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Abstract
Pregnancy induced hypertension (PIH) is the most common medical complication
during pregnancy, which can be developed to serious complications for mother and
fetus. Objectives: To compare serum calcium, magnesium in women with pregnancy
induced hypertension and healthy pregnant women, to identify the relationship
between lifestyle and PIH, to identify the relationship between socioeconomic
statuses, age, body mass index and education level and the occurrence of pregnancy
induced hypertension; and to provide suggestions and recommendations that would
decrease in the incidence of pregnancy induced hypertension among Palestinian
women. Subjects and methods: A hospital based case control study was carried out
at the larger governmental hospital, El-Shifa Hospital. 50 newly diagnosed women
with PIH and 50 healthy pregnant women were included in the study. Data was
collected through direct methods that included structured interview questionnaire and
biochemical information. Results: The results of this study have indicated that the
levels of serum calcium and serum magnesium were so closed among the study
population in the two groups of pregnant women. Moreover, past antenatal
hemorrhage, present history of vaginal bleeding, anemia and multiple gestations,
clinical signs and symptoms (headache, blurred vision, edema and epigastric pain),
lifestyle (physical activity), anthropometric measurements (pre-pregnancy weight,
BMI), type of water drinking were significantly related to PIH. Conclusion: The
study contributes in highlighting the relationships between calcium and magnesium
and PIH, and provides suggestions and recommendations that decrease the risk of
PIH. Recommendations: This study has recommended to establish a policy and
strategy by a decision maker in order to standardize the diagnoses criteria of PIH,
improve nutritional measuring assessment as weight, height, body mass index, weight
gain and biochemical test for pregnant women in all healthcare centers, and to
improve pregnant women nutritional status, further studies are needed to study
independently the relationship between calcium and magnesium among preeclampatic and eclampatic women.
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ملخص الدراسة
تقويم الكالسيوم والمغنيسيوم في النساء الحوامل ال ُمشخصات حديثا بضغط الحمل في مستشفى
الشفاء بقطاع غزة :دراسة حالة محددة
ضغط الحمل هو أكثر المضاعفات الطبية خالل الحمل شهرة التي ممكن أن تتطور إلى مضاعفات خطيرة عند
االم والطفل .لذللك تهدف هذه الدراسة إلى تقويم عنصري الكالسيوم والمغنيسيوم بين النساء المشخصات حديثا
بضغط الحمل وبين النساء اللواتي يحملن حمال طبيعيا .األهداف الخاصة :مقارنة عنصري الكالسيوم والمغنيسيوم
بين النساء المشخصات حديثا بضغط الحمل وبين النساء اللواتي يحملن حمال طبيعي ,و تحديد العالقة بين اسلوب
الحياة وضغط الحمل ,وأيضا عالقة الوضع االقتصادي االجتماعي والعمر وكتلة الجسم والمستوى التعليمي مع
ضغط ا لحمل و من ثم الخروج بمقترحات وتوصيات تقلل من حدوث ضغط الحمل بين النساء الحوامل
الفلسطينيات .منهاجية الدراسة :تمت هذه الدراسة في أكبر المستشفيات الحكومية بقطاع غزة وهو مجمع الشفاء
الطبي “أقسام الوالدة" ,بمشاركة خمسين حالة مشخصة حديثا بضغط الحمل وخمسين حالة حامل حمال طبيعيا
حيث استخدمت دراسة حالة محددة وجمعت البيانات بصورة مباشرة عن طريق استبانة صممت من قبل الباحث
تشمل المعلومات الشخصية والطبية والتغذوية وتاريخ الوالدة و القياسات الجسمانية والبيوكيميائية .النتائج:
أشارت النتائج إلى تقارب مستوى الكالسيوم و المغنيسيوم في كال مجموعتي الدراسة من النساء الحوامل و في
هذه الدراسة أيضا تم التعرف على العوامل التي لها عالقة بضغط الحمل حيث أظهرت الدراسة أن النساء اللواتي
لهن تاريخ سابق أو حالي بالنزيف خالل الحمل أكثر عرضة لضغط الحمل ,كما أن النساء اللواتي يحملن بأكثر
من جنين أكثر عرضة لضغط الحمل ,ووجد أن األنيميا لها عالقة عكسية مع ضغط الحمل ,واألعراض
اإلكلينيكية مثل الرؤية المشوشة والصداع وألم في المعدة واالنتفاخ في الجسم مرتبط بعالقة قوية مع ضغط
الحمل ,كما أن النشاط الجسمي مثل المشي قلل من حدوث ضغط الحمل وأيضا المياه المباعة كان لها تأثير
إيجابي في تقليل حاالت ضغط الحمل ,بينما زيادة الوزن قبل الحمل أو الوزن الزائد أو السمنة زادت من خطورة
اإلصابة بضغط الحمل .الخالصة :الدراسة ساهمت في تقويم العالقة بين الكالسيوم والمغنيسيوم وضغط الحمل
والخروج بمقترحات وتوصيات تقلل من خطورة التعرض لضغط الحمل .التوصيات :تقترح الدراسة أن يقوم
صناع السياسة الصحية بوضع معايير ثابتة لتشخيص ضغط الحمل وأدوات تقييم القياسات الجسمانية
والبيوكيميائية في المرا كز الصحية من أجل تحسين الوضع التغذوي لدى األم الحامل كما تقترح الدراسة الحاجة
للمزيد من الدراسات لدراسة عالقة الكالسيوم و المغنيسيوم مع ضغط الحمل( )Pre-eclampsiaو تسمم الحمل
).(Eclampsia
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Chapter 1
Introduction
Pregnancy induced hypertension (PIH) is a form of hypertension in pregnancy with or
without proteinuria and edema, with the clinical manifestation usually occurring late in
pregnancy and regressing after delivery of the conceptus.

It is a major pregnancy

complication, causing premature delivery, fetal growth retardation, abruptio placentae,
and fetal death, as well as maternal morbidity and mortality (Jun et al., 1997). It is also an
important component of preeclampsia (Steven et al., 1993).
PIH is one of the most common causes of maternal and fetal morbidities and mortalities.
However, the exact etiology of PIH is still not understand, but there are many risk factors
of the disorder in pregnant women such as hereditary component, familial factor, age, sex,
gender, obesity, first pregnancy and etc. In many clinical studies, the results have shown
the relationship between the aggravation of the hypertensive complication and the change
in concentration of various chemistries in mother’s serum. Interestingly, variable serum
calcium and magnesium are found in preeclamptic mothers (Chanvitya et al., 2008).
The researchers notified that the etiology of PIH has not been fully elucidated, despite of
numerous studies. Some studies have confirmed in its results that changes in levels of
blood metals (calcium and magnesium) observed in pregnant women diagnosed with PIH
may implicated the pathogenesis of PIH. Whereas other studies have concluded that there
is no association between serum concentrations of these elements and occurrence of
preeclampsia. On the basis of some studies’ claim, blood calcium and magnesium have a
relaxant effect on the blood vessels of pregnant women; these studies try to find out
whether there is a correlation between PIH and the serum levels of calcium, and
magnesium in pregnant women.

These studies were done by measuring the blood

concentrations of calcium, and magnesium in pregnant women with PIH and comparing
them with matched normotensive pregnant women (Glomohammad Lou et al., 2008).
PIH is a common and serious medical disorder of human pregnancy. The clinical
diagnosis of PIH is based mainly on the detection of new-onset hypertension and edema
usually occurring during the latter half of pregnancy. PIH may also occur up to six weeks
postpartum. The pathogenesis of PIH is complex and has not been fully elucidated.
However, the pathophysiologic mechanism is characterized by a failure of the deficient
placentation which is widely accepted to be a critical lesion in the etiology of this
disorder. PIH is more common in women during their first pregnancy, as well as in
1

women who are obese, who have diabetes, or who have hypertension. Women who have
had PIH during a previous pregnancy are also at increased risk. PIH has also been
associated with calcium deficiencies, antioxidant deficiencies, older maternal age, and job
stress (Brennecke, 2008).
Calcium is considered the most abundant mineral in the human body, representing around
2% of the total body weight, approximately between 1kg and 1.5kg of calcium exist in the
human body (Justine, 2010).The serum level of calcium is closely related with a total
calcium and non-ionized calcium. The Characteristics of calcium physiology during
pregnancy can be summarized as total calcium concentration falls because of physiologic
hypoalbuminemia, free ionized calcium concentration does not change, the placenta
produces 1,25-dihydroxyvitamin D, which results in increased intestinal absorption of
calcium and calcium is actively transported across the placenta, facilitated by parathyroid
hormone-related peptide (Elizabeth, 2010).
The main sources of calcium are milk and its derivatives. The other sources for calcium
are dark green leafy vegetables such as spinach (are not recommended like calcium
sources, because they contain oxalates that block their absorption), broccoli, cabbages,
legumes, dry beans or soya beans, cereals and almonds. Calcium has an important
structural role in maintaining the health and strength of bone, in fact around 99% of our
calcium is deposited in the bone. The other one percent is accounting for a range of
important metabolic functions that regulate muscle contraction, heart beats, blood clotting
and functioning of the nervous system (Justine, 2010). Also calcium has some minor role
in lowering blood pressure, but the mechanism involved appear complex and somewhat
unclear (Katashi et al., 1998). In a number of epidemiologic studies, restricted dietary
calcium has been linked to elevated blood pressure. These finding in association with
indication of calcium deficiency in clinical hypertension, suggest that repletion of dietary
calcium may have a beneficial effect on blood pressure (Daniel et al., 1994). Also
decreased calcium intake may increase risk of hypertension (Anderson et al, 2010).
Healthy nutrition among mothers who intended to be pregnant is important before, during
and after pregnancy. This will facilitate to mother and fetus to be healthy and giving us
the expected outcome. Earlier observations concluded that nutritional aspects to be an
important risk factor for preeclampsia. It was suggested a negative correlation between
calcium intake and the incidence of preeclampsia was proposed. Moreover, they observed
2

that in countries such as Colombia and India, low calcium intake increased the incidence
of eclampsia (Lopez-Jaramillo et al., 2001). Low serum levels of calcium, magnesium
and zinc during pregnancy might be possible contributors in the etiology of PIH (David et
al., 2008).
Magnesium is the fourth most abundant cation in the body after sodium, potassium and
calcium. The 70kg adult body contains 21-28 grams. Approximately 1% of total body
magnesium is found in the blood. The other 99% is found in the bone and inside cells of
body tissues and organs. The sources of magnesium are widespread. It is include hard
water, mineral water, whole legume, dark green leafy vegetables, nuts, fish, whole grain
and cocoa as a good sources and dairy product, meat and eggs as lesser sources (Seema et
al., 2009). Magnesium is needed for more than 300 biochemical reactions in the body. It
helps in maintain normal muscle and nerve function, supports a healthy immune system,
promotes normal blood pressure, keeps heart rhythm steady, keeps bones strong, and is
known to be involved in energy metabolism and protein synthesis. Also magnesium plays
an important role in preventing and managing disorders such as hypertension,
cardiovascular diseases and diabetes mellitus (David, 2008).
There is a growing literature which provides evidence that a compromised magnesium
nutritional status may be involved in several disorders that can occur during pregnancy
such as hypertension, vasospasm, coagulation defects, premature delivery, intrauterine
growth retardation and muscle cramping. Magnesium nutritional status can be influenced
by a number of factors, but the easiest to correct is magnesium intake. In addition, dietary
factors can modulate the absorption of the amount of magnesium ingested (Kay, 1987).
The World Health Organization (WHO) has recommended MgSO4 as the most effective,
safe, and low-cost drug for the treatment of severe preeclampsia and eclampsia. The
mechanism of action of MgSO4 is not completely understood. It is thought that the
magnesium blocks calcium receptors by inhibiting N-methyl-D aspartate receptors in the
brain. Magnesium produces a peripheral (predominantly arteriolar) vasodilatation, thus
reducing the blood pressure (Jamilu, 2009).

3

Problem statement
PIH is a major complication of pregnancy among women in the Gaza Strip; it is
underestimated, and under detected cases might undergo serious complications which
include maternal and fetal mortality. Pregravida weight control through diet monitoring is
an alert to avoid pregnancy complications attributed to obesity. Obesity might induce
hypertension, glucose intolerance and other complications during pregnancy.
The current study focused on PIH among pregnant women at El-Shifa Hospital in Gaza
Strip. In order to test the relationship between calcium and magnesium deficiency and
PIH among pregnant women who are newly diagnosed with PIH. Also this study was
designed to test the relationship between different predisposing factors and PIH, and
whether a potential relationship exists between nutritional intake or nutritional
deficiencies and PIH.
Justification
1- The pregnant women are one of the most vulnerable groups to the nutritional
deficiency and need more nutritional care for the mother and fetus heath.
2- There is lack of official data and scientific data, that investigated micronutrients
(calcium and magnesium) in women diagnosed with PIH in the Gaza Strip, but
non official data "physician" in El-Shifa hospital declared that approximately 25
to 30 cases per month of PIH presented in the high risk clinic and obstetric
department in El-Shifa Hospital. This estimated number consider high in
comparative with other data, other prevalence in neighbors' countries.
3- To clarify the conflicts between studies which examine the relationship between
calcium and magnesium and PIH
4- This is the first study in Gaza strip that measures serum concentrations of two
elements simultaneously in pregnant women with PIH.
General objective
To assess the implications of calcium and magnesium deficiency among newly diagnosed
women with PIH in El-Shifa hospital.

4

Specific objectives
1- To compare serum calcium, magnesium among women with PIH and healthy pregnant
women.
2- To clarify the relationship between lifestyle and PIH.
3- To identify the relationship between socioeconomic status, age, body mass index and
education level and the occurrence of PIH.
4- To provide suggestions and recommendations that would decrease in the incidence of
PIH among Palestinian women.
Context of study
Sociodemographic Background
The last annual report published by Palestinian Central Bureau of Statistics find that the
number of Palestinian population about 4,048,413individuals (males: 2055211; females:
1993192); approximately 2,513,283 individuals in the west bank and 1,535,120
individuals (males: 779153; females: 755967) in the Gaza, (PCBS, 2010).
The Palestinian economy was damaged due to current political events and halting of
international aids. MOH (2004) reported that, the Gaza Strip is considered one of the
lowest income areas in the Middle East. The economy of it is mainly depending upon
salary of the employees, security of persons and agriculture. The economy nowadays is
mainly depending on international donors that are suspended.
The economic situation is usually unstable because of frequent closure and restriction of
trade especially after Al-Aqsa Intifada. The deteriorating economic situation, limited
income and lack of opportunities lead to low standard of living and inadequate health
facilities. Despite of poor economic conditions the Palestinian are eager to learn, adult
literacy ratio among those aged 15 years is more than 91% (MOH, 2006), which is
considered among the high percentage literacy rates of Arab countries.
Geographic Background
El-Shifa Hospital is the largest medical complex and central hospital of Gaza, located in
central Gaza; the total capacity is 500 beds. Gynecologic and Obstetric departments are
one of El-Shifa hospitals which are consist of 12 departments with 40 beds for outpatient
clinic, reception, labor, first stage, post labor, gynecology preoperative, gynecology
5

postoperative, operation room, private and high risk pregnancy (2 departments). The other
two hospitals are the surgical and medical hospitals (MOH, 2009).
Operation definitions
Body mass index
Body Mass Index (BMI) is a simple index of weight-for-height that is commonly used to
classify underweight, overweight and obesity in adults.
BMI is calculated by dividing the weight (in kg) by the square of height (in m). BMI =
weight in kg/ (height in meter) 2.
The most commonly used definitions, established by the World Health Organization
(WHO) in 1997 and published in 2000; provide the values listed below (WHO Report,
2000).
Table (1): Classification of BMI According to WHO.
Classification for BMI

BMI (kg/m2)

Underweight

< 18.5 kg/m2

Normal weight

18.5-24.9 kg/m2

Overweight

25-29.9 kg/m2

Obesity (class 1)

30-34.9 kg/m2

Obesity (class 2)

35-39.9 kg/m2

Extreme obesity (class 3)

>40 kg/m2

Basic education level: this level includes person who did not enter school, or had been
study in primary and preparatory school.
Secondary education level: this level includes person who had been completed
secondary school.
University education level: this level includes person who had been study 2-3 year’s
diploma, completed a university degree, and/ or college of advanced education.
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Chapter 2
Literature Review
Overview of Hypertension:
Hypertension is a medical condition in which the systemic arterial blood pressure is
elevated. What that mean systolic blood pressure ≥140 mmHg or diastolic blood pressure
≥ 90 mmHg (David et al., 2011).
Hypertension is classified as either primary (essential) hypertension or secondary
hypertension. About 90-95% of cases are categorized as primary hypertension, while the
remaining 5-10% of cases are categorized as secondary hypertension (David et al., 2011).
Isolated systolic hypertension, isolated diastolic hypertension and white coat hypertension
are other forms of hypertension. Isolated systolic hypertension is the most common type
of high blood pressure among people older than 50 years, while isolated diastolic
hypertension is most common middle-aged adults between 30 to 50 years. Also isolated
diastolic hypertension is considered more dangerous than isolated systolic blood pressure
because it is associated with a two to four times increased future risk of an enlarged heart,
a heart attack (myocardial infarction), a stroke (brain damage), and death from heart
disease or a stroke (Sheldon, 2011).
Classification of Blood Pressure
Classification of blood pressure is essential for making decisions of treatment. The
following table shows the classification of hypertension according to WHO/International
Society of Hypertension (ISH), (1999):
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Table (2): Classification of Hypertension According to WHO\ISH.
category

