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Abstract  

Background: Pre-senile cataract is opacity of the crystalline lens of the eye 

before the age of 50 years. Recently the incidence of early onset cataract is on 

the rise. It is closely linked with oxidative stress and antioxidant deficiency. 

Goal: To reveal the relationship between serum antioxidants level (vitamin E  

and glutathione)  and occurrence of pre senile cataract. 

Objectives: To measure serum vitamin E and glutathione levels in patients with 

pre-senile cataract and compared it with people without cataract, to determine 

the effect of dietary habits and socio-economic  status on pre-senile cataract 

patients and identify the relationship between anthropometric measurements and 

occurrence of pre-senile cataract. 

Methodology: A  retrospective case-control study was conducted at Eye 

Hospital in Gaza city. The study consisted of 44 cases of pre-senile cataract and 

44 region, sex and age matched controls. Data collection was done by direct 

methods that included  anthropometric measurement and serum Vitamin E and 

Glutathione levels and indirect methods through a structured interview 

questionnaire. SPSS software was used to analyze the obtained data.  

Results: Regarding serum antioxidants status, serum vitamin E and glutathione 

levels in pre-senile cataract  patients was equal to healthy controls. The majority 

of cases were illiterate, married women. Increase body weight and obesity had a 

strong association with pre-senile cataract formation. Concerning dietary 

factors, high intake of fruits, meat and meat products, starchy food  (grains) and 

healthy snacks was inversely correlated with pre-senile cataract. Direct 

relationship between vitamin E and glutathione was found.  

Conclusion: The study concluded that pre-senile cataract was a multifactorial 

disease and many risk factors (dietary factors, socio-economic factors, medical 

factors and anthropometrics factors) play a role in pre-senile cataract formation.  

Recommendations: Although in this study there is no relationship between 

antioxidants (vitamin E and glutathione) and pre-senile cataract, it is wise to 
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have healthy balanced diet containing antioxidants with  regular exercise. 

Encourage  intake of fruits, meat and meat products, starchy food and healthy 

snake. Motivate people to do regular eye screening and regular screening for 

diabetes and other diseases. Avoidance direct exposure to sunlight and other risk 

factors which proven previously such as cigarette smoke and long term usage of 

steroid drugs.  

Key words: Pre-senile cataracts, Vitamin E, Glutathione, Gaza. 
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الدم عند األشخاص المصابين بمرض بياض  مصل و جلوتاثيون( في Eمضادات األكسدة )فيتامين 

 , دراسة الحاالت و الشواهدفي مستشفى العيون في غزة  العين المبكر

 ملخص الدراسة: 

ألخيرة ااآلونة  ين عاما. فيالمبكر  هو إعتام عدسة العين البلورية  قبل سن الخمس : المياه البيضاءالمقدمة

دات ونقص مضا المبكر بدأ في االرتفاع. ويرتبط ارتباطا وثيقا مع اإلجهاد التأكسدي المياه البيضاء حدوث

 األكسدة.

ظهور ووالجلوتاثيون(  Eالكشف عن العلقة بين مستوى مضادات األكسدة في المصل )فيتامين   الهدف:

 .المياه البيضاء المبكر

كر نون من إعتام عدسة العين المبوالجلوتاثيون في المرضى الذين يعا Eقياس فيتامين  األغراض:

ي االجتماع ومقارنتها مع األشخاص الذين ال يعانون من المرض، و تحديد تأثير العادات الغذائية والوضع

شري واالقتصادي على مرضى إعتام عدسة العين المبكر والتعرف على العلقة بين قياسات الجسم الب

 وحدوث إعتام عدسة العين المبكر.

