
 

 

 

Al Azhar University – Gaza 

Deanship of Postgraduate Studies 

College of Pharmacy 

 

 

 

Magnitude and Manifestations of Malnutrition among 

Cystic Fibrosis Patients in the Gaza Strip 

 

 

By 

Mohammed El-Kahwaji 

 

 

Supervisors: 

Dr. Mazen A. El-Sakka Dr. Mohammed K. Shbair 

Assist. Prof. Pharmacognosy Assist. Prof. Toxicology 

College of Pharmacy College of Pharmacy 

Al-Azhar University Al-Azhar University 

  

 

 

 

 

A Thesis Submitted in Partial  Fulfillment of the Requirements for the Degree of Master in 

Clinical Nutrition 

 

2015 



. 

ii 

 

Al Azhar University – Gaza 

Deanship of Postgraduate Studies 

College of Pharmacy 

 

Magnitude and Manifestations of Malnutrition among 

Cystic Fibrosis Patients in the Gaza Strip 

A proposal Submitted in Partial Fulfillment of the Requirements for the Degree of Master in 

Clinical Nutrition 

By 

Mohammed El-Kahwaji 

Bsc.Pharmacy 1997 

This thesis was defended successfully on  10/ 03/ 2015 

 

Approved by 

  

Signature Committee Members 

--------------------- Dr. Mazen A. El-Sakka 

--------------------- Dr. Mohammed K. Shbair 

--------------------- Dr. Reyad K. Qedra 

--------------------- Dr. Waleed A. Dawoud 

 

  



. 

iii 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 114االية  –سورة طه 

 

  



. 

iv 

 

Dedication 

 

To soul of my father 

To my mother for her endless love 

To my beloved wife for her support, 

 encouragement and patience, 

To my sons Belal and Ahmed, my daughters 

Nihad, Marah and Sara who are 

 the light of my life 

To my brothers, sisters, family, friends and 

 Work colleagues,  

 

I dedicate this modest effort 

MoHammed A, El-Kahwaji 



. 

v 

 

Declaration 

 

 

I hereby declare that this submission is my work and that, to the best of my 

knowledge and belief, it contains neither material previously published or written by 

another person nor material which to a substantial extent has been accepted for the 

award of any degree at a university or other institute except where due 

acknowledgement has been made in the text. 

edmamhMo :retuangiS 

Name: Mohammed A. El-Kahwaji 

 

Date: December 2014 

  



. 

vi 

 

Acknowledgment 

 

All praise and glory are due to ALLAH the all mighty for all the bounty and support 

granted to me, peace and blessings are up on the prophet Mohammed. 

I would like to record my gratitude to Dr. Mazen A. El-Sakka for his supervision, 

advice and guidance from the early stages of the research until the end. 

I acknowledge gratefully Dr. Mohammed K. Shbair for his advice and supervision 

Special thanks to Mr. Ashraf El-Shanti the manager of Cystic Fibrosis Friend Center 

in Gaza for his unlimited cooperation and support. 

I deeply thank Dr. Amjad EL-Shanti Assist. Professor of epidemiology for his advices 

and support. 

I thank Dr. Samar El Nakhal for her support and advice. 

I thank the team of clinical nurses and their manager in Al Naser hospital, especially 

Mr. Hamdy El Khodari for the kind help given during blood sample collection . 

I would like to thank Mr. Mohammed Abu Afash, the Director of the Palestinian 

Medical Relief Society laboratory in Gaza city, and laboratory personnel for the great 

help, high quality work and promptness.  

Finally, thanks all the patients and their families who cooperated by answering the long 

questionnaire, and gave blood samples; without their contributions, this work would 

have never been finished. 

 

Mohammed El-Kahwaji     

 

 

 

 

 

 



. 

vii 

 

Abstract: 

Introduction: Cystic fibrosis (CF) is the most common life-limiting autosomal recessive 

disease; It is a multiorgans disease affecting mainly the lungs, pancreas, sweat glands, and 

in males the Wolffian ducts; CF is characterized by a gradual decline in pulmonary 

function, intestinal malabsorption and  both are strong predictors of morbidity and mortality 

in patients with CF. Goal: To determine the magnitude and the manifestations of 

malnutrition among CF patients in Gaza-Strip in order to reduce the long-term 

complications of  malnutrition. Objectives: To study the magnitude (prevalence) of 

different malnutrition aspects (stunting, wasting, underweight, anemia, vitamin D, ferritin, 

deficiency, and zinc deficiency) among CF patients, to determine the relationship between 

the different aspects of malnutrition and the socio-demographic factors of CF patients, to 

determine the relationship between the different aspects of malnutrition from one side and 

the knowledge, attitude and practice (KAP) of CF patient's parents about proper nutrition 

for CF patients and to explore the manifestations associated with the different malnutrition 

aspects. Methodology: A cross-sectional study with a measurement of dietary, lifestyle and 

anthropometric exposures and KAP study includes 50 patients of CF less than 18 years were 

as they filled questionnaire and gave blood samples for four tests (vit.D, zinc, firritn, Hb). 

Anthropometric measurements were taken by trained staff  Results: Most of families of CF 

patients were poor families, consanguineous parents, most diagnosed by sweat test in mean 

16 months, only 60% of them are able to get antibiotic, digestive enzymes and vitamins, 

40.15% of CF parents have good knowledge about amount of creon must be used with each 

type of food, 79.13% have good knowledge about CF as disease. Anemia found in 38% of 

CF patients, ferritin deficiency in 8%, and zinc deficiency in 26% with statistically 

significant with inability to provide digestive enzymes. Vitamin D deficiency and 

insufficiency was 52% with significant relation with gender, about 70% of female patients 

have degree of deficiency while only 40% of male patients have that. Anthropometric 

measurement show that about 82% of CF  patients suffer from stunting height for age 

(Ht/Age) , mild or moderate or Severee with proportions 32%, 38%,12% respectively, about 

28% of patients were underweight moderate to Severee 20%, 8% respectively with 

statistically significant with low monthly income, respiratory manifestation and delay in 

development. Conclusion: factors affect malnutrition among CF were monthly income, 

knowledge of parents, female gender and health services, deficiency in digestive enzymes 

or low knowledge about dose will cause aspects of malnutrition like underweight or zinc 

deficiency, Anemia found in CF patients was not iron deficiency anemia but it is anemia of 

chronic disease and does not needs iron supplement, most of parents have good knowledge 

about nature and manifestations disease. Recommendations: Establish CF center at 

Ministry of Health (MoH) with full equipments, supply with all new medications needed for 
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CF patients, increase awareness of doctors and patients about disease and dose of digestive 

enzymes also encourage patients to eat high calorie food with suitable dose of digestive 

enzymes. 

 

Key words: Cystic fibrosis; Malnutrition; Hemoglobin; zinc; vitamin D; ferritin; stunting; 

wasting; underweight. 
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 الملخص العربي

 مقدار وأثار سوء التغذية لدى مرضى التليف الكيسي في قطاع غزةملخص عربي لدراسة 

والتيي شميمع ةيدة ، يعتبر مرض التليف الكيسي من األمراض الوراثية المتنحية المهددة لحياة اإلنسان  المقدمة:

ويتميي  الميرض دتيد ور شيدري ي  ،الدافقة ةند الذكورأةضاء مثع الرئتين والبنكرياس والغدد العرقية والقنوات 

وسوء االمتصاص اللذان  ما مؤشرات لنسبة الميرض ونسيبة الوفييات ةنيد مر ي   ،في وظيفة ال هاز التنفسي

 و شحديد مقدار وأثار سوء التغذيية ليدم مر ي  التلييف الكيسيي فيي قةيا   ي ة  هدف الدراسة:التليف الكيسي 

 الفيريتينو فيتيامين دوء التغذية مثع القصر ونقص اليوزن والنحافية واألنيمييا ونقيص دراسة مقدار س األغراض:

وشحديد العالقيات ديين  يذأل األوميه مين سيوء التغذيية والعواميع االمتماةيية  ،وال نك لدم مر   التليف الكيسي

وةالقتها أيضا دالمعرفة والتومه والتةبيق آلداء مر   التليف الكيسي حيو  التغذيية المناسيبة ، والديمو رافية 

دراسية مستعر ية  المنهجيةة: ولتحديد واآلثار المترشبة ةل  األومه المختلفة لسوء التغذيية ، ألطفالهم المر   

دم معرفة وشومه وشةبييق أوليياء مع قياسات مت امنة لغذاء ونمط الحياة والمقاييس ال سمية للمر   ودراسة م

سينة أميادوا ةلي  االسيتبيان وأةةيوا ةينيات  18مريض دالتليف أةمار م أقع مين  50أمور م وشملت الدراسة 

 ال سيمية القياسيات  لهيم ةميعو، الهيمومليودين   الفريتين، ال نك، فيتامين دمن دمهم لعمع أردع فحوصات  ي )

وشوميد قرادية  ،معظيم ةيائالت مر ي  التلييف الكيسيي ةيائالت فقييرة النتائج:التي أخذت دواسةة فريق مدرب 

 16والعمير المتوسيط للتميخيص ، العير  فحص   و ص المرضيمخوسيلة شوفي معظم الحاالت ، دين األدوين 

و ،  فقط مين المر ي  يسيتةيعون شيوفير المضيادات الحيويية واإلن يميات الها يمة والفيتامينيات  %60شهر ، 

أمييا المعرفيية ةيين طبيعيية  ،اء المر يي  لييديهم معرفيية ميييدة د رةييات اإلن يمييات الها ييمةميين أديي فقييط40.16%

 Ferritinمين المر ي  ونقيص  %38األنيميا موميودة فيي ،  %79.13ومضاةفات المرض فيعرفها أكثر من 

وكيان  نيياع  ةالقيية يحصيائية دييين نقييص   ميين المر يي %26فقييط ونقيص ال نييك مومييود فيي  %8موميود فييي 

مين  %52مومود في حيوالي  فيتامين دنقص أو ةدم كفاية  . ال نك وةدم القدرة ةل  شوفير اإلن يمات الها مة

المر   مع ةالقة يحصائية مع ال نس حيث أن النقص في المر   اإلناث أكبر من المر ي  اليذكور وشميير 

القياسييات . ميين الييذكور لييديهم  لييك  %40لييديهم  ييذا اليينقص دينمييا  ميين المر يي  اإلنيياث%70النتييائإ يليي  ين 

 %32من مر   التليف الكيسيي يعيانون مين القصير ددرمية متفاوشية مينهم دسييةة %82ال سمية شمير يل  أن 

أو الميديد مين المر ي  يعيانون مين نقيض اليوزن المتوسيط  %28الي ووحي .   %12وشيديدة  %38ومتوسةة 

للمديد مع ومود ةالقة يحصائية دين ةالقة الوزن دالعمر ودين كع من قلية اليدخع  %8و للمتوسط  %20دنسبة 

العواميع التيي شيؤثر فيي سيوء التغذيية  االسةتنتا  : ومماكع ال هاز التنفسي والتأخر في النمو والتةور للمر  

لصييحية ليدم مر ي  التلييف  يي قليية اليدخع الميهرع وقلية معرفية اآلديياء وال ينس األنثيوع و يعف الخيدمات ا

المقدمة ونقص األن يمات الها مة أو قلة المعرفة د رةتها من أ م األسباب وراء أومه كثيرة من سوء التغذيية 

األنيميا الموميودة ليدم مر ي  التلييف و يي ليسيت أنيمييا   لدم  ؤالء المر   . منها نقص ال نك وقلة الوزن

وينما  ي أنيميا األميراض الم منية وال شحتيا  نقص الحديد الن مخ ون الحديد شبه طبيعي ةند معظم المر   

شيادع  : ينمياء مركي  التوصةيا  .يل  ةالمات مدةمة دالحديد معظيم المر ي  ليديهم معرفية مييدة ةين الميرض 

ش وييد المر يي  دكيع مييا  ميين أمهي ة ومختبييرات ،  ليوزارة الصيحة خيياص ديالتليف الكيسييي م هي  دمييكع كاميع

زييادة وةيي  حيويية وين يميات  ا يمة وفيتامينيات  دميكع متواصيع .مين مضيادات  يحتامونه مين أدويية حديثية

ةيين المييرض وةيين مرةييات اإلن يمييات وأولييياء أمييور م المر يي  شعليييم وةيين المييرض ومضيياةفاشه  األطبيياء 

ع المر   ةل  شناو   ذاء  ني دالسعرات الحرارية مع الكمية المناسبة مين يوشم والتغذية المناسبة الها مة 

 . مة اإلن يمات الها

 

 ، القصر، النحافة، قلة الوزن فيتامين د : التليف الكيسي، سوء التغذية، الهيموملودين، زنك، الكلما  المفتاحية
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CHAPTER I 

Introduction 

1.1 Overview 
 

Cystic fibrosis (CF) is the most common life-limiting autosomal recessive disease of the 

Caucasian population, with an incidence of approximately 1 in every 3000 live births 

worldwide (Row et al., 2005). 

Cystic fibrosis “mucoviscidosis” an inherited disease of exocrine glands, primarily 

affecting the respiratory and gastro-intestinal system and usually characterized by 

chronic obstructive pulmonary disorder, exocrine pancreatic insufficiency and 

abnormally high sweat electrolytes, causing progressive disability and often early death 

(El-Shanti, 2012). When CF was first described in the 1930s, few children suffering 

from the disease survived beyond 5 yrs. of age. In recent years, this has been extended 

to almost 30 years of age, and the estimated life expectancy of patients who are born at 

present is 40 yrs; This increase of life expectancy is mainly attributable to improved 

pulmonary management, also to a better understanding of the nutritional problems, 

better physical training programs, center care and a multi- disciplinary approach (Van 

aalderen et al., 1995). 

In the past decades, the median predicted survival of patients with CF has increased 

from 10-12 to over 37 years. (Annual report Maryland, 2008). 

Cystic fibrosis (CF) is characterized by progressive suppurative lung disease, pancreatic 

insufficiency and nutritional impairment. As median survival improves in individuals 

with CF, many are developing long term complication such as CF related diabetes 

(CFRD) and bone disease (Aris, 2004). 

Cystic fibrosis is caused by a mutation in a gene called cystic fibrosis transmembrane 

conductance regulator (CFTR)  found in q long arm of chromosome 7. This gene helps 

create sweat ,digestive juices and mucus. CF develops when CFTR gene does not work 

normally. A defective gene and its protein which results in a defective flow of chloride 

ions (cl) and sodium ions (Na) and high concentrations of these ions in sweat products, 

cause the body to produce unusually thick and sticky mucus that close the lung and 

leads to life threatening lung infections, obstructs the pancreas, and stops natural 

enzymes from helping the body break down and absorb food (El-Shanti, 2012).    

One of the major factors contributing to this increased survival has been the 

understanding of the role of optimal nutrition on the overall health status of individuals 
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with CF. Studies showed that in children with CF, better nutritional status was 

associated with improved linear growth, better pulmonary functions, and exercise 

tolerance, and interventions to establish weight gain led to improvements in pulmonary 

functions. Since there is a strong association between body mass index (BMI) and 

overall health metrics, especially lung health, the Cystic Fibrosis Foundation 

recommends that children with CF maintain a BMI at 50th percentile, even though 

malnutrition is still prevalent in children with CF (Marielle et al., 2012). 

Malnutrition refers to states of under nutrition conditions caused by a deficiency of 

nutrient intake or impaired nutrient absorption, but some definitions also include states 

of over-nutrition (Mansour, 2012). In view of the health implications of the current 

obesity epidemic, a definition that describes an imbalance between energy intake and 

utilization may be more appropriate (Marshall, 2008), while others have suggested that 

definitions of malnutrition acknowledge the role of inflammatory activity as well 

(Jensen, 2009). 

Malnutrition is a state of nutrition in which a deficiency or excess of energy, protein, 

and other nutrients cause measurable adverse effects on tissue and body functions 

(shape, size and composition) and clinical outcome. In the developing countries, 

nutritional status of children was a major health problem (Hien et al., 2008). 

The patient should see an experienced doctor at every visit and the specialist CF 

dietician at most clinic visits and always if weight progress is unsatisfactory, Weight 

and height should be accurately measured at each clinic attendance by trained clinic.  

1.2 Hypothesis  
 

 There is statistically significant effect of cystic fibrosis on the nutritional status 

of CF patients in Gaza Strip.  

 There is statistically significant association between different aspects of 

malnutrition (Stunting, wasting, underweight, anemia, vitamin D deficiency, and 

Zinc deficiency) and socio-demographic factors among CF patients. 

 There is statistically significant association between different aspects of 

malnutrition and patients’ parents knowledge, attitude and practice about proper 

nutrition for CF patients. 

 There is statistically significant different in the manifestations of different 

aspects of malnutrition. 
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1.3 Goal and Objective  
 

1.3.1 Goal of the Study 

 

To determine the magnitude and the manifestations of malnutrition among CF patients 

in the Gaza-Strip in order to reduce the long term complications of malnutrition. 
 

1.3.2 Objectives: 

 

1. To study the magnitude (prevalence) of malnutrition aspects (stunting, wasting, 

underweight, anemia, vitamin D deficiency, and zinc deficiency) among CF 

patients. 

2. To determine the relationship between the different aspects of malnutrition and 

the socio-demographic factors of CF patients.   

3. To determine the relationship between the different aspects of malnutrition from 

one side and the knowledge, attitude and practice of CF patients’ parents about 

proper nutrition for CF patients. 

4. To explore the manifestations associated with the different malnutrition aspects. 

1.4 Thesis Statement 
 

Many studies reported high incidence and prevalence of malnutrition manifestations 

among CF patients. Also El-Shanti study in Gaza, 2012 revealed that the short stature, 

underweight, wasting and anemia were very common among CF cases in the Gaza 

Strip. Most of cases were found to be in different malnutrition stages for their weight 

and height to age and weight to height. More over the rates of malnutrition indicators 

were considered very high in comparison with CF cases in other Arab and Western 

countries.  

1.5 Significance of the Study 
 

The proposed research will investigate the magnitude and the manifestations of 

malnutrition among CF patients in the Gaza Strip and will focus on these problems and 

solutions.  
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1.6 Context of Study 
 

This section will present basic information on the Palestinian population, geography, 

socio-economic situation, and health sector of the Gaza Strip. 

1.6.1 Geography and Climate 

 

Gaza Strip is located in the Middle East (at 31°25′N 34°20′E), on the eastern coast of 

the Mediterranean Sea, to the north of Egypt and the west southern edge of Palestine. It 

is approximately 41 kilometers long, and between 6 and 12 kilometers wide, with a total 

area of 365 square kilometers (Annex 3). Constitutes 6.1% of total area of Palestinian 

territory. Gaza Strip comprises the following main five governorates: North Gaza, 

Gaza, Middle-Gaza, Khanyounis, and Rafah (PCBS,2014).  

Gaza Strip has a temperate climate, with mild winters and dry, hot summers subject to 

drought. Average rainfall is about 300 mm. The terrain is flat or rolling, with dunes near 

the coast. The highest point is Abu Awdah (Joz Abu Auda), at 105 meters above sea 

level. There are no permanent water bodies in the Gaza Strip, though large scale sewage 

ponds and sewage flowing through Wadi Gaza has become de facto hydraulic features 

(UNEP, 2009). 

1.6.2 Population 

 

In 1948, Gaza Strip had a population of less than 100,000 people. By 2007, 

approximately 1.4 million Palestinians lived in the Gaza Strip, of whom almost one 

million were UN-registered refugees (UNEP, 2009). The current population in middle 

of 2014 is estimated to be 1.760.037 million of which 894.130 males and 865.907 

females distributed across five Governorates. Gaza City, which is the biggest 

governorate, has about 606,749 inhabitants. Then North Gaza governorates 348.808 

inhabitants,  Khanyounis 331,017 inhabitant , Middle Gaza 255.705  inhabitant and 

Rafah 217,758 inhabitant  in the south of the Gaza Strip. The majority of people live in 

refugee camps (PCBS, 2014). 

The population of the Gaza Strip is a young population; the percentage of individuals 

aged less than 14 years  constituted 43.4% of the total population and the elderly 

population aged (65 years and over) constituted 2.4% at middle of 2013 (PCBS, 2014). 
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1.6.3 Economy 

Israeli security controls imposed since the end of the second intifada have degraded 

economic conditions in the Gaza Strip. Israeli imposed border closures, which became 

more restrictive after HAMAS seized control of the territory in June 2007, have resulted 

in high unemployment, elevated poverty rates, and sharp contraction of the private 

sector that had relied primarily on export markets. The population of the Gaza Strip is 

mainly reliant on government spending and humanitarian assistance (Abu-Jami, 2013). 

1.6.3.1 Poverty 

 

The relative poverty line and the deep poverty line according to consumption patterns 

(for reference household consisted of 2 adults and 3 children) in Palestine in 2011 were 

2,293 NIS, and 1,832 NIS respectively. The poverty rate among individuals in the Gaza 

Strip is 38.8% compared with 25.8% among individuals in Palestine for the same year 

while 21.1% of the individuals were suffering from deep poverty in 2010 according to 

consumption patterns (PCBS, 2014). 

1.6.3.2 Labor 

 

The labor force participation rate of persons aged 15 years and above in the Gaza Strip 

governorates was 41.2%: 16.0 % for females and 65.8% for males in 2013. The 

unemployment rate in Gaza Strip governorates was 32.6%: 53.1% for females and 

27.8% for males (PCBS, 2014). 

1.6.4 Education 

 

There were 690 schools in total with 474,698 students: 416,311 students in basic stage 

and 58,387 in secondary stage in 2013/2014. The 2013 data revealed that the percentage 

of individuals (15 years and over) who completed university education (A bachelor 

degree and above) was 14.2%, while the percentage of individuals who did not 

complete any stage of education reached 4.6%. Illiteracy rate among individuals aged 

15 years and over in the Gaza Strip was 3.2% in 2013; illiteracy gap is significantly 

noticed among males and females at 1.5% and 4.8 % respectively (PCBS, 2014). 
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1.6.5 Health Services 

 

There were 30 hospitals in 2013 in the Gaza Strip governorates, including 13 

government hospitals and 17 non-governmental hospitals. The total number of beds was 

2,356, making an average of 1.4 beds per 1000 inhabitants (MoH, 2013). 

The five main health providers of health services in the Gaza strip are Ministry of 

Health (MoH), United Nations Relief and Work Agency (UNRWA), Non-governmental 

Organizations (NGOs), Palestinian Military Medical Services (PMMS) and Private for 

profit sector. MoH bears the heaviest burden, as it has the responsibility (MoH, 2013). 

MoH provides primary, secondary and tertiary health services and purchase the 

unavailable tertiary health services from domestic and abroad providers. UNRWA 

provides primary care services, only for refugee and purchase secondary care services 

for the hardship cases. NGO’s provide primary, secondary and some tertiary services. 

Private for-profit sector provides the three level of care through a variety of specialized 

hospitals and investigation centers (WHO, 2006a). 

Besides the hospitals there are 147 Primary Health Care centers (PHC) run by four main 

providers: Government sector operates 54 PHC centers, UNRWA operates 20 PHC 

centers scattered in eight refugee camps. The NGO’s sector operates 66 PHC centers 

and general clinics where Palestinian Medical Military Services PMMS operate 7 PHC 

centers and clinics (MoH, 2013). 

1.6.6 Nutritional Status  

 

1.6.6.1 Nutritional Indicators  

 

Currently 10.4% children under the age of five suffer from chronic malnutrition, it 

should be noted that the percentage was 7.5% in 2000. In 2010, 3.5% of children aged 

under five years in the Gaza Strip were underweight, the rates of underweight children 

were 4.6% in Middle Governorate , 4.4% in North Gaza and 4.4% in Rafah 

governorate, There was an increase in stunting in 2011 (11.7%) compared to 2000 

(8.3%) (PCBS, 2013). Fortunately, Severe acute malnutrition is not common in the 

Gaza Strip Non-Governmental Organizations (NGO’s) provide nutrition rehabilitation 

for mildly and moderately underweight children as well as more serious cases although 

the effectiveness of these programs is not clear (MoH, 2005). 
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1.6.6.2 Micronutrient Deficiencies 

 

With slight variations among studies, there is a consistency in the literature that anemia 

represents a chronic major public health problem in the Gaza Strip. In 2010, 25.6% of 

children aged 6-59 months had anemia, Middle Governorate governorate reported the 

highest rate of anemia of 41.4%, followed by Gaza (31.3%) and Khanyounis (21.8%) 

governorates (PCBS, 2013). Other serious micronutrient deficiencies such as Vitamin A 

represent a public health problem as well with more than 75% of children are either 

suffering from Vitamin A deficiency or at the border level (MARAM, 2004) ,and the 

prevalence of vitamin D deficiency  among children aged from 1-3 years was 37% and 

insufficiency is 21.4% (Abu-Jami, 2013). 

Micronutrient deficiencies are prevented through iron and vitamins A and D 

supplements. MoH and UNRWA clinics are following different protocols on 

supplementation and the effectiveness and coverage of these programmes requires 

much closer examination in view of the high levels of anemia (MoH, 2005). 

 

 1.7 Operational Definitions 

 

1.7.1 Anthropometric Measures 

 

Anthropometry is the study of the measurement of the human body in terms of the 

dimensions of bone, muscle, and adipose tissue. Anthropometry includes body 

measurements as: weight, standing height, recumbent length, circumferences (head, 

waist, etc.). Severeal indices and ratios can be derived from anthropometric 

measurements such as Body Mass Index (BMI) (CDC, 2007). 

1.7.2 Body Mass Index (BMI)  

 

It is a measure of weight in kilograms (kg) relative to height in meters (m) squared? 

BMI is considered a reasonably reliable indicator of total body fat. [United States 

Department of Agriculture (USDA) and U.S. Department of Health and Human 

Services (U.S. HHS), 2010]. 
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1.7.3 Serum 25(OH) Vitamin D 

 

It is the form of vitamin D obtained after the first hydroxylation in the liver. This is the 

major circulating form of vitamin D that is used by clinicians to determine vitamin D 

status (NIH, 2011). 

1.7.4 Waist Circumference (WC)  

 

 It is a parameter which provides an estimate of body girth at the abdominal level. Waist 

circumference is used as a marker of abdominal fat mass, because WC correlates with 

abdominal fat mass (subcutaneous and intraabdominal). Waist circumference is 

associated with cardiometabolic disease risk (DM, HTN, dyslipidemia, and CHD) 

(Klein et al., 2007). 

 

1.7.5 Anemia 

 

It is a condition in which the number of red blood cells or their oxygen-carrying 

capacity is insufficient to meet physiologic needs, which vary by age, sex, altitude, 

smoking, and pregnancy status. Iron deficiency is thought to be the most common cause 

of anemia globally, although other conditions, such as folate, vitamin B12 and vitamin 

A deficiencies, chronic inflammation, parasitic infestations, and inherited disorders can 

all cause anemia. (WHO, 2013) and also is defined as hemoglobin concentration of less 

than 11 g/dI (Murray and McKinney, 2006). 
 