Systolic BP (mmHg)

Diastolic BP (mmHg)

Optimal

<120

<80

Normal

<130

<85

130-139

85- 89

Borderline

140-159

90-94

Mild “Grade I”

140-159

90-99

Moderate “Grade II”

160-179

100-109

>180

> 110

>140

<90

<140

>90

High normal
Hypertension

Severe “Grade III”
Isolated systolic
hypertension
Isolated diastolic
hypertension

Prevalence of Hypertension
Globally: Hypertension is the commonest cardiovascular disorder affecting about 20% of
adult population worldwide. The prevalence increases in patients older than 60 years; in
many countries 50% of individuals in this age group have hypertension. Approximately
billion people have hypertension, attributing to more than 7.1 million deaths per year
(Mahmoud et al.; John & Jay, 2011).
Regionally: In the Eastern Mediterranean Region (EMRO) the prevalence of
hypertension is 29% and it affects 125 million individuals (WHO, 2010).
Egypt: the prevalence of hypertension progressively increases with aging. The prevalence
in a population is 12.3% in Egypt and it is higher in female (15.7%) than in males (8.9%)
(Eman & Abel-Nasser, 2006)
Nationally:
Palestine: Hypertension is the fifth leading cause of cardiovascular diseases deaths.
Hypertension represents 12.9% of the total cardiovascular mortality, with a rate of 13 per
100000. Hypertension disease is the eight leading cause of deaths in the total population
(4.8%), (MOH, 2006).The estimated prevalence rates of hypertension among Palestinian
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refugee persons utilizing UNRWA health services aged 40 years and above were 16.4%
(UNRWA, 2007).
Essential Hypertension
Also called primary or idiopathic hypertension, defined as the form of hypertension that
has no identifiable cause. It is the most common type of hypertension, affecting 90-95%
of hypertensive patients. It tends to be familial, behavioral and is likely to be the
consequence of an interaction between environmental and genetic factors (Oscar &
Suzanne, 2000).
Essential Hypertension Risk Factors
The causes of essential hypertension are unknown. A number of factors increase blood
pressure including family history, smoking, obesity, insulin resistance, high alcohol
intake, high salt intake, aging, sedentary lifestyle, stress, low potassium intake and low
calcium intake, diabetes (Oscar & Suzanne, 2000; David et al., 2011).
Secondary Hypertension
Secondary hypertension (less commonly, inessential hypertension) is a type of
hypertension caused by an identifiable secondary cause, which affect 5-10% of
hypertensive patients (Steven et al., 2011).
Causes of Secondary Hypertension
David et al. (2011) stated that secondary hypertension has many different causes
including:


Chronic kidney disease e.g. glomerulonephritis, reflux nephropathy, and adult
polycystic kidney disease.



Renal artery stenosis



Systemic disease with renal involvement e.g. diabetes mellitus, systemic lupus
erythematosus.



Endocrine disorders e.g. phaeochromocytoma, Cushing’s syndrome and primary
hyperaldosteronism.



PIH.



Medications "birth control pills, diet pills and others".



Coarctation of the aorta.
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Hypertensive disorders of pregnancy
Defined as high blood pressure disorders of pregnancy; affect 10-20% of pregnant women
(Lowe et al., 2008).
Categories


Chronic hypertension.



Gestational hypertension / PIH.



Preeclampsia.



Preeclampsia super imposed chronic hypertension.

(ACOG, 2011)
Gestational hypertension
Formerly called PIH, defined as hypertension without proteinuria occurring after 20
weeks gestation and returning to normal within 12 weeks after delivery (ACOG, 2002).
WHO (2007) defined PIH or gestational hypertension as the development of new arterial
hypertension in a pregnant woman after 20 weeks gestation (El Bursh, 2008).
Gestational hypertension is systolic blood pressure ≥140 mmHg and/or diastolic blood
pressure ≥90 mmHg in a previously normotensive pregnant woman who is ≥20 weeks of
gestation and has no proteinuria (Sibai, 2003).
UNRWA (2009) stated that Hypertension as known according to WHO that is the
diastolic BP is above 90mmHg or the systolic is above 140, but extreme care should be
taken to monitor the increase in the blood pressure even when it is within normal values
because this could be the first sign of PIH.
Pregnancy induced hypertension (PIH) goes by many names, including toxemia,
preeclampsia and gestational proteinuria hypertension. Whatever name is given, it is
pregnancy condition which must be taken seriously as it can be developed to serious
complication for mother and fetus (Mackenkzine, 2000).
Historical background of PIH
PIH has been recognized for centuries; however, the etiology of this disorder remains
uncertain. The most comprehensive epidemiologic work on PIH should still be credited to
Chesley, whose classic masterpiece was published in 1978. In the two decades since then,
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numerous clinical and epidemiologic studies have been undertaken, and laboratory
research has been resolving some of the mysteries surrounding PIH from discovery of the
imbalance between thromboxane A2 and prostacyclin (prostaglandinI2) to the theory of
trophoblastic hypoperfusion and endothelial dysfunction, knowledge of the pathogenesis
of PIH has been advanced. New epidemiologic risk factors have also been identified (Jun
et al., 1997). Judson et al. reported (2011) that the etiology of PIH is closely related to the
disorder of placenta implantation.
Pathogenesis of PIH
PIH is the most common medical complication during pregnancy. Despite being the
leading cause of maternal death and a major contributor of maternal, fetal and neonatal
morbidity, the mechanisms responsible for the pathogenesis of PIH have not yet been
fully elucidated. Studies during the past decade, however, have provided a better
understanding of the potential mechanisms responsible for the pathogenesis of PIH. The
initiating event in PIH appears to be reduced uteroplacental perfusion as a result of
abnormal cytotrophoblast invasion of spiral arterioles. Placental ischemia is thought to
lead to widespread activation/dysfunction of the maternal vascular endothelium that
results in enhanced formation of endothelin and thromboxane, increased vascular
sensitivity to angiotensin II, and decreased formation of vasodilators such as nitric oxide
and prostacyclin. The quantitative importance of the various endothelial and humoral
factors in mediating the reduction in renal homodynamic and excretory function and
elevation in arterial pressure during PIH is still unclear. Investigators are also attempting
to elucidate the placental factors that are responsible for mediating activation/dysfunction
of the maternal vascular endothelium (Granger et al., 2001).
Teresa (2010) reported that PIH is a progressive disorder with unpredictable course, wide
spread multiorgan involvement, possibility of unexpected, serious and sudden
complications of mother and fetus and recurrence in subsequent pregnancy. PIH is
characterized by vasospasm,

inadequate maternal vascular response to trophoblastic

mediated vascular changes, endothelial damage, hemostasis (Increase platelet activation
resulting in consumption, increased endothelial fibronectin levels, decreased antithrombin
III and α2-antiplasmin levels, allows for microthrombi development with resultant
increase in endothelial damage), prostanoid balance (Prostacyclin(PGI2):Thromboxane
(TXA2) balance shifted to favor TXA2 , TXA2 promotes vasoconstriction and platelet
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aggregation), endothelium-derived factors (Nitric oxide is decreased in patients with
preeclampsia), lipid peroxide, free radicals and antioxidants.
Magnitude of the PIH
Globally
PIH affects 10% of pregnancies in the world, but there is a wide spread geographic
variation in its incidence. The incidence is higher in developing countries. Worldwide
studies have shown that PIH accounts for 5-7% of the maternal mortality and morbidity,
while estimates of maternal mortality from the developing countries suggest that 10-15%
of maternal deaths are associated with hypertension in pregnancy (Judson et al., 2011).
Regionally
Egypt: In Egypt maternal mortality rate is 84/100,000, where 22% die from pregnancy
induced hypertension (El Bursh, 2008).
Nationally
Palestine: According to UNRWA report (2007), the prevalence of hypertension during
pregnancy in 2007 was 8.3% agency wide compared to 7.2% in 2006 with wide variation
between fields. The prevalence of hypertension during pregnancy varied from 7% in
Lebanon, 6.7% in Jordan, 6% in Syria, 3.5% in west bank to 12.3% in Gaza (UNRWA,
2007).
Determinants of PIH
The causes of PIH are still unknown, but several studies assessed risk factors of PIH. The
researcher has reviewed many references and studies talked about PIH and found that
there are determinants for PIH included maternal determinants, nutritional determinants,
obstetric determinants and family history.
Maternal Determinants
1) Maternal Age
Pregnancy induced hypertension occurred independently of a number of factors including
Age >35 years or <20 years (ACOG, 2011). A study of incidence of PIH which conducted
in India state the causes of PIH is unknown. But it is known that young or old maternal
age women are at risk than others (Punam et al., 2011). Brenda Lane in 2008 identified
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that mother younger than 20 may increase the risk of developing PIH. Some studies have
found that pregnancy induced hypertension more likely to develop in women over age 35
years (Minno et al., 2010). Most available studies conducted in North America and North
European countries indicate that high maternal age and teenage are raised the risk of PIH
(Fabio et al., 1996).
2) Lifestyle
a- Stress
The study conducted by Landsbergis (2005) concluded that high stress occupations triple
the risk of pregnancy induced hypertension, and high level of personal stress in pregnant
women double the risk of premature birth.
b- Physical Activity
Overall studies support the link between exercise and decrease risk of gestational
hypertension (Beth et al., 2008). Hispanic study corroborated previous studies suggest
that recreational activity (i.e. Sports & Exercise) in early pregnancy reduced the risk of
hypertensive disorder of pregnancy (Fortner et al., 2011).
c- Smoking
A well designed hospital based case control study found that women who had stopped
smoking before pregnancy still had modestly lower risks than never smokers. The
biologic mechanism of this association stills unknown (Jung et al., 1997). Sonia & et al.
(2002) also found that there is increase relative risk associated with smoking during
pregnancy. Although the etiology of PIH is unknown, there are many risk factors involve
nonsmoker (Josephic et al., 2010).
Nutritional Determinants
1) Body Weight (Prepregnancy Weight)
A cohort study in Norway shown that increased maternal weight increases the risk of PIH
and this association statistically significant in the results of a comparative study
conducted in Charachi, Pakistan (Shabnam & Humaira, 2010). Also for each additional 5
kg in prepregnancy weight, the risk of PIH increases 15% (Sonia et al., 2002).
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2) Weight Gain
Based on study conducted in Kano, Nigeria by Omole-ohonsi & Ashimi (2007) about
study of pregnancy induced hypertension risk factors found that excess weight gain were
found to be significant risk factor for PIH.
3) Height
Short stature is increase the risk of PIH. According to comparative study in Charachi,
Pakistan, there is association between height and pregnancy induced hypertension and this
association was statistically significant. The mean of height among obese women with
PIH is 152.94 cm (SD ±2.726) while among non-obese women with PIH is 156.81cm (SD
±3.887), (Shabnam & Humaira, 2010).
4) Overweight and Obesity
PIH appears to be significantly correlated with overweight and obesity (Hearst et al.,
2011). Studies conducted in USA from 1999 to 2002 shown that obesity increases the risk
of PIH.
A chort study in Norway concluded that overweight women are more prone to develop
hypertension in pregnancy (Shabnam & Humarra, 2010). The associations of
hypertension and BMI demonstrated that obesity and hypertension are linked in
pregnancy as in the non-pregnant state. The risk of PIH is progressively increasing with
increased body mass index (Ferha& et al., 2011).
5) Energy Intake
In developing countries, protein and energy supplements may improve pregnancy
outcomes when women are undernourished. Davies & et al. (1976) published a large
study of women in Jerusalem that used dietary recall with 180 women who had
preeclampsia at the time of dietary assessment. The preeclampsia diagnosis was not
rigorous because it included women with hypertension and proteinuria or edema. These
women were compared with 360 concurrent control women. Data indicated that women
with preeclampsia had a lower intake of energy than did control women.
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Positive energy balance is achieved when energy intake exceed energy expenditure, this
lead to obesity which is a risk factor for pregnancy induced hypertension (Shabnam &
Humaira, 2010).
6) Macronutrients
Increased and reduced dietary proteins, fats and carbohydrates were proposed as possible
etiological factor for preeclampsia (Chesley, 1978).
a- Carbohydrates Intake:
Poor dietary habits are common among population in poor countries.
Carbohydrate based food is cheap and represent high percent of the used diet
resulting in obesity which is a risk factor for pregnancy induced hypertension
(Shabnam & Humaira, 2010). Increased and reduced dietary carbohydrates were
proposed as possible etiological factor for preeclampsia (Chesley, 1978).
b- Fats Intake:
In South Asia and poor countries, lack of knowledge about the nutritional values
of foods and poor dietary habits are responsible for obesity which is a risk factor
for pregnancy induced hypertension. Moreover, large quantities of fat are used to
add taste to the food during pregnancy put pregnant women in high risk due to
high calories and poor nutritional value (Shabnam & Humaira, 2010).
c- Proteins Intake:
Based on case-control study conducted on consecutive pregnant women in Isfahan
(Iran), Lower intake of protein should be considered as possible risk factors for
PIH (Zamzam et al., 2008). In addition, Brenda Lane (2008) identified that low
protein diets may increase the risk of developing PIH.
7) Micronutrients
a- Calcium
The etiology of PIH is unknown, despite several theories involving genetic,
hormonal, immunologic and nutrition factors. Regarding the nutrient excesses or
deficiencies implicated in the pathogenesis of PIH (which include protein, sodium,
magnesium, zinc and linoleic acid), calcium has received the most attention. The
importance of an adequate calcium intake in the prevention and management of
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hypertension is recognized in the nonpregnant state, but is controversial in
pregnancy. It has been suggested that an adequate calcium intake may promote
vasodilation and improve blood pressure and placental blood flow through effects
on nitric oxide. Pooled analysis of 14 clinical randomized trials using1.5 to 2.0 g
supplemental calcium per day had shown a 5.4 mmHg decrease in systolic and a
3.4 mmHg decrease in diastolic blood pressure and an inverse relationship
between calcium and PIH (Irene, 2000).
Lorrene and Janet (2000) found that calcium play a role in the etiology,
prevention and treatment of PIH, but the precise of factors involved in the
pathogenesis of PIH are unclear. Epidemiologic data suggest inverse correlations
between dietary calcium intake and incidence of PIH. However, a woman at risk
of developing PIH may benefit from consumption additional dietary calcium.
Abdelmarouf et al. (2007) suggest that low level of maternal total calcium may
have a role in the development of PIH. Therefore, calcium consumption should be
encouraged in pregnancy, especially during the second and third trimester. There
is association between total serum calcium deficiency and PIH. Also a significant
decrease in the serum magnesium levels in the normal pregnancy cases compared
to those in non-pregnant women and this significantly decrease further in PIH.
Low levels of magnesium and sodium cause hypocalcaemia, which in turn
increase the blood pressure. Thus along with a modest dietary restriction of
sodium, dietary supplements of calcium and magnesium in the form of milk,
cheese, soybean, leafy vegetables, etc. during pregnancy could result a reduction
in the incidence of PIH (Indumati et al, 2011).
b- Magnesium
According to case-control study conducted on consecutive pregnant women in
Isfahan (Iran), magnesium deficiency should be considered as possible risk factors
for PIH (Zamzam et al., 2008).
Indumati et al. (2011) said that magnesium has a role in blood pressure either to
increase or decrease in pregnant and non-pregnant state. Magnesium alters the
transport of calcium and it's binding to the membrane and organ cells, act
peripherally to produce peripheral vasodilation and fall in blood pressure, increase
the prostacycline released from the endothelial cells of the blood vessel for
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vasodilation effect and decrease in the intracellular calcium by different
mechanism leading to smooth muscle contraction and elevation in blood pressure.
Hypomagnesaemia and negative magnesium balance has been found in primary
aldosteronism. PIH increase the urinary excretion of magnesium. PIH has been
shown to have secondary aldosteronism. The tendency of the depletion occurred
because of aldosterone effect (Indumati et al, 2011).
Relationship between magnesium deficiency and PIH cannot be denied and in the
same time, magnesium deficiency cannot be pin point as the sole factors for the
etiology of PIH (Indumati et al, 2011). A study conducted among primigravida
women in Iran shown that there is no difference between primigravida with
preeclampsia and healthy primigravida women (Glomohammad et al, 2008).
Magnesium has a beneficial effect in preeclampsia and eclampsia for prevention
and treatment of convulsion (James et al, 2003).
Obstetrics Determinants
1) Gravida and PIH
Primigravia is a risk factor for pregnancy induced hypertension (Jacob, 2003).
2) Parity and PIH
Pregnancy induced hypertension occurred independently of a number of factors including
nulliparous women (ACOG, 2011). An Indian study found that women are at risk than
others if they have primipara (Punam et al., 2011). Incidence estimates for gestational
hypertension were higher among primiparous (14%) women than multiparous (7.9%)
women (Sonia et al., 2002).
4) Miscarriages and PIH
The incidence of gestational hypertension among multiparous women whose prior
pregnancies result in miscarriages or abortions approached that of primiparos (Sonia et
al., 2002). Josephic et al. (2010) found that previous miscarriages increase the risk of
developing PIH.
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5) Cesarean Section and PIH
PIH when associated with cesarean section increases the risk of cesarean section (Ferha et
al., 2011).
6) Poly or Oligohydramnios
In the majority of cases the cause of oligohydramnios is unknown. Some other causes of
low amniotic fluid include certain maternal medical conditions such as pregnancy induced
hypertension. In other studies, polyhydramnios has been associated with PIH (Jun et al.,
1997). Polyhydramnios is a risk factor may increase the risk of developing PIH (Jacob,
2003).
7) Intrauterine Growth Restriction
Teresa (2010) found that PIH increase the risk of fetal effects such as intrauterine growth
restriction. PIH was associated intrauterine growth retardation (Ferha et al., 2011).
8) Low Birth Weight
According to the study conducted in India, PIH increases the risk of low birth weight by
increasing preterm labor (Punam et al., 2011). A hospital based study in South Asian
population concluded that PIH is predictor factor for low birth weight (Ferha& et al.,
2011).
9) Multiple Pregnancies
Based on Japanese study, multiple gestations are viewed as a higher-risk pregnancies with
a greater likelihood of maternal complications, including high blood pressure (PIH) and
the incidence of PIH among women with multiple gestations was higher than those among
women with singleton pregnancies (Seung et al., 2011).
Family History of PIH
Although the etiology of PIH is unknown, there are many risk factors include family
history of hypertension or hypertension in pregnancy (Josephic et al., 2010).
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Diagnostic Evaluation of Pregnancy Induced Hypertension
Sibai (2003) stated that PIH is a systolic blood pressure of at least 140 mmHg and\or a
diastolic blood pressure of at least 90mmHg two occasions at least 6 hours apart after the
20th week of gestation in women known to be normotensive before pregnancy and before
20 weeks gestation, no proteinuria.
Craig (2007) stated that several steps for evaluation high blood pressure caused by
pregnancy either simple, uncomplicated (PIH, Gestational hypertension) or serious
(preeclampsia and eclampsia) including:
1. Establish baseline blood pressure
-

A set of introductory measurements are taken to establish exactly how elevated the
current blood pressure is compared to prepregnancy values.