ة. أجريت دراسة الحاالت والشواهد بأثر رجعي في مستشفى العيون في مدينة غز راسة:منهاجية الد

عمر حالة شواهد مطابقة لل 44حالة من حاالت إعتام عدسة العين المبكر  و  44تتألف الدراسة من 

تويات والجنس و المنطقة. تم جمع البيانات بالطرق المباشرة التي شملت قياسات الجسم البشري و مس

رنامج بو جلوتاثيون في المصل والطرق غير المباشرة من خلل استبيان منظم. تم استخدام  Eمين تافي

 في تحليل البيانات.   SPSSإحصائي

صل في الم Eمستوى فيتامين فيما يتعلق بوضع مضادات األكسدة في المصل ، كان متوسط  النتائج:

الت ومستوى الجلوتاثيون في مرضى إعتام عدسة العين المبكر يساوي الشواهد الصحية. غالبية الحا

ر. فيما المبك اءلمياه البيضكانت أميّة ومتزوجات. كان لزيادة وزن الجسم والبدانة ارتباًطا قويًا بتكّون ا

وية غذية النشللحوم ومنتجات اللحوم ، واأليتعلق بالعوامل الغذائية ، تناول كميات كبيرة من الفواكه وا

د علقة المبكر. تم إيجا مياه البيضاء)الحبوب( والوجبات الخفيفة الصحية كانت مرتبطة عكسيا مع ال

 . E طردية بين الجلوتاثيون و فيتامين

مل عوا خلصت الدراسة إلى أن إعتام عدسة العين المبكر هو مرض متعدد العوامل والعديد من الخالصة:

لعب لبشرية( تاالقتصادية ، العوامل الطبية والقياسات ا-الخطر )العوامل الغذائية ، العوامل االجتماعية

 .مياه البيضاءدوراً في تشكيل ال

و حدوث  و الجلوتاثيون( E على الرغم من عدم وجود علقة بين مضادات األكسدة )فيتامينالتوصيات: 

إتباع نظام غذائي صحي متوازن يحتوي على مضادات األكسدة   لحكمة، إال أنه من االمياه البيضاء المبكر

مع ممارسة التمارين الرياضية بانتظام، تشجيع على تناول الفواكه واللحوم ومنتجات اللحوم، واألغذية 
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النشوية )الحبوب( والوجبات الخفيفة الصحية.  تشجيع على فحص المنتظم للعين والفحص المنتظم 

ها من األمراض. منع التعرض المباشر ألشعة الشمس و تجنب عوامل الخطر لمرض السكري وغير

 األخرى التي تم إثباتها سابقاً مثل دخان السجائر و أخذ أدوية الستيرويد فترة طويلة.

 ، الجلوتاثيون ، غزة. Eإعتام عدسة العين المبكر ، فيتامين  الكلمات المفتاحية:
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Chapter 1 

Introduction 

1.1 Background  

Cataract is defined as any opacity of the crystalline lens of the eye, which 

impedes the image clarity causing reduced visual acuity and impaired contrast 

sensitivity (Sheeladevi, 2016). Cataract is the leading cause of  human 

blindness worldwide and can broadly divide into congenital, juvenile and age-

related cataract. In human, there is a remarkable increase in cataract prevalence 

from the age of 45 years onward and 92.6% of people aged above 80 years may 

be affected by cataract. Although congenital and juvenile cataracts are much less 

common than age-related cataract, it is one of the major causes of childhood and 

young people blindness with a prevalence of approximately 0.1-0.6‰  (Zhao & 

Yan, 2018).  

Age related cataract is a multifactorial disease and different risk factors 

play a role in different types of cataract formation. However, age is still the 

single most important risk factor for cataract. Pre-senile cataract by definition is 

the occurrence of cataracts before the age of 50 years (Patel & Ahuja, 2018). 