1.7.6 Malnutrition 

 

The World Health Organization (WHO) defines malnutrition as the cellular imbalance 

between supply of nutrients and energy and the body's demand for them to ensure 

growth, maintenance, and specific functions. Essentially, malnutrition occurs when the 

body does not receive enough energy or essential nutrients such as protein, vitamins, 

minerals or other nutrients needed to maintain healthy tissues and organ function. The 

condition is not confined only to the obviously undernourished, overweight and obese 

people can suffer, too. However, in the context of this article, the term refers 

specifically to those who are malnourished due to under nutrition (WHO, 2006b). 
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1.8 Cystic Fibrosis Friends Center 
 

The Cystic Fibrosis Friends Center has been established since 2008 to provide 

comprehensive health and medical services for all cystic fibrosis (CF) patients in all 

governorates in Gaza strip. An idea of establishing of the center was originated, because 

of the nature and the Severeity of the disease from one side and the nature of 

institutional and home-based care which should be provided for the CF from other side. 

Families of cystic fibrosis children are facing difficulties in meeting 

family requirements. It was necessary to think in helping those patients to find the 

light in front of them and live a decent life, such as other healthy peers and engage in 

their normal lives and grow up and integrate into their playing and studying, work and 

achieve their dreams and the dreams of their families, So that the idea of 

establishing the Cystic Fibrosis Friends Center was emerged with a slogan. 

Cystic Fibrosis Friend Center is considered a primary health care belongs to Palestine 

Medical Center which is licensed from Palestinian MoH. The activities of the center are 

part of the activities of non-profit joint company. The center is located in Gaza Strip- 

Gaza city- El-Naser – Mohammed Alaswed Street. The company operates under license 

Number: 562506147, which is got from the MoH License Number 179/11. 

The goals of CFFC is to Improve the health status for CF patients in Gaza strip and  To 

secure an appropriate treatment for CF patients either in medications forms or any novel 

treatment in the future such as gene therapy also to provide the CFFC with all the 

necessary laboratory equipments and instruments, physiotherapy instruments, essential 

medications, and furniture. 

Achievements during the tenure of nearly five years are as follows: 

1. The establishment of specialized medical clinics for medical consultations, 

provision of medical advice and follow-up patients with cystic fibrosis on a 

regular basis.  

2. Equipped medical laboratory.  

3. Cooperation with Local private and academic laboratories to conduct genetic 

examination for cystic fibrosis patients.  

4. Processing the pharmacy to store the necessary medications for cystic fibrosis 

patients, particularly digestive enzymes, vitamins and antibiotics. 

5. Provision of nebulizers for each CF patient in Gaza Strip.  

6. Home visits for the patients, and conducting social and economic studies  



. 

10 

 

7. Health Education  

8. Establish Website of the following address: www.cfpalestine.org. 

9. Making partnership with: 

a) International Nutrient Institution and the Ministry of Social affairs. 

b) Care International Institution "Health". 

c) Italian Consulate (Italian cooperation-Emergency-Health). 

http://www.cfpalestine.org/
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CHAPTER II 

Literatures Review 

2.1 Cystic Fibrosis 

2.1.1 History of Cystic Fibrosis 
 

Cystic Fibrosis was discovered in 1930 by Swiss pediatrician Dr. Fanconi, who called 

the illness "celiac syndrome”. In 1938, Dorothy Anderson, a pathologist at ped. hospital 

in Columbia medical center in New York, was the first doctor to give the disease its 

earlist definitive description, She also theorized that condition is caused by vitamin A 

deficiency. In 1940 Sydney Farber a pathologist at Children hospital, Boston, 

recognized that CF was generalized disorder affecting organs other than the pancreas 

and introduced the term “Mucoviscidosis ".  " In 1952 Paul di Sant Agnese observed that 

patiens with CF had considerably higher sweat chloride, sodium and a lesser extent 

potassium levels than normal persons. In 1957, Lorry Matthews, a pediatrician in 

Cleveland planned and initiated a comprehensive and prophylactic treatment program 

for CF include accurate early diagnosis by sweat test (CFF, 2006). 

In 1955 the National Cystic Fibrosis Research Foundation had been established in USA 

and the Canadian Cystic Fibrosis Foundation in 1959 and UK Cystic Fibrosis Research 

Trust in 1964, in 1965 the International Cystic Fibrosis Mucoviscidosis Association        

( ICFMA), the predecessor of CF worldwide was formed at meeting in Paris. A number 

of important studies in the late 1970s and early 1980s reported that the daily energy 

intake of patients with CF, most of whom were on a restricted fat intake, was frequently 

less than that recommended for healthy children of their age.  In 1989 Lapchee 

Tusi,Francis Collins and Jack Riordan identify CF gene and termed cystic fibrosis 

transmembrane conductance regulator (CFTR) after that more than 1000 different CF 

gene mutations have been noted ans the most common mutation called delta F 508          

( EL- Shanti 2012 ). 
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2.1.2 Definition of CF 
 

Cystic fibrosis (CF) is the most common life-limiting autosomal recessive disease of the 

Caucasian population, with an incidence of approximately 1 in every 3000 live births 

worldwide. It is a multiorgan disease affecting mainly the lungs, pancreas, sweat 

glands, and the Wolffian ducts in males (Debray et al 2011). 

CF is characterized by a gradual decline in pulmonary function, intestinal 

malabsorption and often an impaired nutritional status. Lung disease and nutritional 

status are tightly intertwined and both are strong predictors of morbidity and mortality 

in patients with CF (Woestenenk et al., 2013) 

 

(Genetic Counseling Aids, 2007) 
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2.1.3 Clinical Features of Cystic Fibrosis  
 

The clinical features and clinical course of cystic fibrosis (CF) are variable, even within 

families who carry the same mutations. 

Clinical features and their prevalence in CF patients include: 

 Chronic suppurative lung disease, 95% 

 Pancreatic exocrine insufficiency, leading to malabsorption, 85% 

 Sweat gland salt loss, 100% 

 Male infertility (absent or altered vas deferens), 99% 

 Meconium ileus, 20% 

 Distal intestinal obstruction syndrome, 20% 

 CF-related diabetes, 20% 

 CF liver disease, 20% 

 Nasal polyps, 10%   (The Australian Handbook for General Practitioners, 2007)  

The majority of morbidity and mortality in cystic fibrosis are due to disease of the 

respiratory system, which is characterized by progressive bronchiectasis and airflow 

obstruction. One of the main contributing factors to the progressive lung damage is 

chronic bacterial infection (David et al., 2007). 

2.1.4 Complications of Cystic Fibrosis 
 

There are a lot of complications attend with cystic fibrosis mainly affect respiratory and 

gastrointestinal systems by the following: 

2.1.4.1 Respiratory 

 

The respiratory complications include: bronchiectasis, bronchitis, bronchiolitis, 

pneumonia, atelectasis, hemoptysis, pneumothorax, nasal polyps, sinusitis, reactive 

airway disease, cor pumonale, respiratory failure, allergic bronchopulmonary 

aspergillosis and mucoid impaction of the bronchi (Nelson, 2012). 
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2.1.4.2 Gastrointestinal 

 

The gastrointestinal complications include: meconium ileus, meconium peritonitis 

(neonate), meconium plug (neonate), distal intestinal obstruction syndrome (non-

neonatal obstruction), rectal prolapsed, intussusceptions, volvulus, fibrosing colonpathy 

(stricture), appendicitis, intestinal atresia, pancreatitis, biliary cirrhosis (portal 

hypertention, esophageal varices, hyersplenism) , neonatal obstructive jaundice , hepatic 

steatosis, gastroesophagal reflux, cholelithiasis, inguinal hernia, growth delay, vitamin 

deficiency states (vitamin A,K,E,D ) , insulin deficiency, symptomatic hyperglycemia 

and malignancy (rare) (Nelson, 2012). 

2.1.4.3 Others 

 

Infertility, delayed puberty, edema, hypoproteinemia, dehydration, hypertrophic 

osteoarthrophy, arthritis, clubbing, amyloidosis, diabetes mellitis, aquagenic 

palmoplanter keratoderma (skin wrinkling) (Nelson, 2012). 

 

Diagnosis of Cystic Fibrosis 2.1.5  
 

2.1.5.1 Sweat Test 

 

The sweat test, which involves using pilocarpine iontophoresis to collect sweat and 

performing chemical analysis of its chloride content, is the standard approach to 

diagnosis of CF. The procedure requires care and accuracy. An electric current is used 

to carry pilocarpine into the skin of the forearm and locally stimulate the sweat glands. 

If an adequate amount of sweat is collected, the specimens are analyzed for chloride 

concentration. Testing may be difficult in the 1st 2 wks. of life because of low sweat 

rates but is recommended any time after the 1st 48 hr. of life. Positive results should be 

confirmed; for a negative result, the test should be repeated if suspicion of the diagnosis 

remains. More than 60 mEq/L of chloride in sweat is diagnostic of CF when one or 

more other criteria are present. Threshold levels of 30-40 mEq/L for infants have been 

suggested. Borderline (or intermediate) values of 40 to 60 mEq/L have been reported in 

patients of all ages who have CF with a typical involvement and require further testing. 

Chloride concentrations in sweat are somewhat lower in individuals who retain exocrine 

pancreatic function but usually remain within the diagnostic range. Conditions 

associated with false-negative and false-positive results are noted (Nelson 2012). 
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2.1.5.2 DNA Test  

 

Severeal commercial laboratories test for 30-96 of the most common CFTR mutations. 

This testing identifies ≥90% of individuals who carry 2 CF mutations. Some children 

with typical CF manifestations are found to have one or no detectable mutations by this 

methodology. Some laboratories perform comprehensive mutation analysis screening 

for all of the >1,500 identified mutations (Nelson 2012). 

2.1.6 Nutrition and Growth of Individuals with CF 

 

2.1.6.1 Growth during Infancy 

 

The mean birth weight of CF populations has been reported as subnormal (males: 3.18 

kg, females:3.04 kg; unaffected males: 3.37 kg, females: 3.25 kg) The early growth 

pattern of infants with CF is dependent on both the age at diagnosis and the quality of 

the subsequent treatment they receive. The majority has pancreatic insufficiency and 

experience early gastrointestinal symptoms, which if not adequately treated can lead to 

subnormal weight gain. Even some infants diagnosed by neonatal screening have 

subnormal growth throughout the first year if the start of treatment is delayed by more 

than a few weeks after birth (Farrell et al., 2001). 

2.1.6.2 Growth after Infancy 

 

Subsequent growth velocity of CF infants is usually normal if chest infections are 

prevented or effectively treated and the intestinal malabsorption is adequately treated. 

Almost normal growth and weight gain was maintained throughout childhood in 

Canadian patients with CF (Sinaasappel et al., 2002). 

2.1.6.3 Delayed Puberty and Growth Spurt 

  

There is delay in the onset of puberty in patients with CF who have significant 

nutritional problems, even in well-nourished females some delay has been reported. 

Surprisingly the delay in skeletal maturation is modest in most patients with CF and 

seems to increase with age, as pulmonary problems become more Severee (Sinaasappel 

et al, 2002). 
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2.1.7 Malnutrition in Cystic Fibrosis 
 

Malnutrition, due to a negative energy balance, is a common problem caused by a 

combination of fecal fat losses and increased energy requirements due to chronic 

infections Therefore, dietary guidelines prescribe that patients with CF should attain up 

to 200% of the recommended daily caloric intake. However, this can be difficult to 

achieve because patients may have reduced appetite, infection-related anorexia, gastro-

oesophageal reflux or abdominal pain. In this respect nutritional interventions can be 

helpful to increase caloric intake. (Woestenenk et al., 2013). 

Regarding nutritional issues, changes in nutritional status and the resulting delay in 

growth are very important complications in CF patients. They are due to many factors, 

including pancreatic insufficiency and inadequate calorie intake in the presence of 

increased metabolic needs, also due to the possible occurrence of chronic pulmonary 

infection or diabetes mellitus.  (Salvantore et al., 2010).  

Despite advances in medical treatment and dietary advice, the prevalence of growth 

failure and malnutrition remain high in patients with cystic fibrosis (CF). Severeal 

epidemiological studies have demonstrated that nutritional status impacts on the 

progression of cystic fibrosis disease. Clinical screening for malnutrition is usually 

performed using anthropometric based indexes, such as weight-for-age, weight-for-

height, or height-for-age (Hirche et al., 2009). 

The adaptive response to malnutrition in CF lung disease may also be abnormal and      

a marked increase in muscle protein catabolism of patients with CF when compared to 

healthy controls. The energy requirements of undernourished adolescents and young 

adults with cystic fibrosis are 25–80% higher than healthy individuals of the same age 

and size. Therefore nutritional guidelines, recommend an intake for individuals with CF 

of 120– 150% of the estimated average requirement (EAR) for energy and 200% of the 

reference nutrient intake (RNI) for protein. The dietary aim is to encourage a diet high 

in fat (40% of total calories) and to maintain this even with disease progression. (White 

et al., 2004). 
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2.1.7.1 Factors Contributing To Malnutrition in CF 

 

1) Features of malabsorption in CF patients : 

Malabsorption is characterized by foul smelling loose pale stools. Infants identified 

through newborn screening exhibit intestinal malabsorption which is of early onset 

and Severee and if left untreated leads to Severee malnutrition and growth failure. 

Newly diagnosed children and adults may have untreated malabsorption and should 

be evaluated.  Due to the progressive nature of the pancreatic damage, pancreatic 

sufficient patients may eventually develop pancreatic insufficiency. Malabsorption 

of fat and protein are Severee without enzyme treatment. Carbohydrate 

malabsorption is minimal. Even when clinical symptoms appear to be controlled by 

pancreatic enzyme supplementation, many patients still have a significant degree of 

fat malabsorption. Thus, the control of gastrointestinal signs and symptoms is not 

always indicative that malabsorption is controlled  (Sinaasappel et al., 2002). 

2) Energy expenditure : 

 Energy requirements are determined by measuring energy expenditure. 

Approximately 60–70% of total energy expenditure is determined by resting energy 

expenditure (REE), 10–25% by physical activity, and 10% for diet-induced 

thermogenesis. REE was reported to be increased by 7–35% in patients with CF 

compared with predicted values. (Sinaasappel et al., 2002). 

3)  Inadequate energy intake: 

The poor energy intake of many individuals with CF has been well documented. 

Although intakes in excess of 120% of the estimated average requirement are 

commonly advised (Moen et al., 2011). 

4) Liver disease and bile salt loss : 

Patients with CF who have overt clinical liver disease commonly have serious 

nutritional problems both generally and also relating to specific macronutrients, fat-

soluble vitamins and clotting factors. Many patients with CF have increased losses of 

bile salts in the intestine. Bile salt deficiency compromises lipolysis leading to           

a reduction in fat absorption of up to 50 %.( ling et al., 2000). 

5) Diabetes Mellitus: 

Estimated of prevalence of CF related diabetes mellitus vary from 2.5% to 12% of 

patients, increasing considerably with age. In Denmark, 32% of patients with CF 

developed diabetes mellitus by the age of 25 years (Peckham, 2009). 
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6) Essential fatty acid(EFA)deficiency:     

Patients with CF carry a high risk of low essential fatty acid levels, which have often 

been considered as essential fatty acid deficiency. Plasma and tissue lipids of 

patients with CF tend to have low contents of the precursor EFA, linoleic and α-

linolenic acids (Werner et al., 2004). 

7) Fat soluble vitamin deficiency: 

CF and pancreatic insufficiency (PI) predisposes patients to fat and fat-soluble 

vitamin malabsorption despite pancreatic enzymes replacement (Maqbool, 2008). 

8) Water soluble vitamins: 

Water-soluble vitamins usually do not pose an appreciable problem in CF. Many 

patients with CF with exocrine pancreatic insufficiency have a disturbed Schilling 

test indicating abnormal vitamin B12 absorption, but pancreatic enzyme preparations 

promote absorption of vitamin B12. (Yamada, 2009) 

9) Antioxidant deficiency:  

In patients with CF, the antioxidant protective screen is markedly disturbed as a 

result of impaired status of glutathione, vitamin E and carotenoids such as β-carotene 

and lycopene. Occasionally low plasma concentrations of albumin, vitamin C and 

selenium are found. Glutathione deficiency has been described to occur both locally 

in the CF airways and systemically. Glutathione is transported via the CFTR, 

suggesting that glutathione deficiency is intrinsically related (Sinaasappel et al., 

2002). 
 

2.1.7.2 Clinical Signs of Malnutrition in Cystic Fibrosis  
 

There are lots of signs of malnutrition include manly growth failure with the 

following problems:  

 Weight, Height, or Weight for Height <5th%  

 Absence of weight gain (in infancy or childhood)  

 Weight loss (in teenagers or adults)  

 Low present to ideal body weight  

 BMI<10th %  

 Muscle wasting (arm anthropometrics)  

 Hypotonia, development delay  

 Delayed puberty  

 Hepatomegaly  
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 Hypoalbuminemia, edema, anemia  

 Osteopenia  

 Ataxia, xerophthalmia, bleeding (Christopher Duggan, Kattia Corrales,2008) 

2.1.8 Anemia in Cystic Fibrosis 
 

2.1.8.1 Overview 

In most patients with cystic fibrosis (CF), pulmonary symptoms initially prevail, 

another predominant feature is maldigestion that frequently begins in early childhood. 

Pancreatic exocrine dysfunction causes maldigestion characterised by failure to thrive, 

diarrhea, hypoproteinaemia, oedema and anemia. Severee anemia as the initial 

manifestation was described rarely. Prospectively, the frequency of clinically  

significant  anemia  has  been  estimated  to  develop  in 4% of CF  infants ( Kahre et 

al., 2004). 

Anemia is associated with increased morbidity and mortality in many chronic diseases. 

Little is known about anemia in cystic fibrosis (CF). Although anemia was often 

incompletely evaluated. Recognition and complete evaluation of anemia might be 

important for continued improvement of care in CF (El-Shanti, 2012). 

 

2.1.8.2 Ferritin 

 

Ferritin is the major intracellular storage protein found in all cells, it is a hollow, 

spherical with the highest concentrations in the liver, spleen and bone marrow. Ferritin 

binds iron as a ferric complex within a protein shell. Each molecule can theoretically 

store up to 4500 atoms of ferric iron but, in practice, it is typically less than 2000 atoms. 

It is store iron which is used for the formation of hemoglobin and other iron-containing 

protein and enzymes that are found in the cells, but the ferritin which is found in the 

circulating plasma has an unclear function, and the plasma ferritin is used as an index of 

iron storage deficiency (Yaghi, 2013). 
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2.1.9. Vitamin D 
 

 

2.1.9.1 Vitamin D Overview 

 

Historically, vitamin D (alphabetically named “D” as the fourth known vitamin) was 

discovered by McCollum et al. in 1922 as the substance that cured rickets. The 

chemical structures of vitamin D2 and D3 have been elucidated in the 1930s. In 1981, 

Robert Scragg formulated the hypothesis that the increased CVD incidence in winter 

may be a consequence of low ultraviolet B (UVB) irradiation (Pilz et al., 2011).  

Vitamin D is classically known for its important role in calcium and bone metabolism. 

Research has revealed the following facts about vitamin D: 

(i) The vitamin D receptor (VDR) was identified in almost all human cells,  

(ii) vitamin D deficiency was shown to be highly prevalent among general 

populations and 

(iii) vitamin D deficiency has been associated with various chronic diseases 

including CVD (Pilz et al., 2011).   

Approximately 85- 90% of patients with cystic fibrosis (CF) suffer from pancreatic 

insufficiency, which predisposes them to malabsorption of fat and fat-soluble vitamins. 

(Brie et., al 2013). Vitamin D is not known to have any role on pulmonary 

inflammation, oxidative damage or growth and development. Vitamin E is an anti-

oxidant and may have a role in the protection of lung tissue against oxidative damage 

(Aird et al., 2006). 

Vitamin D is a fat-soluble vitamin and following oral consumption, it has to be 

incorporated into bile-salt micellar solutions and absorbed into the proximal small 

intestine .Therefore, intestinal absorption of this vitamin may be impaired in individuals 

with fat malabsorption syndromes and various gastrointestinal disorders. Vitamin D 

insufficiency has been observed in post-gastrectomy, celiac disease, inflammatory 

bowel syndromes such as Crohn’s disease and ulcerative colitis, pancreatic 

insufficiency, bariatric surgery, Whipple’s disease, and cystic fibrosis (Abu Jami, 

2013). 

The etiology of CF bone disease is multi-factorial includes malabsorption of fat soluble 

vitamins D and K, poor nutrition, decreased physical activity, glucocorticoid therapy, 

hypogonadism, chronic pulmonary inflammation causing increased circulating 
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cytokines and the direct effect of the abnormal cystic fibrosis transmembrane 

conductance regulator . (Shepherd et al., 2013). 

In bone, vitamin D has an important role in increasing the absorption of intestinal 

calcium, stimulating osteoblastic activity and enhancing the production of osteoclasts. 

Suboptimal vitamin D levels may lead to reduced peak bone mass  In individuals with 

CF, low vitamin D levels are of concern because of the potential for chronic bone pain, 

chest deformity and vertebral fractures. Additionally, recent studies have proposed 

possible immunomodulatory effects of vitamin D levels on lung inflammation and 

pulmonary function and linked the degree of vitamin D deficiency with CF related 

diabetes .Vitamin D has other potentially important roles such as effects on muscle 

function, cardiovascular disease and cancer risk. . (Shepherd et al., 2013). 

Abu Jami in study for children from 12-36 months in Gaza Strip found that the 

prevalence of vitamin D deficiency was 37.3% and insufficiency 21.4% and found 

relation between overweight and low level of vitamin D (Abu Jami, 2013). 

2.1.9.2 Physiology of Vitamin D  

 

There are two major forms of vitamin D, vitamin D2 (ergocalciferol) and vitamin D3 

(cholecalciferol). Vitamin D2 is found in plants and can be consumed in fortified foods 

or as a supplement; vitamin D3 is obtained from either dietary sources or through 

conversion of 7-dehydrocholesterol in the skin upon exposure to ultraviolet B (UVB) 

radiation. Solar UVB radiation (wavelength, 290 to 315 nm) penetrates the skin and 

converts 7- dehydrocholesterol to previtamin D3, which is converted to vitamin D3. Few 

foods naturally contain vitamin D (“D” represents D2 or D3). The keratinocytes of the 

skin are the primary source of vitamin D for the body. Also the keratinocytes possess 

both the enzymatic equipment to metabolize the vitamin D produced to active 

metabolites [in particular 1, 25(OH)2 D], and the vitamin D receptor (VDR). Vitamin D 

from the skin and diet is metabolized in the liver to 25-hydroxyvitamin D, which is used 

to determine a patient’s vitamin D status. 25-hydroxyvitamin D is metabolized in the 

kidneys by the enzyme 25-hydroxyvitamin D-1α-hydroxylase to its active form, 1, 25-

dihydroxyvitamin D [1, 25 (OH)2 D]. The renal production of 1, 25(OH)2 D is regulated 

by plasma parathyroid hormone levels, serum calcium and phosphorus levels (Sukkar, 

2013). 
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2.1.10 Zinc   (Zn) 
 

Adequate zinc nutrition is essential for human health because it has critical structural 

and functional roles in multiple enzyme systems that are involved in gene expression, 

cell division, growth, immunological and reproductive functions. As a consequence, 

zinc deficiency affects children’s physical growth and increase the risk and Severeity of 

a variety of infections (Hiss et al., 2009). 

Zinc is a versatile trace element, required as a cofactor by more than 200 enzymes. It 

supports the work of numerous proteins and hormones in the body, as participating in 

insulin synthesis, storage and release. In addition, it assists in immune function and 

influence behavior and learning performance. It has an important role and essential for 

normal taste perception, wound healing, formation of sperm and fetal development 

(Abu Nada, 2010). 

Zinc is absorbed by enterocytes in the proximal small intestine, and zinc deficiency has 

been associated with malabsorption syndromes such as CF. In CF unabsorbed fat 

specifically interferes with the re-absorption of endogenous zinc, and this, together with 

prior small bowel resection, may have contributed to the zinc deficiency in this case. 

Furthermore, iron supplementation has been shown to inhibit zinc absorption in the 

human small intestine (Tinley et al., 2008).  

Zakout study a quantitative analytical retrospective case control study, the study 

subjects consist of two groups. The first group included 137 case samples (stunted 

toddlers) who were collected from Ard El Insan Palestinian Benevolent Association 

centers in Gaza city and Khan-Younis city. The second group was 121 control samples 

(non-stunted toddlers) were collected from primary health care clinics at the Ministry of 

Health (MoH) and United Nations Relief and Works Agency for Palestine Refugees 

(UNRWA) in all governorates of Gaza Strip. They were interviewed by using 

questionnaire designed for the study and anthropometry and serum zinc level for case 

and control subjects were examined in Gaza, He found that the majority of stunted 

children (70.1%) had zinc deficiency, while the high percentage (88.4 %) of non-

stunted children had normal zinc level. These results emphasize that, zinc deficiency 

play a serious role as the cause of stunting in Gaza Strip. The results also revealed that 

there is no clear relationship between underweight and zinc deficiency, while there is 

statistical relationship between wasting and zinc deficiency. (Zakout, 2010). 
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Zinc deficiency has been associated with reduced growth and impaired immunity, 

which may lead to increased prevalence and incidence of infectious diseases (diarrhea 

and respiratory tract infection) among children in developing countries (Zakout, 2010). 

Bahijri has studied the etiology and effect of zinc deficiency on wasting and stunting of 

728 children in the Jeddah Area (Kingdom of Saudi Arabia). They were classified in 

five age groups (4-6, 6-<12, 12-<24, 24-<36, and 36-72 months). The result showed a 

high incidence of low SZL among Jeddah-area infants and young preschool children, 

which was associated with diarrhea and wasting in the first two years of life, and 

generally low dietary intake, wasting and/or stunting in older children. Zinc 

supplementation is recommended for certain categories of subjects to improve appetite 

and hence dietary intake, immune competence, and anthropometric 

measurements.(Bahijri, 2002). 

Rosalind compared the mean intakes of energy, protein and selected growth limiting 

nutrients in 58 stunted children and 172 non-stunted controls aged 6–13 years attending 

ten rural schools in Thailand. Significantly, more males were stunted than females. 

Stunted males had lower mean intakes of energy, protein, calcium, phosphorus and 

zinc. Lower mean serum zinc was observed among stunted males in comparison to non-

stunted.( Rosalind et al., 2007). 

 

Mozaffari determined the effects of supplemental zinc on physical growth in preschool 

children with retarded linear growth in Iran. It was conducted on stunted 2 years old 

children. Supplemental zinc or placebo was given for six months. 

Anthropometric indicators were measured before the intervention. The study showed 

that daily supplementation of 5 mg elemental zinc for 6 months improved physical 

growth in terms of height increment and weight gain in children with undesirable linear 

growth, especially in boys.(Mozaffari et al., 2009). 

2.1.11 Nutritional Management of CF 
 

Dietary status should be assessed regularly. Pancreatic insufficiency is treated with 

enteric coated pancreatic replacement therapy taken with all meals and snacks. Dosage 

is adjusted according to clinical response. A high calorie diet is essential and dietary 

intake is recommended at 150% of normal. To achieve this, over feeding via 

gastrostomy is increasely used. Most patients require fat soluble vitamin supplements. 