-

The initial measurements are necessary because they allow evaluations of any
changes in the blood pressure as the pregnancy progresses.

-

If the evidence of consistently increasing pressures or a total increase is too large,
treatment might be necessary.

2. Gather history and symptoms information.
A full interview is required to obtain information about patient history, including:-

History of high blood pressure.

-

Headache, abdominal pain, nausea\ vomiting, change urine output or frequency,
visual disturbances.

3. Get test.
Blood and urine samples will require to distinguish whether or not treatment may
actually be needed. Some common tests include:
-

Hemoglobin \ Hematocrit to assess oxygen carrying capacity.

-

Platelets count to evaluate potential clotting problems.
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-

Creatinine level (a measure of kidney function and tests).

-

Aspartate transaminase and alanine transaminase (an indicator of liver function).

-

Lactic dehydrogenase concentration (an enzyme related to metabolism and liver
function).

4. Make Decisions.
-

Decisions are made based on blood pressure measurements, symptoms history and
laboratory tests.

-

Avoid treatment if blood pressure is not very high to reduce the risk of affecting
baby's growth.

5. Monitoring for preeclampsia and eclampsia.
-

The purpose of carefully and completely evaluation of high blood pressure during
pregnancy is to ensure that no signs indicating that more complication such as
preeclampsia and eclampsia occur.

Complications of pregnancy induced hypertension
Pregnancy induced hypertension is a multiorgan disease process that may involve
pathophysiologic changes such as Cardiovascular effects (Hypertension, Increased cardiac
output, Increased systemic vascular resistance), Hematologic effects (Volume
contraction/Hypovolemia, Elevated hematocrit, Thrombocytopeniz, Microangiopathic
hemolytic anemia, Third spacing of fluid, Low oncotic pressure), Neurologic effects
(Hyperreflexia, Headache, Cerebral edema, Seizures), Pulmonary effects (Capillary leak,
Reduced colloid osmotic pressure, Pulmonary edema), Renal effects (Decreased
glomerular filtration rate, Glomerular endotheliosis, Proteinuria, Oliguria, Acute tubular
necrosis), Fetal effects (Placental abruption, Fetal growth restriction, Oligohydramnios,
Fetal distress, Increased perinatal morbidity and mortality). The progression of PIH may
result in serious complication including HELLP syndrome (is laboratory diagnosis for a
variant of sever preeclampsia characterized by hemolysis, elevated liver enzyme and low
platelets), abruption placenta, acute renal failure, cerebral hemorrhage, visual disturbances
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and blindness, hepatic failure, electrolyte imbalance and postpartum collapse (Teresa,
2010).
Management
There are treatment options for women suffering from pregnancy induced hypertension,
including hypertensive medications. Some practionners recoded strategies that are dietary,
while others involve exercise and rest. Recently it has been shown that aspirin doesn't
help in treatment of women in a low risk group but can be helpful a select high risk group
(Robin, 2011).
Cristina et al (2010) managed pregnancy induced hypertension based on classification of
hypertension as:
1- Mild hypertension


Blood pressure 140\90 – 149\99 mmHg.



No need admission to hospital.



No need treatment.



Blood pressure should be measure not more than once a week.



Test for protein
At each visit using automated reagent strip device or urinary protein Creatinine
ratio.



Blood tests



Only those for routine antenatal care.

2- Moderate hypertension


Blood pressure 150\100 – 159\109.



No need for admission to hospital.
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Oral labetalol as first line treatment to keep diastolic blood pressure between
80 – 100 mmHg.



Blood pressure measured at least twice a week.



Test for protein
At each visit using automated reagent strip device or urinary protein Creatinine
ratio.



Blood tests
 Kidney

function

test,

electrolytes,

complete

blood

count,

transaminases.
 Further tests if no proteinuria is see at subsequent visits.
3- Sever hypertension


Blood pressure ≥160\110 mmHg.



Need admission to hospital.



Blood pressure should be measure at least four times a day.



Test for protein.
At each visit using automated reagent strip device or urinary protein Creatinine
ratio.



Blood tests.
 Should be done at presentation and then weekly.
 Kidney

function

test,

transaminases.
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electrolytes,

complete

blood

count,

Chapter 3
Subjects and Methods
Study Design
This study is a case control hospital based one. Case control studies give the researcher
the opportunity to compare the history of past exposure to a factor or the presence of
characteristics among cases and controls. A Case control study is relatively simple,
inexpensive, with short study period and it studies several risk factors for a single disease
(lilienfeld and Stolley, 1994). This study was chosen to evaluate calcium and magnesium
among women with newly diagnosed pregnancy induced hypertension and normal
pregnant women.
Study Setting
The data were collected from maternal health records at El-Shifa hospital (obstetric and
gynecologic hospital), high risk pregnancy clinics, antenatal clinics and obstetric
departments.
Period of the Study
The study was started at the beginning of July 2011 after seeking ethical approval and
setting up of the administrative procedures and so on. Actual data collection was started
at the 24th of July 2011 and continued to 15th of September 2011. Data was analyzed,
and then writing the thesis continued until September 2011.
Target Population
The study population consists of pregnant women who are newly diagnosed with
pregnancy induced hypertension and attended to high risk pregnancy clinics in El-Ashifa
hospital during the period of study (cases). While, healthy pregnant women had chosen
from these women came for receiving antenatal care services (controls) in antenatal
clinics. They were matched at age and who judged to be free from any diseases in
pregnancy.
Sampling and Sample Size
According to UNRWA Health Report (2007), the prevalence of hypertension in pregnant
women is 12.3% (UNRWA, 2007). MOH (2010) reported that number of birth 53450 in
Gaza Strip. Accordingly, the study sample size was calculated by using EPI Info program
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version 6, and the sample size was 44 volunteers with a confidence level of 99% when the
worst acceptable result is 25%; and to avoid dropping of subjects for unexpected reasons
the study sample size was 50 subjects as cases diagnosed as pregnancy induced
hypertension and attended to gynecologic and obstetric departments and clinics, El-Shifa
hospital-Gaza. Also the researcher took 50 healthy pregnant women as controls.
Eligibility Criteria
Subjects who will be eligible to participate in the study are those who met the following
criteria:
Inclusion Criteria
Cases
1- Pregnant women attended to gynecologic and obstetric departments and clinics in
Al Shifa Hospital-Gaza, at the period of study.
2- Diagnosed as having isolating pregnancy induced hypertension, in the 3rd
trimester, and up to 6 week postpartum as cases, which represent 50 subjects.
3- Not have proteinuria.
4- Age less than 40 years old.
Controls
1- The age of pregnant women is cross matched with cases, ± 5 years old.
2- Healthy pregnant women free from diseases compared to cases, which represent
50 subjects.
3- Have no history of PIH.
4- Not taken calcium and magnesium supplements.
Exclusion Criteria
1- Pregnant women who are more than or equal 40 years.
2- Pregnant women who have chronic hypertension, preeclampsia, eclampsia,
diabetes and gestational diabetes.
3- Pregnant women who are taken calcium and magnesium supplements.
4- Pregnant women who have hormonal disturbances.
5- Women who have in vitro fertilized pregnancy.
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Ethical Considerations
1- An approval letter from Al Azhar University (Dean Faculty of pharmacy, Dean
Postgraduates). "Annex 1".
2- Permission letter from the director of El-Shifa hospitals complex to conduct the
study in the governmental hospital "Annex 2".
3- An official letter of approval to conduct the research was obtained from the
Helsinki Committee (Ethical Committee in the Gaza Strip). "Annex 3".
4- Consent letter for all participants, which explains the study aim, confidentiality
and anonymity of the information with optional participation. "Annex 4".
Data Collection
Preparation for the Field Work
The initial visit of the researcher to the selected hospital was to introduce himself to
directors, explains his mission and to facilitate the study process, which occurred during
meeting of gynecologists and obstetricians.
The Process of Data Collection
Actual data collection was started at the 24th of July 2011 and continued to 15th of
September 2011. The researcher arranged to make interview with participants by himself
for newly diagnosed women with pregnancy induced hypertension (cases) and healthy
pregnant women (controls). The researcher reviewed the process of data collection with
the working team to ensure accuracy, ethical, cultural and religious needs of the
participant. Data collection took about 45 days. The average time for filling the
questionnaire was about 15 minutes and the response rate was about 98%.
Antenatal Health Record
1- Review of Ledgers 'bookings' of maternal health records.
2- After revision of maternal health records, the researcher found the documented
data including height, prepregnancy weight using a constant standard scale, blood
pressure, hemoglobin level, weight gain every visit, gestational age, parity,
gravida, abortion, living children, stillbirth, fetal movement, amniotic fluid
amount, blood group, Rh incompatibility and history of medical and obstetric
diseases.

Height and weight measurements to women were taken without

footwear to the nearest 0.5 kg. Body mass index (BMI) was calculated using
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"SPSS" to identify overweight and obese from normal weight subjects (BMI=
weight in kg/ (height in meter) 2). All data obtained from maternal health records
are reviewed with the participants to be assuring the documented data is accurate.
Structured Interview Questionnaire
The Questionnaire included the following categories:
1. Personal information; including place of residency, maternal age, marital age,
work of the woman and socioeconomic factors including education as well as
income.
2. Family history; including cardiovascular diseases, hypertension, pregnancy
induced hypertension, diabetes mellitus, hyperlipidemias, endocrine diseases and
renal disease.
3. Obstetric

and

gynecologic

history;

including

menarche,

duration

of

menstruation, amount of blood loss, last menstrual period, expected date of
delivery, gravida, para, abortion, living children, order of current pregnancy, still
birth and low birth weight, risks related to past obstetric history and risks related
to current pregnancy.
4. Anthropometric measurements; including height, weight and calculation of
body mass index.
 Height was measured by using standing measuring scale.
 Weight was measured by using registered data from patient file.
 Body mass index calculated by using SPSS program version 18.
 Weight gain measured by obtained weight at booking and weight at last
visit.
Biochemical measurements
 About 3 ml of Blood was collected from participants to carry out the
research blood tests.
 Blood sample withdrawn and put in chemistry tube (vacutainer tube).
 After the researcher obtained blood samples, lab technician separate the
serum.
 Mindry chemistry analyzer BS2000 is an automated machine used to
investigate serum calcium, magnesium and albumin.
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 Urine analysis: urine collected from midstream urine to investigate
presence of proteinuria, abnormal white blood cells and red blood cells.
 Olymus microscopecH2 is a machine used to investigate red blood
cells and white blood cells in the urine.
 Reagent strips, often called dipsticks was used to examine presence of
proteinuria.
Clinical examination:
Including:
 Measuring blood pressure by using Mercury sphygmomanometer.
 Assessment history of symptoms such as headache, edema, epigastric pain
and blurred vision.
Life style habits
Including question about smoking and daily physical activity other than house hold
activities.
Diet
Including questions about:
 Number of meals the participant eats daily.
 Meal usually the participant skips.
 Type of breads the participant prefers.
 Type of water the participant drinks.
Food Frequency Intake
Food frequency intake included several types of foods and drinks. Women were asked to
answer a food frequency questionnaire.

Dietary intake was assessed using a semi-

quantitative food frequency questionnaire (FFQ). The FFQ was prepared with closed
ended questions.

It was administered face to face using the native Arabic mother

language of the participant.

It was prepared in English language (Annex 5) and

translated into appropriate Arabic language (Annex 6).

An explanatory letter was

attached to each questionnaire to cover the ethical issue (Annex 4). Reporting of food
frequency intake such as whole grain cereals, whole wheat bread, pizza with cheese and
tomatoes, beans (black), homos, sesame seeds, nuts (almonds), vegetables (dark leafy
green vegetables like spinach, cabbage and etc., fresh vegetables "salad", vegetable soup),
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fruits ( fresh and dry fruits), milk and milk products, eggs, meat and meat products, fish
and sardines, tehina, sweets (dark chocolate, milk and caramel), canned food, pickles,
juices (natural and carbonated), tea, and coffee.
Pilot Study


A pilot study has been conducted before starting real data collection. It was served
as a pre-test for the questionnaire and to detect the respondent rate of the study
subject.



Five cases and five controls were chosen. The ten subjects were dropped from the
study sample.



Clear explanation has been given to the subject about the study, and they were
informed also that the participation in the study is optional and not obligatory, and
they have the right to refuse or participate.



All subjects invited to share in the pilot study were agreed.



As a result of the pilot study some changes were done in cooperation with
academic supervisors.

Statistical Analysis
Statistical Package for the social sciences (SPSS) version 18 has been used as a tool of
statistical package for data analysis which includes:
1.

Define variables.

2.

Data entry.

3.

Data cleaning.

4.

Recording of some variables.

5.

Data analysis using SPSS (V.18) analysis package.

6.

Cross tabulations of the results.

7.

Significant tests were used, including chi square and t test and P value for
measuring difference between discrete variables.
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Limitations of the Study
1- Possibilities of missing information in the maternal health records.
2- Lack of supporting agencies for funding research study.
3- Limited educational resources like books and journals.
4- Some women refused to participate without giving reasons.
5- Loss of blood samples for some participants, which lead to replace with other
participants.
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Chapter 4
Results
This chapter clarifies the main results of the study variables in a comparative way using
the chi square, t test and P value as statistical tools of measurement. The total study
population was 100 subjects; 50 women newly diagnosed with pregnancy induced
hypertension (cases) and 50 healthy pregnant women (controls).

Socio-demographic Characteristic
1) Residency
Table 3, shown that the highest percentage among newly diagnosed women
with PIH live in Gaza (52%) followed by North (42%) and finally Middle area
(6%). While the percentage among healthy pregnant women live in Gaza
72%, North 22% and Middle Area 6%.
2) Family size
The results here (table 3) denoted that the percent of women newly diagnosed
with PIH which have family size large >11 members (6%) was double the
percent of healthy pregnant women which have the same size (3%).
3) Income
Family income data was analyzed in a way to determine income per capita per
day. Income per capita was grouped into two categories: those with income
of less than two American dollars per day and those with two or more than
two American dollars per day.
The results in table 3 also have found no difference between the two studied
groups (newly diagnosed women with PIH and healthy pregnant women)
either who have an income of less than two dollars per capita, or have an
income of two or more than two dollars per capita, (P-value= 1).
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4) Education Level
According to the studied data there is difference between the two studied
groups (newly diagnosed women with PIH and healthy pregnant women) who
have basic, secondary and university education, but this difference was not
statistically significant, (P-value= 0.086).
In table 3, the results have demonstrated that the percent of newly diagnosed
women with PIH who had basic education (34%) was more than the percent
of healthy pregnant women who had basic education (20%). Also the percent
of newly diagnosed women with PIH who have university education (24%) is
more than the percent of healthy pregnant women who have university
education (16%).
5) Employment
Regarding employment as it’s appeared in table 3, the great majority (95%) of
study population was housewives and only 5% were employed. The
differences between newly diagnosed women and healthy pregnant women
wasn't statistically significance, (P-value = 0.169).
6) Relationship between Education Level and Marital Age Group
According to the study result 15% of the studied women had age older than 35
years. 9% of them had basic education, 5% had secondary and the other 1%
had university education.