Recently the incidence of early-onset cataract is on the rise. This will definitely 

add on to the currently existing burden of age-related cataract (Patel & Ahuja, 

2018). Few studies (Lesiewska‐Junk, 1994; Mishra & etal., 1989) have been 

undertaken to explore risk factors for pre-senile cataract and they indicate that 

nearly 50% of the participants were exposed to at least one known risk factor 

including trauma, intraocular inflammation, diabetes mellitus, and the use of 

steroids (Patel & Ahuja, 2018). Active smoking, alcohol use, severe 

malnutrition, ultraviolet ß–radiations (290 nm to 320 nm), severe diarrhea 

causing dehydration is among other risk factors for cataract formation. Pre-

senile cataract presents with nuclear, cortical, posterior subcapsular posterior 
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polar or mixed posterior subcapular is common amongst all (Patel & Ahuja, 

2018; M. Praveen & etal., 2010) 

There is evidence from epidemiologic data that cataract is more common 

in women than men. This is not solely due to a higher rate of cataract extraction 

in women, as is the case in the western world, but several population-based 

studies show that females have a higher prevalence of lens opacities, especially 

cortical (Zetterberg, 2015). There is no firm evidence that lifestyle-related 

factors are the cause of this gender discrepancy. Focus has therefore been 

directed towards the role of estrogen in cataract formation (Zetterberg, 2015). 

Also, When looking on the incidence of cataract surgery it is usually higher in 

women, at least in the western world (Gollogly & etal., 2013; Koo & etal., 

2013). Alternative or complementary, explanations to the higher cataract surgery 

rate in women have been discussed, such as a greater tendency of women to 

seek health care, a more verbal capability to express complaints about her 

lifestyle, or that female activities require better visual function than activities 

that are usually carried out by men (Olofsson, 2003; Zetterberg, 2015). 

Production of  reactive oxygen species  and reduction of 

endogenous  antioxidants both contribute to cataract formation (Min-Chieh, 

2010). In the cataractogenous process, lens proteins lose sulfhydryl groups and 

become thiolated or cross-linked by disulfide bonds. The resultant high 

molecular weight aggregates become insoluble and affect lens transparency. All 

these are consequences of changes in the redox state. In the aqueous humor of  

cataract lenses, there is a decrease in antioxidant enzymes and increase in nitric 

oxide, which demonstrates the relationship between oxidative stress and 

cataracts (Min-Chieh, 2010).  

Basic research and animal studies (Bunce, 1990; Gerster, 1989) suggest 

a potential role for dietary nutrients in cataract onset and progression (Christen 

& et al., 2015).  Among examined nutrients, vitamin E is of particular interest 

https://www.sciencedirect.com/topics/medicine-and-dentistry/reactive-oxygen-species
https://www.sciencedirect.com/topics/medicine-and-dentistry/antioxidant
https://www.sciencedirect.com/topics/medicine-and-dentistry/lens-protein
https://www.sciencedirect.com/topics/medicine-and-dentistry/mustard-gas
https://www.sciencedirect.com/topics/medicine-and-dentistry/thiol-group
https://www.sciencedirect.com/topics/medicine-and-dentistry/disulfide


3 
 

because is found in the human lens  and plausible mechanisms have been 

described. Vitamin E is a lipid soluble antioxidant concentrated in lens fibers 

and membranes and may inhibit cataract formation by reducing photo-

peroxidation of lens lipids and stabilizing lens cell membranes (Christen & et 

al., 2015).  

Glutathione is the most important low molecular weight antioxidant and 

is abundant in the lens and can be synthesized by the lens (Min-Chieh, 2010). 

Although the maintaining mechanism of glutathione (GSH) homeostasis 

remains elusive, it is clear that the GSH level declines in aged lens, which is 

proposed to be the major cause of age-related cataract (Zhao & Yan, 2018).   

Population-based studies and previous meta-analyses performed in 

different regions worldwide have reported that cataract is responsible for 47.8% 

to 51% of all global blindness (Limburg, 2009; Limburg & etal., 2008). In 2010, 

one in three blind people was blind due to cataract, and one of six visually 

impaired people was visually impaired due to cataract. Despite major 

improvements in terms of reduction of prevalence, cataract remains a major 

public health problem (Khairallah & etal., 2015). 

1.2  Problem Statement  

As shown in the literature, Cataract is the most common cause of  blindness 

worldwide that made cataract a major problem which need solutions to resolve it 

or decrease incidence rate. There are many risk factors play a role in different 

types of cataract formation. Because of this the main purpose of  the study is to 

focus light on the problem of  pre-senile cataract patients and its connection with 

antioxidants (vitamin E and glutathione) deficiency.  