(Tom Lissauer and Graham Clayden, 2012). 
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Advances in dietary management with an emphasis on higher fat diets and the use of 

acid resistant pancreatic enzyme replacement therapy (PERT) has been important in 

contributing to better health, quality of life and longevity. Most patients with CF have 

higher energy requirements than healthy individuals of the same age due to increased 

losses from fat malabsorption, increased demands imposed by infection and 

inflammation and a reduction in dietary intake especially during episodes of infection. 

(White et al., 2004). 

In cystic fibrosis, survival is determined both by progressive pulmonary disease as well 

as by nutritional status. Pulmonary disease increases resting energy expenditure and it 

reduces appetite. In addition, poor nutritional status increases the risk for pulmonary 

infections. So a part from slowing down the deterioration of pulmonary function, an 

optimal nutritional status should be preserved in order to improve prognosis. 

Assessment of nutritional status has been the subject of extensive studies in CF. In 

clinical practice nutritional status is derived from measurements of weight and height 

and by comparing these data with normal values for weight-for-height, height-for-age 

and weight-for-age.(Groeneweg et al., 2002). 

2.1.12 Pancreatic Enzyme Replacement Therapy (PERT) 
 

Exocrine pancreatic insufficiency (EPI) affects approximately 80–90% patients with 

cystic fibrosis (CF). It is often present at birth and is identified in the majority of 

patients within their first year. EPI results in the maldigestion of food and 

malabsorption of nutrients, including fat soluble vitamins, leading to malnutrition and 

symptoms such as poor weight gain, steatorrhea, and abdominal pain. Severeal studies 

have shown that adequate nutrition and normal growth are associated with better 

pulmonary function, fewer complications, and increased survival in patients with CF. If 

EPI is untreated or undertreated, poor growth and development is likely to adversely 

affect disease course and survival. Early diagnosis of CF, and early detection and 

treatment of EPI, is therefore vital. In Russia, children with CF are now detected mainly 

through the national neonatal screening program (Kashirskaya et al., 2014). 

 The standard of care for EPI is pancreatic enzyme replacement therapy (PERT) in 

combination with dietary management, regardless of its etiology. Guidelines for the 

management of CF include the use of PERT for the treatment of EPI. Creon® (abbott, 

2014) (pancreatin; Abbott Laboratories GmbH, Hannover, Germany) is a PERT 

indicated for the treatment of EPI due to CF, chronic pancreatitis, pancreatectomy, or 
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other conditions, and is available in Severeal different formulations worldwide ( 

Trapnell et al.,  2011).  

Modern enzyme preparations consist of pH sensitiveenteric-coated microspheres, 

contained in capsules. Following ingestion, the capsules break down to release the 

microspheres in the stomach. On entering the duodenum, the pH sensitive coating 

breaks down to release the pancreatic enzymes ( Patchell, 2002). 

Creon® Micro (pancreatin gastro-resistant granules in a glass bottle) is a capsule-free 

preparation that was developed in particular for infants and young children to allow 

accurate dosing in those who require lower doses or are unable to swallow capsules. 

Each 100 mg of gastro-resistant granules (equivalent to one measuring spoonful) 

contains 60.12 mg of pancreatin, which contains the following pancreatic enzymes: 

lipase 5000 Ph. Eur. units, amylase 3600 Ph. Eur. units, and protease 200 Ph. Eur. Units 

(Kashirskaya et al., 2014). 

Other product contain 100 mg granules containing lipase 5000 Ph. Eur. Units, amylase 

3600 Ph. Eur. Units, protease 300 Ph. Eur. Units  or C10 (one capsule with 150 mg 

pancreatin labeled lipase 10000 Ph. Eur. Units, amylase 8000 Ph. Eur. Units, and 

protease 600 Ph. Eur. Units (Munck et al., 2009). 

Other product called PANCREAZE® 10.5 and 21 capsules are oral pancreatic enzyme 

supplements containing enteric coated microtablets ofenzymes extracted from porcine 

pancreas. PANCREAZE® 10.5 capsules contain 10,500, 25,000, and 43,750 USP units 

of lipase, protease, and amylase respectively. PANCREAZE® 21 capsules contain 

21,000, 37,000, and 61,000 USP units of lipase, protease, and amylase respectively. 

(Trapnell et al., 2011). 

 2.2 Related Studies 

2.2.1 Globally 
 

There are study has been done in USA in 2013 titled  " The impact of improved 

nutritional status on health-related quality of life (HRQOL) is unknown for children 

with cystic fibrosis (CF). In this study associations between nutritional status and 

HRQOL were examined over 2 years in 95 children, aged 9–19 years, who were 

followed in the Wisconsin Newborn Screening Project.  HRQOL was assessed using the 

Cystic Fibrosis Questionnaire (CFQ). Associations between height z-score (HtZ), BMI 

z-score (BMIZ) and seven CFQ dimensions were evaluated. The results showed that 

mean values of at least 80 were observed for all CFQ dimensions except respiratory 
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symptoms and treatment burden. Treatment burden was significantly worse in patients 

with meconium ileus (57) compared to pancreatic insufficient (65) and sufficient (78) 

subjects, pb0.0001. HtZ and BMIZ were positively associated with physical functioning 

and body image (pb0.05). The study concludes that:  Better nutritional status was 

associated with increased HRQOL scores. Early diagnosis through newborn screening 

and improved nutrition provides an opportunity to enhance quality of life and body 

image perception. (Shaff et al., 2013). 

Other study showed that growth retardation, delayed puberty and malnutrition are 

frequently observed in children suffering from cystic fibrosis so the aim of this study in 

Biljium was to estimate growth and nutritional status in children with cystic fibrosis on 

the basis of body proportions and body mass index. Anthropometric data were collected 

from the medical histories of 62 patients treated in three cystic fibrosis treatment centers 

in Poland. Anthropometric parameters were expressed in terms of standard deviations 

away from age-specific and sex-specific reference means reported for the population of 

Poland. Two-way analysis of variance was used to determine whether, the type of cystic 

fibrosis transmembrane conductance regulator (CFTR), mutation is correlated with age 

at the time of diagnosis and with body proportions. In results they found that the type of 

mutation was significantly correlated with height, weight and transverse chest width. 

Growth retardation was greater in subjects diagnosed before they were 3 years old than 

in subjects diagnosed later. The children had infantile body proportions. Their legs were 

short and their trunks were long in comparison to their height. Almost 40% of the 

subjects suffered from malnourishment. (Wioleta Umlawska and Charles Susanne, 

2008). 

 

2.2.2 Regionally 

 

In Kingdom Saudi Arabia (KSA) there is study to identify the nutritional status of 

Cystic fibrosis population in Saudi Arabia and its relation to mortality. A retrospective 

chart review of all confirmed CF patients for the period November 1994 to October 

1998 for patient’s characteristics, clinical and nutritional data. The results found that 96 

CF patients, 81 (84%) CF patients are alive, 15 (16%) died. Fifty (52%) were males and 

46 (48%) were females. Age at diagnosis was 2.9 ± 3.5 years. The mean follow up 

period was 3.24 ± 2.8 years. 62 of 96 patients (65%) were in the mild to moderate 

malnutrition stage, and 60 of 96 patients (63%) were in the mild to moderate stunted 
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growth. Weight for height (Wt/Ht) Z score has shown improvement in the first 6 month 

(P value= 0.0001), but developed a plateau level thereafter (P value > 0.05). Height for 

age (Ht/ age) Z score has shown no significant improvement in the first 12 month, but 

better response thereafter. Albumin level at follow up was low (35 ± 1 g/L). Calculated 

Wt/Ht and low albumin level at last follow up were some of the factors that contributed 

to early death (P value 0.01) and (0.001) respectively. The study conclude that early 

nutritional rehabilitation is needed to improve survival of CF patients, delay in 

nutritional rehabilitation could lead to early mortality(Banjar, 2004). 

2.2.3 Locally 
 

The unique study done in Gaza is study of Amjad El-Shanti in 2012 for PhD degree 

from Alexandria University –High institute of Public – Department of Epidemiology. 

The title of the study is " Risk Factors and Outcome of Cystic Fibrosis in Gaza Strip " 

In his study the researcher explored the magnitude, nature, trend and outcomes of CF in 

Gaza Strip, determined the risk factors associated with CF, explored the relationship 

between non- genetic determinants and outcomes of CF, and implemented and assessed 

the impact of an educational program on the knowledge of the mothers of patients about 

nature and measures of prevention and therapy of CF, and on health status of patients.  

The study was case control and the data was taken from  

1. Cystic Fibrosis hospital records from 2000 to 2010  

2. Clinical examination and Laboratories investigations like sweat test, genetic 

study, anthropometric height/age, weight/age, height/weight, CBC, liver 

enzymes, uric acid, urea, creatinine, and Albumin.  

3. Structured interview questionnaire.  

The results of the study were 84% of mothers had poor knowledge of CF, male gender, 

consanguinity; maternal smoking and psychosocial problems are the significant risk 

factors of disease. Incidence rate if CF during 2000 to 2010 was 1 case to 3968 live 

births, 40% of CF case suffering from short stature, 29% suffering from Severee 

underweight, 31% suffering from wasting, 23% suffering from moderate Anemia  (El- 

Shanti, 2012). 
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2.3 Anthropometric Measurements  

 

2.3.1 Overview of Anthropometry  

 

Childhood growth depends on nutritional, health, and environmental conditions, any 

changes in any of these influences how well a child grows and develops. Historically, 

pediatric health care providers have used height, weight and head circumference 

measurements to assess changes in growth and development. The word 

“anthropometry” is derived from the Greek word “anthropo” meaning “human” and the 

Greek word “metron” meaning “measure”. Anthropometry is the study of the 

measurement of the human body in terms of the dimensions of bone, muscle and 

adipose tissue. It is a widely used, inexpensive and non-invasive measure of the general 

nutritional status of an individual or a population group (NCHC, 2014). 

2.3.2 Uses of Anthropometry  

 

Anthropometry provides a simple and practical way of describing the overall nutritional 

status of the population groups. Anthropometry’s usefulness stems from its close 

correlation with the multiple dimensions of individual health and development and their 

socio-economic and environmental determinants (Beaton, et al., 1990). Information on 

energy and nutrient intakes from food consumption studies will help in the etiologic 

interpretation of deviant anthropometry and the planning of appropriate dietary 

interventions for targeted groups (FAO, 2004).  

Anthropometric studies can help identify nutritional problems such as undernutrition 

and overnutrition and pinpoint groups with specific nutritional and health needs to be 

addressed in policy development and programming (de Onis and Blossner, 2003). 

Anthropometric indicators can define the extent of the problems and can be used as one 

criterion in ranking areas and population groups by need, in this way allowing the 

targeting of appropriate interventions and informing decisions on resource allocation. 

Where interventions are expected to influence nutrition directly or indirectly, 

anthropometric measures may be used to evaluate progress and the outcome of an 

intervention (Abu Jami, 2013). 

The application of anthropometric measurements in the assessment of child growth, and 

investigations of the relation between malnutrition and mortality are well documented.               

(McDonald et al., 2013). Increasingly, attention is being directed to the use of 
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anthropometry in the assessment of overweight, obesity and body fat distribution and 

the risk of chronic diseases (Seidell, et al., 2001).  

While anthropometry measures may help to indicate the existence and extent of 

nutritional problems, and also serve as markers of risk of ill-health, the information 

does not, by itself, identify specific causes of nutritional problems or the underlying 

factors that explain the association between anthropometric status and subsequent risk 

of morbidity and mortality (Beaton et al., 1990).  

2.3.3 Anthropometric Measurements, Indices and Indicators 

  

2.3.3.1 Measurements 

  

The field of anthropometry encompasses a variety of human body measurements: 

weight, stature (standing height), recumbent length, skinfold thicknesses, 

circumferences (head, waist, limb, etc.), limb lengths, and breadths (shoulder, wrist, 

etc.) are examples of anthropometric measures (NCHS, 2011).  

2.3.3.2 Indices  

 

Anthropometric indices are based on combinations of body measurements. These 

indices are essential for the interpretation of measurements, as the value for body 

weight alone, for example, has no meaning unless it is related to an individual’s age or 

height in children the three most commonly used anthropometric indices are weight-for-

height (WFH), height-for-age (HFA) and weight-for-age (WFA). Other indices such as 

mid-upper arm circumference (MUAC)-for-age, head circumference-for-age and body 

mass index (BMI)-for-age might be used in assessing the nutritional status of children 

(WHO, 1995). 

2.3.3.2.1 Weight-for-Height (WFH) 

  

WFH measures body weight relative to height; low weight-for-height helps to identify 

children suffering from current or acute undernutrition or wasting and is useful when 

exact ages are difficult to determine. High weight-for-height or overweight indicates an 

excess weight gain relative to height, or an insufficient gain in height relative to weight 

(WHO, 1995).Weight-for-length (in children under 2 years of age) or weight-for-height 

(in children over 2 years of age) is appropriate for examining short-term effects such as 
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seasonal changes in food supply or short-term nutritional stress brought about by illness 

(Cogill, 2003).  

2.3.3.2.2 Height-for-Age (HFA)  

 

HFA reflects cumulative linear growth; low height-for-age index identifies past 

undernutrition or chronic malnutrition. It cannot measure short term changes in 

malnutrition. For children below 2 years of age, the term is length-for-age; above 2 

years of age, the index is referred to as height-for-age. A deficit in length-for-age or 

height-for-age is referred to as stunting (Cogill, 2003).  

Chronic malnutrition or stunting defined on the basis of height to age ratio shows 

malnutrition resulting from cumulative inadequacies in the child nutritional status. 

Stunting considered mild in ≤ -1 SD , moderate ≤ -2SD , Severee  ≤ -3SD or Z score 

(El-Mahlawi, 2010).  

2.3.3.2.3 Weight-for-Age (WFA)  

 

WFA reflects body mass relative to age; low weight-for-age, or underweight, indicates 

insufficient weight gain relative to age or weight loss, while high weight-for-age 

indicates an excess gain of weight relative to height (overweight). The advantage of this 

index is that it reflects both past (chronic) and/or present (acute) under nutrition 

(although it is unable to distinguish between the two) (Cogill, 2003).  

2.3.3.2.4 Body Mass Index (BMI)-for-age  

 

BMI is defined as body weight in kilograms divided by height in meters squared 

(wt/ht2). BMI-for-age is an anthropometric index of weight and height combined with 

age. It can be  used in place of weight-for-stature to identify children who are 

underweight, overweight, and obese. BMI-for-age has been recommended as a 

screening test for excess adiposity in children and adolescents (Flegal, et al., 2010).  

2.3.3.3 Indicators  

 

The term “indicator” relates to the use or application of indices. An indicator is often 

derived from indices, with the imposition of a cut-off point to estimate population 

prevalence (Beaton, et al., 1990). Cut-off points can also be used to characterize 
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changes and trends within the population and identify persons at higher risk of adverse 

outcomes.  

Anthropometric indicators are constructed by comparing relevant measures with those 

of comparable individuals (in terms of age and sex) in the reference data. There are 

three ways of expressing these comparisons:  

a) Z-score (standard deviation score): the difference between the value for an 

individual and the median value of the reference population for the same age or 

height, divided by the standard deviation of the reference population. 

𝑍 − 𝑠𝑐𝑜𝑟𝑒 =
𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑑 𝑣𝑎𝑙𝑢𝑒 − 𝑚𝑒𝑑𝑖𝑎𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑟𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒

standard deviations of the reference population
 

 

b) Percent of median: ratio of a measured or observed value in the individual to the 

median value of the reference data for the same sex and age or height 

 

𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝑜𝑓 𝑚𝑒𝑑𝑖𝑎𝑛 =
measured weight for the child 

median weight of the reference population
    

 

c)  Percentile: rank position of an individual on a given reference distribution, 

stated in terms of what percentage of the group the individual equals or exceeds.  

The preferred and most common way of expressing anthropometric indices is in 

the form of Z-scores (WHO, 1995).  
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CHAPTER III 

 

Methodology 

 

3.1 Study Setting  

 

The study was conducted in Cystic Fibrosis Friends center (CFFC) in Gaza as the 

patients were referred from all over Gaza Strip.  

 

3.2 Study Population  

 

 Confirmed Cystic Fibrosis patients between 6 months and 18 years. 

 The parents of the cystic fibrosis cases. 

 

3.3 Sample Size  
 

Using the reported patients of CF in CFFC during 3 to 4 weeks, then I and the team of 

CFFC had visited the patients in their homes, a total sample size was 50 confirmed CF 

cases were shared in this study and parents of the confirmed CF cases who agree to 

participate in the study will be included in the KAP study. 

 

3.4 Eligibility Criteria  

 

3.4.1 Inclusion Criteria  

 

 Patients confirmed with Cystic Fibrosis by sweat test will be enrolled 

consecutively from CFFC. 

 Age between 6 months and 18 years of age were included, to capture most of 

Cystic fibrosis patients in Gaza Strip. 

 

3.4.2 Exclusion Criteria  
 

 Patients Less than 6 months or over 18 years. 

 Patients admitted at hospital during the study. 
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3.5 Study Design  
 

 A cross-sectional study with concurrent measurement of dietary, lifestyle and 

anthropometric exposures. 

 KAP study (Knowledge, Attitude and Practice). 

 

3.6 Data Collection  

 

3.6.1 Methods of Data Collection 
 

 Clinical examination and laboratory investigations. 

 Review of patient’s medical sheet. 

 Interview with the parents of CF cases 

Numerous descriptor variables were collected by the researcher and trained research 

assistants to explore dietary, environmental, behavioral and anthropometric and 

sampling of blood was taken by expert nurses. 

 

3.6.2 Tools of the study 
 

3.6.2.1 Interview Questionnaire  
 

Data on factors that might influence nutrition status and CF disease were collected 

using a standardized Arabic questionnaire (Annex 2) completed by each child’s parent. 

The questionnaire used was based on a review of the published literature. Information 

on the following variables was collected: Socio-demographic characteristics of the 

study participants, feeding patterns, and Enzyme replacement supplementation and 

lifestyle factors. 

 

3.6.2.2 Pilot Study 

  

The initial questionnaire was submitted to a panel of experts including, dietitians, 

pediatricians and health professionals, who evaluated the appropriateness, relevance, 

accuracy, and formulation of each question. The adequacy and clarity of the 

questionnaire was also assessed in a pilot study conducted with 5 patients, all these five 

patients are included in the study. The pilot study was performed to check for clarity 

and readability of individual questionnaire items and the adequacy of this tool in 

assessing Hb, zinc, ferritin and vitamin D, Problems raised by the health professionals 
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were noted, and suitable changes were made accordingly. Unclear and dubious 

questions were excluded.  

 

3.6.2.3 Anthropometric Measurements  

 

Well-trained nurses collected the anthropometric measurements of weight, height, and 

waist circumferences using standard procedures. The scales and stadiometers used at all 

sites were calibrated using the same calibration scheme, which included duplicate 

measurements on the first 4 children seen each day and weekly calibration of scales 

using kilogram weights. Every effort was undertaken to ensure that data is collected in 

an identical fashion across all sites. WHO-Anthro software (version 3.2.2) was used to 

calculate the anthropometric indices Z-scores which were compared to WHO 2006 

nutritional status cut-off points to generate anthropometric indicators of child’s 

nutritional status. 

 

3.6.2.3.1 Weight Measurements  

 

Weight was measured by balance to the nearest "10 g" for the patients aged less than 

one year. And to nearest 100 g for subjects more than one year using a mechanical 

beam medical scale (Detecto, USA), with the subject in lightweight clothes and without 

shoes.  The scale was standardized by a known mass of accuracy before measurement to 

confirm the validity of measurement. The result was taken to calculate weight to height 

Z score and weight for age Z score. 

 

3.6.2.3.2 Height Measurements  

 

Height was measured to the nearest 0.1 cm for children 24 months and older who are 

able to stand unassisted using a wall mounted stadiometer (Seca 213, Germany), with 

the extended neck, the head and eyes looking to the front, with the arms straight by the 

side, the palms of the hands facing forward and the feet together without shoes. This 

was done to calculate height to age Z score. 
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3.6.2.2.3 Length Measurements  

 

Length was measured to the nearest 0.1 cm for children below 24 months and those 

who cannot stand erect without assistance using infant measuring mat (Seca 210, 

Germany), with the subject lying down on his back without shoes, the head in the 

Frankfort horizontal plane and both legs outstretched.  

 

3.6.2.4 Waist Circumference Measurements 

 

Waist circumference was measured to the nearest 0.1 cm using waist circumference 

“insertion” tape. 

 

 3.6.3 Blood Analysis  

 

Blood samples were collected by vein puncture, 5 ml were drawn into vacutainer plain 

tubes and left to coagulate at room temperature, then centrifugation was done at 3000 

rpm for 15 minutes to get blood serum. Serum specimens were placed in sealed plain 

tubes then transported on ice packs in coolers to Medical Relief laboratories in Gaza.  

Four tests were done which are:  

 

3.6.3.1 Assay Procedure of Vitamin D 

 

The Algeria 25-OH Vitamin D3/D2 is an enzyme-linked immunosorbent assay (ELISA) 

based test system intended for quantitative measurement of the total concentration of 

25-OH vitamin D2 and 25-OH vitamin D3 in human serum or plasma.  The kit 

purchased from Orgentec Diagnostika Gmbh 55129 Mains – Germany. 

 

3.6.3.1.1 Summary and Explanation of the Test 

 

Vitamin D occupies a special position among the vitamins. The body does not get it 

from food but must produce it itself. Vitamin D3 (cholecalciferol) is produced 

photochemically from the the precursor 7- dehydrocholestrol in the skin in sunlight. 

Vitamin D is naturally found mainly in fish oil, fatty fish, and too lesser extent in dairy 

products and certain mushrooms. They often contain vitamin D2, the vitamin D 

metabolite derived from ergosterol. In addition, vitamin D2 is widely added to many 

foods and can also simply be consumed as a supplement. 

Both forms of vitamin D, vitamin D3 and vitamin D2 are converted in the liver into 25-

OH vitamin D3 and 25- OH vitamin D2. A small portion of this is further metabolized in 
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the kidney to form 1,25 (OH)2 vitmin D3 and accordingly 1,25 (OH)2 vitamin D2, the 

physiologically active forms of vitamin D. 

25-OH vitamin D3 and 25-OH vitamin D2 bind with high affinity to vitamin D binding 

protein in the blood. The resulting complex is the form in which vitamin D circulating 

in the blood. The concentration of 25 – OH vitamin D is the best indicator of the 

vitamin D supply in the body. The level of 25- OH vitamin D correlates with the 

clinical symptoms of vitamin D deficiency. 

 

3.6.3.1.2 Principle of the Test 

 

The Algeria test strip holds as a complete set of reagents, included are enzyme 

conjugate, enzyme substrate, sample buffer, and a test specific control. Two wells of the 

Algeria Test Strip are coated with a 25-OH vitamin D3/D2 antibody and serve as 

reaction wells for one control and one patient sample .Two more wells of Algeria Test 

Strip are coated with 25-OH vitamin D tracer or 25-OH vitamin D control. 

Respectively. The determination is based on a competitive enzyme linked 

immunosorbent assays (ELISA) with the following steps: 

 The sample is pipetted into well No.1 inside the Algeria Random Access 

Analyser , the sample is mixed with tracer reagent and 25-OH vitamin D3/D2 is 

delivered from vitamin D binding protein . 

 25-OH vitamin D and tracer reagent coated in well No.2 are suspended with 

buffer. Sample and control are then transferred to the reaction wells No.3 and 

No. 4 where 25-OH vitamin D3/D2 and 25- OH vitamin D tracer reagent 

compete for binding to the coated 25-OH vitamin D3/D2 antibody. 

 Complexes are formed between 25-OH vitamin D3/D2 and antibody or 25-OH 

vitamin D tracer reagent and antibody. 

 After incubation, a first washing step removes unbound and unspecifically 

bound molecules, subsequently added enzymes conjugate binds to the 

immobilized tracer antibody complexes. 

 After incubation a second washing step removes unbound enzymes conjugate. 

 Addition of enzyme subsrate solution results in hydrolisation and color 

development during incubation. .The intensity of blue color can be measured 

photometrically at 650nm. The intensity of blue color correlates inversely with 

the concentration of vitamin D in the sample.  
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3.6.3.1.3 Calculation of Results  
 

Calculation and interpretation of results well be performed automatically by Algeria 

system, the calculation range is 5 -200 ng/ml. 

The interpretation of result and classification ranges according to literature National 

Osteoporosis Society 2013, Vitamin D and bone health : A Practical Clinical Guidelines 

for patients management as the following: 

Deficiency                  < 12 ng/ml 

Insufficiecy              12 – 20 ng/ml 

Sufficiency               > 20-160ng/ml 

 

3.6.3.2 Assay Procedure of Zinc (Zn) 

 

Direct colorimetric test without deproteinization of the sample. End point increase .At 

pH 8.2 in buffered media, zinc reacts with the specific complexant NITRO-PAPS form 

a stable colored colmpex. The color intensity is proportional to the amount of zinc 

present in the sample. The Kit is purchase from CHEMELEA, S.A. Barcelona. 

Reference Values:     

Normal range in plasma or serum is 68-107 µg/dl. 

 

3.6.3.3 Assay Procedure of Hemoglobin (Hb) 

 

Blood samples were obtained following standard methods by well trained nurses to 

prevent hemolysis and clot formation. Venous blood samples (2 ml in K3-EDTA) were 

collected from the study subjects and then were transferred under appropriate 

conditions, avoiding exposure to high or low temperature, to Palestinian Medical Relief 

Society (PMRS) laboratories, where blood tests were performed. Complete blood 

counts (CBC) was performed on all samples and include: [white blood cell (WBC), red 

blood cell (RBC). hemoglobin (Hb), hematocrit (Hct), mean corpuscular volume 

(MCV), mean corpuscular hemoglobin (MCH), mean corpuscular hemoglobin 

concentration (MCHC), red cell distribution width (RDW), and platelets (PLT)] using a 

Cell Dyne 1700 electronic counter (Sequoia-Turner Corporation, Santa Clara, CA). 
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3.6.3.4 Assay Procedure of Ferritin  

 

Iron storage compounds in the body include hemoglobin, hemosiderin , myoglbulin and 

the cytochromes. In the most tissue ferritin is a major iron- storage protein. Human 

ferritin has molecular weight of approximately 450.000 daltons and consists of a protein 

shell around an iron core; each molecule of ferritin may contain as many as 4000 iron 

atoms under normal conditions this may represent 25% of the total iron found in the 

body. The measurement of ferritin in the serum is useful in determining changes in 

body iron storage. The Kit purchases from DRG Instruments GnbH Germany. 

 

3.6.3.4.1 Principle of the Test 

 

 The ferritin quantitative test is based on the principle of a solid phase enzyme 

linked immunosorbent assay. The assay system utilizes rabbit anti-ferritin for 

the solid phase (microtiter wells) immobilization and mouse monoclonal anti-

ferritin in the antibody – enzyme (horseradish peroxidase) conjugate solution. 

 The test sample is allowed to react simultaneously with the antibodies, resulting 

in the ferritin molecules being sandwiched between the solid phase and enzyme 

– linked antibodies. 

 After 45 minutes incubation at room temperature the wells are washed with 

water to remove unbounded labeled antibodies. 