31

Table (3): Socio-demographic Characteristics of the Studied Women
Subjects
Variables

PIH

Healthy

Total

No (%)

No (%)

No (%)

P-value

Residency
Middle Area

3 (6)

3 (6)

6 (6)

Gaza

26 (52)

36 (72)

62 (62)

North

21 (42)

11 (22)

32 (32)

0.094

Family size
2-5

21 (42)

24 (48)

45 (45)

6-11

23 (46)

23 (46)

46 (46)

>11

6 (12)

3 (6)

9 (18)

0.549

Income per capita $
Less than 2 $

30 (60)

30 (60)

60 (60)

2 $ or more

20 (40)

20 (40

40 (40)

1.0

Education level
Basic

17 (34)

10 (20)

27 (27)

Secondary

21 (42)

32 (64)

53 (53)

university

12 (24)

8 (16)

20 (20)

0.086

Employment
Employed

4 (8)

1 (2)

5 (5)

Unemployed

46 (92)

49 (98)

95 (95)

*Statistical significant. (P-value <0.05).
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0.169

Maternal characteristics
1) Maternal age
It’s found in table 4 that there is difference between the mean of maternal age
among newly diagnosed women with PIH 27.78 years (SD= 6.456) and the
mean of maternal age among healthy pregnant women 26.64 years (SD=
5.851), but this difference was not statistically significant (P-value= 0.297).
Table 3 has shown that the percentage of pregnant women with PIH who have
maternal age more than 35 years (20%) was higher than among healthy
pregnant women who have the same age (10%).
2) Marital age
The study results in table 4 denoted that there was difference between the
mean of marital age among newly diagnosed women with PIH 18.98 years
(SD= 3.178) and the mean of marital age among healthy pregnant women
18.16 years (SD= 3.177), but this difference was not statistically significant,
(P-value= 0.844). As shown in table 4, the highest percentage among newly
diagnosed women (64%) had marital age between 18-22 years.
3) Menarche
It’s become obvious in table that there was difference between the mean of
menarche among newly diagnosed women with PIH 13.68 years (SD= 1.392)
and the mean of menarche among healthy pregnant women 13.62 years (SD=
1.369), but this difference was not statistically significant, (P-value= 0.983).
As it’s appeared in table 5 also the highest percentage of newly diagnosed
women with PIH (64%) had menarche between 13-15 years.
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Table (4): Independent t Test to Compare the Means of Maternal Age, Marital Age and
Age at Menarche among the Studied Women.
Variable

Subject

No

Mean

SD

t

P-value

0.925

0.297

1.290

0.844

0.217

0.983

Maternal age (years)
PIH

50

27.78

6.456

Healthy

50

26.64

5.851

Marital age (years)
PIH

50

18.98

3.178

Healthy

50

18.16

3.177

Menarche (years)
PIH

50

13.68

1.392

Healthy

50

13.62

1.369

*Statistical significant. (P-value < 0.05).

Table (5): Maternal Characteristics among the Studied Women.
Subject
Variables

PIH

Healthy

Total

No (%)

No (%)

No (%)

P-value

Maternal age (years)
<20 years

5 (10)

5 (10)

10 (10)

20-35 years

35 (70)

40 (80)

75 (75)

>35 years

10 (20)

5 (10)

15 (15)

0.368

Marital age (years)
<18 years

17 (34)

27 (54)

44 (44)

18-22 years

28 (56)

19 (38)

47 (47)

>22 years

5 (10)

4 (8)

9 (9)

0.128

Menarche (years)
<13 years

12 (24)

11 (22)

23 (23)

13-15 years

32 (64)

36 (72)

68 (68)

> 15 years

6 (12)

3 (6)

9 (9)

*Statistical significant. (P-value <0.05).
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0.528

Family History
1) Chronic Hypertension
The highest percent of newly diagnosed women with PIH (66%) had family
history of hypertension (table 6). Also after the researcher’s study of the
family history of hypertension and its relation with PIH, it’s found that there
was difference between newly diagnosed women with PIH and healthy
pregnant

women

and

this

difference

was

statistically

significant,

(P-value= 0.02).
2) Pregnancy Induced Hypertension
The study results in table 6 have shown that 20% of the study population had
family history of PIH. About 16% of them were newly diagnosed with PIH
and other 4% still healthy pregnant. Also the difference between cases and
controls was statistically significant, (P-value= 0.003).
3) Diabetes Mellitus
The researcher asked the participants of the study about family history of
diabetes. The results in table 6 denoted that 50% of newly diagnosed women
with PIH had family history of diabetes mellitus, while 42% of healthy
pregnant women had family history of diabetes mellitus. Also the difference
between the two groups of pregnant women was not statistically significant,
(P-value= 0.42).
4) Renal Disease
The study results in table 6 have shown that 8% of the newly diagnosed
women with PIH had family history of renal disease, while 6% of healthy
pregnant women had family history of renal disease. Although there is
difference between the two comparative groups, the difference was not
statistically significant, (P-value= 0.69).
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Table (6): Family History of the Studied Women.
Subject
variables

PIH

Healthy

Total

No (%)

No (%)

No (%)

Yes

33 (66)

22 (44)

55 (55)

No

17 (34)

28 (56)

45 (45)

Yes

16 (32)

4 (8)

20 (20)

No

34 (68)

46 (92)

80 (80)

Diabetes

Yes

25 (50)

21 (42)

46 (46)

mellitus

No

25 (50)

29 (58)

54(54)

Yes

4 (8)

3 (6)

7 (7)

No

46 (92)

47 (94)

93 (93)

Hypertension
Pregnancy
induced
hypertension

Renal disease

P-value

0.02*

0.003*

0.42

0.69

*Statistical significant. (P-value <0.05).

Past Obstetric History
1) Menstrual History
The researcher investigated the relationship between duration of menstrual
cycle and PIH, the results in table 7 found that the percent of newly diagnosed
women with PIH who had duration of menstrual cycle equal or less than 5
days (62%) was higher than the percent of healthy women who had duration
of menstrual cycle equal or less than 5 days (54%).
Regarding amount of menstrual bleeding, It is found that 74% of newly
diagnosed women with PIH said that the

amount of blood loss during

menstruation was normal; while 66% of healthy pregnant women said that the
amount of blood loss during menstruation was normal (Table 7).
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Table (7): Menstrual History among the Studied Women
Subject
Menstrual

PIH

Healthy

Total

history

No (%)

No (%)

No (%)

P-value

Duration
≤5 days

31 (62)

27 (54)

58 (58)

>5 days

19 (38)

23 (46)

42 (42)

0.41

Amount of blood loss
Scanty

5 (10)

6 (12)

11 (11)

Normal

37 (74)

33 (66)

70 (70)

Heavy

8 (16)

11 (22)

19 (19)

0.67

*Statistical significant. (P-value <0.05).

2) Gravida
The study results in table 8 demonstrated that 26% of newly diagnosed
women with PIH were primigravida, while 10% of healthy pregnant women
were primigravida.
3) Parity
After the study investigated parity and it’s relation with PIH, the results in
table 8 denoted that 30% of newly diagnosed women with PIH were
Nullipara, while 18% of healthy pregnant women were Nullipara.
4) Living Children
Table 8 has shown that 24% of newly diagnosed women with PIH had living
children equal or more than 6 children, while 16% of healthy pregnant women
had living children equal or more than 6 children.
5) Miscarriages
It’s became obvious in table 8 that the percent of newly diagnosed women
with PIH who had miscarriage (40%) was lower than the percent of healthy
pregnant women who had miscarriage (52%).
6) Stillbirth
The study results in table 8 found that 9% of the study population had
stillbirth. 5% of them were healthy pregnant women, while 4% were newly
diagnosed women with PIH.
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7) Caesarean Section
In Table 8, the results of the study demonstrated that 34% of the study
population had caesarean section. About 20% of them were healthy pregnant,
while 14% were newly diagnosed with PIH.
8) Intrauterine Growth Restriction
Table 8 shown 26% of newly diagnosed women with PIH had intrauterine
growth restriction, while 12% of healthy pregnant women had intrauterine
growth restriction. The difference between cases and controls was not
statistically significant, (P-value= 0.07).
9) Antenatal Hemorrhage
The study results in table 8 found that 4% of the study population had
previous antenatal hemorrhage. All of them (4%) were healthy pregnant
women. This difference between newly diagnosed women with PIH and
healthy pregnant women was statistically significant, (P-value= 0.04).
10) Postnatal Hemorrhage
The researcher found during the study as it’s appeared in table 8 that 10% of
newly diagnosed women had postnatal hemorrhage during previous
pregnancy, while 12% of healthy pregnant women had postnatal hemorrhage
during previous pregnancies.
11) Preterm Labor
The results of the study indicated that 22% of the study population had
preterm labor during previous pregnancies. About 13% of them were newly
diagnosed women with PIH, while other 9% were healthy pregnant women.
This difference was not statistically significant, (P-value= 0.33).
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Table (8): Past Obstetrics and Gynecologic History among the Studied Women.
Subject
PIH
Healthy
Total
No (%)
No (%)
No (%)
Gravida
13 (26)
5 (10)
18 (18%)
Primigravida
20 (40)
26 (52) 46 (46%)
Gravida 2-5
17 (34)
19 (38) 36 (36%)
Gravida >5
Parity
15 (30)
9 (18)
24 (24)
Nullipara
6 (12)
8 (16)
14 (14)
para 1
29 (58)
33 (66)
62 (62)
para >1
Living children
38 (76)
42 (84)
80 (80)
<6
12 (24)
8 (16)
20 (20)
≥6
Miscarrage
20 (40)
26 (52)
46 (46)
Yes
30 (60)
24 (48)
54 (54)
No
Stillbirth
Yes
4 (8)
5 (10)
9 (9)
No
46 (92)
45 (90)
91 (91)
Caesarean section
Yes
14 (28)
20 (40)
34 (34)
No
36 (72)
30 (60)
66 (66)
Intrauterine Growth Restriction
13 (26)
6 (12)
19 (19)
Yes
37 (74)
44 (88)
81 (81)
No
Antenatal hemorrhage
0 (0)
4 (8)
4 (4)
Yes
50 (100)
46 (92)
96 (96)
No
Postnatal hemorrhage
5 (10)
6 (12)
11 (11)
Yes
45 (90)
44 (88)
89 (89)
No
Preterm labor
13 (26)
9 (18)
22 (22)
Yes
variables

No

37 (74)

41 (82)

78 (78)

*Statistical significant. (P-value <0.05).
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P-value

0.10

0.360

0.31

0.229

0.727

0.20

0.07

0.04*

0.79

0.33

Present Obstetric History during Current Pregnancy
1) Number of antenatal Visits
The highest percent of newly diagnosed women with PIH (72%) had number
of visits approximately five to nine visits during current pregnancy, while
58% of healthy pregnant women had number of visits approximately five to
nine visits during current pregnancy (Table 9).
2) Intrauterine Growth Restriction
Table 9 showed that 9% of newly diagnosed women with PIH had intrauterine
growth restriction during current pregnancy, while 6% of healthy pregnant
women had intrauterine growth restriction during current pregnancy. This
difference between cases and controls was not statistically significant,
(P-value= 0.06).
3) Vaginal Bleeding
In table 9, after the researcher studied the relationship between vaginal
bleeding and PIH, the study results found that 5% of the study population had
vaginal bleeding during current pregnancy. All of them (5%) were newly
diagnosed with PIH. The difference between cases and controls was
statistically significant, (P-value= 0.02).
4) Anemia
The highest percent of the study population (54%) was anemic patients during
current pregnancy (table 9). Also table 9 demonstrated that the difference
between cases and controls was statistically significant, (P-value= 0.04). The
reason stands behind the inverse relation between anemia and PIH found that
hyperviscosity of blood and hemoconcentration.
5) Amniotic Fluid
According to the study results in table 9, it’s found that 8% of newly
diagnosed with PIH were oligohydramnios, while 10% of healthy pregnant
women were oligohydramnios during current pregnancy. Also 4% 0f healthy
pregnant women were polyhydramnios during current pregnancy, but all the
studied newly diagnosed women with PIH weren't having polyhydramnios.
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6) Preterm Labor
Based on the results in table 9, the percent of newly diagnosed women with
PIH who had preterm labor during current pregnancy was 10%, while 2% of
healthy pregnant women had preterm labor during current pregnancy. This
difference between cases and controls was not statistically significant,
(P- value= 0.09).
7) Decreased Fetal Movement> 24 weeks
Table 9 has shown that 14% of newly diagnosed women with PIH had
decreased fetal movement after 24 weeks during current pregnancy, while
10% of healthy pregnant women had decreased fetal movement after 24
weeks during current pregnancy. This difference between cases and controls
was not statistically significant, (P-value= 0.5).
8) Multiple Pregnancy
The results of the study in table 9 indicated that 5% of the study population
had multiple pregnancies during current pregnancy. All of them were newly
diagnosed with PIH. Also the difference between cases and controls was
statistically significant, (P-value= 0.02).
9) RH Incompatibility
As it’s appeared in table 9, there no difference between newly diagnosed
women with PIH and healthy pregnant when the researcher made comparison
between cases and controls based on RH incompatibility, (P-value= 1).
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Table (9): Present Obstetric History among the Studied Women (Current Pregnancy).
Subject
Variable
PIH
Healthy
Total
No (%)
No (%)
No (%)
Number of antenatal visits
7 (14)
10 (20)
17 (17)
<5
36 (72)
29 (58)
65 (65)
5-9
7 (14)
11 (22)
18 (18)
>9
Intrauterine growth restriction
9 (18)
3 (6)
12 (12)
Yes
41 (82)
47 (94)
88 (88)
No
Vaginal bleeding
5 (10)
0 (0)
5 (5)
Yes
45 (90)
50 (100)
95 (95)
No
Anemia
22 (44)
32 (64)
54 (54)
Anemic
28 (56)
18 (36)
46 (46)
Not anemic
Amniotic fluid
4 (8)
5 (10)
9 (9)
Oligohydramous
0 (0)
4 (8)
4 (4)
Polyhydramnios
46 (92)
41 (82)
87 (87)
Normal
Preterm labor
5 (10)
1 (2)
6 (6)
Yes
45 (90)
49 (98)
94 (94)
No
Decrease fetal movement>24 weeks
7 (14)
5 (10)
12 (12)
Yes
43 (86)
45 (90)
88 (88)
No
Multiple pregnancy
5 (10)
0 (0)
5 (5 )
Multiple
45 (90)
50 (100)
95 (95)
Single
RH incompatibility
4 (8)
4 (8)
8 (8)
Positive
46 (92)
46 (92)
92 (92)
Negative
*Statistical significant. (P-value <0.05).
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P-value

0.33

0.06

0.02*

0.04*

0.11

0.09

0.5

0.02*

1

Clinical Signs and Symptoms
1) Oedema
The study results in table 10 have shown that 94% of newly diagnosed women
with PIH had edema during current pregnancy, while 42% of healthy pregnant
women had edema during current pregnancy. This difference between newly
diagnosed women with PIH and healthy pregnant women was statistically
significant, (P-value < 0.001).
2) Headache
In table 10, the results demonstrated that 72% of newly diagnosed women
with PIH had headache during current pregnancy, while 12% of healthy
pregnant women had headache during current pregnancy. This difference
between newly diagnosed women with PIH and healthy pregnant women was
statistically significant, (P-value < 0.001).
3) Epigastric Pain
Table 10 has shown that 50% of newly diagnosed women with PIH had
epigastric pain during current pregnancy, while 26% of healthy pregnant
women had epigastric pain during current pregnancy. This difference between
newly diagnosed women with PIH and healthy pregnant women was
statistically significant, (P-value= 0.013).
4) Blurred Vision
It is became obvious in table 10 that 48% of newly diagnosed women with
PIH had blurred vision during current pregnancy, while 8% of healthy
pregnant women had blurred vision during current pregnancy. This difference
between newly diagnosed women with PIH and healthy pregnant women was
statistically significant, (P-value < 0.001).
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Table (10): Clinical Signs and Symptoms among the Studied Women
Subject
Variables

PIH

Healthy

Total

No (%)

No (%)

No (%)

P-value

Oedema
Present

47 (94)

21 (42)

68 (68)

Absent

3 (6)

29 (58)

32 (32)

< 0.001*

Headache
Present

36 (72)

6 (12)

42 (42)

Absent

14 (28)

44 (88)

58 (58)

< 0.001*

Epigastric pain
Present

25 (50)

13 (26)

38 (38)

Absent

25 (50)

37 (74)

62 (62)

0.013*

Blurred vision
Present
Absent

24 (48)
26 (52)

4 (8)

29 (29)

46 (92)

71 (71)

< 0.001*

*Statistical significant. (P-value <0.05).

Lifestyle
1) Smoking
As it is known smoking has negative effect on maternal and fetal health. The
study results in table 11 have shown that 48% of newly diagnosed women
with PIH were passive smokers during pregnancy, while 38% of healthy
pregnant women were passive smokers during pregnancy. This difference
between newly diagnosed women with PIH and healthy pregnant women was
not statistically significant, (P-value= 0.313).
2) Physical Activity during Pregnancy
The researcher investigated the relationship between physical activity and
PIH, the results indicated that 14% of newly diagnosed with PIH were active
during pregnancy, while 38% of healthy pregnant women were active during
pregnancy. This difference was statistically significant, (P-value= 0.006).
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Table (11): Lifestyle of the Studied Women.
Subject
Variables

PIH

Healthy

Total

No (%)

No (%)

No (%)

P-value

Smoking
Passive smoker

24 (48)

19 (38)

43 (43)

Never smoked

26 (52)

31 (62)

57 (57)

0.313

Physical activity during pregnancy
Active

7 (14)

19 (38)

26 (26)

Inactive

43 (86)

31 (62)

74 (74)

0.006*

*Statistical significant. (P-value <0.05).