  The study focuses on the serum glutathione and vitamin E concentration 

of study participants and their relationship with  pre-senile cataract. Also the 
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study explores associated Anthropometric measurements, dietary habits and  

socio-economic status of the study participants.  

During data collection it was observed that participants need more 

information about the risk factors of  pre-senile cataract, such as diabetes 

mellitus, hypertension and antioxidants (vitamin E and glutathione) deficiency. 

1.3 Justification 

Although the relationship between antioxidants (Vitamin E and Glutathione) 

deficiency and  age-related Cataract  is investigated worldwide, the study of  this 

relationship is new for pre senile cataract especially in the Gaza Strip.  

As the researcher knowledge, Information and data about pre-senile 

cataract disease are limited regionally and globally. This study is important 

because  its novelty in Gaza Strip. The study is the first in Gaza Strip on pre-

senile cataract  that determine the vitamin E and glutathione  level of 

participants, allowing comparisons to be made between cases and healthy 

persons.   

The study also focuses on healthy participants, to determine the same 

parameters as participants with  pre senile cataract. The assessment of serum 

vitamin E and serum glutathione status in apparently healthy individuals is 

important because it reflects antioxidant  status in general and perhaps their 

overall health.  

Results of  the study will allow recognition of  pre-senile cataract  cases 

with serum vitamin E and glutathione deficiency. Correcting this deficit will 

likely help improve the status of pre-senile cataract  patients, or at least will 

correct the deficiency of a very important vitamin for health. 
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1.4  General  Objective   

To reveal the relationship between serum antioxidants level (vitamin E and 

glutathione) and occurrence of pre-senile cataract. 

1.5  Specific Objectives 

1. To study socio-economic status in study participants.  

2. To determine dietary habits in study participants. 

3. To reveal a relationship between anthropometric measurements and pre-

senile cataract formation.  

4. To compare the  level of serum  vitamin E  between  case and control 

groups.  

5. To compare the  level of serum  glutathione between  case and control 

groups. 

1.6  Research Questions   

1. Is there a relationship between socioeconomic status and pre-senile cataract? 

2. Is there a relationship between dietary habits and pre-senile cataract? 

3. Is there a relationship between anthropometric measurements and pre-senile 

cataract? 

4. Are there  differences  in serum vitamin E  between case and control groups 

in the Gaza Strip? 

5. Are there differences  in serum glutathione between  case and control groups 

in the Gaza Strip?  

1.7  Research Hypothesis  

There is NO relationship in serum antioxidants (vitamin E and glutathione) 

between cases and controls in Eye Hospital in the Gaza Strip.  
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1.8  Conceptual Framework 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

Figure 1.1  Relationship between many variables with pre-senile cataract; socioeconomic 

and demograghic status (Age, Marital status, occupation and income), lifestyle habits 

(physical activity, smoking, dietary habits and supplement intake) and medical  history 

(obesity, hypertension, diabetes, etc) can affect serum antioxidant level and produce pre-

senile cataract. 
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Chapter 2 

Literature Review 

2.1 Prevalence of Cataract: 

Cataract is defined as opacity within the clear lens inside the eye that reduces 

the amount of incoming light and results in deterioration of vision (Gupta, 

2014). Natural lens is a crystalline substance and a precise structure of water and 

protein to create a clear passage for light. Cataract is often described as being 

similar to looking through a waterfall or waxed paper (Gupta, 2014). 

Cataract is a major cause of vision impairment in many low-income 

settings (Congdon, 2003). It remains uncertain as to whether the high levels 

observed are explained largely by reduced access to cataract surgery or 

additionally to potential environmental risk factors more prevalent in low-

income settings, such as poor diets, occupational sunlight exposure, and use of 

biomass fuels (Vashist, 2011). Genetic factors may also be relevant, especially if 

cataract prevalence varies between low-income populations. Variations in the 

prevalence of different types of cataract may also suggest possible etiologic or 

genetic factors. The evidence to date using comparable methods of cataract 

measurement that include untreated opacities and aphakia/pseudophakia 

generally supports a higher prevalence of cataract in various Asian populations 

compared with Western populations (Vashist, 2011).  