 A solution of 3,3,5,5 tetramethylbenzidine(TMB) is added and incubated for 20 

minutes resulting in the development of a blue color. The color development is 

stoped with the addition of 1N HCL and the resulting yellow color is measured 

spectrophotometrically at 450 nm.  

 The concentration of ferritin is directly proportional to the color intensity of the 

test sample. 
 

3.6.3.4.2 Calculation of Results of Ferritin 

 

Calculation and interpretation of results well be performed automatically by Ferritin 

ELISA  system , the normal  range for children from 6 month to 18 years is 7 -140 

ng/ml 

The interpretation of result and classification ranges according to literature Clinical 

Guide to Laboratory tests Saunders Company 2006. 
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3.7 Statistical Analysis  

 

Statistical analysis was performed using SPSS version 18.0 (SPSS Inc., Chicago, IL, 

USA). Using cutoff values proposed by company of each kit for the following: vit D, 

Hb , Zn  and ferritin and using cut off point of literature in weight and height. 

 

3.8 Ethical and administrative considerations  

 

The study was conducted according to the guidelines laid down in the Helsinki 

Declaration of the World Medical Association.  

 Parents of all participating children consented to participate in the study. 

 Approval letter from dean of college of Pharmacy. 

 Approval letter from Cystic Fibrosis Friends Center (CFFC) in Gaza city. 
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CHAPTER IV 

Results 

This chapter introduces the statistical analysis of the sample subjects, includes the 

descriptive analysis to highlight the characteristics of sampled patients and the test of 

research hypothesis.  

4.1 Descriptive Analysis of the Sample Characteristics: 
 

This section presents the distribution of categorical variables and the main summary 

statistics of the quantitative variables. The sample consists of 50 cystic fibrosis patients 

from CFFC in Gaza. 

4.1.1 Description of Personal Information 
 

Table 4.1 presents the distribution of the study subjects by a set of personal variables. 

There are 30 (60%)  patients are male and 20 (40%) are female, where the majority of 

them (90%) are delivered normally and only (10%) of them delivered via caesarean 

section.  

Eighty eight percent (88%) of the parents of the sample are of the first or second degree 

of relativity.  About two-third of the sample are from Gaza governorate, and about one 

fourth of the sample are from the middle Gaza governorate, while only 10% of the 

sample are from the North Gaza, Khan Younis and Rafah governorates. 

Eighty percent (80%) of the sample patients are living in concrete houses, while the rest 

live in asbestos. About two thirds of the sample are members at nuclear families, and 

the rest are members of extended families. 62% of the sample belongs to families with 

more than 6 members, while only 2% of them belong to families with less than 4 

members. 
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Figure 4.1 shows the bar chart of the patient’s arranged among their siblings, the 

highest frequency (32%) refers to the second order.  

 

Table 4.1: Distribution of the study subjects by personal variables  

Personal Variables No. (%) 

Gender 
Male 30 (60.0%) 

Female 20 (40.0%) 

Total 50 (100%) 

Delivery type Normal 45 (90.0%) 

Caesarean section 5 (10.0%) 

Kinship between parents 
Not relatives 6 (12.0%) 

Of the first degree 25 (50.0%) 

Of the second degree 19 (38.0%) 

Place of residence 

North Gaza 2 (4.0%) 

Gaza 33 (66.0%) 

Middle Gaza 12 (24.0%) 

Khan Younis 1 (2.0%) 

Rafah 2 (4.0%) 

Type of residence Concrete 40 (80.0%) 

Asbestos 10 (20.0%) 

Type of family 
Extended family 19 (38.0%) 

Nuclear family 31 (%62.0) 

Number of family 

members 

Less than 4 1 (2.0%) 

4-6 18 (36.0%) 

6-8 13(26.0%) 

More than 8 18 (36.0%) 
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Figure 4.1: Bar char of the patients arrange among their siblings 

 

Table 4.2 presents the summary statistics of the personal variables. The mean weight at 

birth of the sample is 3147.9 gm, the youngest patient is 6 months while the eldest 216 

months (18 years).  The smallest house of patients includes one room only, while the 

largest consists of four rooms, with mean about 3 rooms. 

  

Table 4.2: Summary statistics of the personal variables 

Variable 
Minimum Maximum Mean Std. Deviation 

Weight at birth (gm.) 2200.00 5000.00 3147.90 595.472 

Age  (Months)  6.00 216.00 89.52 50.29 

Number of Rooms  1.00 4.00 2.58 0.99 

 

4.1.2 Description of Demographic Information 
 

The distribution of demographic variables is presented in table 4.3. The main source of 

drinking water is the water distributed and filling by cars, while only 2% of the sample 

drinks the municipality water and another 2% buy mineral water. The majority (94%) of 

the sample are connected with the central sewage network. 

Ninety four percent (94%) of the sample declares that the municipality disposes the 

solid waste periodically and safely, and 88% have natural ventilation at home. On the 
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other hand only 16% of the sample mentioned that there are factories close to home 

contaminated the atmosphere with dust or gases. 

About one fourth of the sample have sanitary landfills close to their homes, and 34% of 

the sample indicates that they have other sources of contaminations, such as fuel 

stations, animal farms or road cars noise. 

Table 4.3: Distribution of the study subjects by demographic variables 

Demographic Variables No. (%) 

Type of water used for drinking 

Municipality 1 (2.0%) 

Filling by cars 48 (96.0%) 

Buy mineral water 1 (2.0%) 

kind of sewage 

Central 47 (94.0%) 

Drilling and wells 2 (4.0%) 

Open 1 (2.0%) 

Does the disposal of Municipality waste 

periodically and safe? 

Yes 47 (94.0%) 

No 3 (6.0%) 

Is there natural ventilation at home Yes 44 (88.0%) 

No 6 (12.0%) 

Are there factories close to home contaminated 

the atmosphere with dust or gases?        

Yes 8 (16.0%) 

No 42 (84.0%) 

Is there a sanitary landfills close to your home?             
Yes 14 (28.0%) 

No 36 (72.0%) 

Other sources of the contaminated 

environment 

Yes 17 (34.0%) 

No 33 (66.0%) 
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4.1.3 Description of Family Characteristics 

Table 4.4 gives the distribution of the study subjects by their family characteristics. 

70% of patients’ fathers and 92% of mothers have the general secondary certificate or 

higher. 86% of fathers and only 8% of mothers are working. 44% of fathers are 

smoking while none of mothers are smoking, half of smoking fathers smoke in the 

presence of children. 

Table 4.4: Distribution of the study subjects by family characteristics 

Family characteristics 
No (%) 

Father Mother 

Education level 

Primary 7 (14.0%) 2 (4.0%) 

Preparatory 8 (16.0%) 2 (4.0%) 

Secondary 13 (26.0%) 32 (64.0%) 

University 20 (40.0%) 13 (26.0%) 

Post graduate 2 (4.0%) 1 (2.0%) 

Work 
Work 43 (86.0%) 4 (8.0%) 

Does not work 7 (14.0%) 46 (92.0%) 

Does he/she smoke? 
Yes 22 (44.0%) 0 (0%) 

No 28 (56.0%) 50 (100%) 

Does he/she smoke in the 

presence of children? 

Yes 11 (50.0%) - 

No 11 (50.0%) - 

Is there anyone in the 

home smokes in the 

presence of children? 

Yes 11 (22.0%) 

No 
39 (78.0%) 

Are parents were 

examined genetically to 

cystic fibrosis disease? 

Yes 5 (10.0%) 

No 
45 (90.0%) 

Number of patients with 

cystic fibrosis in the 

family 

1 25 (50.0%) 

2 20 (40.0%) 

3 5 (10.0%) 

Monthly Income 

Less than 1500 NIS 23 (46.0%) 

1500-3000 21 (42.0%) 

3000-4500 4 (8.0%) 

More than 4500 2 (4.0%) 

*  NIS   New Israelian Shikel 
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The majority of parents (90%) were not examined genetically to cystic fibrosis disease. 

Half of the sample families have only one patient of cystic fibrosis, and 40% of families 

have two patients and 10% of families have three cystic fibrosis patients. About half of 

the sample families (46%) have a monthly income less than 1500 NIS, while only 12% 

of the sample has more than 3000 NIS. 

Table 4.5 presents the summary statistics of the mother characteristic. The minimum 

number of pregnancy is 2 and the maximum is 13 times, while the minimum number of 

abortion is zero and the maximum is five times. 

 

Table 4.5: Summary statistics of the Mother characteristics 

Variable 
Minimum Maximum Mean Std. Deviation 

Number of Pregnancy      2.00 13.00 6.30 3.36 

Numbers of Abortion 0.00 5.00 1.28 1.46 

 

4.1.4 Description of Patient Characteristics 

 

This subsection aims to present the characteristics of patients and the way of dealing 

with them. Table 4.6 presents the distribution of the patients by their characteristics.  

Results show that about one fourth of the patients discovered the cystic fibrosis disease 

since birth, and about the same proportion are suffering from other diseases. 

About three-fourths of the sample declares that their respiratory system is the most 

effected system by cystic fibrosis disease, followed by the digestive system. The most 

popular symptoms are experienced by the patient is recurrent pulmonary infections, 

followed by viscous sputum, while the most rare symptoms is constipation. 
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Table 4.6: Distribution of the study subjects by patients characteristics 

Patients’ Characteristics No. (%) 

Discovering disease since 

birth 

Yes 11 22.0% 

No 39 78.0% 

Suffering from other 

diseases 

Yes 13 26.0% 

No 37 74.0% 

Periodic visits to the 

doctor 

Yes 46 92.0% 

No 4 8.0% 

The most affected 

systems by the disease 

Respiratory system 37 74.0% 

digestive system 6 12.0% 

Glands and urinary system 3 6.0% 

All at the same level 4 8.0% 

The symptoms 

experienced by the 

patient 

Recurrent pulmonary infections 40 80.0% 

frequent and chronic cough 32 64.0% 

Shortness of breath 29 58.0% 

viscous sputum 39 78.0% 

Cyanosis 15 30.0% 

infections of the sinuses 14 28.0% 

Frequent intestinal infections 11 22.0% 

chronic diarrhea 11 22.0% 

Steatorrhea 25 50.0% 

intestinal cramps and gases 23 46.0% 

Delayed development             29 58.0% 

Constipation 8 16.0% 

Malabsorption of food 21 42.0% 

Osteomalacia 5 10.0% 

 

Table 4.7 presents the distribution of the study subjects by way of dealing with patients. 

Thirty percent (30%) of patients were entered the NICU at birth. Sweat test is the most 

common way of diagnosis of cystic fibrosis disease (36%), followed by symptoms and 

sweat test and genetic tests, while only 4% of patients were expected prior to birth, 

while only 4% were diagnosed at private clinics and 16% were diagnosed at specialized 

center inside Gaza and 22% outside Gaza. 

Fourty four (44%) percent of patients need frequent hospitalized and the majority of 

them (35.3%) stay more than 10 days at hospital at a time. Respiratory problems 

associated with the disease are the main cause of admissions for about 90% of those 
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patients. 84.0% of patients are visiting specialized clinics at the hospital on a regular 

basis. More than half of patients were diagnosed at Governmental pediatric hospital.  

Table 4.7: Distribution of the study subjects by way of dealing with patients 

Dealing with patient 
No. (%) 

Entered the NICU at 

birth 

Yes 15 30.0% 

No 35 70.0% 

Diagnosis method 

Symptoms only 6 12.0% 

sweat test 18 36.0% 

Genetic test 3 6.0% 

Expected prior to birth       2 4.0% 

Symptoms and sweat test 11 22.0% 

symptoms and sweat test and genetic tests 17 34.0% 

Diagnosis place 

Government Children's Hospital 29 58.0% 

Private Clinic 2 4.0% 

Specialist medical center inside Gaza 8 16.0% 

medical center outside Gaza 11 22.0% 

Need to be 

hospitalized 

frequently 

Yes 22 44.0% 

No 
28 56.0% 

Number of days of 

Admission  

From 1-3 days 8 23.5% 

from 4-6 days 5 14.7% 

From 7-10 days 9 26.5% 

more than 10 days 12 35.3% 

Total 34 100% 

Direct cause of 

hospital admission 

Respiratory problems associated with the 

disease 
37 90.2% 

Digestive problems associated with the 

disease 
2 4.9% 

Growth problems as a result of the disease 1 2.4% 

other problem not  related to the disease 1 2.4% 

Total 41 100% 

Visiting specialized 

clinics at the hospital 

on a regular basis 

Yes 42 84.0% 

No 
8 16.0% 
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Table 4.8 gives the distribution of the study subjects by family dealing with patients, 

74% of families provide the necessary health care at home, and half of the families 

providing the necessary medicines for the child properly. The majority of families 

(94.0%) committed to provide the medication for the child punctually.  

Sixty two percent of the families doing physical therapy for the respiratory system 

daily. The majority of families (92.0%) claim the availability of breathing support 

apparatus (device vaporizer or oxygen). About 60% of families are able to provide 

antibiotics, digestive enzymes, vitamins or appropriate milk for their children. 

Table 4.8: Distribution of the study subjects by family dealing with patients 

Family dealing with patient No. (%) 

Providing the necessary health care at home 
Yes 37 74.0% 

No 13 26.0% 

Providing the necessary medicines for the child 

properly 

Yes 25 50.0% 

No 25 50.0% 

Providing medication for the child punctually 
Yes 47 94.0% 

No 3 6.0% 

Doing physical therapy for the respiratory 

system daily  

Yes 31 62.0% 

No 19 38.0% 

Availability of breathing support apparatus 

(device vaporizer or oxygen)?           

Yes 46 92.0% 

No 4 8.0% 

Doing vaporization for the child regularly 
Yes 35 70.0% 

No 15 30.0% 

Providing the antibiotics 
Yes 30 60.0% 

No 20 40.0% 

Providing digestive enzymes 
Yes 36 72.0% 

No 14 28.0% 

Providing the vitamins 
Yes 31 62.0% 

No 19 38.0% 

Providing the appropriate milk  
Yes 29 58.0% 

No 21 42.0% 
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The summary statistics of the patients’ characteristics for a set of quantitative variables 

is given in table 4.9 the mean age of cystic fibrosis disease is 16.18 month, while the 

mean length of stay for children who entered the NICU at birth is 11.47 days. The mean 

number of hospital admission is about six times per year. For those who are used to 

have vaporization, the mean number of daily vaporize is 2.39 times per day. 

Table 4.9: Summary statistics of the patients’ characteristics 

Variable 
No Minimum Maximum Mean Std. Deviation 

Age at diagnosis (month)      50 1.00 120.00 16.18 30.23 

Length of  NICU stay (day) 15 1.00 30.00 11.47 10.95 

Hospital admission (per year) 26 1.00 24.00 6.04 6.16 

Daily vaporize 33 1.00 5.00 2.39 0.97 

 

4.1.5 Description of Food Frequency 
 

The distribution of food frequency is presented in table 4.10. More than 90% of the 

sample are committed to have the three main meals, namely, breakfast, lunch and 

dinner. About two-thirds the samples have snack 1 while about three-fourths of the 

sample used to have snack 2. The most frequent snack is the fruit with percentage 

(68.0%), followed by starch (58%), while the rarest snack is the nuts and kernels (14%). 

Fourty four percent (44%)   of the sample drink water only when they are thirsty and 

only 4% drink more than eight cups of water daily. 84% of the sample drinks natural 

juices, while about half of the sample drinks sodas. About two thirds of the sample eat 

the fast food, with mean 1.7 meals weekly.  
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Table 4.10: Distribution of the study subjects by food frequency 

Food frequency 

 

 

No. (%) 

Having meals 

Breakfast 46 92.0% 

Snack 1 33 66.0% 

Lunch 49 98.0% 

Snack 2 37 74.0% 

Dinner 49 98.0% 

Snack Type 

Starch 29 58.0% 

Protein 10 20.0% 

Vegetables 13 26.0% 

Fruits 34 68.0% 

Sweet 23 46.0% 

Nuts and Kernels 7 14.0% 

Rate intake water 

Only when thirsty 22 44.0% 

4-6 cups 13 26.0% 

6-8 cups 13 26.0% 

More than 8 cups 2 4.0% 

Drinking the natural juices 
Yes 42 84.0% 

No 8 16.0% 

Drinking the sodas 
Yes 26 52.0% 

No 24 48.0% 

Eating Fast Food 
Yes 34 68.0% 

No 16 32.0% 

Eating bread  
Yes 49 98.0% 

No 1 2.0% 

Eating rice 
Yes 45 90.0% 

No 5 10.0% 

For cooking rice, use 
Oil 44 97.8% 

Margarine 1 2.2% 

Eating yellow cheese 
Yes 36 72.0% 

No 14 28.0% 

Eating chips 
Yes 40 80.0% 

No 10 20.0% 

Eating Fish Yes 42 84.0% 

Preferred fish cooking 
Frying 41 97.6% 

Grilling 1 2.4% 

Eating pans Yes 43 86.0 

Eating eggs Yes 44 88.0 
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Almost all the sample (98%) eat bread, and 90% eat rice, where 97% of them cooked it 

with oil. 72% of the sample eat the yellow cheese, and 80% eat chips. 84%  of the 

sample eat fish, and 97.6% preferred it fried and about 88% eat eggs. 

 

4.1.6 Description of Knowledge 
 

The sixth section of the questionnaire aims to assess the knowledge of the patient or 

guardian about digestive enzymes capsules (Creon). Table 4.11 presents 27 different 

items associated with the required creon as well as the number and percentages of 

patients or their guardians those response correctly. 

 

The results in Table 4.11 show that the highest correct responses refer to some popular 

items include watermelon or cantaloupe, cucumber, tomato, cup of tea or coffee with 

and without sugar and gum.  

On the other hand the lowest correct responses refer to bean dish, chips, vegetable soup, 

yellow cheese, cup of milk, egg, small dish Molokai, kabab, small piece of meat and 

small dish of cooking beans or peas. 

 

Table 4.12 presents a list of 30 phrases reflecting the knowledge of parents about the 

cystic fibrosis disease, attached with the correct answer and the percentages of correct 

responses. In general, most of the phrases are evaluated correctly from the parents, 

except phrases numbers 8, 18 and 27. 
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Table 4.11: The knowledge of the patient or guardian capsules digestive enzymes  

(Creon) 

No. Item 
The required Creon 

Number 

Correct 

responses,  

No. (%) 

1 
Medium fruit banana, apple, 

guava 

0 37 (74.0%) 

2 Chips 2 7 (14.0%) 

3 Medium biscuits 1 22 (44.0%) 

4 Piece of watermelon or cantaloupe 0 36 (72.0%) 

5 Cucumber or tomato 0 37 (74.0%) 

6 Cup of fruit juice 0 38 (76.0%) 

7 Small dish vegetable soup 1 8 (16.0%) 

8 Small dish vegetables salad 0 25 (50.0%) 

9 Small Homs dish 2 18 (36.0%) 

10 Small bean dish 0 3 (6.0%) 

11 Yellow cheese piece  0 6 (12.0%) 

12 Falafel sandwich 2 16 (32.0%) 

13 Cup of milk 1 10 (20.0%) 

14 Eggs 1 17 (34.0%) 

15 Small dish Molokai 1 7 (14.0%) 

16 Chicken thigh 2 11 (22.0%) 

17 Pasta dish 2 14 (28.0%) 

18 Two kebabs pieces 1 3 (6.0%) 

19 Piece of meat 1 5 (10.0%) 

20 Small rice dish 1 11 (22.0%) 

21 Small dish cooking beans or Peas 1 7 (14.0%) 

22 Cup of tea or coffee without sugar 0 38 (76.0%) 

23 Cup of coffee or tea with sugar 0 37 (74.0%) 

24 Children candies and obvious 0 25 (50.0%) 

25 Lotion drought for children 0 33 (66.0%) 

26 Gum 0 41 (82.0%) 

27 Piece Cake Medium 1-2 30 (60.0%) 
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Table 4.12: The knowledge about cystic fibrosis disease 

No. Phrase 
Correct 

Answer 

Correct 

responses, 

No. (%) 

1 
Disease, cystic fibrosis, a hereditary disease that is transmitted 

through the genes 
Yes 40 (80.0%) 

2 
Cystic fibrosis disease is transmitted from person to another 

by infection 
No 47 (94.0%) 

3 
If one parent was gene carrier of the disease cystic fibrosis, 

the disease will transmitted to children 
No 29 (58.0%) 

4 
The disease can diagnosed in children with cystic fibrosis 

during pregnancy 
Yes 31 (62.0%) 

5 
The examination of sweat test the best tests that could be on 

the way to diagnose 
Yes 38 (76.0%) 

6 All cystic fibrosis patients complain of the same symptoms No 30 (60.0%) 

7 
The fundamental problem in the disease cystic fibrosis is an 

imbalance in the secretion of salts 
Yes 34 (68.0%) 

8 
Viscous secretions in patients with cystic fibrosis resulting 

from the imbalance of secretion of salts 
Yes 24 (48.0%) 

9 
Certainly test for the disease cystic fibrosis is gene 

examination 
Yes 44 (88.0%) 

10 

A lot of cystic fibrosis patients  reach to an advanced age , 

and succeed in the management of lifestyle in the family and 

in the study and work 

Yes 41 (82.0%) 

11 
Disease, cystic fibrosis affects the respiratory, digestive and 

endocrine systems 
Yes 46 (92.0%) 

12 
Most patients suffering from cystic fibrosis, frequent 

infections of the lung and respiratory tract 
Yes 50 (100.0%) 

13 

Cannot overcome the gastrointestinal symptoms and 

malnutrition in patients with cystic fibrosis by Eating the right 

amount of digestive enzymes 

No 38 (76.0%) 

14 
Can cystic fibrosis patients cured after taking medication for a 

specific time period 
No 41 (82.0%) 

15 

Does not require a patient with cystic fibrosis permanent 

commitment basic treatments such as digestive enzymes and 

antibiotics 

No 46 (92.0%) 

16 
No effect of the disease cystic fibrosis on the growth and 

development of cystic fibrosis patients 
No 48 (96.0%) 

17 
Cannot be considered a disease of cystic fibrosis disease 

threatened the life of the patient 
No 45 (90.0%) 

18 All cystic fibrosis patients develop diabetes in old age No 11 (22.0%) 

19 

The child must inherit two genes for cystic fibrosis  from 

parent even to be sick of the disease and show symptoms of 

the disease 
Yes 29 (58.0%) 

20 

The main goal in the treatment of cystic fibrosis is to prevent 

infection in the respiratory tract to develop and maintain good 

nutrition 

Yes 48 (96.0%) 

21 
For patients with cystic fibrosis diet is different from natural 

persons 
Yes 39 (78.0%) 
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22 Cystic fibrosis patient needs exercise for 20-30 minutes a day Yes 43 (86.0%) 

23 
Does not require a patient with cystic fibrosis physiotherapy 

chest for filtering viscous secretions daily 
No 46 (92.0%) 

24 
Digestive enzymes needed by patients with every meal, and 

depending on their size and components 
Yes 50 (100.0%) 

25 
Medicines such as vitamins, nutritional support needed by 

patients with cystic fibrosis continuously 
Yes 48 (96.0%) 

26 
Cystic fibrosis patient needs antibiotics for Severeal weeks 

and periodically 
Yes 46 (92.0%) 

27 
Does not require that the gene carrier will inherit disease 

cystic fibrosis gene to his sons 
No 14 (28.0%) 

28 
Health services provided by health ceters have a significant 

impact on the health of patients with cystic fibrosis 
Yes 49 (98.0%) 

29 
Daily health care by the parents of the child patient has an 

effect on his health 
Yes 50 (100.0%) 

30 The child's diet must be rich in calories  Yes 42 (84.0%) 

 

 

The scores of knowledge assessment about the required creon and the cystic fibrosis 

disease are summarized in table 4.13. The summary statistics reflect low knowledge 

about the required creon, where neither the mean nor the median scores exceed the 50% 

. On the other hand, the mean of knowledge about cystic scores is 79.13% and the 

median score is 81.67% which reflect relatively high knowledge. 

 

Table 4.13: Summary statistics of the knowledge assessment 

 

Statistic 
Knowledge about the 

required creon 

Knowledge about cystic 

fibrosis 

Minimum 7.41% 50.00% 

Maximum 66.67% 96.67% 

Mean 40.15% 79.13% 

Mode 37.04% 83.33% 

First quartile 37.04% 73.33% 

Second quartile (median) 40.74% 81.67% 

Third quartile 48.15% 86.67% 
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Four biochemical measurements are obtained for each patient, their mean and standard 

deviations as well as their distribution according the normal values are presented in 

table 4.14.  

The percentages of patients with normal values of the hemoglobin, ferritin in blood and 

zinc in blood are 62%, 92% and 74%, respectively. While 48% of patients have 

sufficient amount of vitamin D in their blood. 

Table 4.14: Summary statistics of the biochemical measurements 

 

Test Mean S.D. Normal Abnormal 

Hemoglobin 11.44 0.97 31 (62.0%) 19 (38.0%) 

Ferritin in blood 29.09 35.59 46 (92.0%) 4 (8.0%) 

Zinc in blood 79.54 14.58 37 (74.0%) 13 (26.0%) 

Test Mean S.D. Deficiency Insufficiency Sufficiency 

Vitamin D in blood 20.92 7.54 4 (8.0%) 22 (44.0%) 24 (48.0%) 

 

 

Six anthropometric measurements are obtained for each patient and summarized in table 

4.15. The distribution of the height-for-age index for measuring chronic malnutrition 

(stunting) according to four categories associated with their range is given in table 4.16.  

Only 18% of the samples have normal score based on the height-for-age index, while 

12% are considered as Severe stunting and 70% among moderate or mild stunting 

categories. 

Table 4.15: Summary statistics of the anthropometric measurements 

Variable Minimum Maximum Mean Std. Deviation 

Height (cm) 61.00 150.00 111.34 23.49 

Weight (kg) 5.10 61.50 20.57 10.54 

Height-for-age -4.07 1.15 -1.81 1.11 

Weight for Height -5.57 2.30 -0.56 1.43 

Weight-for-age -3.65 1.11 -1.49 1.10 

Waist circumference 36.50 99.00 58.73 11.70 
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Table 4.16: Distribution of the Weight-for-Age index 

 

Height-for-Age Range frequency Percentage 

Severe stunting 
3  6 12.0% 

Moderate stunting 
]2,3(   19 38.0% 

Mild stunting 
]1,2(   16 32.0% 

Normal 
1  9 18.0% 

 

 

 

Two other anthropometric indices, namely, weight-for-height and weight-for –age are 

considered and their distributions are presented in table 4.17.  

 

The weight-for-age index show that 92% of the samples belong to the normal wasting 

group, while only 4% suffer from severe wasting and another 4% are considered 

moderate wasting. On the other hand, the weight-for-age index show that 72% of the 

sample have normal weight, while 8% belong to the Severe underweight. 

 

 

Table 4.17: Distribution of the Height-for-Age index 

 

Anthropometric index Range 
Weight-for-Height Weight-for-Age 

No. (%) No. (%) 

Severe  3  2 (4.0%) 4 (8.0%) 

Moderate  ]2,3(   2 (4.0%) 10 (20.0%) 

Normal  2  46 (92.0%) 36 ( 72.0%) 
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4.2 Inferential Statistics  
 

After the description of the features and characteristics of considered factors in the 

previous section, this section deals with the testing of research hypothesis, via 

appropriate statistical tests.  