Anthropometric Measurements
1) Height
The mean of height in table 12 among newly diagnosed women with PIH
(160.22 cm) was higher than the mean of height among healthy pregnant
women (159. 04 cm). This difference was not statistically significant,
(P-value= 0.521).
2) Pregravida Weight
As shown in table 12, the mean of weight among newly diagnosed women
with PIH (75.70 Kg) was higher than the mean of weight among healthy
pregnant women (66.96 Kg). This difference between cases and controls was
statistically significant, (P-value= 0.018).
3) Weight Gain per Week
Based on the results appeared in table 12, the mean of weight gain per week
among newly diagnosed women with PIH (0.4294 kg/week) was higher than
the mean of weight gain per week among healthy pregnant women
(0.3519kg/week). This difference between cases and controls was not
statistically significant, (P-value= 0.093).
4) Body Mass Index
According to the study results in table 12, the mean of BMI among newly
diagnosed women with PIH (29.409 Kg/m²) was higher than the mean of BMI
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among healthy pregnant women (26.447 Kg/m²). This difference was
statistically significant, (P-value = 0.009).

Table (12): Independent t Test for Difference Means in Anthropometric Measurements
among the Studied Women.
Variable

Subject

No

Mean

SD

t

P-value

1.046

0.521

2.817

0.018*

1.957

0.093

2.630

0.009*

Height
PIH

50

160.22

5.571

Healthy

50

159.04

5.711

Weight
PIH

50

75.70

18.257

Healthy

50

66.96

12.169

Weight gain/week(kg )
PIH

50

0.4294 .21109

Healthy

50

0.3519 .18383

Body mass index
PIH

50

29.409 6.5984

Healthy

50

26.447 4.4581

*Statistical significant. (P-value <0.05).

Biochemical Measurements
1) Serum Calcium
The study focused on the relationship between serum calcium and PIH. As
shown in table 13 the results found that the mean of serum calcium among
newly diagnosed women (8.9332 mg/dl) was so close to the mean of serum
calcium among healthy pregnant women (8.7772 mg/dl).
2) Serum Magnesium
The results of the study in table 13 demonstrated that the mean of serum
magnesium among newly diagnosed women with PIH (1.3316 mg/dl) was
close to the mean of serum magnesium among healthy pregnant women
(1.3208 mg/dl).
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3) Serum Albumin
As it is appeared in table 13, the mean of serum albumin among newly
diagnosed women with PIH (3.5718 mg/dl) was close to the mean of serum
albumin among healthy pregnant women (3.6928 mg/dl).

Table (13): Independent t Test to Compare the Means of Serum Calcium, Magnesium
and Albumin among the Studied Women.
Variable

Subject

No

Mean

SD

t

P-value

0.883

0.704

0.153

0.814

-1.459

0.108

Serum calcium (Ca)
PIH

50

8.9332 .93839

Healthy

50

8.7772 .82533

Serum magnesium (Mg)
PIH

50

1.3316 .35911

Healthy

50

1.3208 .34641

Serum albumin (Alb.)
PIH

50

3.5718 .47567

Healthy

50

3.6928 .34293

*Statistical significant. (P-value <0.05).

Blood Pressure
1) Systolic Blood Pressure
The results of the study in table 14 denoted that the mean of arterial systolic
blood pressure among newly diagnosed women with PIH was 152.60 mmHg,
while the mean of arterial systolic blood pressure among healthy pregnant
women was 110.60 mmHg.
2) Diastolic Blood Pressure
As shown in table 14 the mean of arterial diastolic blood pressure among
newly diagnosed women with PIH was 96.50 mmHg, while the mean of
arterial diastolic blood pressure among healthy pregnant women was70.50
mmHg.
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Table (14): Blood Pressure of the Studied Women.
Variable

Subject

No

Mean

SD

t

P-value

16.810

<0.001

15.975

<0.001

Systolic blood pressure
PIH

50

152.60 12.090

Healthy

50

110.60 12.883

Diastolic blood pressure
PIH

50

96.20

6.024

Healthy

50

70.50

9.649

*Statistical significant. (P-value <0.05).

Diet
1) Number of Meals Taken Daily
The study results have shown that 1% of the study population has taken one
meal daily. All of them were newly diagnosed women with PIH. Also 46% of
newly diagnosed women have taken two meals daily and 52% have taken
three meals daily, while 38% of healthy pregnant women were taken two
meals daily and 62% have taken three meals daily, (table 15).
2) Meals Usually Skips
As it is appeared, the study results demonstrated that the highest percent of the
study population (48%) usually skipped dinner. About 25% of them were
newly diagnosed with PIH, while the other 23% was healthy pregnant women
(table 15). This difference between cases and controls was not statistically
significant, (P-value= 0.16).
3) Favorite Type of Bread
The highest percent of the study population (86%) has favorited white bread
(table 15). About 40% of them were newly diagnosed women with PIH, while
the other 46% were healthy pregnant women. This difference between cases
and controls was not statistically significant, (P-value= 0.09).
4) Type of Water Drinking
Based on the study results in table 15, the highest percent of the study
population (75%) drinks water delivery. About 33% of them were newly
diagnosed women with PIH, while the other 42% were healthy pregnant
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women. This difference between cases and controls was statistically
significant, (P-value= 0.04).
Table (15): Diet among the studied women.
Subject
variables

PIH

Healthy

Total

No (%)

No (%)

No (%)

P-value

Number of meals taken daily
One

1 (2)

0 (0)

1 (1)

Two

23 (46)

19 (38)

42 (42)

Three

26 (52)

31 (62)

57 (57 )

0.40

Meals usually skip
Breakfast

10 (20)

11 (22)

21 (21)

Lunch

4 (8)

0 (0)

4 (4)

Dinner

25 (50)

23 (46)

48 (48)

None

11 (22)

16 (32)

27 (27)

0.16

Favorite type of bread
Whole wheat

4 (8)

0 (0)

4 (4)

White

40 (80)

46 (92)

86 (86)

Mixed between

6 (12)

4 (8)

10 (10)

0.09

Type of drinking water
Mineralized

1 (2)

0 (0)

1 (1)

Filtrated

10 (20)

8 (16)

18 (18)

Tap

6 (12)

0 (0)

6 (6)

Water delivery

33 (66)

42 (84)

75 (75)

*Statistical significant. (P-value <0.05).
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0.04*

Food frequency
Carbohydrates Intake
1) Whole Grain Cereals, Whole Wheat Bread
As shown in table 16, about 24% of newly diagnosed women with PIH were eaten
whole grain cereals and whole wheat bread more than one time weakly, while
26% of healthy pregnant women with PIH were eaten whole grain cereals and
whole wheat bread more than one time weakly. Also 14% of newly diagnosed
women have never eaten whole grain cereals and whole wheat bread, while 12%
of healthy pregnant women have never eaten whole grain cereals and whole wheat
bread. This difference was not statistically significant, (P-value= 0.94).
2) Pizza with cheese & tomatoes
It became obvious in table 16 that 8% of newly diagnosed women with PIH were
eaten pizza with cheese or tomatoes more than one time weekly, while 46% of
newly diagnosed women with PIH were eaten pizza with cheese or tomatoes
weekly or biweekly. But 4% of healthy pregnant women were eaten pizza with
cheese or tomatoes more than one time weekly, while 50% of healthy pregnant
women were eaten pizza with cheese or tomatoes weekly or biweekly. This
difference was not statistically significant, (P-value= 0.68).
3) Sweets with Dark Chocolate, Milk or Caramel
In table 16 the results have demonstrated that the highest percent of newly
diagnosed women (48%) were eaten sweets with dark chocolate, milk and caramel
more than one time weekly, while 60% of healthy pregnant women were eaten
sweets with dark chocolate, milk and caramel more than one time weekly. In
contrast, 32% of newly diagnosed women with PIH were eaten sweets with dark
chocolate, milk and caramel weekly or biweekly, while 28% of healthy pregnant
women were eaten were eaten sweets with dark chocolate, milk and caramel
weekly or biweekly. Also 20% of newly diagnosed women with PIH have never
eaten sweets with dark chocolate, milk and caramel, while 12% of healthy
pregnant women have never eaten sweets with dark chocolate, milk and caramel.
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Table (16): Carbohydrates Intake among the Studied Women

Type Of Food

Subject

More than

Weekly or

one time

Biweekly

Never
P-value

weekly
No (%)

No (%)

No (%)

Whole grain cereals, Whole wheat Bread
PIH

12 (24)

31 (62)

7 (14)

Healthy

13 (26)

31 (62)

6 (12)

0.94

Pizza with cheese & tomatoes
PIH

4 (8)

23 (46)

23 (46)

Healthy

2 (4)

25 (50)

23 (46)

0.68

Sweets, Dark chocolate, milk, caramel
PIH

24 (48)

16 (32)

10 (20)

Healthy

30 (60)

14 (28)

6 (12)

0.407

*Statistical significant. (P-value <0.05).

Proteins Intake
1) Black Beans
As it is appeared in table 17, about1% of the study population was eaten black
beans more than one time daily. All of them were newly diagnosed women
with PIH. The highest percent of newly diagnosed women with PIH were
eaten black beans weekly or biweekly, while 42% of healthy pregnant women
were eaten black beans weekly. The other 48% 0f newly diagnosed women
with PIH have never eaten black beans, while 58% of healthy pregnant
women have never eaten black beans.
2) Homos
The study results in table 17 denoted that 52% 0f newly diagnosed women
with PIH were eaten homos more than one time weekly, 40% weekly or
biweekly and 8% have never eaten homos, while 48% of healthy pregnant
women were eaten homos more than one time weekly , 46% weekly or
biweekly and 6% have never eaten homos.
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3) Meat and Meat Product
It is found in table 17 that 38% of newly diagnosed women with PIH were
eaten meat and meat products more than one time weekly, while 46% of
healthy pregnant women were eaten meat and meat products more than one
time weekly.
4) Eggs
As shown in table 15, the percent of newly diagnosed women with PIH who
were eaten eggs more than one time weekly (48%) was higher than the
percent of healthy pregnant women who were eaten eggs more than one time
weekly (42%). Also 28% of newly diagnosed women with PIH were eaten
eggs weekly or biweekly, while 22% of healthy pregnant women were eaten
eggs weekly or biweekly.
5) Fish
The results of the study in table 17 demonstrated that 10% of newly diagnosed
women with PIH were eaten fish and sardine more than one time weekly,
while 18% of healthy pregnant women were eaten fish and sardine more than
one time weekly.
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Table (17): Proteins Intake among the Studied Women.

Type Of Food

Subject

More than

Weekly or

one time

Biweekly

Never
P-value

weekly
No (%)

No (%)

No (%)

Beans, black
PIH
Healthy

1 (2)
0 (0)

25 (50)

24 (48)

21 (42)

29 (58)

0.403

Homos
PIH

26 (52)

20 (40)

4 (8)

Healthy

24 (48)

23 (46)

3 (6)

0.806

Eggs
PIH

24 (48)

14 (28)

12 (24)

Healthy

21 (42)

11 (22)

18 (36)

0.415

Meat and meat products
PIH

19 (38)

28 (56)

3 (6)

Healthy

23 (46)

24 (48)

3 (6)

0.709

Fish, sardines
PIH

5 (10)

Healthy

9 (18)

36 (62)
34 (68)

9 (18)

0.484

7 (14)

*Statistical significant. (P-value <0.05).

Vegetables and Fruits Intake
Vegetables Intake
1) Dark Leafy Greens Vegetables Like Spinach, Turnips and Cabbage
As shown in table 18, the results found that 32% of newly diagnosed women with
PIH have eaten dark leafy greens vegetables like spinach, turnips and cabbage
more than one time weekly, while 64% of newly diagnosed women with PIH have
eaten dark leafy greens vegetables like spinach, turnips and cabbage weekly or
biweekly. But 36% of healthy pregnant women have eaten dark leafy greens
vegetables like spinach, turnips and cabbage more than one time weekly, while
56% of healthy pregnant women have eaten dark leafy greens vegetables like
spinach, turnips and cabbage weekly or biweekly.
statistically significant, (P-value= 0.591).
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This difference was not

2) Fresh Vegetables "Salad"
The study results in table 18 found that 32% of newly diagnosed women with PIH
have eaten fresh vegetables "salad" more than one time weekly, while 68% of
healthy pregnant women have eaten fresh vegetables "salad" weekly or biweekly.
Also the percent of newly diagnosed women with PIH who have eaten fresh
vegetables "salad" weekly or biweekly (26%) was higher than the percent of
healthy pregnant women have eaten fresh vegetables "salad" weekly or biweekly
(24%). Moreover 12% of newly diagnosed women with PIH have never eaten
fresh vegetables "salad", while 8% of healthy pregnant women have never eaten
vegetables "salad".
3) Vegetable Soup
Based on the results in table 18, the highest percent of newly diagnosed women
with PIH (44%) have never eaten vegetable soup, while 38% of healthy pregnant
women have never eaten vegetable soup.
Fruits Intake
1) Fresh Fruits
According to the results in table 18, the highest percent of newly diagnosed
women with PIH and healthy pregnant women (54%) have eaten fresh fruits more
than one time weekly. But the percent of newly diagnosed women who have eaten
fresh fruit weekly or biweekly (38%) was less than the percent of healthy pregnant
women who have eaten fresh fruits weekly or biweekly (42%), but the percent of
newly diagnosed women with PIH who have never eaten fresh fruit (8%) higher
than the percent of healthy pregnant women who have never eaten fresh fruits
(4%).
2) Dry Fruits
The results of the study in table 18 have shown that 28% of newly diagnosed
women with PIH have eaten dry fruits weekly or biweekly and 54% have never
eaten dry fruits, while 20% of newly diagnosed women with PIH have eaten dry
fruits weekly or biweekly and 62% have never eaten dry fruits.
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Table (18): Vegetables and Fruits Intake among the Studied Women.

Vegetables and Fruits Intake

Subject

More than

Weekly or

one time

Biweekly

Never
P-value

weekly
No (%)

No (%)

No (%)

Vegetables
Dark leafy greens vegetables

PIH

16 (32)

32 (64)

2 (4)

Healthy

18 (36)

28 (56)

4 (8)

PIH

31 (32)

13 (26)

6 (12)

Healthy

34 (68)

12 (24)

4 (8)

PIH

7 (14)

21 (42)

22 (44)

Healthy

10 (20)

21 (42)

19 (38)

like spinach, turnips and
cabbage
Fresh vegetables" salad"

Vegetable soup

0.591

0.749

0.688

Fruits
Fresh fruits

Dry fruits

PIH

27 (54)

19 (38)

4 (8)

Healthy

27 (54)

21 (42)

2 (4)

PIH

9 (18)

14 (28)

27 (54)

Healthy

9 (18)

10 (20)

31 (62)

0.682

0.624

*Statistical significant. (P-value <0.05).

Milk and Milk Products "Milk, Yogurt, Cheese" Intake
As shown in table 19, the highest percent of newly diagnosed women with PIH (56%)
have eaten milk and milk products more than one time weekly, while 62% of healthy
pregnant women have eaten milk and milk products more than one time weekly.

Table (19): Milk and Milk Product Intake among the Studied Women.

Type Of Food

Subject

More than

Weekly or

one time

Biweekly

Never
P-value

weekly
No (%)

No (%)

No (%)

Milk and Milk products ""Milk, Yogurt, Cheese"
PIH

28 (56)

15 (30)

7 (14)

Healthy

31 (62)

12 (24)

7 (14)

*Statistical significant. (P-value <0.05).
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0.784

Fats Intake
1) Sesame Seeds
The results of the study in table 20 have found that 2% of newly diagnosed women
with PIH have eaten sesame seeds more than one time weekly, while 8% of
healthy pregnant women have eaten sesame seeds more than one time weekly.
But 8% of newly diagnosed women with PIH have eaten sesame seeds weekly or
biweekly, while 6% of healthy pregnant women have eaten sesame seeds weekly
or biweekly.
2) Tehina
As it is appeared in table 20, there is no difference between newly diagnosed
women with PIH and healthy pregnant women who have eaten tehina or had never
eaten tehina.
Table (20): Fats Intake among the Studied Women.

Type Of Food

Subject

More than

Weekly or

one time

Biweekly

Never
P-value

weekly
No (%)

No (%)

No (%)

Sesame seeds
PIH

1 (2)

4 (8)

45 (90)

Healthy

4 (8)

3 (6)

43 (86)

0.37

Tehina
PIH

15 (30)

22 (44)

Healthy

15 (30)

22 (44)

13 (26)
13 26)

1.0

*Statistical significant. (P-value <0.05).

Pickles Intake
In table 21, the study results have demonstrated that 36% of newly diagnosed women with
PIH have eaten pickles more than one time weekly and 30% have eaten pickles weekly or
biweekly, while 44% of healthy pregnant women have eaten pickles more than one time
weekly and 26% have eaten pickles weekly or biweekly. Also 34% of newly diagnosed
women with PIH have never eaten pickles, while 30% of healthy pregnant women have
never eaten pickles.
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Table (21): Pickles Intake among the Studied Women.

Type Of Food

Subject

More than

Weekly or

one time

Biweekly

Never
P-value

weekly
No (%)

No (%)

No (%)

Pickles
PIH

18 (36)

15 (30)

17 (34)

Healthy

22 (44)

13 (26)

15 (30)

0.710

*Statistical significant. (P-value <0.05).

Nuts (Almonds) Intake
The results in table 22 indicated that the highest percent of newly diagnosed women with
PIH (48%) have eaten nuts (almonds) weekly or biweekly, while 52% of healthy pregnant
women have eaten nuts (almonds) weekly or biweekly.
Table (22): Nuts among the Studied Women.