The vision impairment due to cataract has one of the most adverse 

impacts on life, functionally as well as economically. Its prevalence is also very 

high. Everyone encounters it soon after the 40's when deterioration in vision 

perception due to lens changes becomes functionally noticeable and continues to 

decline thereafter. As summarized in Figure 2.1, cataracts account for about 

47.8%  of  vision impairment  in the world. Seemingly, the occurrence of the 

disease is somewhat higher in women than in men (Varma, 2011).  
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Globally, the number of people of all ages visually impaired is estimated 

to be 285 million, of whom 39 million are blind, with uncertainties of 10–20%. 

People 50 years and older represent 65% and 82% of visually impaired and 

blind, respectively. The major causes of visual impairment are uncorrected 

refractive errors (43%) followed by cataract (33%); the first cause of blindness 

is cataract (51%) (Pascolini, 2012).   

 

Figure 2.1 Causes of  vision impairment  in the world 

 

In various developing countries, up to 75%of blindness (visual acuity 

below 20/400) is due to cataract. Cataract remains the most common treatable 

cause of blindness. Reported cataract surgical coverage is low, and visual 

outcomes are poor and necessitate improvement. (Tabin, 2008) 

In South India,  the prevalence of  blindness was 6.6%. Bilateral cataract 

was the principal cause of  blindness among 78.7% of the blind and 12.1% were 

operated for cataract (Sreeramareddy, 2007).  
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2.1.1 Prevalences of Cataract in Palestine 

(Banayot, 2018) study was conducted at St. John Eye Hospital, Hebron, 

Palestine. All new patients who presented to the hospital between 2006 and 

2013 were reviewed retrospectively. the records of 33,183 patients were 

included in the study. Female: male ratio was 1:1. Patients aged 10–19 years 

were the largest group (18%–24%). Refractive errors were the most common 

disorders seen (22%–32%). This was followed by followed by conjunctival 

diseases (20%–24%) and cataract (8%–13%). Diabetic patients represented 7% 

of the total (Banayot, 2018). 

    Cataract was more common in the age groups of 50–59 and 60–69 years. 

Cataract represented the third  most common disorder seen in (Banayot, 2018) 

study affecting one in ten on average in agreement with several previous studies 

(Pascolini, 2012).  Cataract was the leading cause of blindness (55.0%) in the 

Occupied Palestinian Territories (Banayot, 2018). 

     The population pyramid in Gaza Strip has a wide base, with 50.8 % of the 

population under 15 years. the apex narrow and low due to the short life 

expectancy only 3.4% of population is over 64 years of age (Mohammad & 

etal., 2012). The population of Gaza according to Palestinian Central Bureau of 

Statistics (PCBS) in 2017 was 1,899,291 (PCBS, 2017). The health system in 

Gaza Strip has been under continuous stress, which placed difficult burdens on 

the structural and functional side of the well being of the 2 million population in 

Gaza strip while leading to physical and mental exhaustion of the health staff  

(Mohammad & etal., 2012). 

     Patients who attended to the eye clinic of the Jordanian Field Hospital in 

the Gaza Strip  from October 2010 to January 2011 were reviewed 

retrospectively. The total number of 1675 patients were included, out of which 

973(58.1%)  were females and 702(41.9%) were males. All age groups were 

seen and showed that females are more predominant than males (male to female 
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ratio of 1:1.4). Ophthalmic examinations revealed the following: refractive 

errors (19%),  lens related disorders (Cataract)(16%), conjunctival disorders 

(Pterygium/Pinguecula and conjunctivitis)(13%), corneal disorders (opacities, 

degenerations, keratitis, and keratoconus)(12%), posterior segment diseases  

(diabetic retinopathy, retinal detachment, and age related macular 

degenerations) (10.1%), trauma- related conditions (7.1%), Glaucoma (8.1%), 

lid disorders (5.2%), squint (2.8%), and miscellaneous (6.3%) (Droos & etal., 

2013).  