4.2.1 Hypothesis 1: 
 

There is a significant association between different aspects of malnutrition and the 

socio-demographic factors of CF patients at 0.05 level of significance.   

Due to the big number of the socio-demographic factors of cystic fibrosis patients, only 

tests with significant association will be discussed in the following. Two association 

tests are considered the first is the chi-squared test of association between two 

categorical variables and the second is a non-parametric test known as Fisher exact. 

Table 4.18 presents the distribution of patients according to their gender and 

biochemical and anthropometric measurements, associated with the appropriate 

association test. Results in table 4.18 show that there is no statistical association 

between gender and any of the considered biochemical and anthropometric variables at 

0.05 level of significance except the association between gender and vitamin D in the 

blood, where there more females with deficiency of vitamin D in blood compare to 

males.  

Table 4.19 presents the distribution of patients according to their place of residency and 

biochemical and anthropometric measurements, associated with the Fisher exact test. 

Results in table 4.19 show that there is no statistical association between place of 

residency and any of the considered biochemical and anthropometric variables at 0.05 

level of significance except the association between the place of residence and zinc in 

the blood, where there more patients from Khan Younis have abnormal values zinc in 

blood compare to other governorates.  
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Table 4.18: Distribution of patients according to their gender and biochemical and 

anthropometric measurements 

 

Biochemical and 

anthropometric 

measurements 

Gender 

Test 

value 
p-value Male Female Total 

No. (%) No. (%) No. (%) 

Hemoglobin 
Normal 19 (61.3%) 12 (38.7%) 31 (62%) 

0.057$ 0.812 
Abnormal 11 (57.9%) 8 (42.1%) 19 (38%) 

Ferritin in 

blood 

Normal 29 (61.7%) 18 (38.3%) 47 (94%) 
0.925# 0.556 

Abnormal 1 (33.3%) 2 (66.7%) 3 (6%) 

Zinc in 

blood 

Normal 23 (60.5%) 15 (39.5%) 38 (76%) 
0.018$ 0.892 

Abnormal 7 (58.3%) 5 (41.7%) 12 (24%) 

 

Vitamin D in 

blood 

Deficiency 0 (0.0%) 4 (100.0%) 4 (8%) 

8.024# 0.014* Insufficiency 12 (54.5%) 10 (45.5%) 22 (44%) 

Sufficiency 18 (75.0%) 6 (25.0%) 24 (48%) 

Height-for-

Age 

Severe  2 (33.3%) 4 (66.7%) 6 (12%) 

2.434# 0.507 
Moderate  11 (57.9%) 8 (42.1%) 19 (38%) 

Mild  11 (68.8%) 5 (31.2%) 16 (32%) 

Normal 6 (66.7%) 3 (33.3%) 9 (18%) 

Weight-for-

Height 

Severe  2 (100.0%) 0 (0.0%) 2 (4%) 

3.509# 0.141 Moderate  0 (0.0%) 2 (100.0%) 2 (4%) 

Normal  28 (60.9%) 18 (39.1%) 46 (92%) 

Weight-for-

Age 

Severe  2 (50.0%)  2 (50.0%) 4 (8%) 

0.394# 1.000 Moderate  6 (60.0%) 4 (40.0%) 10 (20%) 

Normal  22 (61.1%) 14 (38.9%) 36 (72%) 

.* statistically significant at 05.0 . 

$ Chi square test. 

# Fisher exact test 
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Table 4.19: Distribution of patients according to their place of residence and 

biochemical and anthropometric measurements 

 

Biochemical and 

anthropometric 

measurements 

Place of residence 
 

Test 

value 

p-

value 
North Gaza Mid. K.Y. Rafah 

No. No. No. No. No. 

Hemoglobin 
Normal 2 20 7 0 2 

3.384# 0.503 
Abnormal 0 13 5 1 0 

Ferritin in 

blood 

Normal 2 30 12 1 2 
3.252# 0.677 

Abnormal 0 3 0 0 0 

Zinc in 

blood 

Normal 1 23 12 0 2 
8.971# 

0.030

* Abnormal 1 10 0 1 0 

 

Vitamin D in 

blood 

Deficiency 0 2 1 1 0 

9.975# 0.204 Insufficiency 0 16 6 0 0 

Sufficiency 2 15 5 0 2 

Height-for-

Age 

Severe 0 4 2 0 0 

11.323# 0.441 
Moderate 1 13 2 1 2 

Mild 0 12 4 0 0 

Normal 1 4 4 0 0 

Weight-for-

Height 

Severe 0 2 0 0 0 

13.342# 0.187 Moderate 0 1 0 1 0 

Normal 2 30 12 0 2 

Weight-for-

Age 

Severe 0 4 0 0 0 

8.410# 0.416 Moderate 0 5 3 1 1 

Normal 2 24 9 0 1 

.* statistically significant at 05.0 . 

# Fisher exact test. 
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Table 4.20 gives the distribution of patients according to the monthly income and 

biochemical and anthropometric measurements, associated with the Fisher exact test. 

Results in Table 4.21  show that there is no statistical association between the monthly 

income and any of the considered biochemical and anthropometric variables at 0.05 

level of significance except the association between the monthly income and weight-

for-age index, where none of the higher income classes is considered in the Severe 

category.  

There is a statistical significant association between the monthly income and the 

weight-for-height index at 0.1 level of significance, where neither Severe or moderate 

members are belong to the highest income class (more than 4500 NIS).    

Table 4.21 gives the distribution of patients according to the most affected system of the 

disease and biochemical and anthropometric measurements, associated with the Fisher 

exact test. Results in Table 4.21  show that there is no statistical association between the 

most affected system by disease and any of the considered biochemical and 

anthropometric variables at 0.05 level of significance except the association between 

the most affected system and weight-for-age index, where the majority of the normal 

class their respiratory system is the most effected system.  
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Table 4.20: Distribution of patients according to their monthly income and 

biochemical and anthropometric measurements 

 

Biochemical and 

anthropometric 

measurements 

Monthly income 

 

Test 

value 

p-value < 1500 1500-3000 3000-4500 > 4500 

No. (%) No. (%) No. (%) No. (%) 

Hemoglobin 
Normal 14 (45.2%) 13 (41.9%) 3 (9.7%)  1 (3.2%) 

0.734# 1.00 

Abnormal 9 (47.4%) 8 (42.1%) 1 (5.3%) 1 (5.3%) 

Ferritin in 

blood 

Normal 21 (44.7%) 20 (42.6%)  4 (8.5%) 2 (4.3%) 

1.376# 1.00 

Abnormal 2 (66.7%) 1 (33.3%)  0 (0.0%) 0 (0.0%) 

Zinc in 

blood 

Normal 19 (50.0%) 15 (39.5%) 2 (5.3%) 2 (5.3%) 

2.724# 0.379 

Abnormal 4 (33.3%) 6 (50.0%) 2 (16.7%) 0 (0.0%) 

 

Vitamin D 

in blood 

Deficiency 1 (25.0%) 2 (50.0%)  1 (25.0%) 0  (0.0%) 

5.046# 0.566 Insufficiency 10 (45.5%) 10 (45.5%) 2 (9.1%) 0 (0.0%) 

Sufficiency 12 (50.0%) 9 (37.5%)  1 (4.2%) 2 (8.3%) 

Height-for-

Age 

Severe  
5 (83.3%) 1 (16.7%) 0 (0.0%) 0 (0.0%) 

7.363# 0.574 
Moderate  

6 (31.6%) 10 (52.6%) 2 (10.5%) 1 (5.3%) 

Mild  
6 (37.5%) 7 (43.8%) 2 (12.5%) 1 (6.2%) 

Normal 
6 (66.7%) 3 (33.3%) 0 (0.0%) 0  (0.0%) 

Weight-for-

Height 

Severe  0 (0.0%) 1 (50.0%) 1 (50.0%) 0 (0.0%) 

11.069# 0.053** Moderate  0 (0.0%) 1 (50.0%) 1 (50.0%)  0 (0.0%) 

Normal  23 (50.0%) 19 (41.3%) 2 (4.3%)  2 (4.3%) 

Weight-for-

Age 

Severe  1 (25.0%) 3 (75.0%)  0 (0.0%) 0 (0.0%) 

11.666# 0.033* Moderate  5 (50.0%) 1 (10.0%)  3 (30.0%) 1 (10.0%) 

Normal  17 (47.2%) 17 (47.2%) 1 (2.8%) 1 (2.8%) 

.* statistically significant at 05.0 .     ** statistically significant at 1.0 . 

# Fisher exact test. 
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Table 4.21: Distribution of patients according to the most affected system by disease 

and biochemical and anthropometric measurements 

 

Biochemical and 

anthropometric 

measurements 

Most affect systems by disease 

 

Test 

value 

p-value 
Respiratory 

 system 

digestive 

system 

Glands 

and 

urinary 

system 

all at the 

same level 

No. (%) No. (%) No. (%) No. (%) 

Hemoglobin 
Normal 23 (74.2%) 2 (6.5%) 3 (9.7%) 3 (9.7%) 

3.685# 0.306 

Abnormal 14 (73.7%) 4 (21.1%) 0 (0.0%) 1 (5.3%) 

Ferritin in 

blood 

Normal 34 (72.3%) 6 (12.8%) 3 (6.4%) 4 (8.5%) 

0.987# 1.000 

Abnormal 3 (100.0%) 0 (0.0%) 0 (0.0%) 0 (0.0%) 

Zinc in 

blood 

Normal 29 (76.3%) 5 (13.2%) 2 (5.3%) 2 (5.3%) 

2.358# 0.484 

Abnormal 8 (66.7%) 1 (8.3%) 1 (8.3%) 2 (16.7%) 

 

Vitamin D 

in blood 

Deficiency 2 (50.0%) 0 (0.0%) 1 (25.0%) 1 (25.0%) 

6.130# 0.347 Insufficiency 16 (72.7%) 4 (18.2%) 1 (4.5%) 1 (4.5%) 

Sufficiency 19 (79.2%) 2 (8.3%) 1 (4.2%) 2 (8.3%) 

Height-for-

Age 

Severe  
4 (66.7%) 1 (16.7%) 0 (0.0%) 1 (16.7%) 

7.127# 0.589 
Moderate  13 (68.4%) 2 (10.5%) 2 (10.5%) 2 (10.5%) 

Mild  13 (81.2%) 3 (18.8%) 0 (0.0%) 0 (0.0%) 

Normal 
7 (77.8%) 0 (0.0%) 1 (11.1%) 1 (11.1%) 

Weight-for-

Height 

Severe  1 (50.0%) 1 (50.0%) 0 (0.0%) 0 (0.0%) 

8.118# 0.246 Moderate  1 (50.0%) 0 (0.0%) 0 (0.0%) 1 (50.0%) 

Normal  35 (76.1%) 5 (10.9%) 3 (6.5%) 3 (6.5%) 

Weight-for-

Age 

Severe  2 (50.0%) 2 (50.0%) 0 (0.0%) 0 (0.0%) 

11.822# 0.028* Moderate  5 (50.0%) 1 (10.0%) 1 (10.0%) 3 (30.0%) 

Normal  30 (83.3%) 3 (8.3%) 2 (5.6%) 1 (2.8%) 

.* statistically significant at 05.0 .      # Fisher exact test    

. 
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Table 4.23 presents the distribution of patients according to their status of the symptoms 

“delayed development” and biochemical and anthropometric measurements, associated 

with the appropriate association test. Results in table 4.23 show that there is no 

statistical association between the delayed development status and any of the considered 

biochemical and anthropometric variables at 0.05 level of significance except the 

association between delayed development status and the weight-for-age index, where 

there more patients have delayed development symptoms are in Severee or moderate 

categories of weight-for-age index.  

Table 4.24 presents the distribution of patients according to ability of family for 

providing the needed digestive enzymes and biochemical and anthropometric 

measurements, associated with the appropriate association test. Results in table 4.24 

show that there is no statistical association between the ability of family for providing 

the needed digestive enzymes and any of the considered biochemical and 

anthropometric variables at 0.05 level of significance. There is a significant association 

at 0.1 level of significance between ability of family for providing the needed digestive 

enzymes  and the zinc in blood, where there more patients belong to the normal 

category of zinc in blood from families able to provide the need digestive enzymes.  
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Table 4.22: Distribution of patients according to their symptoms “delayed 

development” and biochemical and anthropometric measurements 

 

Biochemical and 

anthropometric 

measurements 

Delayed development 

Test 

value 
p-value No Yes Total 

No. (%) No. (%) No. (%) 

Hemoglobin 
Normal 15 (48.4%) 16 (51.6%) 31 (62%) 

1.366$ .242 
Abnormal 6 (31.6%) 13 (68.4%) 19 (38%) 

Ferritin in 

blood 

Normal 20 (42.6%) 27 (57.4%) 47 (94%) 
0.000# 1.000 

Abnormal 1 (33.3%) 2 (66.7%) 3 (6%) 

Zinc in 

blood 

Normal 17 (44.7%) 21 (55.3%)  38 (76%) 
0.487$ 0.485 

Abnormal 4 (33.3%) 8 (66.7%)  12 (24%) 

 

Vitamin D in 

blood 

Deficiency 1 (25.0%) 3 (75.0%) 4 (8%) 

2.760# 0.292 Insufficiency 7 (31.8%) 15 (68.2%) 22 (44%) 

Sufficiency 13 (54.2%) 11 (45.8%) 24 (48%) 

Height-for-

Age 

Severe  2 (33.3%) 4 (66.7%) 6 (12%) 

2.179# 0.563 
Moderate  6 (31.6%) 13 (68.4%) 19 (38%) 

Mild  8 (50.0%) 8 (50.0%) 16 (32%) 

Normal 5 (55.6%) 4 (44.4%)  9 (18%) 

Weight-for-

Height 

Severe  0 (0.0%) 2 (100.0%)  2 (4%) 

2.389# 0.420 Moderate  0 (0.0%) 2 (100.0%)  2 (4%) 

Normal  21 (45.7%) 25 (54.3%)  46 (92%) 

Weight-for-

Age 

Severe  0 (0.0%) 4 (100.0%) 4 (8%) 

9.440# 0.006* Moderate  1 (10.0%)  9 (90.0%) 10 (20%) 

Normal  20 (55.6%) 16 (44.4%) 36 (72%) 

.* statistically significant at 05.0 . 

$ Chi square test. 

# Fisher exact test 
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Table 4.23: Distribution of patients according to the ability of family for providing the 

needed digestive enzymes and biochemical and anthropometric measurements 

 

Biochemical and 

anthropometric 

measurements 

Providing needed digestive enzymes  

Test 

value 
p-value Yes No Total 

No. (%) No. (%) No. (%) 

Hemoglobin 
Normal 20 (64.5%) 11 (35.5%) 31 (62%) 

2.266$ 0.132 
Abnormal 16 (84.2%) 3 (15.8%) 19 (38%) 

Ferritin in 

blood 

Normal 33 (70.2%) 14 (29.8%) 47 (94%) 
2.045# 0.550 

Abnormal 3 (100.0%) 0 (0.0%) 3 (6%) 

Zinc in 

blood 

Normal 30 (78.9%) 8 (21.1%) 38 (76%) 
3.546$ 0.071** 

Abnormal 6 (50.0%) 6 (50.0%) 12 (24%) 

 

Vitamin D in 

blood 

Deficiency 4 (100.0%) 0 (0.0%) 4 (8%) 

1.315# 0.645 Insufficiency 15 (68.2%) 7 (31.8%) 22 (44%) 

Sufficiency 17 (70.8%) 7 (70.8%) 24 (48%) 

Height-for-

Age 

Severe  2 (33.3%) 4 (66.7%) 6 (12%) 

5.531# 0.123 
Moderate  15 (78.9%) 4 (21.1%) 19 (38%) 

Mild  11 (68.8%) 5 (31.2%) 16 (32%) 

Normal 8 (88.9%) 1 (11.1%) 9 (18%) 

Weight-for-

Height 

Severe  1 (50.0%) 1 (50.0%) 2 (4%) 

1.280# 0.744 Moderate  2 (100.0%) 0 (0.0%) 2 (4%) 

Normal  33 (71.7%) 13 (28.3%) 46 (92%) 

Weight-for-

Age 

Severe  4 (100.0%) 0 (0.0%) 4 (8%) 

1.298# 0.670 Moderate  7 (70.0%) 3 (30.0%) 10 (20%) 

Normal  25 (69.4%) 11 (30.6%) 36 (72%) 

.* statistically significant at 1.0 . 

$ Chi square test. 

# Fisher exact test 
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4.2.2 Hypothesis 2: 

There is a significant association between different aspects of malnutrition and 

knowledge, attitude and practice of CF patients at 0.05 level of significance.   

 

In this subsection we consider two measures of knowledge, the first is about the number 

of required creon and the second is the knowledge about Cystic Fibrosis disease .Table 

4.24 presents the Pearson’s correlation coefficient between the two measures of 

knowledge and seven biochemical and anthropometric measurements. Results show that 

there are insignificant correlation between knowledge measures and the biochemical 

and anthropometric measurements at 0.05 level of significant, except between zinc in 

blood and the knowledge about cystic fibrosis, where Pearson’s correlation coefficient 

is 0.306 with p-value 0.031.  

Table 4.24: Pearson’s Correlation coefficient between knowledge and biochemical 

and anthropometric measurements 

Biochemical and anthropometric 

measurements 

Knowledge scale 

knowledge about 

number of required 

creon 

knowledge about 

cystic fibrosis 

Hemoglobin -0.023  (.872) -0.049 (0.735) 

Ferritin in blood 0.173  (0.229) 0.098  (0.499) 

Zinc in blood -0.232  (0.105) 0.306* (0.031) 

Vitamin D in blood -0.105  (0.466) -0.113  (0.433) 

Height-for- age 0.033  (0.819) 0.039  (0.788) 

Height-of –weight 0.092  (0.524) -0.160  (0.267) 

Weight -for-age 0.049  (0.739) -0.138  (0.344) 

.* statistically significant at 05.0 . 

For further investigation of the knowledge effect on the biochemical and 

anthropometric measurements. Tables (4.25 - 4.28 ) represent the results of independent 

samples t-test for testing the differences between the knowledge mean with respect to 

the hemoglobin, ferritin in blood and zinc in blood, respectively.  
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Table 4.25: Independent samples t-test of knowledge scale with respect to hemoglobin 

categories 

KAP 
Hemoglob

in 
N Mean S.D. 

Mean 

Difference 
T-test 

p-

value 

knowledge about 

number of 

required creon  

Normal 31.00 10.84 3.44 

-0.003 -0.003 0.998 

Abnormal 19.00 10.84 4.40 

knowledge about 

cystic fibrosis 

Normal 31.00 23.45 2.85 
-0.75 -0.915 0.365 

Abnormal 19.00 24.21 2.84 

 

Results in tables (4.26-4.27)  show that there is insignificant difference between the 

knowledge means with respect to the hemoglobin, ferritin in blood and zinc in blood, 

respectively, at 0.05 level of significance. 

Table 4.26: Independent samples t-test of knowledge scale with respect to ferritin in 

blood categories 

KAP 
Ferritin in 

blood 
N Mean S.D. 

Mean 

Difference 
T-test p-value 

knowledge 

about 

number of 

required 

creon  

Normal 47.00 10.62 3.74 

-3.72 -1.678 0.100 

Abnormal 3.00 14.33 3.21 

knowledge 

about cystic 

fibrosis 

Normal 47.00 23.70 2.90 

-0.631 -0.370 0.713 

Abnormal 3.00 24.33 2.08 
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Table 4.27: Independent samples t-test of knowledge scale with respect to zinc in 

blood categories 

KAP 
Zinc in 

blood 
N Mean S.D. 

Mean 

Difference 
T-test p-value 

knowledge 

about 

number of 

required 

creon  

Normal 38.00 10.42 3.92 

-1.75 -1.406 0.166 

Abnormal 12.00 12.17 3.13 

knowledge 

about 

cystic 

fibrosis 

Normal 38.00 24.05 2.82 

1.303 1.398 0.169 

Abnormal 12.00 22.75 2.80 

 

Tables (4.28 - 4.30) represent the results of one way analysis of variance tests for 

testing the differences between the knowledge mean with respect to the vitamin D in 

blood, height-for- age, height-of –weight, and weight-for-age, respectively.  

 

Table 4.28: One way ANOVA of knowledge scale with respect to Vitamin D in blood 

categories 

KAP 
Vitamin D 

in blood 
N Mean S.D. F-test p-value 

knowledge 

about 

number of 

required 

creon  

Deficiency 4.00 11.00 1.15 

0.184 0.8330 Insufficiency 22.00 11.18 3.96 

Sufficiency 24.00 10.50 3.98 

knowledge 

about cystic 

fibrosis 

Deficiency 4.00 22.75 1.50 

0.5840 0.5620 Insufficiency 22.00 24.18 2.13 

Sufficiency 24.00 23.50 3.51 
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Table 4.29: One way ANOVA of knowledge scale with respect to height-for-age 

categories 

KAP Height-for-Age N Mean S.D. F-test p-value 

knowledge 

about 

number of 

required 

creon  

Severe stunting 6.00 8.67 3.44 

0.909 0.444 
Moderate stunting 19.00 11.58 3.69 

Mild stunting 16.00 10.69 4.54 

Normal 9.00 11.00 2.50 

knowledge 

about 

cystic 

fibrosis 

Severe stunting 6.00 23.00 2.68 

0.270 0.846 
Moderate stunting 19.00 23.68 2.83 

Mild stunting 16.00 24.19 3.19 

Normal 9.00 23.56 2.65 

 

Table 4.30: One way ANOVA of knowledge scale with respect to weight-for- height 

categories 

KAP Weight-for-Height N Mean S.D. F-test p-value 

knowledge 

about 

number of 

required 

creon  

Severe 2.00 8.00 2.83 

1.835 0.171 Moderate 2.00 15.00 4.24 

Normal 46.00 10.78 3.73 

knowledge 

about 

cystic 

fibrosis 

Severe 2.00 25.50 0.71 

0.447 0.642 Moderate 2.00 23.00 2.83 

Normal 46.00 23.70 2.90 

 

Results in tables (4.28-4.31)  show that there is insignificant difference between the 

knowledge means with respect to vitamin D in blood, height-for- age, height-of –

weight, and weight-for-age, respectively, at 0.05 level of significance. 
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Table 4.31: One way ANOVA of knowledge scale with respect to weight-for-age 

categories 

KAP Weight-for-Age N Mean S.D. F-test p-value 

knowledge 

about 

number of 

required 

creon  

Severe 4.00 12.50 4.93 

0.951 0.394 Moderate 10.00 9.60 4.79 

Normal 36.00 11.00 3.36 

knowledge 

about 

cystic 

fibrosis 

Severe 4.00 25.25 0.50 

1.256 0.294 Moderate 10.00 24.50 2.64 

Normal 36.00 23.36 2.99 
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CHAPTER V 

Discussion 

5.1 Sample Characteristics 

5.1.1 Gender 
 

The male patients in this study represent 60%, and females are 40% where the selection 

is without any planning; out of the patients who are  reached and these compatible with 

El-Shanti study (El-Shanti, 2012) in Gaza Strip, who found the male gender was a risk 

factor of CF, and  observed that more than two-thirds of CF patients were males  but     

a cross sectional study showed there were no significant differences in gender of 

patients of CF. (Buchdahi, 2007) and another study found differences in prognosis of 

the disease not in suffering from CF and these studies found that the median survival 

age for females with cystic fibrosis  is approximately 3 years younger than for males. 

They tested whether earlier acquisition of Pseudomonas aeruginosa (PA) by female CF 

patients or the greater impact of this organism on their lung disease, or both, contribute 

to their poor survival. PA infection status, survival, pulmonary function tests, and chest 

X-ray scores from patients who were followed at our center for at least 2 years with a 

minimum of three respiratory cultures per year were analyzed (n = 848). The median 

age of chronic infection with mucoid PA was 1.7 years earlier in females than in males 

(Catherine et al., 1995). 

The female gender disadvantage has been observed in CF morbidity and mortality that 

were reported throughout the sanjayi et al., 2012. Differences encompass survival, lung 

function، frequency of infections and microbiological variation; in spite of 

investigations explanation have remained elusive. The gender dichotomy outlined 

within early work in CF states that CF females have poorer survival, worse lung 

function and earlier colonization with P. aeruginosa. The poorer survival in females 

was associated with poorer weight; however, the close inter-relation between declining 

pulmonary function, weight maintenance, gender and mortality were recognized and put 

forward for further investigation (sanjayi et al., 2012). 

So, no differences between genders, but the prognosis of disease in females is more 

than males and mortality rate is greater so the male patients found more. 

In our study there is a statistically significant association between gender and vitamin D 

deficiency, were there more females with vitamin D deficiency compare with males, 
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and this result is compatible with Abu-Jami results of his study about Vitamin D 

deficiency in Gaza strip who found that deficiency and insufficiency of females were 

more than males (Abu-Jami, 2013). 

5.1.2 Consanguinity (Kinship) between Parents 

 

Consanguinity is important, because it increase the risk of certain genetic disorders 

called autosomal recessive disorders. These are disorders which only occur if a child 

has a change (known as mutation) in both copies of a particular gene. We all carry 

thousands of possibly harmful changed genes. However, unrelated couples generally 

have alterations in different genes, so their children usually only receive one changed 

copy of any particular gene. This means that unrelated couples are at low risk of having 

a child with autosomal recessive condition. Related couples are more likely to have an 

alternation in the same gene, because they have both inhireted some of their gene from 

their shared relatives.  

In our study, 88% of parents’ patients sample are of first and second degree of 

relativity, because of consanguineous marriage, and this result compatible with study of 

El-Shanti 2012 who has percent 89 % (El-Shanti, 2012). 

5.1.3 Residency  
 

Most of patients had shown a high response and high cooperation from all governorates 

and the highest response rate was in Gaza city.  

5.1.4 Patient Family 
 

About two thirds of sample belongs to families with more than 6 members, which 

means at least 4 brothers and sisters, so the possibility of autosomal recessive becomes 

higher but strange to notes that arrange of patients of CF among siblings, is the second 

in more than one third of the study sample. Most of the study sample are mothers and 

fathers have secondary certificate or higher that give a good knowledge and culture, but 

most of parents were not examined genetically to cystic fibrosis disease. Half of 

families were very poor with monthly income less than 1500 NIS, and half of families 

have more than one patient of cystic fibrosis. 
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5.1.5 Patient Characteristics 
 

About three-fourths of the samples showed that their respiratory system is the most 

effected system by cystic fibrosis disease, with recurrent chest infection with symptoms 

like frequent and chronic cough, viscous sputum and shortness of breathing, which is 

compatible with all literature worldwide, and some references like Genetics in family 

medicine: the Australian handbook for general practitioner 2007 explains that the 

prevalence of chronic lung disease was more than 95%, and other literatures show that 

lungs function often starts to decline in early childhood in people with CF, over time, 

damage to the lungs can cause Severee breathing problems and respiratory failure is the 

most common cause of death in people who have CF (NHLBI, 2013). 