Type Of Food

Subject

More than

Weekly or

one time

Biweekly

Never
P-value

weekly
No (%)

No (%)

No (%)

Nuts, almonds
PIH

15 (30)

24 (48)

11 (22)

Healthy

14 (28)

26 (52)

10 (20)

0.922

*Statistical significant. (P-value <0.05).

Beverages Intake
1) Natural Juice
As it is appeared here (table 23), the results demonstrated that 58% of newly
diagnosed women with PIH have drunk natural juice more than one time weekly,
20% have drunk natural juice weekly or biweekly and 22% have never drunk
natural juice. While 54% of healthy pregnant women have drunk natural juice
more than one time weekly, 28% have drunk weekly or biweekly and 18% have
never drunk natural juice.
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2) Carbonated Juice
As shown in table 23, the percent of newly diagnosed women has increased with
increased intake of carbonated juices. The highest percent of newly diagnosed
women with PIH (56%) have drunk carbonated juice more than one time weekly
or biweekly, while 44% of healthy pregnant women have drunk carbonated juice
more than one time weekly or biweekly. This difference between newly diagnosed
women with PIH and healthy pregnant women based on frequency intake of
carbonated juice was not statistically significant, (P-value= 0484).
3) Tea
The study results in table 23 have found that 64% of newly diagnosed women with
PIH have drunk tea more than one time weekly, while 72% of healthy pregnant
women have drunk tea more than one time weekly. Also the study shown 32% of
newly diagnosed women with PIH have never drunk tea, while 24% of newly
diagnosed women with PIH have never drunk tea.
4) Coffee, Nescafe
In table 23, the results denoted that 34% of newly diagnosed women with PIH
have drunk coffee or nescafe more than one time weekly, while 42% of healthy
pregnant women have drunk coffee or nescafe more than weekly. Also the percent
of newly diagnosed women with PIH who have drunk coffee weekly or biweekly
(26%) was higher than the percent of healthy pregnant women who have drunk
coffee weekly or biweekly (20%).
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Table (23): Beverages Intake among the Studied Women.

Type Of Food

Subject

More than

Weekly or

one time

Biweekly

Never
P-value

weekly
No (%)

No (%)

No (%)

Natural juices
PIH

29 (58)

10 (20)

11 (22)

Healthy

27 (54)

14 (28)

9 (18)

0.626

Carbonated juices
PIH

28 (56)

16 (32)

6 (12)

Healthy

22 (44)

20 (40)

8 (16)

0.484

Tea
PIH

32 (64)

2 (4)

16 (32)

Healthy

36 (72)

2 (4)

12 (24)

0.668

Coffee, Nescafe
PIH

17 (34)

13 (26)

20 (40)

Healthy

21 (42)

10 (20)

19 (38)

0.658

*Statistical significant. (P-value <0.05).

Canned Foods Intake
As shown in table 24, the highest percent of newly diagnosed women with PIH
(52%) has never eaten canned foods, while 46% of healthy pregnant women have
never eaten canned foods. Also the study shown 18% of newly diagnosed women
with PIH have eaten canned foods more than one time weekly, while 12% of
healthy pregnant women have eaten canned foods more than one time weekly. In
contrast, the percent of newly diagnosed women with PIH (30%) that have eaten
canned foods weekly or biweekly was less than the percent of healthy pregnant
women (42%) who have eaten canned foods weekly or biweekly.
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Table (24): Canned Foods Intake among the Studied Women.

Type Of Food

Subject

More than

Weekly or

one time

Biweekly

Never
P-value

weekly
No (%)

No (%)

No (%)

Canned foods
PIH

9 (18)

15 (30)

26 (52)

Healthy

6 (12)

21 (42)

23 (46)

*Statistical significant. (P-value <0.05).
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0.410

Chapter 5
Discussion
This study was conducted to assess the implications of calcium and magnesium
deficiency among women with pregnancy induced hypertension. In this chapter, the
researcher attempts to discuss the findings of this study in the light of other studies and
different statistical relationships among different variables obtained from data analysis of
these women.
Pregnancy-Induced Hypertension (PIH) continues to be a main obstetric problem in
present-day healthcare practice. It affects not only maternal health but also puts fetal
development at risk. The high blood pressure problems of pregnancy are very frequent.
During pregnancy and the puerperium it is accountable for 5-7% of maternal mortality
and morbidity worldwide (Judson et al., 2011).
Pregnancy induced hypertension (PIH) is a syndrome of hypertension in pregnancy,
without proteinuria, occurring after 20 weeks gestation and returning to normal 12 weeks
after delivery. In a number of patients, the clinical appearance is mild, presenting only
with small increase in blood pressure. Though, in other patients severe maternal and fetal
complications such as the HELLP syndrome, eclampsia, preterm delivery, abruptio
placenta, intra-uterine fetal death or fetal growth restriction may take place (Teresa,
2010).
In this chapter, the researcher attempts to explain the findings of this study in the light of
other studies and points to the implications of developing preventive programs aiming to
assess the implications of calcium and magnesium deficiency among newly diagnosed
women with PIH in El-Shifa hospital.

Socio-demographic Characteristic
Residency
This research investigated the relationship between residency and PIH, the study shown
that 52% live in Gaza, 42% in North and 3% in Middle Area. Based on case control study,
the researcher found that pregnant women who live in north were more risk for PIH
compared with healthy pregnant women. But this association was not statistically
significant, (P-value=0.094). This finding compatible with El-Bursh thesis (2008), which
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found that, is most of cases live in Gaza (33.5%) then in north (23%). Also it is important
to explain that the reason of the highest percent of newly diagnosed women with PIH in
the Gaza governorate has found that the study was done at El-Shifa Hospital in Gaza
governorate, while the reason of the lowest percent of newly diagnosed women with PIH
in the middle governorate that not all pregnant women of this area do their pregnancy
medical follow-up at El-Shifa Hospital but most of them used to do this medical followup either at UNRWA health centers or at private medical sector.
Family size
The study was found that the highest percent of newly diagnosed women with PIH had
family size between 6-11 members and the same percent was found among healthy
pregnant women for the same family size. Six percent of newly diagnosed women with
PIH had family size more than 11 members, while 3% healthy pregnant women had
family size more than 11 members. This association was not statistically significant,
(P-value= 0.549). This finding is not in harmony with finding of El-Bursh thesis, which
state that the relationship between family size and PIH was statistically significant,
(P-value= 0.02).
Daily Income per Capita
The popular committee against the siege reported that the daily average per capita income
in the Gaza Strip is estimated at two US dollars, pointing out that as a result of the Israeli
siege the unemployment rate reached 70 percent, while the poverty rate rose to 80 percent
according to the Palestinian information center (PIC, 2008).
Family income data was analyzed in a way to determine income per capita per day.
Income per capita was grouped into two categories: those with income of less than two
American dollars per day and those with two or more than two American dollars per day.
There is no association between daily income per capita and newly diagnosed women
with PIH, (P-value=1). This finding was not compatible with El-Bursh finding which
observed the difference between monthly income groups (PIH and healthy) despite of this
difference was not statistically significant, (P-value=0.073).
Education Level
The researcher divided education levels into basic, secondary and university education.
Basic education included illiterate, primary and preparatory education. The percent of
basic educated women among newly diagnosed women with PIH (17%) was more than
the percent of basic educated women (10%) among healthy pregnant women. Also the
percent of university educated women (12%) was more than the percent of university
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educated women among healthy pregnant women (8%). This mean that pregnant women
who have basic and secondary education were at risk of developing pregnancy induced
hypertension. This finding has shown agreeability with El-Bursh study (2008), which
found that the percentage of basic education among pregnant women diagnosed with PIH
(33.5%) was more than the basic education among healthy pregnant women (31%).
Employment
The study shown that, the percent of employed women among newly diagnosed women
(8%) was more than the percent among healthy pregnant women (2%). This difference
was not statistically significant, (P-value= 0.169). This finding has agreed with El-Bursh
case control study (2008) in the Gaza Strip which found the relationship between maternal
employment and PIH was not statistically significant, (P-value= 0.18). Also this study
shown similarities with the study conducted by Landsbergis (2005) concluded that high
stress occupations triple the risk of pregnancy induced hypertension.

Maternal Characteristics
1) Maternal Age
Regarding to maternal age, the relationship studied between maternal age and PIH. This
study shown that the percent of old pregnant women diagnosed newly with PIH (age more
than 35 years) (20%) was more than the percent of old healthy pregnant women (10%).
A study of incidence of PIH which conducted in India stated that the causes of PIH are
unknown, but it is known that young or old maternal age women are at risk than others
(Punam et al., 2011). This mean both studies shown similarities in the point of old
pregnant women are at risk of PIH than others. Also the current study agreed with some
studies found that pregnancy induced hypertension was more likely to develop in women
over age 35 years (Minno et al., 2010).
2) Marital age
Ten percent of newly diagnosed women with PIH have marital age more than 22 years
old, while 8% of the healthy pregnant women have marital age more than 22 years old.
This means that pregnant women who have marital age more than 22 years are more risk
than others.
3) Menarche
This study has shown that 9% of the studied women had menarche at age older than 15
years. 6% of them were newly diagnosed with PIH and the other 3% were healthy
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pregnant. Also 23% of the studied women had menarche at age younger than 13 years.
12% of them were newly diagnosed with PIH and 11% were healthy pregnant. This
means that pregnant women who had menarche at age older than 15 years or younger than
13 years were greater risk for PIH than others. This relationship was not statistically
significant, (P-value= 0.528). This finding is not agreed with the study conducted in USA
(2011), which shown that there is inverse association between menarche and PIH
(P-value< 0.05), (Abetew et al., 2011).

Family History
1) Chronic Hypertension
This study investigated the relationship between family history of hypertension and PIH.
The researcher found that the percent of newly diagnosed women with PIH (66%) was
higher than the percent of healthy pregnant women (44%) who have positive family
history of chronic hypertension. This difference was statistically significant, (P-value=
0.02). This means that there is association between family history of chronic hypertension
and PIH and shown an agreement with involvement of hypertension as a risk factor for
PIH (Josephic et al., 2010).
2) Pregnancy Induced Hypertension
Although the etiology of PIH is unknown, there are many risk factors include family
history of hypertension in pregnancy or PIH (Josephic et al., 2010). The researcher
investigated the relationship between PIH and family history of PIH and found
similarities with previously mentioned by Josephic, et al., (2010) as a strong association
between family history of PIH and PIH, (P-value= 0.003).
3) Diabetes Mellitus
The percent of newly diagnosed women with PIH who have family history of diabetes
mellitus (50%) was higher than the percent of healthy pregnant women who have family
history of diabetes mellitus (42%). This difference was not statistically significant,
(P-value= 0.42). Globally, there was no available studies investigated the relationship
between PIH and family history of diabetes.
4) Renal Disease
The researcher found that 7% of the studied women have family history of renal disease.
Four percentages (4%) of them were newly diagnosed with PIH and the other 3% were
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healthy pregnant. This means pregnant women who have family history of renal disease
were at risk than pregnant women who have never had family history of renal disease.

Past Obstetric History
1) Menstrual History
Pregnant women who had menstrual duration equal or less than 5 days were at risk for
PIH than pregnant women who have menstruation more than 5 days.
Regarding to amount of menstrual bleeding, pregnant women who had normal vaginal
bleeding are at risk for PIH than pregnant women who had scanty or heavy vaginal
bleeding.
2) Gravida
This study investigated the relationship between gravida and PIH among healthy pregnant
women and newly diagnosed women with PIH. The researcher included the studied
women into primigravida, gravida (2-5pregnancies) and gravida (>5 pregnancies). Based
on comparison between the studied women the researcher found primigravida among
newly diagnosed women with PIH (13) was higher than among healthy pregnant women
(5). This difference was not statistically significant, (P-value=0.10), but this finding goes
along with consideration of primigravida as a risk factor for PIH (Jacob, 2003).
3) Parity
The researcher found that the relationship between parity and PIH was not statistically
significant, (P-value= 0.360). The percent of nulliparity among newly diagnosed women
with PIH (30%) is higher than the percent of nulliparity among healthy pregnant women
(18%). This finding agreed with PIH occurred independently of a number of factors
including nulliparous women (ACOG, 2011).
4) Living children
The relationship between number of living children and PIH was not statistically
significant, (P-value= 0.31). In this study, pregnant women who had living children more
than 6 children among newly diagnosed with PIH were higher than among pregnant who
had the same number of living children. In this context there is no specific data related to
the correlation in the literature.
5) Miscarriage
The researcher investigated the relationship between PIH and past history of miscarriages.
Positive past history of miscarriages among newly diagnosed women with PIH (40%)
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were lower than among healthy pregnant women (52%). These percentages are not
consisting with Josephic and et al. study (2010), which found that previous miscarriages
increase the risk of developing PIH.
6) Stillbirth
Positive past history of stillbirth had inverse relationship with PIH. This finding was
inquired when the researcher made comparison between studied groups and found that the
percent of healthy pregnant women (10%) was slightly higher than the percent of newly
diagnosed women with PIH (8%) who had positive family history of PIH.
7) Caesarean section
The researcher investigated the relationship between past history of caesarean section and
PIH. This study found that past history of caesarean section was not increase the risk of
PIH.
8) Intrauterine Growth Restriction
The researcher investigated the relationship between past history of IUGR among
pregnant women and PIH. This study shown that, the percent of newly diagnosed women
with PIH who had IUGR (26%) was higher than the percent of healthy pregnant women
who had history of IUGR (12%). This means that past history of IUGR increases the risk
of PIH among pregnant women.
9) Antenatal hemorrhage
The researcher investigated the relationship between PIH and past history of antenatal
hemorrhage. This study shown inverse association between PIH and past history of
antenatal hemorrhage, (P-value= 0.04). This means that women who have no past history
of antenatal hemorrhage were at high risk of PIH than women who have history of
antenatal hemorrhage.
10) Postnatal hemorrhage
The study has shown that pregnant women who have no past history of postnatal
hemorrhage (12%) were more prone to the risk of PIH than who had past history of
postnatal hemorrhage (10%).
11) Preterm labor
The study found that pregnant women who have past history of preterm labor (26%) were
more prone to the risk of PIH than who have no past history of postnatal hemorrhage
(18%).
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Present Obstetric History during Current Pregnancy
1) Number of Antenatal Visits
The researcher divided visits into less than 5 visits, between 5-9 visits and more than 9
visits. This study investigated the relationship between the two studied groups and
number of visits. It found that pregnant women who have number of visits between 5-9
visits were at risk of PIH than other women.
2) Intrauterine Growth Restriction(IUGR)
This study showed that newly diagnosed women (18%) were more risk to IUGR than
healthy pregnant women (6%). This association was not statistically significant,
(P-value=0.06). This finding consists with what said by Teresa (2010), PIH increase the
risk of IUGR.
3) Vaginal Bleeding
The researcher investigated the relationship between PIH and vaginal bleeding. This study
shown that there was correlation between vaginal bleeding and PIH, (P-value= 0.02).
This means that pregnant women diagnosed with PIH were more risk to vaginal bleeding
than healthy pregnant women.
4) Anemia
The researcher investigated the relationship between anemia and PIH. This study shown
that anemic pregnant women were less risk for PIH than not anemic pregnant women,
(P-value= 0.04). The reason stands behind the inverse relation between anemia and PIH
found that hyperviscosity of blood and hemoconcentration.
5) Amniotic fluid
This study found that the relationship between amniotic fluids and PIH was not
statistically difference (P-value= 0.11). Newly diagnosed women with PIH were less
prone to risk of oligohydramnios than healthy pregnant women. Also among the studied
women, there were 4 subjects of healthy pregnant women (8%) presented with
polyhydramnios but it was not recorded any subjects with polyhydramnios among newly
diagnosed women with PIH (0%). This finding shown similarities with what said by
Jacob (2003), polyhydramnios increase the risk of developing PIH. But this study was
not consisted with what said by Jun and et al. (1997), PIH considered a cause for low
amniotic fluids.
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6) Preterm labor (PTL)
The researcher investigated the relationship between PIH and PTL. This study found that
relationship was not statistically significant, (P-value= 0.09). Newly diagnosed women
with PIH (10%) were more risky for PTL than healthy pregnant women (2%).
7) Decrease fetal movement>24 weeks
This study found that the relationship between PIH and decrease fetal movement >24
weeks was not statistically significant, (P-value= 0.5). Also it was found that newly
diagnosed women with PIH (14%) were proned to decrease fetal movement >24 weeks
than healthy pregnant women (10%).
8) Multiple pregnancy
The researcher investigated the relationship between PIH and multiple pregnancies. The
researcher found that all pregnant women who have multiple pregnancies diagnosed
newly with PIH (10%). Also the relationship between multiple pregnancies and PIH was
statistically significant, (P-value= 0.02). This showed similarities with Japanese study
which considered multiple gestations are viewed as a higher-risk pregnancies with a
greater likelihood of maternal complications, including high blood pressure (PIH) and the
incidence of PIH among women with multiple gestations was higher than among women
singleton pregnancies (Seung, et al., 2011).
9) RH incompatibility
This study shown that there was no relationship between RH incompatibility and PIH,
(P-value= 1).

Clinical Signs and Symptoms
1) Oedema
The researcher investigated the relationship between present of edema and PIH. The
results of the study found that there was a strong association between presence of edema
and PIH, (P-value < 0.001).
2) Headache
The researcher investigated the relationship between present of headache and PIH. This
study found that there was a strong association between presence of headache and PIH,
(P-value < 0.001).
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3) Epigastric pain
The researcher investigated the relationship between present of epigastric pain and PIH.
This results demonstrated that there was association between presence of epigastric pain
and PIH, (P-value= 0.013).
4) Blurred vision
The researcher investigated the relationship between present of blurred vision and PIH.
It’s appeared that there was association between presence of blurred vision and PIH,
(P-value <0.001).

