mild PMS.

If your score is between 19 and 25 you have mild to moderate PMS.

If your score is between 25 and 35 you have moderate to severe PMS.

If your score is between 35 to 45 you have severe PMS.

If your score is 45 or greater represents disabling PMS.
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Life style
11. Do you smoking?
� active
� passive
� Non smoker
12. Have you been engaged in any physical activity?
� Yes
� No
13. What the kind of physical activity do you exercise?
� walking
� Home sport “Swede “
� Participate in a specialized club
14. How many hour per day do you sleep?
� Less than 8 hr
� More than 8 hr
Diet
15. Did you follow diet regimen?
� Yes
� No
16. If the answer was yes, what is source of your regimen?
� Nutritionist
� Doctor
� Pharmacist
� Traditionalist
� Others
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17. What is your main meal?
� Breakfast
� Lunch
� Dinner
18. Do you take snack in between meal ?
� Yes
� No
19. If the answer was yes, what is the kind of snack do you take?
� Fruit
� Fruit juice
� Sweet
� Sandwiches
� chocolate
� chips
�Pickles
�Nuts
20. Do you like having fast food ?
� Yes
� No
21. Which one of the following drinks do you prefer ?
� Tea
� Coffee
� Canned fruit juice
� Fruit juice
� Milk
� Soda
22. How do you take your drinks " juice , tea, coffee " ?
�Without sugar
� Natural sugar
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� Artificial sugar
23. What kind of fat do you often use in cooking ?
� Vegetable oils
�Margarine
� butter
24. Which of the following organ of poultry eaten more?
 thigh
 chest
 Wing
 Liver
 Organs

Anthropometric Measurement
•

Height …………………… cm

•

Weight ………………….. Kg

•

BMI ……………………..

•

Waist circumference …………. Cm

Biochemical Analysis
•

Serum calcium level……………….

•

Serum magnesium level……………………….
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Food frequency questionnaire
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 s/he usually eats.
Calcium and Magnesium Rich Food Intake
Foods

Frequency

Serving Size
Small
(½)

Average (1)

Tally
Large (2)

Grains
White bread

½ slice

1 slice

1 ½ slice

Broun bread

½ slice

1 slice

1 ½ slice

Rice

¼ cup

½ cup

1 cup

Bulgur

¼ cup

½ cup

1 cup

Pasta

¼ cup

½ cup

1 cup

Meat and legumes group
Meat

50 gm

100 gm

200 gm

Poultry

50 gm

100 gm

200 gm

Fish

50 gm

100 gm

200 gm

Beans

¼ cup

½ cup

1 cup

Homos

¼ cup

½ cup

1 cup

Falafel

Less 3 piece

3 piece

More 3 piece
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White beans

¼ cup

½ cup

1 cup

Green beans

¼ cup

½ cup

1 cup

Lentil

¼ cup

½ cup

1 cup

egg

½ egg

1 egg

2 eggs

Vegetables
Molokhia

¼ cup

½ cup

1 cup

Okra

¼ cup

½ cup

1 cup

Potatoes

½ medium

1 medium

2 medium

Tomato

½ medium

1 medium

2 medium

Dates

¼ cup

½ cup

1 cup

Raisins

¼ cup

½ cup

1 cup

pumpkins

¼ cup

½ cup

1 cup

spinach

¼ cup

½ cup

1 cup

broccoli

½ cup

1 cup

2 cup

cabbage

½ cup

1 cup

2 cup

Fruits
apple

½ median
size

1 medium

2 medium

Banana

½ median
size
½ median
size
¼ cup

1 medium

2 medium

1 medium

2 medium

½ cup

1 cup

½ median
size

1 medium

2 medium

oranges
Melons
apricots
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kiwi
Grapefruit
Strawberry

½ median
size
½ median
size
¼ cup

1 medium

2 medium

1 medium

2 medium

½ cup

1 cup

Milk and dairy product group
Skim milk

1 cup

½ cup

Whole milk

1½ cup

1 cup
½ cup

Yogurt

1 cup

1½ cup
1½ cup

White cheese

½ cup
½ Tbsp

1 Tbsp

Cheddar cheese

1 slice

2slice

Yellow cheese

½ Tbsp

1 Tbsp

Triangle cheese

1

2

labana

½ Tbsp

1 Tbsp

Ice cream

½ cup

1cup

2 Tbsp or
more
2 cup

Strawberry

¼ cup

½ cup

1 cup

2 Tbsp or
more
4 or more
2 Tbsp or
more
More than 2

Drinks and juice
Natural fruit
juice

½ cup

¼ cup

tea

1 cup

1 cup
½ cup
1 cup

2 cup
2 cup

Nescafe

½ cup
½ cup

1 cup

2 cup

coffee

½ cup

1 cup

2 cup

Green tea
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soda

½ cup

1 cup

2 cup

capatchino

½ cup

1 cup

2 cup

Nuts and Seeds
popcorn

½ handful

Handful

2 handful

Cashews

½ handful

handful

2 handful

Watermelon
Seeds
Almond

½ handful

handful

2 handful

½ handful

handful

2 handful

Pistachio

½ handful

handful

2 handful

Peanut

½ handful

handful

2 handful

Sunflower

½ handful

handful

2 handful

Pumpkin Seeds

½ handful

handful

2 handful

chocolate

30 gm

60 gm

More than 60

Sesame

1 Tbsp

2Tbsp

Tahini

1 Tbsp

2Tbsp

More than
2Tbsp
More than
2Tbsp

Normal Value for Calcium: 8.6-10.3
Normal Value for Magnesium 1.9-2.5
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