On the other hand a digestive system is secondly effected by CF after respiratory and 

most of symptoms are steatorrhea, intestinal cramps and gases and malabsorption of 

foods and that was compatible with other literatures (Woestenenk et al., 2013), which 

explains that malabsorption of foods has great impact on the nutritional status and 

development as well as the delay in development found in about two thirds of the 

sample. 

 Most patients with cystic fibrosis have a suboptimal nutritional status. In order to 

minimize morbidity and mortality, obtaining and maintaining a good nutritional status 

remain one of the important challenges in CF, next to preventing and controlling 

pulmonary infections, a high dietary energy intake diet combined with pancreatic 

enzyme replacement therapy (PERT) is a classic cornerstone in CF care, despite 

optimizing and maximizing PERT, fat malabsorption in most CF patients persists. 

Rather than the physiological absorption above 95%, most CF patients show a 

decreased intestinal fat absorption of 85–90% of dietary fat intake. It is reasonable to 

assume that at least part of the failure to approach a physiological degree of fat 

absorption could still be attributed to inefficiency and inaccurate dosing of PERT 

(Bakker et al., 2011).  

5.1.6 Diagnosis 

 

Most of patients on CF diagnosed by sweat test alone, or with genetic test and 

symptoms that is compatible with literature (e.g. Nelson 2012), explained that CF 

diagnosis based on a positive quantitative sweat test (cl ≥ 60 mEq/ml) in conjunction 

with one or more of the following features: typical chronic obstructive pulmonary 
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disease, documented exocrine pancreatic insufficiency and a positive family history 

(Nelson, 2012).  

The study showed that less than one fourth of the patients discovered the cystic fibrosis 

since birth that delay of diagnosis will affect on growth and development on CF 

patients. 

The mean age of diagnosis in our study is 16 months, but in El-Shanti study, was about 

6 months, because his sample include a lot of neonates and postneonates whereas our 

study sample include a lot of children more than 10 years, whom were diagnosed very 

late reach up to 10 years, and that depends on the answer of parents from their 

memories, not from records or files. this age of diagnosis compatible with many Arab 

studies which showed that all CF patients were diagnosed around the first year, where 

Al arrayed's and Abdulla's study showed  that 60% of Bahrain CF patients were 

diagnosed by three months of age, (Al Arrayed and Abdalla 1996). Also Al-Mahroos's 

study documented that the mean age of diagnosis was two months. (Al Mahrous, 1998)  

But Banjar's and Mogarri's study reported that the mean age of diagnosis for 84 cases 

during 12 years period was 33 months. (Banjar andMogarri, 1998). Also Nazer et al, 

study showed the duration of symptoms prior to diagnosis varied from 1 month to 5 

years with mean 23 months among Saudi CF patients. (Nazer et al., 1989). 

In USA, 70% of all patients were diagnosed before their first birthday and 90% before 

their eighth birthday. The proportion diagnosed before one year was similar or slightly 

lower in a series from New Zealand (61%), Ireland (55%) and  UK(64%) with the mean 

age 4-5 months but In India the median age at diagnosis was 30 months.(EL- 

Shanti,2012). 

 So, the early diagnosis of CF is due to Cystic Fibrosis Newborn Screening (CFNBS) 

which has been implemented in many countries over the last 25 years including 

Australia, New Zealand, and Netherlands, parts of Europe, the United Kingdom, and the 

United States. Alberta was the first province in Canada to start CFNBS, with province 

wide screening beginning in April 2007 (Maclean et al., 2011). 

Most of patients were diagnosed at governmental pediatric hospitals or in specialized 

center inside Gaza-Strip but about 22% were diagnosed outside Gaza-strip but in El-

Shanti study 2012, about 13% diagnosed outside Gaza-strip. (El-Shati, 2013). 
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5.1.7 Hospitalization 

 

Most of patients of CF need hospitalization, but about half of them need to be 

hospitalized frequently; with main cause of admission is respiratory problems, including 

recurrent chest infection, which is compatible with other literatures among persons with 

cystic fibrosis hospitalizations for pulmonary exacerbations. About 35% of US patients 

with CF are hospitalized each year, associated with advancing age, poorer pulmonary 

function and, possibly, female sex (Stephenson et al, 2011). In our study, the mean of 

admission days in hospital is about 6 days per year.  
 

5.1.8 Health Care 
 

Only half of patients could get their medications like antibiotics, digestive enzymes, 

vitamin and appropriate milk, and the rest of patients are from poor families, and the 

cost of medication is very high, but most of them take their medication punctually if it 

is available. Two-thirds of patients’ families doing physical therapy on daily bases 

which is necessary to remove viscous sputum and most of them have vaporizer at home, 

but two-thirds of them use it daily with average about 2 times daily. Home therapy has 

been developed in Severeal CF centers in different countries during the last two decades 

and has the following obvious advantages: 

 

1.  Reduction in the number of hospital admission days and for improved 

quality of life. 

2.  Better compliance to treatment by earlier intervention in the course of 

exacerbations. 

3. Increased independence from the hospital. 

4. Reduced risk of cross-infections with Pseudomonas aeruginosa. 

The financial benefits depend upon the insurance programs in the different countries, 

and the organization of home care. Studies from most countries report financial benefits 

(Van aalderen et al., 1995) .    
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5.2 Description of Food Frequency 

 

Most of patients eat three meals at least with 1-2 snacks, starch or fruits. Fruit and 

vegetables are generally low in energy, but do provide vitamins and some minerals, so 

they are an important part of a balanced diet (Morton, 2010). But amount of calories in 

these meals was undermined, so we think that we need to food record for each patient 

for more than one month to determine the amount of energy he has taken, and compare 

it with what he needs. About half of patients drink water only when they are thirsty and 

about two-thirds of patients do not drink enough water. Patients should make sure he 

drinks enough fluid and aim to have 30 ml per kg body weight of fluid each day. For 

example if his weight 50 kg, he needs 1500 ml per day, the equivalent of about six to 

eight glasses/mugs of liquid each day (Morton, 2010). 

Most of patients drink natural juices, fruits and fruit juices will also provide 

energy and vitamin, but about half of the patients drink soda that consider 

unhealthy habit (Morton, 2010). 

Most of patients eat bread, rice with oil, egg and fried fish and these are high calories 

diet and contains a lot of fats, and need a suitable amount of creon (PRT)  to absorbed 

and take their benefits, and increase the energy content of the food they eat. In order to 

have extra energy in the same quantity/portion of food, the easy ways are by adding 

extra olive oil, butter, margarine, cream, mayonnaise, dressings or cheese to dishes; 

frying the food, basting or drizzling food with olive oil (Morton, 2010).  
 

5.3 Description of Parents Knowledge 
 

In the sixth section of our questionnaire, we assess the knowledge of parents about 

creon and about cystic fibrosis disease. 
  

5.3.1 Knowledge about Digestive Enzymes Creon 

 

The knowledge about amount of creon which is required with each item in our list is 

about 40%, which reflects very poor knowledge which may lead to bad absorption and 

utilization of food. For general digestion, enzymes are dosed by the quantity and type of 

food, not by age or weight. The patient may need to experiment and see how much of a 

particular enzyme product is needed for specific foods for a particular individual. 

Checking the serving size or dose given on the label and using that as a guide, then the 

patient watches the reaction and adjust the dose accordingly. The goal is to give an 
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amount of enzymes that can break down all the food eaten in 60 to 90 minutes together 

in the stomach. Although the enzymes will continue to break down foods as the 

contents of the stomach move into the intestines, any casein, gluten, or other foods not 

adequately broken down in the stomach and passed into the small intestine is a 

candidate for ‘peptide’ production (or other insufficiently digested food particle which 

could cause a food allergy or intolerance reaction) and absorption in the gut (Enzyme 

staff, 2006). 

5.3.2 Knowledge about Cystic fibrosis Disease 

 

The knowledge of parents of CF cases about the CF disease has been tested by a 

checklist composed of thirty phrases, every ten phrases are about a special topic of CF 

disease, the first topic is about the nature, cause and methods of diagnosis of CF 

disease, the second topic is about the clinical manifestations and prognosis of CF 

disease, and the third topic is about the proper methods of care and management of CF 

cases. 

The result of this study revealed a good knowledge of parents with correct answers of 

about 80% which contrast with El-Shanti study which gave a poor knowledge of 

mothers because of cystic fibrosis friends center concentrate on lectures and workshops 

for mothers in the two years after El-Shanti study so the improvement of knowledge 

about disease is very clear (El-Shanti, 2012). 

5.4 Biochemical Measurement 
 

Four biochemical measurements were obtained from each patient who includes 

the following: 

5.4.1 Hemoglobin 

 

The percentage of normal hemoglobin for CF cases in this study is 62% so the anemic 

about 38% with Hemoglobin less than 11 gm/dl (WHO, 2010), with the mean 11.44 

gm/dl. In a study in USA of Van Drygalski and Biller J. there was an increase in 

percentage of anemia to 58.3% in cystic fibrosis patients aged from one month to 61 

years (Drygalski and Biller 2008). 

In El-Shanti study more than half of patients have anemia ranged between mild and 

moderate anemia with mean 10.44gm/dl (El-Shanti, 2012). In another study of Abu 
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Nada found the prevalence of anemia was 34.5% among normal children (Abu Nada, 

2010). 
 

5.4.2 Ferritin 
 

Most of patients of cystic fibrosis have normal value of ferritin in the blood which mean 

that the patients have normal store of iron, but about 38% have anemia, which is called 

anemia of chronic disease, not iron deficiency anemia, therefore no need for iron 

supplement for patients of cystic fibrosis.  

Chronic pulmonary inflammation and tissue destruction leads to hypoxaemia in patients 

with cystic fibrosis. Although arterial hypoxaemia is usually moderate until pulmonary 

destruction is advanced, polycythaemia is rarely observed. Normal haemoglobin and 

haematocrit values in the presence of chronic arterial hypoxaemia constitute ‘relative 

anemia’. It might be expected that analysis of haematological indices in hypoxaemic 

patients with cystic fibrosis might reveal subclinical iron deficienc due to increased 

erythropoietic iron requirements. However, anemia resulting from suppressed 

erythropoiesis is also observed in diseases characterized by chronic inflammation is 

called anemia of chronic disease. (Conner et al., 2012). In the study the mean of ferritin 

is 29.09 ng/ml while in another study in Regional Center for Cystic Fibrosis of Palermo 

– Italy is about 40 ng/ml (Maggio et al., 2012). 

5.4.3 Zinc  
 

About three-fourths of patients have normal zinc in the blood and about a fourth are 

deficient in zinc with a mean 79.54 µg/dl. Abu Nada 2010 found that the prevalence of 

serum zinc deficiency was 42.5%. Serum zinc deficiency was found more prevalent 

among the females was 47.7% than the males 37.2% (Abu Nada, 2010)  which contrasts 

with this study which shows the deficiency in males more than female because the 

sample was different and age was also different. Zakout 2010 also found the prevalence 

of zinc deficiency about 42.6% in total of his sample, with deficiency in males more 

than females (Zakout, 2010). 

Zinc is absorbed by enterocytes in the proximal small intestine, and zinc deficiency has 

been associated with malabsorption syndromes such as CF. In CF, unabsorbed fat 

specifically interferes with the reabsorption of endogenous zinc, and this, together with 

prior small bowel resection, may have contributed to the zinc deficiency (Tinley et al, 

2008)  
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5.4.4 Vitamin D 
 

Our study clarifies that  about half of the patients have sufficient vitamin D in the blood, 

and more than half are deficient or insufficient in vitamin D, which is compatible with 

the results of most literatures which showed deficiency of fat soluble vitamin in cystic 

fibrosis, due to fat malabsorption which a result from deficiency in pancreatic enzyme 

like lipase which is responsible of the absorption of fats (Maqbool, 2008) , our results in 

table 4.18 shows that there is a statistically significant difference at 0.05 between 

gender and vitamin D in the blood, where the females with deficiency of vitamin D are 

more than males, which may be explained on the bases that males are expose to direct 

sun light, which is the main source of vitamin D more than females, our result are 

different about results of other studies. 

Other study performed a retrospective review of all children (142), attending the CF 

annual review clinic at Sydney Children's Hospital, Randwick between 2007 and 2011. 

As part of standard clinical care, all children had venous blood for serum vitamin D, 

there were an equal proportion of males and females with a median age of 8 years 

(range 2–18 years). Seventy nine children had vitamin D less than normal and that 

represent (56%) (Shepherd et al., 2013). 

American study was approved by the Johns Hopkins Institutional Review Board.          

A retrospective chart review of pediatric patients (less than 21 years) routinely followed 

at the Johns Hopkins Pediatric CF center from January 2006 through December 2008 

was performed; data abstracted included: age, gender, exocrine pancreatic status, 25-

OHD levels, body mass index (BMI) expressed as a percentile for 244 patients. During 

this period, the prevalence of vitamin D insufficiency in this clinic was 46.2% 

(n=96/208) in 2006, 46.8% (94/201) in 2007 and 54.6% (99/181) in 2008. the American 

Academy of Pediatrics (AAP) and the Pediatric Endocrine Society to make 

recommendations for an increase in the daily intake of vitamin D from 200 IU/day to 

400 IU/day in otherwise healthy children. Vitamin D insufficiency is even more 

prevalent in susceptible patient populations, such as patients with cystic fibrosis (CF). 

Multiple groups have shown that pediatric patients with CF often have vitamin D 

insufficiency so the dose of vitamin D must be doubled (Green et al., 2010). 

The number of vitamin D deficiencies in Green et al study which is around half 

of the samples, is compatible with our study results. 
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Another study evaluated vitamin D status in all CF patients living in Stockholm region 

over the period, 2007–2009, found that 78−80 % of the measured values were below the 

lower sufficiency level (Pincikova and Hjelte, 2010). 
 

5.5 Anthropometric Measurements 

5.5.1 Height for Age 

 

Height has been measured to near 0.1cm and Z score calculated for each patient in two 

ways, the first height for age to measure chronic malnutriotion (Stunting), while the 

another was calculating weight for height to measure acute malnutrition (wasting).       

In our study shows only 18% have normal score while 12% with Severee stunting and 

the others range from mild to moderate stunting which is compatible with El-Shanti 

study 2010, which shows about 14% with normal scores and about 40% with Severee 

and the others ranged from mild to moderate (El-Shanti 2010), which mean that some 

patients from Severee stunting category have been improved to become moderate or 

mild by follow up and taking treatment regularly. In a cross-sectional study, the 

nutritional status was evaluated, In Radi et al study 2009 showed about 31.4% of 

healthy children in Gaza were stunted, and in this study about 80% of our patients are 

stunted which is very normal because malnutrition among cystic fibrosis is a fact, so our 

study concentrates on magnitude and manifestation of malnutrition among CF patients 

(Rasdi et al., 2009). 

In Groeneweg et al. study, 58 children with CF (28 girls and 30 boys; ages range 4–18 

years); Patients were randomly recruited from the Cystic Fibrosis Center outpatient 

clinic of the Sophia Children’s Hospital Rotterdam the mean Z scores for height-for 

age, weight-for-age, were all significantly lower than Z score 0., it was about -1.2 which 

is compatible with our result of Z score if ht/age with mean -1.81 (Groeneweg, 2002). 

5.5.2 Weight for Age 

 

The weight has been measured to nearest 100g for patients more than one year and to 

nearest 10 gm for patients less than one year, about two-thirds have normal weight and 

less than one third have moderate or Severee underweighting. The mean Z score of 

weight of our sample is -1.49 that lies in minimum of normal range which determine by 

WHO from -2 to 2 Z score (WHO, 2006c) which contrasts with El-Shanti  study 2012 

which found one-third with normal weight and two-thirds with moderate to Severee 
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underweight. That because parents become more aware about nutrition of own patients 

or taking a suitable amount of creon (PERT). In Groeneweg study in Germany it is 

found that the mean of weight for age was -0.79 for patients from Cystic Fibrosis 

Center outpatient clinic of the Sophia Children’s Hospital Rotterdam (Groeneweg, 

2002).  

Radi 2009 showed that underweighting among children in Gaza was 31% of 

healthy children, and our study found about the same percentage. (Radi et al, 

2009).  

5.5.3 Weight for Height 

 

In calculation of Z score about weight for height, we find the most of the patients are 

normal and the mean Z score around zero, that means when the patient is malnourished 

with short stature and underweight; his weight is suitable to his height, so the z score is 

normal, but his height and weight  not suitable to his age that is compatible with 

Groeneweg study in Germany, found the mean of height for weight was Zero for 

patients from Cystic Fibrosis Center outpatient clinic of the Sophia Children’s Hospital 

Rotterdam (Groeneweg, 2002).  

5.6 Variables  

5.6.1 Gender 

 

Our results show a significant association, in that, the females have vitamin D 

deficiency more than males, more than two-thirds of female patients have deficiency or 

insufficiency of vitamin D our result is logic because females are exposed to sun light 

less than males also Abu Jami 2013 found that two-thirds of females have deficiency or 

insufficiency while half of males have this problem but the sample of Abu Jami was 

normal children in Gaza strip (Abu Jami, 2013). 

5.6.2 Place of Residence 

 

The statistics find a significant association between place of residence and Zinc in 

blood, especially in the governorate of Khanyonis, there is no normal value of zinc, so 

we think this is not representative because our study includes only one patient from 

Khanyonis who suffers from zinc deficiency, so we believe there is no relation between 

place of residency and cystic fibrosis. 
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5.6.3 Monthly Income 
 

There is a significant association between monthly income of the family and aspects of 

malnutrition, especially underweight where there none of higher incomes classes have 

Severee underweight, so there is a positive correlation between family income and Z 

score of Wt/age. Also there is a significant association between monthly income and 

Wt/ht, so no body of high income has moderate or Severee stunting and also Z score of 

Wt/ht increases when the income increases, which is compatible with El-Shanti 2012 

which showed a significant correlation between family income and Z score of Wt/age 

and Ht/ age and no significant correlation between family income of CF cases and both 

Wt/age Z score and Hemoglobin level of CF cases (El-Shanti, 2010). 

5.6.4 Relation of Delay Development with Biochemical Tests 

 

About two-thirds of anemic CF  patients have a delay in development, which is found in 

all studies like Lozoff et al. which showed that behavioral or developmental outcomes 

at  included overall mental and motor test scores and specific measures of motor 

functioning, cognitive processing, and behavior are affected by level of Hemoglobin 

and Anemia ( Lozoff et al, 2003) 

Also about two-thirds of zinc deficient CF patients have also a delay in development 

that compatible with Zakout study 2010, which showed a significant association 

between stunting and zinc in the toddlers (Zakout, 2010). Also Abu Nada 2010, found 

that two-thirds of zinc deficients have a delay in development (Abu Nada, 2010). 

Most of vitamin D deficient or insufficient CF patients have a delay in development 

which is compatible with a study of NIH 2014 which explained that vitamin D has other 

roles in the body, including modulation of cell growth, neuromuscular and immune 

function, and reduction of inflammation, so vitamin D has a big role on development 

and any deficiency will effect on development (NIH, 2014). 

5.6.5 Relation of Ability of Family to Provide Digestive Enzymes and Biochemical 

Measurements 
 

There is a relation between the ability of family to provide a patient with digestive 

enzymes creon and zinc in the blood, so taking sufficient of creon will facilitate 

absorption of fat, and increase absorption of zinc because zinc is absorbed by 

enterocytes in the proximal small intestine, and zinc deficiency has been associated with 

malabsorption syndromes such as CF. In CF, unabsorbed fat specifically interferes with 
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the reabsorption of endogenous zinc, and this, together with prior small bowel resection, 

may have contributed to the zinc deficiency (Tinley et al, 2008). 
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CHAPTER VI 

Conclusion and Recommendation 

6.1 Conclusion 
 

Malnutrition among Cystic Fibrosis patients is a fact but the magnitude and 

manifestations of malnutrition among CF patients in Gaza-Strip does not studied before, 

our study is carried out on 50 patients whom could be reached during the time of the 

study. 

Magnitude and manifestation of malnutrition has been measured by biochemical test, 

anthropometric measurements and CF questionnaire.    

At the end of this study and after data analysis we can conclude that: 

1. The aspects of malnutrition like stunting , wasting and underweight are 

found in negative Z score  result between mild to moderate malnutrition but 

Severee malnutrition is found in very little of the sample . 

2. Lots of factors would have effects on the magnitude of malnutrition among 

cystic fibrosis patients like monthly income, knowledge of parents, female 

gender and health services. 

3. Consanguinity (kinship) between parents is found in most patients of CF 

which is considered the most risk factor of affecting of Cystic fibrosis. 

4. The majority of the cases are diagnosed during the first two years by sweat 

test and clinical symptoms with or without genetic test by governmental 

pediatric hospital. 

5. Fat soluble vitamins deficiency like vitamin D deficiency is found in more 

than half of patients of CF, as a result to malabsoption of fat due to 

pancreatic enzyme insufficiency. 

6. Respiratory system is the most system affected by CF disease with recurrent 

chest infection, chronic cough, viscous sputum and shortness in breathing, 

followed by digestive system with symptoms of steatorrhea , malabsorption 

and pancreatic enzymes insufficiency. 

7. Half of CF patients cannot find sufficient amounts of antibiotics, pancreatic 

enzyme replacement therapy and vitamins. 
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8. Most of parents of CF patients have very poor knowledge about amount of 

pancreatic enzyme replacement therapy (Creon) In order to be used with 

different types of foods, which effected the absorption of nutrients leading 

to aspects of malnutrition, but they have good knowledge about the nature, 

manifestations and complication of the disease.  

9. Anemia is found in more than  one third of patients of CF patients , but this 

type of anemia is not iron deficiency anemia because the store of iron " 

ferritin "  is normal in most patients, so this type of anemia called anemia of 

chronic disease and does not need iron supplement. 

10. Most of CF patients who have anemia and zinc deficiency have a delay in 

growth and development. 

6.2 Recommendations: 

 

Based on the results obtained from this study, the researcher proposes Severeal 

recommendations to develop CF services   

6.2.1 Recommendations to Policy Makers and Health Providers 

 

1. Establish a center for cystic fibrosis under supervision of MoH which  

includes specialists, trained nurses, dietitians, physiotherapists and 

psychologists with full equipment to follow up patients, note growth and 

development and give instructions. 

2. Work to supply all patients with all medications needed like pancreatic 

enzyme replacement therapy, vitamins and antibiotics through primary 

health care of MoH and UNRWA on regular basis. 

3. Establishing a genetic laboratory, needed to diagnose the mutation of CF 

and make genetic test for parents before marriage to determine the CF 

carrier like in Thalassemia. 

4. Make neonatal screening program of CF for early diagnosis and to avoid 

complications of the disease.  

5. Training of pediatricians about the CF and encourage the programs on 

postgraduate studies in this field because the experience of doctors is very 

limited in this field. 
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6. Setting an expanded comprehensive health educational program for families 

of CF patients about home care and uses of medications especially 

pancreatic replacement therapy. 

7. Training and counseling concerning the effects of consanguineous marriage 

involving religious and community leaders. 

6.2.2 Recommendations to Parents of CF Patients: 

 

1. Follow up regularly the growth and developments of their patients and ask 

professionals if they face any problem. 

2. Attach to courses and lectures about home care and proper dosing of 

pancreatic enzyme replacement therapy for each kind of food. 

3. Encourage the patients to take extra calories foods with proper dosing of 

pancreatic enzyme replacement therapy. 

4. Follow the manifestations and complications and make biochemical tests in 

hospitals on regular basis. 

5. Support the patients psychological and increase quality of life as possible. 

6.2.3 Recommendations for Researchers  

 

1. Make research on the effects of CF on other vitamins like A, E, K and water 

soluble vitamins. 

2. Make nutritional assessment researches for long period include food record 

and follow up growth of CF patients and contain intervention. 

3. To concentrate on extra researchs on the relation of Iron, ferritin and anemia 

in cystic fibrosis and effect of iron supplements. 

4. Study to evaluate the quality of CF care provided from MoH, UNRWA and 

NGO's and the perceptions and satisfactions of patients towards this care. 

5. Study the effect of CF on other micronutrients like Mg, Ca, Fe and others. 

 

    



. 

87 

 

REFERENCES 

 

 Abbott Healthcare Products Limited. Creon® Micro Summary of Product 

Characteristics. (2014)  Accessed on  22 October   2014  Available from: 

https://www.medicines.org.uk/emc/medicine/14989 

 

 Abu Jami Mohammed (2013): The Association between Serum Vitamin D 

Levels and Anthropometric Measurements among Children from 12- 36 Months 

old Attending Ard El-Insan Clinics in the Gaza-Strip, Master thesis in clinical 

nutrition, Pharmacy College, Al-Azhar University.  

 

 Abu Nada Osama Saker (2010): Nutritional Assessment of Zinc and Iron among 

early adolescents in preparatory schools in the Gaza-strip, Master thesis in 

clinical nutrition, Pharmacy College, Al-Azhar University. 

 

 Aird Fiona K., Stephen A. Greene, Simon A. Ogston, Thomas M. Macdonald, 

Somnath Mukhopadhyay (2006): Vitamin A and lung function in CF , Journal 

of Cystic fibrosis vol. 5, pp. 129-131. 

 

 Al Arrayed SS and Abdalla F. (1996) : Incidence of cystic fibrosis in Bahrain, 

Bahrain Medical Journal 8 (3) :157-60,  

 

 Al Mahrous F.(1998): Cystic Fibrosis in Bahrain incidence, phenotype and 

outcome, Journal Tropical pediatric ,44 (1): 35-39,  Accessed on 7 nov. 2014. 

http://www.ncbi.nlm.nih.gov/pubmed/?term=al+mahrous+cystic+fibrosis+in+ba

hrain  

 

 Aris R, Lester G, Ontjes D. (2004) : Treatment of bone disease in cystic fibrosis, 

Cuurent Opinion In Pulmonary Medicine Journal, 10:524-30. 

 

 Bahijri M, (2002). Serum Zinc in Infants and Preschool Children in the Jeddah 

Area: Effect of Diet and Diarrhea in Relation to Growth, Annals of Saudi 

Medicine. vol. (213), pp. 24-29. 

  

https://www.medicines.org.uk/emc/medicine/14989


. 

88 

 

 Bakker M. Wouthuyzen, F.A.J.A. Bodewes, H.J. Verkade (2011): Persistent fat 

malabsorption in cystic fibrosis; lessons from patients and mice. Journal of 

Cystic Fibrosis, vol. (10) pp. 150-58,  

 

 Banjar H and Mogarri I , (1998) : Demographic and clinical daa of cystic 

fibrosis patients in a tertiarycare center in Saudi Arabia, Emarates Medical 

Journal 16 (3) 166-69.  

 

 Banjar Hanaa (2004): Nutritionl data of cystic fibrosis patients, Bahrain Medical 

Bulletin vol. 26 (3), Accessed on 3 nov. 2013. www.bahrainmedical 

bulletin.com/issue-sept2004.htm 

 

 Beaton, G., Kelly, A., Kevany, J., Martorell, R. and Mason, J., (1990): 

Appropriate uses of anthropometric indices in children-Nutrition Policy 

Discussion Paper No. 7, A report based on an ACC/SCN workshop. New York: 

United Nation Report. 