     The frequancy of ocular diseases across age-groups discovered the 

following: 35.13% fell within 0-30 age groups, 52.51%  fell within the 31-60 

age groups and 12.43% fell between 61-90 age groups. This study revealed that 

refractive error (spectacle requirement) was the commonest presenting disorder 

in young patients. Cataract (clouding of the natural lens) was the most frequent 

disorder seen in elderly patients. More female than male patients attended to the 

clinic (Droos & etal., 2013). 

     A recent study  (Awad et al., 2017) was conducted at Al-Noor center of 

the visually impaired in the Gaza Strip, Palestine from January 2014  to October 

2015 concluded that among  0–5 years Amblyopia was the most common 

disorder seen representing 18.5 % of cases, retinitis pigmentosa and macular 

dystrophies were the second most common disorder seen and represented 13% 

of cases, While congenital glaucoma and optic atrophy were the third most 

common presentation in study and represented 11.1% of cases and cataract 

represents 3.7% of cases. Also the same study concluded that retinitis 

Pigmentosa was more common   among 6– 12 years old children compared to 

other age groups. While cataract was the second most common presentation in 

the study representing 14.9 % of cases. Amblyopia and macular dystrophies 

were the third most common disorder seen and represented 10.9% of cases. For 

(13–18) age group macular dystrophies and ocular albinism were more common 
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compared to other age groups and cataract was the second most common 

presentation in this study and represented 13.8 % of cases. However, the same 

study concluded that the prevalence and etiology of  low vision in children in 

the Gaza Strip is high compared to other countries (Awad et al., 2017).  

2.2  Diagnosis of Cataract: 

Cataract  was categorized  by type and severity. Type included posterior 

subcapsular cataract (PSCC), nuclear sclerotic (NSC), and anterior cortical 

cataracts (ACC). Another classification of pre-senile cataract was categorized as 

immature, mature, hyper mature, posterior subcapsular cataract or any specific 

cataract based on the morphological appearance of the lenticular opacity 

(Vasudevan, 2014). 

Cataract severity, based on grading from the vitreoretinal physician at 

the time of patient examination, was recorded as clear (0), mild (1+), moderate 

(2+), severe (3+), and very severe (4+) (Feng & Adelman, 2014).   

Many studies have examined the use of visual acuity, contrast 

sensitivity, and glare disability for predicting and assessing cataract severity, 

the majority using case–control designs (Chua, 2004; Elliott & Situ, 1998; 

Ivers & et al, 2001). 

Visual acuity (VA) is the conventional and standard test of  visual 

function  in patients with cataracts. However, some patients retain relatively 

good VA, yet complain of poor vision. To those patients, other tests of visual 

function such as contrast sensitivity (CS) should be evaluated  (Shandiz, 2011).  

Contrast sensitivity (CS) measures visual performance under real-life 

conditions and therefore can better quantify patients’ capabilities (Shandiz, 

2011).   Fujikado et al in 2004  found that higher-order aberrations are 
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significantly correlated with contrast sensitivity at intermediate to higher spatial 

frequencies in eyes with cataracts (Fujikado & . 2004).  

Patients with cataracts often complain of glare, for example from bright 

sunlight or car headlights: some find this glare more disabling than a moderate 

drop in visual acuity. These symptoms have been termed as glare disability 

(Shandiz, 2011). 