Lifestyle
1) Smoking
This study investigated the relationship between smoking and PIH. It found that pregnant
women who were passive smokers were more risk for PIH than pregnant women who
have never smoked, but the relationship was not statistically significant, (P-value= 0.313).
This finding consists with what said by Sonia and et al. (2002), that there was increased
relative risk associated with smoking during pregnancy.
2) Physical activity during pregnancy
This study investigated the relationship between physical activity during pregnancy and
PIH. It found that there was strong association between physical activity during
pregnancy and PIH, (P-value= 0.006).This finding consist with Hispanic study which
suggest that physical activity (i.e. Sports & Exercise) in early pregnancy reduced the risk
of hypertensive disorder of pregnancy (Fortner et al., 2011). Also this study has shown
similarities with overall studies support the link between exercise and decrease risk of
gestational hypertension (Beth et al., 2008).

Anthropometric Measurements
1) Height
The researcher investigated the relationship between height and PIH. This study found
that the mean of height among newly diagnosed women with PIH 160.22 cm (SD 5.571)
was higher than the mean of height among healthy pregnant women 159.04 cm
(SD 5.711). Also it found the relationship between height and PIH was not statistically
significant, (P-value= 0.521). This study was not compatible with other studies in
Charachi, Pakistan, which found that the association between height and pregnancy
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induced hypertension was statistically significant, (P-value= 0.0005). The mean of height
among obese women with PIH was 152.94 cm (SD ±2.726), while among non-obese
women with PIH was 156.81cm (SD ±3.887), (Shabnam & Humaira, 2010).
2) Weight
This study investigated the relationship between weight and PIH. It found that there was
association between weight and PIH (P-value= 0.018). Excessive weight increases the
risk of PIH among pregnant women. The mean of weight among newly diagnosed women
with PIH 75.70 kg (SD 18.257) was higher than the mean of weight of weight among
healthy pregnant women 66.96 kg (SD12.169). This finding has shown similarities with
cohort study in Norway shown that increased maternal weight increase the risk of PIH
(Shabnam & Humaira, 2010).
3) Weight Gain per Week (kg)
The researcher investigated the relationship between weight gain per week (kg) and PIH.
This study found that the mean of weight gain per week among newly diagnosed women
with PIH was 0.4294 kg (SD 0.21109) and the mean of weight gain per week among
healthy pregnant women was 0.3519 kg (SD 0.18383). Despite of this difference between
the two studied groups, the relationship was not statistically significant, (P-value= 0.093).
4) Body mass index (BMI)
This study investigated the relationship between PIH and BMI. It found that there was
association between BMI and PIH (P-value= 0.009). The mean of BMI among newly
diagnosed women with PIH was 29.409 kg/m², (SD 6.5984), but the mean of BMI among
healthy pregnant women was 26.447 kg/m², (SD 4.4581). This finding shown similarities
with what said by Hearst et al. (2011) as PIH appeared to be significantly correlated with
overweight and obesity, with studies conducted in USA from 1999 to 2002 shown that
obesity increases the risk of PIH and chort study in Norway which concluded that
overweight women are more prone to develop hypertension in pregnancy (Shabnam &
Humarra, 2010). Also our study consists with what said by Ferha & et al. (2011) as the
risk of PIH is progressively increasing with increased body mass index.
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Biochemical Measurements
1) Serum Calcium
Calcium is an important element in balanced diet. It is necessary for the normal growth
and maintenance of bones and teeth and prevention of calcium deficiency diseases.
Calcium requirements must be met according to age and recommended dietary allowance
through the life (Abedlmarouf et al., 2007).
Calcium plays a critical role in the function of vascular smooth muscle. Many factors
affect serum calcium level included dietary calcium, parathyroid hormone, vitamin D,
aldosterone and other factors. It is known that the deficiency of calcium can lead to
increase blood pressure. A decreased calcium intake leads to an increase in the
parathyroid hormone, which increases intracellular calcium, thus leading to an increase in
the vascular smooth muscle contraction and thus, an elevation in the blood pressure. Low
level of magnesium can lead to hypocalcaemia, which in turn increases the blood pressure
(Indumati et al., 2011).
Based on o-Cresolphtaline-Colorimetric Company, it’s reported that the normal serum
calcium level ranges from 8.5 to 10.5 mg/dl.
The researcher investigated the relationship between serum calcium and PIH. This study
found that the mean of serum calcium among the studied groups was within the normal
range. The mean of serum calcium among newly diagnosed women with PIH was 8.9332
mg\dl (SD 0.93839) and the mean of serum calcium among healthy pregnant women was
8.7772 mg\dl (SD 0.82533). This finding means that the relationship between PIH and
serum calcium was not statistically significant, (P-value= 0.704). This result is not
consisting with Abdelmarouf et al. (2007) suggestion that low level of maternal total
calcium may have a role in the development of PIH and was not agreed with what said by
Indumati et al. (2011) that there is association between total serum calcium deficiency and
PIH. In contrast, the researcher’s result is in keeping with that of Trumbo PR et al who
reported that the relationship between calcium and risk of PIH and preeclampsia is highly
unlikely, inconsistent and inconclusive (Trumbo and Elwood, 2007).
It is important to explain that the reason stands behind the approximation of serum
calcium in the study population between the comparative groups that both groups (cases
and controls) were of high poverty rate (60%). Therefore, this affected the quality of
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dietary intake. In addition, dietary habits and behavior affected calcium absorption.
However, in number of epidemiologic studies published by Daniel and et al (1994)
suggest that the repletion of dietary calcium may have a beneficial effect on blood
pressure, while the review published by Anderson and et al (2010) said that decrease
calcium intake may increase the risk of hypertension. In this study, the results denoted
that the risk of hypertension decrease as the dietary calcium intake increase such as milk
and milk products. Also serum magnesium and albumin levels in both groups (cases and
controls) were so close. Moreover, vitamin D, hormonal effects such as parathyroid
hormone and other factors may be interpreting the approximation of serum calcium in the
study population between the comparative groups. Many previous studies to date have
assessed the relationship between vitamin D and a risk of preeclampsia. It have found that
lower maternal 25(OH)D levels at late mid-trimester were associated with an increased
risk of preeclampsia (Wei et al., 2012).
Serum Magnesium
Magnesium contributes significantly in the functioning of the vascular smooth muscle
through modulation of the cardiovascular effect of sodium and potassium. Magnesium
acts peripherally to produce peripheral vasodilation and a fall in blood pressure. Thus, low
levels of magnesium predispose to an increase in the arterial pressure. Magnesium is
known to increase the prostacycline release from the endothelial cells of the blood
vessels, which acts as a potent vasodilator. In addition, magnesium depletion increases the
vasoconstrictor effect of angiotensin II and nor-adrenaline. Magnesium is used in the
prevention and treatment of PIH through decrease intracellular calcium level and a
decrease in blood pressure (Resnick et al., 1990). Based on Calmagita-EGTA
Colorimetrico Company, it’s reported that the normal serum magnesium level ranges
from 1.6 to 2.5 mg/dl.
The researcher investigated the relationship between serum magnesium and PIH. This
study found that the mean of serum magnesium among the studied groups was within the
normal range. The mean of serum magnesium among newly diagnosed women with PIH
was 1.3316 mg\dl (SD 0.35911) and the mean of serum magnesium among healthy
pregnant women was 1.3208 mg\dl (SD 0.34641). This finding means that the relationship
between PIH and serum magnesium was not statistically significant (P-value= 0.814), or
serum magnesium levels in the study population between the comparative groups was so
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close. This result was not in harmony with what said by Indumati et al.(2011) that Low
levels of magnesium increase the blood pressure in pregnancy and was not agreed with
case-control study conducted on consecutive pregnant women in Isfahan (Iran) which
concluded that magnesium deficiency should be considered as possible risk factors for
PIH (Zamzam et al., 2008).
It became obvious in the study results that the reasons stand behind approximation of
serum magnesium levels in the study population between the comparative groups that the
serum calcium levels also were so close, the poverty rate was high, dietary intake and
habits was approximated.

The researcher noted during data collection that serum

magnesium levels decreased below the normal level as serum calcium in healthy and
newly diagnosed women with PIH, but the proportion of these women was low. Based on
the researcher observations, the reason of this was related to negligence of pregnant
women to concern with programs that deal with nutrition and health of pregnant women,
absence of the role of clinical nutritionist in the out-clinics and maternity hospitals, bad
dietary habits and low intake in the study population either newly diagnosed women with
PIH or healthy pregnant women.
2) Serum Albumin
The normal level of serum albumin ranges from 3.5 to 4 g/dl. The researcher investigated
the relationship between serum albumin and PIH. This study found that the mean of
serum albumin among the studied groups was within the normal range. The mean of
serum albumin among newly diagnosed women with PIH was 3.5718 g\dl (SD 0.47567)
and the mean of serum albumin among healthy pregnant women was 3.6928 g\dl (SD
0.34293). This finding means that the relationship between PIH and serum albumin was
not statistically significant, (P-value= 0.108).

Blood Pressure
1) Systolic Blood Pressure
The researcher investigated the relationship between systolic blood pressure and PIH.
The mean of systolic blood pressure was 152.60 mmHg (SD 12.090), but the mean of
systolic blood pressure was 110.60 mmHg (SD 12.883). The relationship was statistically
significant, (P-value <0.001).
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2) Diastolic Blood Pressure
This study investigated the relationship between diastolic blood pressure and PIH. The
relationship was statistically significant, (P-value <0.001). The mean of diastolic blood
pressure among newly diagnosed women with PIH 96.20 mmHg (SD 6.024), but the
mean of diastolic blood pressure among healthy pregnant women was 70.50 mmHg,
(SD 9.649).

Diets
1) Number of Meals Taken Daily
This study investigated the relationship between number of meals taken daily and PIH. It
found that pregnant women who have taken two meals daily were more prone to risky of
hypertension. This relation was not statistically significant, (P-value= 0.4).
2) Meals Usually Skip
This study investigated the relationship between meals usually skip and PIH. It found that
pregnant women who have skipped lunch or dinner were more risky for PIH. But this
relationship was not statistically significant, (P-value= 0.16).
3) Favorite Type of Bread
The researcher investigated the relationship between have favorite type of bread and PIH.
This study found that pregnant women who have favorite whole wheat or mixed between
bread were more risky for PIH. But this relationship was not statistically significant,
(P-value= 0.09).
4) Type of Drinking Water
This study investigated the relationship between type of drinking water and PIH between
the studied groups. It found that pregnant women, who have drunk mineralized, filtrated
or tap water were more risky for PIH. This relationship was statistically significant,
(P-value= 0.04).

Food Frequency
Carbohydrates Intake
1) Whole Grain Cereals, Whole Wheat Bread
The researcher investigated the relationship between whole grain cereals and whole wheat
bread intake and PIH. Based on the comparison of the studied groups, the researcher
found that pregnant women who have eaten whole grain cereals and whole wheat bread
74

more than one time weekly were less risky for PIH, while pregnant women who have
never eaten whole grain cereals and whole wheat bread were more risky for PIH. This
association was not statistically significant, (P-value= 0.94).
2) Pizza with cheese & tomatoes
The researcher investigated the relationship between pizza with cheese and tomatoes and
PIH. This study made comparison between the studied groups. It found that pregnant
women who have eaten pizza with cheese and tomatoes more than one time weekly were
more risky for PIH, while pregnant women who have eaten pizza with cheese and
tomatoes weekly or biweekly were less risky for PIH.

This association was not

statistically significant, (P-value= 0.68).
3) Sweets with Dark Chocolate, Milk or Caramel
The researcher investigated the relationship between sweets intake with dark chocolate,
milk or caramel and PIH. This study made a comparison between the studied groups. It’s
found that pregnant women who have eaten sweets with chocolate, milk or caramel
weekly or biweekly or have never eaten it were more risky for PIH, while pregnant
women who have eaten sweets with dark chocolate, milk or caramel were less risky for
PIH. This association was not statistically significant, (P-value= 0.407).
Proteins Intake
1) Black Beans
The researcher investigated the relationship between black beans intake and PIH. This
study found that pregnant women who have eaten black beans more than one time weekly
or weekly or biweekly were more risky for PIH, while pregnant women who have never
eaten black beans were less risky for PIH. This association was not statistically
significant, (P-value= 0.403).
2) Homos
The researcher investigated the relationship between homo’s intake and PIH. This study
found that pregnant women who have eaten homos more than one time weekly or have
never eaten homos were more risky for PIH, while pregnant women who have eaten
homos weekly or biweekly were less risky for PTH. This association was not statistically
significant, (P-value= 0.806).
3) Eggs
The researcher investigated the relationship between eating of eggs and PIH. This study
found that pregnant women who have eaten eggs more than one time weekly, weekly or
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biweekly were more risky for PIH, while pregnant women who have never eaten eggs
were less risky for PIH. This association was not statistically significant, (P-value=
0.415).
4) Meat and Meat Products
The researcher investigated the relationship between having meat and meat products and
PIH. This study found that pregnant women who have eaten meat and meat products
weekly or biweekly were more risky for PIH, while pregnant women who have eaten
meat and meat products more than one time weekly or have never eaten meat and meat
products were less risky for PIH. This association was not statistically significant,
(P-value= 0.709).
5) Fish, Sardine
The researcher investigated the relationship between fish and sardine intake and PIH. This
study found that pregnant women who have eaten fish and sardine more than one time
weekly or weekly or biweekly were less risky for PIH, while pregnant women who have
never eaten fish and sardine were more risky for PIH. This association was not
statistically significant, (P-value= 0.484).
Vegetables and Fruits Intake
Vegetables Intake
1) Dark Leafy Green Vegetables Like Spinach, Turnips and Cabbage
The researcher investigated the relationship between intake of dark leafy green vegetables
like Spanish, turnips and cabbage and PIH. This study has shown that pregnant women
who have eaten or have never eaten dark green leafy vegetables like Spanish, turnips and
cabbage more than one time weekly, weekly or biweekly were less risky for PIH. This
association was not statistically significant (P-value= 0.5 91).
2) Fresh Vegetables "Salad"
The researcher investigated the relationship between frequency intake of fresh vegetables
"salad" and PIH. This study shown that pregnant women who have eaten fresh vegetables
"salad" more than one time weekly were less risky for PIH, while pregnant women who
have eaten or have never eaten fresh vegetables "salad" weekly or biweekly were more
risky for PIH. This association was not statistically significant, (P-value= 0.749).
3) Vegetable Soup
The researcher investigated the relationship between frequency intake of vegetable soup
and PIH. This study found that pregnant women who have eaten vegetable soup more
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than one time weekly were less risky for PIH, while pregnant women who have never
eaten vegetable soup were less risky for PIH. This association was not statistically
significant, (P-value= 0.688).
Fruits Intake
1) Fresh Fruits
The researcher investigated the relationship between frequency intake of fresh fruits and
PIH. This study found that pregnant women who have eaten fresh fruits weekly or
biweekly were less risky for PIH, while pregnant women who never have fresh fruits were
more risky for PIH. This association was not statistically significant, (P-value= 0.682).
2) Dry Fruits
The researcher investigated the relationship between frequency intake of dry fruits and
PIH. This study found that pregnant women who have eaten dry fruits weekly or biweekly
were more risky for PIH, while pregnant women who have never eaten fresh fruits were
less risky for PIH. This association was not statistically significant, (P-value= 0.624).
Milk and Milk Products "Milk, Yogurt, Cheese" Intake
The researcher investigated the relationship between frequency intake of milk and milk
products and PIH. This study found that pregnant women who have taken milk and milk
products more than one time weekly were less risky for PIH, while pregnant women who
have taken milk and milk products weekly or biweekly were more risky for PIH. This
association was not statistically significant, (P-value= 0.784).
Fats Intake
1) Sesame Seeds
The researcher investigated the relationship between frequency intake of sesame seeds
and PIH. This study found that pregnant women who have eaten sesame seeds more than
one time weekly were less risky for PIH, while pregnant women who have had or have
never had sesame seeds weekly or biweekly were more risky for PIH. This association
was not statistically significant, (P-value= 0.37).
2) Tehina
The researcher investigated the relationship between frequency intake of tehina and PIH.
This study found that there was no association between frequency intake of tehina and
PIH (P-value= 1).
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Pickles Intake
The researcher investigated the relationship between frequency intake of pickles and PIH.
This study found that pregnant women who have pickles more than one time weekly were
less risky for PIH, while pregnant women who have never had or have eaten pickles
weekly or biweekly were more risky for PIH. This association was not statistically
significant, (P-value= 0.710).
Nuts (Almonds) Intake
The researcher investigated the relationship between frequency intake of nuts (almonds)
and PIH. This study found that pregnant women who have had or have never had nuts
more than one time weekly were more risky for PIH, while pregnant women who have
eaten nuts weekly or biweekly were less risky for PIH. This association was not
statistically significant, (P-value= 0.922).
Beverages Intake
1) Natural Juices
The researcher investigated the relationship between frequency intake of natural juice and
PIH. This study found that pregnant women who have drunk or have never drunk natural
juice more than one time weekly were more risky for PIH, while pregnant women who
have drunk natural juice weekly or biweekly were less risky for PIH. This association was
not statistically significant, (P-value= 0.626).
2) Carbonated Juices
The researcher investigated the relationship between frequency intake of carbonated juice
and PIH. This study found that pregnant women who have drunk natural juice more than
one time weekly were less risky for PIH, while pregnant women who have drunk or have
never drunk carbonated juice weekly or biweekly were more risky for PIH. This
association was not statistically significant, (P-value= 0.484).
3) Tea
The researcher investigated the relationship between frequency intake of tea and PIH.
This study found that pregnant women who have drunk tea more than one time weekly
were less risky for PIH, while pregnant women who have never drunk tea were more
risky for PIH. This association was not statistically significant, (P-value= 0.668).
4) Coffee, Nescafe
The researcher investigated the relationship between frequency intake of coffee and
nescafe and PIH. This study found that pregnant women who have drunk coffee and
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nescafe more than one time weekly were less risky for PIH, while pregnant women who
have never drunk coffee and nescafe were more risky for PIH. This association was not
statistically significant, (P-value= 0.658).
Canned Foods Intake
The researcher investigated the relationship between frequency intake of canned foods
and PIH. This study found that pregnant women who have had or have never had canned
foods more than one time weekly were more risky for PIH, while pregnant women who
have eaten canned foods weekly or biweekly were less risky for PIH. This association
was not statistically significant, (P-value= 0.410).
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Chapter 6
Conclusion and Recommendation
Conclusion
This study was conducted at El-Shifa hospital in the Gaza Strip to evaluate calcium and
magnesium among newly diagnosed women with pregnancy induced hypertension (PIH)
and healthy pregnant women based on case control study. It included 50 newly diagnosed
women with PIH and 50 healthy pregnant women. Analysis of the study of data revealed
a group of findings:


Serum calcium and magnesium deficiency was not significantly related to the
occurrence of PIH.