 

 Brei Christina, Annette Simon ,Michael Krawinkle et al (2013): Individualized 

Vitamin A supplementation for patients with Cystic Fibrosis, Clinical Nutrition 

Articles, vol. 32, (5) pp. 805-810 

 

 Buchdahl Roger (2007): Is there a gender gap in cystic fibrosis children? 

Journal of The Royal Society of Medicine Supp 47, vol. 100, pp. 35-37. 

  

 Catherine A., Demko , Palma J , Payerd, Pamela (1995) : Ginder differences in 

Cystic fibrosis : Pseudomonas aeuginosa infection, Journal of Clinical 

Epidemiology 48(8):1041-49. 

  

 Centers for Disease Control and Prevention (CDC) (2007). Anthropometry 

Procedures, Manual National Health and Nutrition Examination Survey 

(NHANES). 

 

 Christopher Duggan, Kattia Corrales, (2008): Gastrointestinal and  Nutritional 

Manifestations  of Cystic Fibrosis page 1- 47. 



. 

89 

 

 

 Cogill, B., (2003): Anthropometric Indicators Measurement Guide. Food and 

Nutrition Technical Assistance Project, Academy for Educational Development, 

Washington, D.C.  

 

 Connor T.M., D.S. Mc Gratha, C. Shorta, M.J. O’Donnellb, M. Sheehya, C.P. 

Bredina (2002): Subclinical anemia of chronic disease in adult patients with 

cystic fibrosis, Journal of Cystic fibrosis, vol. 1 pp. 31-34.  

 

 Cystic Fibrosis foundation (2006) : research progress hope 50 years 1955-2005, 

Accessed on Mon 10 nov. 2014. http://www.cff. org/ UploadedFiles/ about CF 

Foundation/NewsEvents/2005_News_Archive/50YearTimelineFinal.pdf 

 

 Cystic fibrosis Foundation (2009): Cystic Fibrosis Foundation  patient registry, 

2008 Annual Data Report. Bethesda, Maryland.  

 

 David J.Waine , Joanna whitehouse and David Honeybourne(2007): Cross 

infection in cystic fibrosis : The knowledge and behavior of adult patients 

Jounral of Cystic Fibrosis vol. 6 pp.262-66.  

 

 De Onis, M., Blossner, M., (2003): The World Health Organization global 

database on child growth and malnutrition: methodology and applications. 

International Journal of Epidemiology, 32(4), pp. 518–526 

 

 Debray Dominique, Diedre Kell Rodrerick Houwen, et_al. (2011) : Best practice 

guidance for the diagnosis and management of CF associated liver disease, 

Journal of Cystic Fibrosis vol. 10 pp. 29-36. 

 

 Drygalski von and  Biller J.(2008): Anemia in cystic fibrosis: incidence, 

mechanisms, and association with pulmonary function and vitamin deficiency, 

Nutrition in Clinical Practice Journal 23 (5) 557-563 

 

 El- Mahlawi Heba (2010) : Risk fctors of stunting amongst Palestinian under 

three years in two different geographical areas in Gaza Strip , A case control 



. 

90 

 

study, Master thesis in clinical nutrition, Pharmacy College, Al-Azhar 

University. 

 

 El-Shanti Amjad ,(2012) Risk Factors And Outcome Of Cysic Fibrosis In Gaza 

Strip , PhD of Public Health (Epidemiology), Alexandria university. 

 

 Enzyme Stuff (2006) accessed on 15nov.2014 at www .enzymestuff.com 

/basicdosing.htm#1 

 

 Farrell PM, Kosorok MR, Rock MJ, et al.(2001) : Early diagnosis of cystic 

fibrosis through neonatal screening prevents Severee malnutrition and improves 

long-term growth. Wisconsin Cystic Fibrosis Neonatal Screening Study Group. 

Pediatrics, Offecial Journal of The American Academy of Pediatrics, 107:1-13. 

 

 Flegal, K.M., Ogden, C.L., Yanovski, J.A., Freedman D.S., Shepherd J.A., 

Graubard B.I., et al., (2010): High adiposity and high body mass index–for-age 

in US children andadolescents overall and by race-ethnic group. American 

Journal of Clinical Nutrition, 91(4), pp. 1020–26. 

 

 Food and Agriculture Organization, (2004): Uses of food consumption and 

anthropometric surveys in the Caribbean: how to transform data into decision-

making tools, Rome: FAO. 

 

 Genetic Counseling Aids (2007). 5th. ed. Cited in PKU Handbook: A guide for 

PKU from diagnosis to adulthood. National PKU alliance, p. 12. 

 

 Genetics in Family Medicine: The Australian Handbook for General 

Practitioners (2007), first edition. 

 

 Green Deanna M., Amanda R. Leonard, Shruti M. Paranjape, Beryl J. 

Rosenstein, Pamela L. Zeitlin, Peter J. Mogayzel Jr.(2010): Transient 

effectiveness of vitamin D2 therapy in pediatric cystic fibrosis patients, Journal 

of Cystic Fibrosis vol. 9 pp. 143-49. 

  



. 

91 

 

 

 Groeneweg Michael, Suzan Tana, Annemieke M. Bootb, Johan C. de Jongstec, 

Jan Bouqueta, Maarten Sinaasappela (2002) : Assessment of nutritional status in 

children with cystic fibrosis  conventional anthropometry and bioelectrical 

impedance analysis. A cross-sectional study in Dutch patients, Journal of Cystic 

Fibrosis vol. 1 pp. 276–280 

 

 Hess S. Y., Lonnerdal B., Hotz Ch., Rivera J. A., and Brown K. H. (2009): 

Recent advances in knowledge of zinc nutrition and human health, 

"International Zinc Nutrition Consultative Group Technical Document No. 2 

Systematic reviews of zinc intervention strategies" Food and Nutrition Bulletin, 

volume 30, No. 1.  

 

 Hien N. and Kam S., (2008). Nutritional status and the characteristicsrelated to 

malnutrition in children less than five years of age in Nghean, Vietnam, Journal 

of Preventive Medicine and Public Health 41 (4) 232-240. 

 

 Hirche T.O., H. Hirche, S. Jungblut , M. Stern , T.O. Wagner , B. Wiedemann 

(2009) : Statistical limitations of percent ideal body weight as measure for 

nutritional failure in patients with cystic fibrosis, Journal of Cystic Fibrosis vol. 

8 pp.  238-244. 

  

 Jensen Gorden L, Bruce Bistrian, Ronenn Roubenoff and Douglas C 

Heimburger (2009). Malnutrition syndromes: A conundrum vs. continuum. 

Journal of Parentral and Enteral Nutrition  33(6): 710-716. 

 

 Kahre Tiina, Maris Teder, MaarjaPanov, Andres Metspalu, (2004) : Severee CF 

manifestation with anemia and failure to thrive in a 394delTT homozygous 

patient,  Journal of Cystic Fibrosis vol. 3 pp. 58-60. 

 

 Kashirskaya Nataliya Y., Nikolay I. Kapranov, Suntje Sander-Struckmeier, 

Vladimir Kovalev (2014) : Safety and efficacy of Creon® Micro in children 

with exocrine pancreatic insufficiency due to cystic fibrosis. Journal of Cystic 

Fibrosis, published on line July 24, 2014. 



. 

92 

 

 

 Klein, S., Allison, B.D., Heymsfield, B.S., Kelley, E.D., Leibel, L.R., Nonas, C., 

and Kahn, R. (2007). Waist circumference and cardiometabolic risk: a 

consensus statement from Shaping America’s Health: Association for Weight 

Management and Obesity Prevention; NAASO, The Obesity Society; the 

American Society for Nutrition; and the American Diabetes Association. 

American Journal of Clinical Nutrition, 85:1197–202. 

 

 Ling SC, Amarri S, Slater C, Hollman AS, Preston T, Weaver LT.(2000): Liver 

disease does not affect lipolysis as measured with the 13C-mixed triacylglycerol 

breath test in children with cystic fibrosis. Journal of Pediatric 

Gastroenterology and Nutrition; 30:368 –372. 

 

 Lozoff  Betsy, , Isidora De Andraca,  Marcela Castillo, Julia B. Smith,  Tomas 

Walter, Paulina Pino, (2003) : Behavioral and Developmental Effects of 

Preventing Iron-Deficiency Anemia in Healthy Full-Term Infants, Pediatrics, 

Official Journal of The American Academy of Pediatrics, 112:4, pp.846-854.  

 

 MacLean Joanna E., Melinda Solomon, Mary Corey, Hiran Selvadurai (2011): 

Cystic fibrosis newborn screening does not delay the identification of cystic 

fibrosis in children with negative results, Journal of Cystic Fibrosis vol. 10, pp. 

333-37.  

 

 Maggio M , D Gucciardino, M Collura, F Pardo, A Liotta, E Gucciardino, S 

Teresi, G Corsello (2012) : Adiponectin, Leptin, Resistin Levels In Cystic 

Fibrosis Adolescents, Internet Scientific Publications ,The Enternet Journal Of 

Pediatrics and Neonatology , vol. 14, Accessed on 30 Aug. 2014, at 

https://ispub.com/ijpn/14/1/14287.  

 

 Mansour Mohammed H. (2012): Nutritional Assessment of Palestinian Orphans: 

Al –Amal “Orphans” Institute as a Case Study, Master thesis in clinical 

nutrition, Pharmacy College, Al-Azhar University. 

 



. 

93 

 

 Maqbool Asim, Rose C. Graham Maar , Joan I. schall et al (2008) : Vitamin A 

intake and elevated serum retinol levels in children and young adults with cystic 

fibrosis , Journal of Cysic Fibrosis vol. 7 pp.  137-141. 

 

 MARAM Project, 2004. Prevalence of vitamin A deficiency among children 12-

59 months age in the West Bank and Gaza-Strip, Palestine.  

 

 Marielle P.K.J. Engelen,, Ruth Schroder , Karin Van der Hoorn , Nicolaas E.P. 

Deutz , Gulnur Com (2012) : Use of body mass index percentile to identify fat-

free mass depletion in children with cystic fibrosis, Clinical Nutrition Journal, 

vol. 31, issue 6 pp. 927-933. 

 

 Marshall, W.J. (2008). Nutritional assessment: its role in the provision of 

nutritional support. Journal of Clinical Pathology, 61: 1083-88.  

 

 McDonald, C.M., Olofin, I., Flaxman, S., Fawzi, W.W., Spiegelman, D., 

Caulfield, L.E., et al., 2013. The effect of multiple anthropometric deficits on 

child mortality: meta-analysis of individual data in 10 prospective studies from 

developing countries. American Journal of Clinical Nutrition, 97(4),         

pp.896-901. 

 

 Ministry of Health, (2005): The State of Nutrition : West Bank and Gaza Strip. 

Palestinian National Authority: Ministry of Health, Nutrition Department. 

 

 Ministry of Health, (2013): Health Status in Palestine 2012, Ramallah: 

Palestinian Health Information Center. 

 

 Moen Inger E., Kristina Nilsson, Anna Andersson, Morten W. Fagerland, 

GjermundFluge, Annika Hollsing, MaritaGilljam, Lena Mared, TacjanaPressler, 

HenrietteSanti, Olav-TrondStorrøsten, and Lena Hjelte (2011): Dietary intake 

and nutritional status in a Scandinavian adult cystic fibrosis-population 

compared with recommendations, Food and Nutrition Research Journal; 55: 

accessed on 11nov.2014 http://www.ncbi.nlm.nih.gov/pmc/articles/ PMC3 

220890 / 

http://www.ncbi.nlm.nih.gov/pmc/articles/%20PMC3%20220890%20/
http://www.ncbi.nlm.nih.gov/pmc/articles/%20PMC3%20220890%20/


. 

94 

 

 

 Morton Alison (2010) : Cystic Fibrosis our focus, Nutrition A guide for adults 

with cystic fibrosis UK. Dietitian , fact sheet sep. 2010, Accessed on 6oct.2014 

at  https://www.cysticfibrosis.org.uk/.../fc_adult_nutrition_s... 

 

 Mozaffari I, Khosravi H, Shakiba M, Eftekhari M, Fatehi H, (2009). Effects of 

zinc supplementation on physical growth in 2-5 years- old children. Biological 

Trace Element Research. 128 (2): 118- 127. 

 

 Munck Anne, Jean Francois , Thierry Lamireay et al (2009): Pancreatic enzyme 

replacement therapy for young cystic fibrosis patients. Journal of Cystic 

Fibrosis vol. 8 pp. 14-18.  

 

 

 Murray S and McKinney (2006), foundation of maternal-newborn nursing, 4th 

edition, Elsevier, USA. 

 

 National Center for Health Statistics, 2011. 2011-2012 National Health and 

Nutrition Examination Survey (NHANES): Anthropometry Procedures Manual, 

Atlanta: CDC.  

 

 National Center for Health Statistics, 2014. National Health and Nutrition 

Examination Survey (NHANES): Anthropometry Procedures Manual, Atlanta: 

CDC. 

 

 National Institutes of Health (2011). Dietary Supplement Fact Sheet: Vitamin D. 

National Institutes of Health, Office of Dietary Supplements.  

 

 National Institutes of Health (2014): Vitamin D fact sheet for professional 

accessed on 19.nov.2014,http://ods.od.nih.gov/factsheets/VitaminD-Health 

Professional/ 

 

http://ods.od.nih.gov/factsheets/VitaminD-Health%20Professional/
http://ods.od.nih.gov/factsheets/VitaminD-Health%20Professional/


. 

95 

 

 Nazer N., Riff E, SakatiN , Mathew R , Majeed M Da (1989) : Cystic fibrosis in 

Saudi Arabia , Europian Journal of Pediatric 148 : 330-32 , Accessed on 7 nov. 

2014 at http://www.ncbi.nlm.nih.gov/pubmed/2785036. 

 

 Nelson Text Book Of Pediatrics 19th edition  (2013) : Chapter 395 Cystic 

fibrosis  Marie Egane , Page 1481-1497.  

 

 NHLBI National heart, lung and blood institute (2013): Accessed on 6 nov.2014 

, What is Cystic Fibrosis ? http://www.nhlbi.nih.gov/health/health-topics/ topics 

/cf / 

 

 Palestinian Central Bureau of Statistics, (2014). Gaza strip Governorate 

Statistical yearbook 2013 published in October 2014, Ramallah: PCBS. 

 

 Palestinian Central Bureau of Statistics, 2007. Palestinian Family Health 

Survey, 2006: Preliminary Report. Ramallah: PCBS. 

 

 Patchella C.J., , M. Desaia, P.H. Wellera, A. MacDonalda, R.L. Smythb, A. 

Bushc, J.S. Gilbodyd, S.A. Duffd (2002): Creon 10 000 Minimicrospheresvs 

Creon 8000 microspheres— an open randomised crossover preference study, 

Journal of Cystic Fibrosis vol.1 pp. 287–291. 

 

 Peckham Daniel (2009) : Routine screening for cystic fibrosis related diabetes, 

Journal of the Royal Society of Medicine, 102: 36-39, Accessed on11 nov.2014, 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2711858/ 

 

 Pilz, S., Tomaschitz, A., Marz, W., Drechsler, C., Ritz, E., Zittermann, A., 

Cavalier, E., Pieber, T.R., Lappe, J.M., Grant, W.B., Holick, M.F., and Dekker, 

J.M.( 2011). Vitamin D, cardiovascular disease and mortality. Clinical 

Endocrinology, 75: 575–584 

 

 Pincikova T., L. Hjelte (2010): Vitamin D status in Stockholm cystic fibrosis 

patients in 2007–2009,  Journal of Cystic Fibrosis, v 9, p. 591. 

 

http://www.ncbi.nlm.nih.gov/pubmed/2785036
http://www.nhlbi.nih.gov/health/health-topics/%20topics%20/cf%20/
http://www.nhlbi.nih.gov/health/health-topics/%20topics%20/cf%20/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2711858/


. 

96 

 

 Radi Samir, Tayser Abu Mourad,and Christopher Papandreou (2009): 

Nutritional status of Palestinian children attending primary health care centers in 

Gaza,  Indian Journal of Pediatrics 76, pp. 163-66. 

 

 Ramos Ana Flavia Bassos, Marcelo Bicalho de Fuccio, Luciana Dias 

Moretzsohn et al (2012) : Cystic fibrosis, gastroduodenal inflammation, 

duodenal ulcer, and H. pylori infection: The “cystic fibrosis paradox” revisited,  

.Journal of Cystic Fibrosis, vol. 12, (4), pp. 377-383.  

 

 Rosalind S. Skar S. Krittaphol W. (2007). Does zinc deficiency play a role in 

stunting among primary school children in NE Thailand? British Journal of 

Nutrition, 97,  pp. 167– 175. 

 

 Rowe SM, Miller S, Sorscher EJ. (2005): "Mechanisms of disease," 

Cysticfibrosis", The New England Journal of Medicine, 352; 19 pp. 1992-2001. 

 

 Salvatore Donatello, Roberto Buzzetti, ErmannoBaldo, Maria PiaForneris et al 

(2010) :  An overview of international literature from cystic fibrosis registries 

and Neonatal screening and nutrition/growth, Journal of Cystic fibrosis vol. 9 

pp. 75-83. 

 

 Sanjay H. Chotirmall, Catherine M. Greene , Brian J. Harvey and Noel G. 

McElvaney (2012): The Cystic Fibrosis ‘Gender Gap’: Past Observations 

Present Understanding and Future Directions , http://cdn.intechopen.com/pdfs-

wm/34277.pdf 

 

 Seidell, J.C., Kahn, H.S., Williamson, D.F., Lissner, L., Valdez, R., (2001): 

Report from Centers for Disease Control and Prevention Workshop on use of 

adult anthropometry for public health and primary health care. American 

Journal of Clinical Nutrition, 73 (1), pp. 123–26. 

  

http://cdn.intechopen.com/pdfs-wm/34277.pdf
http://cdn.intechopen.com/pdfs-wm/34277.pdf


. 

97 

 

 Shaff Suzanne  M. , Audrey Tluczek , Anita  Laxova et al (2013) : , Nutritional 

status is associated with health related quality of life in children with Cystic 

fibrosis aged 9 -19 years,  Journal of Cystic Fibrosis, vol. 12, (6), pp. 746-753. 

 

 Sheferd Darren, Yvonne Belessis,Tamarah Katz et al (2013) : Single high-dose 

oral vitamin D3 (stoss) therapy  A solution to vitamin D deficiency in children 

with cystic fibrosis?  Journal of Cystic Fibrosis vol.12 pp. 177-185. 

  

 Sinaasappel M. , M. Stern , J. Littlewood, S.wolfe, G.Steinkamo, Harry 

G.M.,Heijerman, E. Robberect, G. Dorng (2002): Nutrition in patients with 

cystic fibrosis: a European Consensus, Journal of Cystic Fibrosis, vol. 1 , pp. 

51–75. 

 

 Stephenson Anne, Janet Huxd,e, Elizabeth Tullis, Peter. Austin, Mary Corey 

and Joel Ray (2011): A higher risk of hospitalization among females with cystic 

fibrosis,  Journal of Cystic Fibrosis vol. 10 pp. 93-99. 

 

 Sukkar Danuta (2013) :  Vitamin D and lipid profile as indicators of coronary 

heart disease: a case-control study, Master thesis in clinical nutrition, Pharmacy 

College, Al-Azhar University. 

 

 Tinley Christopher G., Nicholas J. Withers, Christopher D. Sheldon, Anthony G. 

Quinn, Alan A. Jackson (2008) :  Zinc therapy for night blindness in cystic 

fibrosis, Journal of Cystic Fibrosis vol. 7 pp. 333-35. 

 

 Tom Lissauerand Graham Clayden (2012) : Illustrated Textbook of Paediatrics , 

Fourth edition , Respiratory disorder , Cystic Fibrosis pp. 394 –98. 

 

 Trapnell  Bruce C., Steven D. Strausbaugh , Marlyn S. Woo , Shin-Yir Tong, 

Steven A. Silber, Andrew E. Mulberg , Gerhard Leitz  (2011): Efficacy and 

safety of PANCREAZE® for treatment of exocrine pancreatic insufficiency due 

to cystic fibrosis, Journal of Cystic Fibrosis, vol. 10 pp. 350-56. 

 



. 

98 

 

 U.S. Department of Agriculture and U.S. Department of Health and Human 

Services (2010). Dietary Guidelines for Americans.7th Edition, Washington, 

DC: U.S. Government Printing Office. 

 

 United Nations Environment Program, 2009. Environmental Assessment of the 

Gaza Strip, Nairobi: UNEP. 

 

 Van Aaldaren m , G.P Mannes , E.S. Bosma et al,(1995) : Home care in cystic 

fibrosis patients, European Respiratory Journal , vol. 8,   pp. 172-75. 

 

 Werner Anniek, Marloes E. J. Bongers, Marcel J. Bijvelds, Hugo R. de Jonge, 

and Henkjan J. Verkade (2004) : No indications for altered essential fatty acid 

metabolismin two murine models for cystic fibrosis , Journal of lipid research 

vol. 45 pp. 2277-2286. 

 

 White H. , A.M. Morton, D.G. Pekham, S.P.Conway (2004) : Dietary intakes in 

adult patients with cystic fibrosis –  do they achieve guidelines ? Journal of 

Cystic Fibrosis vol. 3 pp. 1-7. 

 

 Wioleta Umlawska and Charlos Susanne (2008) : Growth and Nutritional status 

in children and adolescents with cystic fibrosis, Annals of Human Biology vol. 

35, No. 2,  pp, 145-153. 

 

 Woestenenk J.W , S.J.A.M Casteligns , C.K Van der Entet,al (2013): Nutritional 

intervention in patients with Cystic fibrosis : A systematic review, Journal of 

Cystic Fibrosis, vol. 12 pp. 102-115. 

 

 World Health Organization (2010) : Nutrition Landscape Information System 

(NLIS) , country profile indicators interpretation guide pp. 4-5. 

 

 World Health Organization, 1995. Physical status: the use and interpretation of 

anthropometry. Report of a WHO Expert Committee. Technical Report Series 

No. 854, Geneva: WHO.  

 



. 

99 

 

 World Health Organization, (2006a). Health systems profile-Palestine, Cairo: 

Regional Health Systems Observatory- EMRO. 

 

 World Health Organization; UNICEF; UN System Standing Committee on 

Nutrition (2006b). WHO, UNICEF, and SCN informal consultation on 

community-based management of Severe malnutrition in children Nutrition 

Policy Page 21 Accessed a t:http://www.who.int/child_adolescent_health/ 

documents/fnb_ vol. 27n3_suppl/en/index.html 

 

 Would health Organization (2013) : Anaemia definition, Accessed on 6 July 

2014  http://www.who.int/topics/anaemia/en/ 

 

 World Health Organization (2006c)  : Standard deviation of anthropometric Z-

scores as a data quality assessment tool using the 2006 WHO growth standards: 

a cross country analysis ZuguoMeia, Laurence M Grummer-Strawna,Accessed 

on 17 nov.2014 http://www.who.int/bulletin/ vol. /85/6/06-034421/en/ 

 

 Yaghi Abdalla R. (2013): Iron deficiency anemia among kindergarten children 

living in marginalized area in Gaza-Strip, Master thesis in biological science  

Al-Azhar University. 

 

 Yamada Tadataka (2009): Malabsorption of vitamin B12 in pancreatic 

insufficiency of the adultand of the child Pancreas, Text book of 

Gastroentrology fifth edition vol. 1 pp. 559-567. 

 

 Zakout Zeyad R. (2010) : The relationship between stunting and zinc deficiency 

among toddlers aged 1-3years in Gaza-strip, Master thesis in clinical nutrition, 

Pharmacy College,   Al-Azhar University. 

 

  

http://www.who.int/topics/anaemia/en/
http://www.who.int/bulletin/%20vol.%20/85/6/06-034421/en/


. 

100 

 

Annex 1 

A STUDY ABOUT MAGNITUDE AND MANIFESTATIONS OF MALNUTRITION 

 AMONG CYSTIC FIBROSIS PATIENTS IN GAZA STRIP 

Approval 

 

I am a researcher MoHamed A.Karim El-qahwaji I study on the amount and effects of 
malnutrition among cystic fibrosis patients in the Gaza Strip under the supervision of Master 
Clinical Nutrition El-Azhar University - Gaza and the study focusing on the study of the size of 
the problem of malnutrition and its impact on the health of patients with cystic fibrosis in the 
Gaza Strip. 

Participation in this research is an optional post as you are not obliged to answer any 
questions you do not want to answer them as your responses to this questionnaire will be 
kept confidential. 

We appreciate your participation in this research and answer the questions will play an 
important role in this study and we will ask some questions to find out your personal data and 
your habits and your practices food and your health condition and we'll take some 
measurements as well as the physical and we will make some medical tests . 

Interviewer: ……………………………………………………..    . 

Interview date: …….../………. /…………      . 

Researcher: MoHammed  A.Karim El-kahwaji 

 

 

 

 

 

 

 

Patient name: …………………………………………….. 

Serial Number: …………………………………………… 

Age: …………………………………………….…………….. 

Mobile Number: …………………………………………. 

Signature: …………………………………………………… 
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First: Personal Information: 

1. Patient name: ……………………………………………………………. . 

2. Gender                            Male                                Female 

3. Date of birth: …………. /………../ ………….. 

4. Weight at birth:  (…………….)    gm. 

5. Type of birth:                 Normal                                  Caesarea. 

6. Arranged between the brothers (…………….) 

7. Kinship between parents                            No relatives                      Of the first degree                     

      Relatives of the second degree 

8. Place of residence                 North Province                    Gaza Province              Middle Province 

                                                         Khanyounes Province                        Rafah Province 

9. Type of residence          Concrete      asbestos       tent 

10. Type of family            Extended family      Nuclear family 

11. Number of family members             Less than 4           4-6                    6-8              more than 8 

12. Rooms of the house    (…………) room + (…………) Extensions. 

 

Second: Demographic information: 

13. What type of water used for drinking?      Municipality           Filling by cars 

                           Private Wells                   House Filter                Buy mineral water 

14. What kind of sanitation your home?                         Central          Drilling and wells         Open 

15. Does the disposal of Municipality waste periodically and safe?                        Yes               No 

16. Is there natural ventilation at home?                  Yes               No   

17. Are there plants close to home contaminated the atmosphere with dust or gases? 

        Yes                       No 

18. Is there a garbage dumps close to home             Yes            No 

19. Are there any other sources of the contaminated environment (such as a gas station, 

a nuisance)?          Yes                       No 

20. If the answer to the previous question is yes mention the sources of pollution 

(  ………………………………………………………………………………..) 
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Third: Information about the family: 

21. Educational level of the father                 Uneducated          primary        preparative 

                                                                 Secondary            University      Graduate 

22. The work of the father:       works             does not work.  

23. If the father work, He works as ……………………………..  . 

24. Does the father smokes any forms of smoking?            Yes                        No 

25. Is the father smokes in the presence of children            Yes                      No     

26. Is there anyone in the home smokes in the presence of children?               Yes        No 

27. Educational level of the mother                   Uneducated         primary            preparative

             Secondary          University         Graduate 

28. Mother's work                  works             does not work. 

29. If the mother work, She works as ……………………………..   

30. Does the mother smokes any forms of smoking?             Yes                      No 

31. Is the mother smokes in the presence of children             Yes                      No 

32. Number of times the mother Pregnancy     (…………………..) times. 

33. Numbers of Abortion (………………). 

34. Are parents were examined genetically to cystic fibrosis disease? 

  Yes            No 

35. Number of patients with cystic fibrosis in the family (………………….) patient/’s 

36. Monthly family income (…………..) Nis 

 

Fourth, information about the patient and how to deal with him: 

37. Does the disease have been discovered since birth?         Yes       No 

38. How old the patient was when the disease was discovered?   (…………….) month 

39. Is the patient suffering from other diseases?                Yes       No 

40. If the answer to the previous question is yes mention that diseases  

(…………………………………………………………………………) 

41. Does the patient's visit to the doctor periodically to check on his situation? 

  Yes      No 

42. What are the most affected systems by the disease? 

       Respiratory system    digestive system 

       Glands and reproductive tract   all at the same level 

 

43. What are the symptoms experienced by the patient frequently and semi-permanent? 

       Recurrent pulmonary infections                frequent and chronic cough 

       Shortness of breath               Tqha viscous phlegm 

       Blueness of the face    infections of the sinuses 
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       Frequent intestinal infections              chronic diarrhea 

       Steatorrhea                            intestinal cramps and gas developmental delay 

       Delayed development            constipation frequently poor absorption of food 

        Bone flexibility or bone fracture ease 

 

44. Is the patient entered the nursery section at birth?        Yes           No 

45. What is the period for this entrance?  (……………) day/s 

46.  How was diagnosed with cystic damage when the patient? 

Symptoms only                                      sweat test 

Gene test                                               Expected in advance of the birth       

      Symptoms and sweat test                symptoms and sweat test and genetic tests 

47. Where was diagnosed with cystic fibrosis? 

       Government Children's Hospital    Private Clinic 

       Specialist medical center inside the home specialist medical center outside 

the home   

48.  Is the patient need to be hospitalized frequently? 

      Yes                                                   No 

49. How many times a patient needs hospitalization? (…………….) Per year   

50. What is the number of days of entry at a time? 

 From 1-3 days                           from 4-6 days 

        From 7-10 days        more than 10 days 

51. What is the direct cause of hospital admission? 

       Respiratory problems associated with the disease Diabetes 

       Digestive problems associated with the disease            surgery 

       Growth problems as a result of the disease              other problems not      

related to the disease 

52. Do not see the specialized clinics at the hospital on a regular basis? 

 Yes   No 

53. Can the family to provide the necessary health care within the home? 

 Yes   No 

54. Can the family provide the necessary medicines for the child properly? 

 Yes   No 

55. Does the family to provide therapy for the child and punctual daily basis? 

 Yes   No 

56. Is the work of physical therapy for the respiratory system daily as recommended by your 

physician?             Yes   No 
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57. Are you available for child support breathing apparatus (device Altboukarh and 

oxygen cylinder)?           Yes    No 

58. Is Tboukarat work for the child on a regular basis? 

Yes   No 

59. How many times is the work of the child's daily vaporize (…………….) once / day 

60. Can the family provide the antibiotics needed by the patient on an ongoing basis? 

         Yes   No 

61. Can the family provide digestive enzymes needed by the patient on an ongoing basis? 

  Yes  No 

62. Can the family provide the vitamins needed by the patient on an ongoing basis? 

         Yes   No 

63. Can you provide family milk the appropriate patient needs on an ongoing basis? 

         Yes   No 

 

Fifth: The food frequency questionnaire 

64. How many meals a day are given to the patient ? 

        The breakfast           Snack 1              Lunch         

 Snack    2 Dinners 

65. If the answer is more than 3 what kinds of snacks you eat?   

        Starches                        proteins             Vegetables 

 Fruit           Sweets  Nuts and Kernels 

66. What is the rate of the patient's intake of water? 

 Only when thirsty   4 – 6 cups 6 – 8 cups         more than 8 cup 

67. Are you dealing with natural juices? 

Yes   No 

68. Are you dealing with sodas? 

 Yes   No 

69. Does the patient eat Fast Food such as (hamburger - Shawarma – Pizza… etc.)? 

 Yes   No 

70. If yes, how many times per week dealing with the Fast Food (…………..) / weekly 

71. How many hours a day the patient sleeps? .............. 

72. Does the patient eat bread in his food? 

 Yes   No 

73. Does the patient eat rice in your food? 

 Yes   No 

74. When you cooked rice you use : 

 Butter    Oil   margarine 

75. Does the patient eat yellow cheese? 



. 

107 

 

 

 

 

 

 

 

 

 

 

 

M 

 

 

 

 

 

 

 

 

 

 

M 

 

 

 

 

 

 

 

 

 

 

M 

 

 

 

 

 

 

 

 

 

 

M 

 

 

 

 

 

 

 

 

 

 

M 

 

 

 

 

 

 

 

 

 

 

M 

 M  M 

 M  M 

 M  M  M 

 Yes   No 

76. Does the patient eat Chips? 

 Yes   No 

77. Did the patient eat fish? 

 Yes   No 

78. If the answer is yes, what is the preferred method of cooking? 

 Frying   Grilling 

79. Is the patient eats pans? 

 Yes   No 

80. Is the patient eats eggs? 

Yes   No 

81. If yes, any part of the egg to eat? 

 Whole egg   whites              Yolk 

Sixth: The study of the knowledge of the patient or guardian capsules digestive enzymes 

(Creon) 

No. Item Creon number Don’t need I don’t know 

1 Medium fruit banana, apple, guava    

2 Baguette Chips    

3 Medium acquiescence    

4 Piece of watermelon or cantaloupe    

5 Cucumber or tomato    

6 Cup of fruit juice    

7 Small dish vegetable soup    

8 Small dish vegetables salad    

9 Small Homs dish    

10 Small bean dish    

11 Yellow cheese piece     

12 Falafel sandwich    
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13 Cup of milk    

14 Eggs    

15 Small dish Molokai    

16 Chicken thigh    

17 Pasta dish    

18 2 kebab s  Kabab    

19 Pieces veal    

20 Small rice dish    

21 Small dish cooking beans or Bzela    

22 Cup of tea or coffee without sugar    

23 Cup of coffee or tea with sugar    

24 Children candies and obvious    

25 Oral rehydration solution      

26 Gum    

27 Piece Cake Medium    
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Seventh: The study of the extent of parent’s knowledge about cystic fibrosis disease : 

No. Phrase Agree 
Don’t 

agree 

Don’t 

know 

1 
Disease, cystic fibrosis, a hereditary disease that is transmitted 

through the genes 

   

2 
Cystic fibrosis disease is transmitted from person to person 

infected 

   

3 
If one parent holder Jane disease cystic fibrosis disease infected 

children 

   

4 
Can diagnose disease in children with cystic fibrosis during 

pregnancy 

   

5 
The examination of race of the best tests that could be on the 

way to diagnose 

   

6 All cystic fibrosis patients complain of the same symptoms    

7 
The fundamental flaw in the disease cystic fibrosis is an 

imbalance in the secretion of salts 

   

8 
Viscous secretions in patients with cystic fibrosis defect 

resulting from the secretion of salts 

   

9 
Certainly screening for the disease cystic fibrosis is to examine 

the genes 

   

10 

Up a lot of cystic fibrosis patients to an advanced age , and 

succeed in the management of a sound lifestyle in the family 

and in the study and work 

   

11 
Disease, cystic fibrosis affects the respiratory, digestive and 

endocrine 

   

12 
Most patients suffering from cystic fibrosis, frequent infections 

of the lung and respiratory tract 

   

13 

Eating the right amount of digestive enzymes cannot overcome 

the gastrointestinal symptoms and malnutrition in patients with 

cystic fibrosis  

   

14 
Can cystic fibrosis patients cured after taking medication for a 

specific time period 
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15 

Does not require a patient with cystic fibrosis permanent 

commitment basic treatments such as digestive enzymes and 

antibiotics 

   

16 
No effect of the disease cystic fibrosis on the growth and 

development of cystic fibrosis patients 

   

17 
Can not be considered a disease of cystic fibrosis disease 

threatened the life of the patient 

   

18 All cystic fibrosis patients develop diabetes in old age    

19 
The child must inherit two genes for cystic fibrosis parent even 

be sick of the disease and show symptoms of the disease 

   

20 

The main goal in the treatment of cystic fibrosis is to prevent 

pollution in the respiratory tract to develop and maintain good 

nutrition 

   

21 
For patients with cystic fibrosis diet is different from natural 

persons 

   

22 Cystic fibrosis patient needs exercise for 20-30 minutes a day    

23 
Does not require a patient with cystic fibrosis physiotherapy 

chest for filtering viscous secretions daily 

   

24 
Digestive enzymes needed by patients with cystic fibrosis with 

every meal , and depending on their size and components 

   

25 
Medicines such as vitamins, nutritional support needed by 

patients with cystic fibrosis continuously 

   

26 
Cystic fibrosis patient needs antibiotics for Severeal weeks and 

periodically 

   

27 
Does not require that the holder is inherited disease cystic 

fibrosis gene to his sons 

   

28 
Health services provided by health institutions have a significant 

impact on the health of patients with cystic fibrosis 

   

29 
Daily health care by the parents of the child patient has an 

effect on his health 

   

30 The child's diet must be rich in calories     
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Eighth: tests 

No. Item Result Normal value 

1 Hemoglobin   

2 Ferritin in blood   

3 Zinc in blood   

4 Vitamin D in blood   

 

 

Ninth: anthropometric measurements : 

No. Measurements Reading 

1 Height (cm)  

2 Weight (kg)  

3 Brand standard (height for age)  

4 Brand standard (length of the weight)  

5 Brand standard (weight for age)  

6 Waistline  

 

 

 

 

 

Thank you for your cooperation with us 
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Annex 2 

 سوء التغذية بين مرضى التليف الكيسي في قطاع غزةمقدار وأثار دراسة حول 

 إقرار بالموافقة

 

 

مقدار وأثار سوء التغذية دين مر   التليف الكيسي في قةا    ة  حو أقوم ددراسة  محمد ةبد الكريم القهومي أنا الباحث

دراسة ح م ةل   وشقوم  ذأل الدراسة دالتركي    ة -حت يشراف درنامإ مامستير التغذية اإلكلينيكية د امعة األز رش

 .ممكلة سوء التغذية وأثر ا ةل  صحة مر   التليف الكيسي في قةا    ة

داإلمادة  /ينةن أع أسئلة ال شر ب اإلمادةةلي /ة كما انك لست م بر ةي مماركة اختياريفي  ذا البحث   ين المماركة

 ستكون سرية . ةيث أن يماداشكم ةلي  ذأل االستبانةنها ح

نحن نقدر مماركتك في  ذا البحث  و يمادتك ةل  األسئلة ستلعب دورا مهما في  ذأل الدراسة وسنقوم دةرح دعض األسئلة 

دأخذ دعض القياسات ال سمية وكذلك سنقوم الصحية و حالتك و وممارساشك الغذائية ةاداشكو لمخصيةلمعرفة دياناشك ا

 التحاليع الةبية. دعمع دعضسنقوم 

 

 اسم المخص الذع يقوم دعمع المقادلة :..................................................

 شاريخ المقادلة : ...../...../.....

 محمد عبد الكريم القهوجي:    الباحث

 

 

 

 

 

 

 

 

 ..............................................:المريض اسم

 ...............................................: المتسلسل الرقم

 ....................................................... العمر:

 ............................................. الجوال: رقم

 ................................... األمر: ولى أو المريض توقيع
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 البيانات المخصيةأوال: 

 اسم المريض   ........................................................................................... .1

 أنث                          كر                   جنس المريض          .2

   تاريخ الميالد   ......./......../............. .3

 الوزن عند الوالدة :  )                       ( جرام   .4

 قيصرية             طبيعي                          نوع الوالدة    .5

 خوة  )        (ترتيبه بين األ .6

 قرادة درمة ثانية        قرادة درمة أول    ال يومد قرادة         القرابة بين الوالدين   .7

     محافظة الوسةي           محافظة   ة         محافظة المما              مكان السكن .8

                                        نيونس   محافظة خا     حمحافظة رف 

 خيمة             اسبست           داطون           نوع السكن :  .9

  أسرة نووية    أسرة ممتدة     :        نوع األسرة   .10

  8أكثر من    8-6من     6-4من    4أقع من   :   أفراد األسرةعدد  .11

 .ملحقات+ )          (   رفةعدد غرف المنزل )            (   .12

  

 معلومات ديمو رافية:ثانيا: 

 ما نوع الماء الُمستخدم في الُشرب؟ .13

  البلدية         شعبئة السيارات  دئر خاص        فلتر من لي   شراء مياأل معدنية 

 ما نوع الصرف الصحي الخاص بالمنزل؟ .14

              مرك ع          ُحفر وآدار  مكموف 

 هل تقوم البلدية بالتخلص من الفضال  بشكل دوري وآمن؟  .15

                            نعم  ال                                                                               

 .  هل يوجد تهوية طبيعية بالمنزل؟16

  نعم                 ال 

 المنزل ملوثة للجو بالغبار أو الغازا  ؟ . هل يوجد مصانع قريبة من17

  نعم                 ال 

 . هل يوجد مكبا  للنفايا  قريبة من المنزل ؟  18

  نعم                 ال 

 . هل يوجد أي مصادر أخرى ملوثة للبيئة  ) مثل محطة بنزين , مصدر إزعا  ( ؟19

    نعم                 ال 

 كانت إجابة السؤال السابق بنعم اذكر مصادر التلوث  )                            (. إذا  20
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 :األسرةمعلومات ةن ثالثا: 

 لألب المستوي التعليمي.  21

  ير متعلم          ادتدائي    يةدادع    

  ثانوع              مامعي   دراسات ةليا  

  ال يعمع         يعمع       .  عمل األب :       2

 .  مجال عمل األب : )                               (23

  .  هل يدخن األب أي كل من أشكال التدخين ؟24

    نعم              ال      

 .  هل يدخن األب في وجود األبناء ؟  25

  نعم             ال 

 . هل يوجد أحد داخل المنزل يدخن في وجود األبناء ؟  26

            نعم     ال 

 لألم المستوي التعليمي. 27

 ير متعلم          ادتدائي      يةدادع     

  ثانوع             مامعي   دراسات ةليا  

  ال شعمع       شعمع   . عمل األم :  28

 (                             .  مجال عمل األم: )  29

  . هل  تدخن األم أي كل من أشكال التدخين ؟30

           نعم    ال                

 . هل تدخن األم في وجود األبناء ؟ 31

    نعم           ال 

 . عدد مرا  حمل األم   )             (  32

 . عدد مرا  اإلجهاض   )             (33

 . هل تم فحص األبوين جينيا لمرض التليف الكيسي ؟ 34

   نعم              ال 

 . عدد مرضى التليف الكيسي في العائلة  )         (35

 .  دخل األسرة الشهري  )                   ( بالشيكل36
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 :وكيفية التعامع معه ضيمعلومات ةن المررادعا:  

 الكيسي منذ الوالدة؟.  هل تم اكتشاف مرض التليف 37

  نعم                 ال 

 ( شهر ) كم كان عمر  المريض عند تشخيص المرض؟ 38

 . هل يعاني المريض من أمراض أخرى غير التليف الكيسي ؟39

  نعم                 ال 

 اإلجابة نعم اذكرها .............................................. . إذا كانت40

 بزيارة دورية للطبيب لإلطمئنان عن الحالة؟ المريض قوميهل . 41

  نعم                 ال 

 . ما هي أكثر األجهزة تأثرا بمرض التلف الكيسي ؟42

  ال هاز التنفسي    ال هاز الهضمي  الغدد وال هاز التناسلي  مميعها دنفس المستوم 

 ؟. ما هي األعراض التي يعاني منها المريض بشكل متكرر وشبه دائم  43

  التهادات رئوية متكررة            سعا  متكرر وم من     يق في التنفس  

               شقمع دلغم ل                 ازرقا  في الومه  التهادات في ال يوب األنفية 

      التهادات معوية متكررة                   يسها  م من         يسها  د ني 

     شقلصات معوية و ازات                 شأخر في النمو        شأخر دالتةور 

                  يمساع متكرر      سوء امتصاص لأل ذية   لين في العظام أو سهولة كسر العظام 

 

 الوالدة  ؟ . هل دخل المريض قسم الحضانة عند44

   نعم                 ال 

 46ا ا كانت االمادة ال انتقع ال  السؤا  

 . ما هي المدة التي مكث فيها داخل الحضانة ؟  )                    ( يوم45

 . كيف تم تشخيص مرض التلف الكيسي عند المريض ؟46

         من األةراض فقط      اختبار العر       اختبار ال ينات   متوقع مسبقا قبع الوالدة 

   األةراض واختبار العر   األةراض واختبار العر  والفحوصات ال ينية 

 . أين تم تشخيص مرض التليف الكيسي؟47

        مستمف  األطفا  الحكومي          ةيادة خاصة 

     مرك  طبي متخصص داخع الوطن   مرك  طبي متخصص خار  الوطن 

 . هل يحتا  المريض لدخول المستشفى بشكل متكرر48

   نعم                 ال 
 

 . كم مرة يحتا  المريض دخول المستشفى  ؟   )                     (  سنويا49

 . ما هو عدد أيام الدخول في المرة الواحدة ؟50

   يوم 3-1من       6-4من              10-7من        أيام 10أكثر من 
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 ؟. ما هو السبب المباشر لدخول المستشفى 51

   مماكع شنفسية مرشبةة دالمرض  مماكع  ضمية مرشبةة دالمرض 

          مماكع نمو نتي ة المرض   مماكع أخرم ليس لها ةالقة دالمرض 

                                السكرع            يمراء ةمليات مراحية 

 . هل يتم مراجعة العيادا  المتخصصة في المستشفى بشكل دوري؟52

  نعم                 ال 

  تستطيع األسرة تقديم ما يلزم من رعاية صحية  داخل المنزل ؟ هل . 53

   نعم                 ال 

  تستطيع األسرة توفير األدوية الالزمة للطفل بشكل مالئم؟ل ه. 54

   نعم                 ال 

 تقوم األسرة بتقديم العال  للطفل بمواعيده وبانتظام يوميا؟ل ه. 55

   نعم                 ال 

 يتم عمل العال  الطبيعي للجهاز التنفسي يوميا كما أوصى به الطبيب المعالج ؟ل ه. 56

   نعم                 ال 

 متوفر للطفل أجهزة التنفس المساندة )جهاز التبخيرة واسطوانة األكسجين (؟ له. 57

   نعم                 ال 

 يتم عمل تبخيرا  للطفل بشكل منتظم؟ له. 58

  نعم                  ال 

 مرة/يوميا. كم مرة يتم عمل تبخيرة للطفل يوميا )        ( 59

 تستطيع األسرة توفير المضادا  الحيوية التي يحتاجها المريض بشكل مستمر؟هل . 60

  نعم                  ال 

 تستطيع األسرة توفير اإلنزيما  الهاضمة التي يحتاجها المريض بشكل مستمر؟هل . 61

  نعم                  ال 

   التي يحتاجها المريض بشكل مستمر؟تستطيع األسرة توفير الفيتاميناهل . 62

  نعم                  ال 

 تستطيع األسرة توفير الحليب المناسب الذي يحتاجه المريض بشكل مستمر؟هل . 63

  نعم                  ال 
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 شردد الغذاء ةاستبانخامسا: 

 يتناولها المريض يوميا ؟كم وجبة غذائية    64.

          اإلفةار    1سناع   اءالغد    2سناع   العماء 

 ما هي أنواع الوجبا  الخفيفة التي تتناولها؟ 3إذا كانت اإلجابة أكثر من .  65

        نمويات        دروشينات           خضروات           فاكهة   حلويات          مكسرات 

 للماء؟ المريض  ما هو معدل تناول. 66

      ةند العةش فقط 4  – 6     كوب 6  – 8    كوب   كوب 8أكثر من  

 هل تتناول العصائر الطبيعية؟. 67

   نعم                 ال 

 هل تتناول المشروبا  الغازية؟. 68

  نعم                   ال  

 بيتزا......الخ(؟ –شاورما  –وجبا  سريعة مثل )هامبرجر  يتناول المريض هل . 69

    نعم                 ال 

 .  إذا كانت اإلجابة بنعم كم مرة أسبوعيا يتناول المريض الوجبا  السريعة   )                  (/أسبوعيا70

 يوميا؟.............. ينام المريض كم ساعة .71

 ؟هالخبز في طعام المريض تناوليهل . 72

   نعم              ال     

 األرز في طعامك؟ المريض تناولي هل. 73

     نعم                            ال   

 :هل تضع عند طهي األرز. 74

  ةال دد     ال يت      السير /  السمن                

 ؟الجبنة الصفراء  المريض تناوليهل . 75

    نعم                  ال   

 ؟الشيبس  المريض تناوليهل . 76

                  نعم   ال   

 األسماك؟يأكل المريض هل . 77

    نعم                ال  

 إذا كانت اإلجابة نعم فما هي طريقة الطهي المفضلة؟. 78

   القلي      الموع   

 ؟مقاليال يأكل المريضهل . 79

   نعم                   ال  

 البيض؟ يأكل المريضهل . 80

                    نعم   ال 
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 ؟تأكل فأي جزء من البيضة إذا كانت اإلجابة نعم. 81

       البيضة كاملة     بياض البيض   صفار البيض  

 

 دراسة مدم معرفة المريض أو ولي امرأل : سادسا

   Creonة  ) دكبسوالت االن يمات الها م

 ال أعرف تحتا ال  creonعدد حبا   الصنف الرقم

    فاكهة متوسطة موة او تفاحة او جوافة 1

    باكيت شيبس 2

    بسكوتة متوسطة 3

    او شمام  بطيخقطعة   4

    او بندورة خيار 5

    كاس عصير فواكه 6

    صحن صغير شوربة خضار 7

    صحن صغير سلطة خضار 8

    حمص صغيرصحن  9

    صحن فول صغير 10

    قطعة جبنة صفراء 11

    ساندويتش فالفل 12

    كاسة حليب 13

     بيضة 14

    صحن ملوخية صغير 15

    فخدة دجا  16

    صحن معكرونة 17

    سيخ كباب 2 18

    قطعة لحم عجل 19

    صحن ارز صغير 20

    فاصولياصحن طبيخ صغير بزيال او  21

    فنجان شاي او قهوة بدون سكر 22

    فنجان قهوة أو شاي مع سكر 23

    سكاكر االطفال والجلي 24

    محلول الجفاف لالطفال 25

    العلكة 26

    قطعة كيك متوسطة 27
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سادعا: دراسة مدم معرفة األم/ األب ةن مرض التليف 

  الكيسي

 

ال 

 أعرف

ال 

 أوافق
 م. العبارة أوافق

 1 مرض التليف الكيسي مرض وراثي ينتقل عبر الجينا  الوراثية           

 2 مرض التليف الكيسي ينتقل من شخص ألخر بالعدوى                            

 3 حد الوالدين حامل لجين مرض التليف الكيسي يصاب األبناء بالمرضكان أ  إذا   

 4 يمكن تشخيص مرض التليف الكيسي عند األطفال أثناء الحمل                  

  
 

يعتبر فحص العرق من أفضل االختبارا  التي يمكن عن طريقها تشخيص 

 المرض 
5 

 6 جميع مرضى التليف الكيسي يشكون من نفس األعراض                             

 7 الخلل األساسي في مرض التليف الكيسي هو الخلل في إفراز األمالح             

 8 اإلفرازا  اللزجة عند مرضى التليف الكيسي ناتجة من خلل إفراز األمالح        

 9  و فحص الجينا                   الفحص المؤكد لمرض التليف الكيسي ه   

  
 

الكيسي إلى سن متقدمة وينجحون في إدارة نمط يصل الكثير من مرضى التليف 

 لعمل حياة سليمة في العائلة وفي الدراسة وا
10 

 11 مرض التليف الكيسي يؤثر على الجهاز التنفسي والهضمي والغدد              

  
 

والجهاز  ةمرضى التليف الكيسي من التهابا  متكررة في الرئمعظم  يعاني 

 التنفسي   
12 

  
 

ال يمكن التغلب على أعراض الجهاز الهضمي وسوء التغذية عند مرضى التليف 

 الكيسي  بتناول الكمية المناسبة من اإلنزيما  الهاضمة                               

13 

 

 14 يمكن لمرضى التليف الكيسي الشفاء التام بعد تناول العال  لفترة زمنية معينة             

  
 

ال يحتا  مريض التليف الكيسي االلتزام الدائم بالعالجا  األساسية مثل اإلنزيما  

 الهاضمة والمضادا  الحيوية                                                                
15 

 16 ال تأثير لمرض التليف الكيسي على نمو وتطور مريض التليف الكيسي   

 17 مرض التليف الكيسي من األمراض المهددة لحياة المريض ال يمكن اعتبار   

 18 جميع مرضى التليف الكيسي يصابون عند الكبر بمرض السكري   

  
 

البد أن يرث الطفل جينين اثنين للتليف الكيسي من الوالدين حتى يكون مريضا 

 بالمرض وتظهر عليه أعراض المرض
19 

  
 

الكيسي هو منع التلوث في المجاري التنفسية الهدف الرئيسي في عال  التليف 

 والحفاظ على وضع تغذية جيد
20 
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 21 لمرضى التليف الكيسي نظام غذائي مختلف عن األشخاص الطبيعيين    

 22 دقيقة يوميا 30-20يحتا  مريض التليف الكيسي ممارسة التمارين الرياضية لمدة    

  
 

الطبيعي للصدر لتصفية اإلفرازا  اللزجة ال يحتا  مريض التليف الكيسي للعال  

 يوميا
23 

  
 

اإلنزيما  الهاضمة يحتاجها مريض التليف الكيسي مع كل وجبة غذائية وحسب 

 حجمها ومكوناتها
24 

  
 

األدوية الغذائية المساندة مثل الفيتامينا  يحتاجها مريض التليف الكيسي بشكل 

 مستمر
25 

 26 للمضادا  الحيوية لعدة أسابيع وبشكل دورييحتا  مريض التليف الكيسي    

 27 ال يشترط أن يورث حامل جين التليف الكيسي المرض ألبنائه   

  
 

الخدما  الصحية المقدمة من المؤسسا  الصحية لها األثر الكبير على صحة 

 مريض التليف الكيسي
28 

 29 تأثير على صحتهالرعاية الصحية اليومية من قبل الوالدين للطفل المريض له    

 30 يجب أن يكون غذاء الطفل المريض غني بالسعرا  الحرارية   

 

 

 

 

 ثامنا : الفحوصات

 

No. Item Results Normal value 

1 Hemoglobin   

2 Ferritin in blood   

3 Zinc in blood   

4 Vitamin D in blood   
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 ثامنا :  : القياسات االنثرودومترية

 

 م. القياسا  القراءة

 1 الطول )سم( 

 2 الوزن ) كجم( 

 3 العالمة المعيارية ) الطول للعمر ( 

 4 العالمة المعيارية )الطول للوزن( 

 5 العالمة المعيارية )الوزن للعمر( 

 6 محيط الخصر 

 

  شكرا لتعاونكم معنا
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Annex 3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: http://www.infoplease.com/atlas/country/gazastrip.html (Accessed on November 24, 2014). 

 