There was no association between poverty and PIH.



The relationship between maternal age as marital age and PIH was not statistically
significant.



Overweight and obesity is a strong predisposing factor for PIH.



Multiple pregnancies are common risk factors among women with PIH.



Physical activity during pregnancy is effective in lowering the risk of PIH.



There was inverse association between anemia and PIH.



Past history of antenatal hemorrhage and present history of vaginal bleeding
increased the risk of PIH.



The results shown that water delivery was significantly decreased the risk of PIH,
while mineralized, filtrated and tap water was significantly increased the risk of
PIH.



The study also found a significant relationship between clinical signs and
symptoms (headache, epigastric pain, edema and blurred vision) and PIH.



The results shown that the relationship between frequent foods intake and PIH was
not significant.



The results also shown that the relationship between diet (number of meals taken
daily, meals usually skip, favorite type of bread) and PIH was not reached to be
significant.
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Recommendation
Pregnancy induced hypertension (PIH) is considered a serious problem, associated with
medical, familial, obstetric and nutritional history.

It can be developed to serious

complication for mother and fetus, so the researcher summarized the following
recommendations:
Recommendation to policy makers


To standardize the diagnostic criteria of PIH, taking in consideration the blood
pressure measure from the first visit of pregnant.



Early booking and pregnant women regular visits should be encouraged which
allows early screening, detection and management of complicated pregnancies
with PIH.



A specialized unit within the MCH clinic should be established for nutrition
counseling and increase the community awareness about the high association
between obesity and the prevalence of PIH.



Meal plans for pregnant women affected with PIH should be prepared by a
qualified nutritionist, and should be individualized for each case taking into
consideration specific body characteristics for each pregnant woman.



Educational programs to improve the mother nutritional status should be
individualized according to the education level of pregnant women.



Home visits for pregnant women may be helpful to make nutritional assessment,
offer nutritional programs, advices, counseling and education especially for those
who did not attend to the primary health center.



Improve nutritional measuring assessment as weight, height, body mass index,
weight gain, biochemical tests for pregnant women in all healthcare centers in
order to improve pregnant women nutritional status.



Designing a small booklet containing tables of different types of food and
beverages and its amount for pregnant women.
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Recommendation to pregnant women


Encouraging women's attendance to health centers and considering factors that
increase their utilization of services such as satisfaction studies, incentive
programs and so on.



Pregnant women should increase their knowledge about pregnancy, how to
decrease the risk of PIH through attending different educating programs, deals
with pregnant nutrition and health.



Pregnant women should take care of their nutritional status through eating a
healthy balanced diet containing different macro and micronutrients.



Enhancing maternal lifestyle as physical activity during pregnancy (i.e. walking).

Recommendation to community


Encouraging family support for pregnant mothers.



Encourage female's education about risk factors of PIH.



Encourage female's education about healthy nutrition to modify dietary habits and
quality of foods consumes.



Presence of nutritionist in each school to provide nutritional advice, especially
for adolescence shoolarage.



The role of different media is very important. So, educational programs to
increase the awareness on the importance of nutritional status of women in
different lifespan.



Further studies are needed to study independently the relationship between
calcium and magnesium among pre-eclampatic and eclampatic women.



More focused studies are required to find the association between obstetrical
history, nutritional history, body mass index, smoking, age and residency and PIH.
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Annex 4
Consent Form
”“Explanatory letter to the Participant
نموذج موافقة للمشاركة في البحث
تقويم الكالسيوم و المغنيسيوم في النساء الحوامل المشخصات حديثا بضغط الحمل
في مستشفى الشفاء :دراسة حالة محددة
األخت المشاركة:
أنااا الحا ا أدياام ماارأبو أحااب خااا ر ،فااب حرنااامج مار اامير تغااة الملييااة افكغينيكيااة فااب كغيااة
الصايدلة حرامةاة األأراار حلاأأ  ،أدتاابشا لغمشااركة فاب الح ا المايكبر أتااذا  ،يا أ راايا
مم غحااات المخاارم ما حرنااامج مار اامير الملييااة افكغينيكيااة الماااح لكغيااة

الح ا رااب رااأم ما

الصيدلة حرامةة األأرر حلأأ  ،بيهدف رايا الح ا

إلاب تقوويم الكالسويوم و المغنيسويوم فوي النسواء

الحوامل المشخصات حديثا بضغط الحمل.
افراحة تغا حةاا األ ا غة الرصايرأ المبفا ة فاب ان امحيا الماالب

ب يم غم إررام الح

بالمااب ممفاام الاانم اللاايا ب بال يااامب لااش خااذو فماارأ ال مااو ،ب اابف ي ااملرو مااوم راايا
ان محيا ن ب خم ة تشر دقيرة.
بمةمحر مشاركمش فب ريا الح

بتية ،كما انه لديش ال او فاب رفاا افراحاة تا أن ما

األ غة المب بف م رح تغيش بتدة مشاركمش ن مؤثر تغ الخدمات الص ية المردماة لاش،
كمااا أ المةغبمااات المااب اابف مة يهااا اامحرب اارية ب ااب الكممااا بل ا ي غ ا تغيهااا أ اادا
حا مثنام فريو الح

.
بلكة رأيو الشكر تغب مةابنكة

الباحث  /أديب مرزوق أبو خاطر
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Annex 5

Interview Questionnaire “English”
Serial No.: ------------------------------------

Antenatal File No.:------------------------

Residency District -----------------------------------------------------------------------------1.

1. Subject:

Personal Data

1. Case

2. Control

2. Age: ----------- years

3. Marital Age: -------------------------------------------------------------------------------

4. Education Level:
1. Basic

2. Secondary

3. University

5. Occupation:
1. Employed

2. Un- employed

6. Average family income per month.
---------------------------------------------------------------------------------

7. Number of households ------------------------------------------------------------------

93

2. Family History
8. Do any of these conditions run in your first degree relatives and cousins?
Hypertension

1. Yes

2. No

Pregnancy induced hypertension

1. Yes

2. No

Diabetes mellitus

1. Yes

2. No

Renal disease

1. Yes

2. No

3. Obstetric and Gynecologic History

9. Age of menarche: ------------------------------------------------------------------------10. Duration of menstruation (Days): --------------------------------------------------11. Amount:

1. Scanty

2. Normal

3. Heavy

12. Last menstrual period ----------------------------------------------------------------13. Expected date of delivery ------------------------------------------------------------14. Gravida: ------------, Para---------------, Abortion----------------, Living-------15. Order of current pregnancy: --------------------------------------------------------16. Still birth: -------------------------------------------------------------------------------17. Low birth weight:

1. Yes

2.No

94

18. If the answer about question "17" is yes specify:
Preterm or Full term

Number

Weight

(Order of pregnancy)

19. Risk Assessment:
A- Risks Related to Medical and Obstetric History
Recurrent miscarriage (>=3)

1. Yes

2. No

Intra Uterine Fetal Deaths (>=2)

1. Yes

2. No

Previous caesarian section

1. Yes

2. No

Intra Uterine Growth Restriction

1. Yes

2.No

Multiparity (>=6)

1. Yes

2. No

Past Ante partum Hemorrhage

1. Yes

2. No

Past Postpartum Hemorrhage

1. Yes

2. No

Preterm Labor

1. Yes

2. No
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B- Risks Related to Current Pregnancy
Booked Visit

Last visit

Intra Uterine Growth Restriction

1. Yes

2. No

Vaginal bleeding

1. Yes

2. No

Anemia (Hb< 11 g/dl)

1. Yes

2. No

Oligo or poly hydramous

1. Yes

2. No

Preterm labor

1. Yes

2. No

Decrease of fetal movement >24 week

1. Yes

2. No

Multiple pregnancy

1. Yes

2. No

Premature rupture of membrane

1. Yes

2. No

RH incompatibility

1. Yes

2. No

Date of Visit
Gestational age
Number of visits

4. Anthropometric Measurements.
20. Patient height: ------------ centimeter
21. Patient weigh: ------------- kilograms
Weight at first visit --------- kilograms
Weight at last visit ---------

kilograms
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5. Biochemical Measurements
Test

Result

Urine analysis

a. Albumin

1. Positive

2. Negative

b. Infection

1. Positive

2. Negative

c. Blood

1. Positive

2. Negative

Serum calcium
Serum magnesium
Serum albumin

6. Clinical Examination

B.P
Edema
Headache
Epigastria pain
Blurred vision

97

7. Life Style Habits
Smoking
22. Smoking.
1. Yes

2. NO

3. Passive

Physical Activity

23. Have you been engaged in unusual physical activity during pregnancy?
1. Yes

2. NO

24. What is your impression about your weight?
1. Thin

2. Normal

3. Overweight

Diet

25. How many meals do you eat daily?

-------------------------------------------------------26. What meal do you usually skip?
1. Breakfast

2. Dinner

3. Lunch

4. None

98

4. Obese

27. Type of bread you prefer?
1. Whole wheat bread

2. White bread

3. Mixed between

28. Type of water you drink?
1. Mineralized water
2. Filtrated water
3. Tap water
4. Water delivery

99

Frequency of various food intakes

Type of food

Frequency

More than one time weekly

Whole grain cereals, Whole wheat
Bread
Pizza with cheese & tomatoes
Beans, black
Homos
Sesame seeds
Nuts, almonds
Dark leafy greens vegetables like
spinach, turnips and cabbage
Fresh vegetables" salad'
Vegetable soup
Fresh fruits
Dry fruits
Milk and milk products

“Milk,

yogurt, cheese.”
Eggs
Meat and meat products
Fish, sardines
Tehina
Sweets, Dark chocolate, milk,
caramel
Canned food
Pickles
Natural juices
Carbonated juices
Tea
Coffee, Nescafe

111

Weekly or biweekly

Never

Annex 6
”Interview Questionnaire “Arabic
"االستبانة"
رقم ملف الحامل------------------------------:

الرقم التسلسلي. ----------------------------- :

منطقة السكن------------------------------------------------------------------------------------------:

 .1البيانات الشخصية
 .1الشخص  :مصاب

 سليم

 .2العمر ------------------------------------------------:سنة.
 .3العمر عند الزواج ------------------------------------- :سنة.
 .4المستوى التعليمي:
.1أساسي
.5

 .2ثانوي

 .3جامعي

المهنة:
 .1موظف

 .2غير موظف

 .6متوسط الدخل الشهري لألسرة:
------------------------------------------------------------ .7عدد األفراد داخل المنزل:
---------------------------------------------------------------
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 .2تاريخ العائلة

 .8هل هناك أي من األمراض التالية في أقارب من الدرجة األولى؟ وإذا نعم فحددي.

.1نعم

 .2ال

ارتفاع ضغط الدم خالل الحمل "ضغط حمل"

.1نعم

 .2ال

إذا نعم ,حددي--------------------

السكر

.1نعم

 .2ال

إذا نعم ,حددي---------------------

أمراض الكلى

.1نعم

 .2ال

إذا نعم ,حددي---------------------

ارتفاع ضغط الدم

 .3تاريخ الوالدة

 .9العمر عند أول دورة شهرية-------------------------------------------------------------------:
 .11مدة الدورة باأليام---------------------------------------------------------------------------- :
 .2طبيعي

 .11كمية الدم المفقود خالل الدورة .1 :قليل

 .3كثير

 .12آخر دورة شهرية-----------------------------------------------------------------------------:
 .13التاريخ المتوقع للوالدة------------------------------------------------------------------------:
 .14عدد األحمال ,---------------:والدات ,--------------اجهاضات  ,-------------أحياء------------
 .15ترتيب الحمل الحالي--------------------------------- :
 .16عدد الوفيات عند الوالدة---------------------------------- :
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 .17مولود وزنه أقل من الطبيعي:

 .2ال

 .1نعم

 .18إذا كانت اإلجابة " نعم" على سؤال " "11حددي:

والدة مبكرة أم في الموعد المحدد للوالدة

ترتيب المولود

وزن المولود عند الميالد

 .19تقييم الخطر:

أ .أخطار لها عالقة بالتاريخ الطبي والوالدة
ثالثة اجهاضات متتابعة أو أكثر

 .1نعم

 .1ال

وفيات داخل الرحم ( اثنين أو أكثر)

 .1نعم

 .2ال

عمليات قيصرية سابقة

 .1نعم

 .2ال

حجم أجنة أصغر من عمر الحمل

 .1نعم

 .2ال

ست والدات أو أكثر

 .1نعم

 .2ال

سوابق نزف قبل الوالدة

 .1نعم

 .2ال

سوابق نزف بعد الوالدة

 .1نعم

 .2ال

والدات مبكرة

 .1نعم

 .2ال
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ب .أخطار لها عالقة بالحمل الحالي
األسابيع

الزيارة
تاريخ الزيارة

األولى

22

32

31

عمر الحمل
حجم أجنة أصغر من عمر الحمل
أعراض تسمم حمل
نزيف أثناء الحمل
فقر الدم ( خضاب أقل من  11ملغ /دل)
زيادة أو نقصان في السائل األمنيوسي
والدات مبكرة
نقصان حركة الجنين بعد  22أسبوع
حمل متعدد األجنة
تمزق األغشية الجنيننة المبكر
تنافر العامل الرايزيسي

.2قياسات الجسم البشري
 .21الطول بالسنتيمترات-------------------------------:
 .21الوزن بالكيلوجرام-------------------------------- :
الوزن في الزيارة األولى بالكيلوجرام------------------------------
الوزن في الزيارة األخيرة بالكيلوجرام------------------------------
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أخرى

.5القياسات البيوكيميائية
الفحص

تحليل البول

النتائج
أ .األلبومين

 .1ايجابي

 .2سلبي

ب .االلتهاب

 .1ايجابي

 .2سلبي

ج .الدم

 .1ايجابي

 .2سلبي

مصل الكالسيوم
مصل المغنيسيوم
مصل األلبومين

 .1الفحص السريري

ضغط الدم
االستسقاء
صداع
ألم برأس المعدة
رؤية ضبابية

 .7عادات نمط الحياة
التدخين
 .22التدخين
 .1نعم

 .3سلبي

 .2ال
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النشاط البدني
 .23هل تمارس نشاط بدني غير عادي خالل الحمل؟
 .2ال

 .1نعم

 .24ما هو انطباعك الشخصي عن وزنك؟
 .1نحيف

 .3وزن زائد

 .2طبيعي

 .4سمين

النمط الغذائي
 .25كم عدد الوجبات التي تتناولها يوميا؟
---------------------------------------------------------------------- .26ما هي الوجبات التي تتخطاها عادة؟
 .1اإلفطار

 .3العشاء

 .2الغذاء

 .27نوع الخبز الذي تفضله؟
 .1القمح

 .3مزيج من االثنين

 .2األبيض

 .28نوع الماء الذي تشربه؟
 .1مياه معدنية
 .2مياه مفلترة
 .3مياه الحنفية
 .4مياه مباعة (اآلبار الجوفية)
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 .4ال يوجد

تكرار تناول األغذية المختلفة
التكرار
نوع الطعام
الحبوب الكاملة وخبز القمح

أكثر من مرة أسبوعيا

بيتزا بالجنة والطماطم
الفاصوليا
الحمص
بذور السمسم
المكسرات ,اللوز
الخضار الورقية الخضراء مثل اللفت
والملفوف
الخضراوات الطازجة ( السلطة)
شوربة خضار
فواكه طازجة
فواكه مجففة مثل القطين والبلح
الحليب ومشتقاته ( الحليب ,الزبادي,
الجبن)
البيض
الحوم ومشتقاتها
السمك والسردين
الطحينة
الحلويات ,الشوكاالته السوداء بالحليب
و الكراميل
األطعمة المعلبة
المخلالت
العصائر الطبيعية
المشروبات الغازية
الشاي
القهوة ,نسكافيه
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أسبوعيا أو كل أسبوعين

ال أتناول أبدا

Annex 7
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