It has been reported that glare disability with cataracts does not correlate 

with visual acuity. Therefore, a patient may have significant glare disability 

despite good visual acuity (Shandiz, 2011). Abrahamsson and Sjostrand   in 

1986 found that reduced contrast sensitivity functions as a measure of glare 

disability in patients with early cataracts. They suggested that a normal 

individual has a glare score that is almost independent of  luminance level, while 

patients with cataracts have a marked increase in glare sensitivity when 

luminance is decreased (Abrahamsson & Sjostrand, 1986). And Jaffe in 1986 

suggested that glare disability can be used as an adjunct to VA measurement in 

order to objectively assess the need for cataract surgery (Jaffe, 1986). There are 

some commercially available charts for measuring contrast sensitivity without 

glare source. It has been reported that a patient may have good visual acuity but 

significant contrast and glare disability (Shandiz, 2011). 

2.3 Cataract Surgery:  

Cataract surgery (surgical extraction of the cataractous lens  (Gupta, 2014)) is 

indicated when the visual function becomes reduced to a level that interferes 

with a person's daily activities. Ophthalmologists currently use the 

combination of subjective visual impairment, objective clinical 

measurements, and informed consent before recommending cataract surgery. 

There is considerable variation, however, in the use of available visual 

function tests by ophthalmologists (Chua, 2004).  
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Both phacoemulsification and manual small incision extracapsular 

cataract surgery achieve excellent visual outcomes with low complication rates, 

but manual small incision extracapsular cataract surgery is significantly faster, 

less expensive and requires less technology, and it was popular in developing 

country (Tabin, 2008). 

Femtosecond laser–assisted cataract surgery provides surgeons an 

exciting new option to potentially improve patient outcomes and safety. There 

are 4 unique laser platforms have been introduced into the marketplace 

(Donaldson et al., 2013). 

2.4 Cataract and Blindness  

In North America and most of Europe, legal Blindness is defined as visual 

acuity (vision) of 20/200 (6/60) or less in the better eye with best correction 

possible (Mohammad & etal., 2012). Blindness causes human suffering is 

economically devastating, and many early deaths.  Blindness due to cataract is  

terrific challenge for ophthalmologists on public health stance. It imposes great 

economic burden on people and surfeit to be handled by surgery alone (Gupta, 

2014). There is another approach to tackle the problem to identify factors, which 

might modify or simply delay the onset and progression of cataract by a period 

of 10 years, the number of cataract surgeries would drastically decrease by 45% 

or more (Gupta, 2014). 

The world health organization (WHO) estimates that there are 45 million 

people in the world who are blind (vision worse than 3/60 in the better eye with 

presenting vision) and expected to rise to 76 million by 2020 if current services 

are not improved (WHO, 2007). 

The prevalence of  blindness differs between countries, and may be 

increased four-fold in areas affected by violent conflict (Ngondi & et al., 2006). 

The WHO estimates that the number of blind people in 2002 in the Eastern 
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Mediterranean Region-B (which includes the Occupied Palestinian Territories) 

was over 1 million people, and that the prevalence of blindness in adults aged 50 

years and above in this region was 5.6% (Resnikoff et al., 2004). 

In North Africa and the Middle East: 1990–2010, the age-standardised 

prevalence of blindness (presenting VA <3/60)  decreased from 2.1% to 1.1% 

and moderate and severe vision impairment (MSVI) presenting visual acuity 

<6/18, ≥3/60 from 7.1% to 4.5%. In 2010, 3.119 million people were blind, and 

13.700 million had MSVI. Main causes of  MSVI were cataract and uncorrected 

refractive errors. Proportions of blindness and MSVI from trachoma 

significantly decreased  (Khairallah et al., 2014). 

2.4.1  Blindness and Cataract in Palestine  

Blindness remains ten times higher in Palestine than in the United Kingdom 

(UK), and that 3% of people over 50 are affected. The number of blind in the 

Gaza Strip is almost twice that of the West Bank (Mohammad & etal., 2012). 

     There two robust and comprehensive studies of blindness in Palestinians 

has been conducted: the first was conducted by St John's Eye Hospitals in the 

West Bank and Gaza Strip in 1984 and included 9,054 people selected by cluster 

random sampling. This study concluded that the estimated prevalence of 

blindness for all ages (including refractive error) was 1.7% and for visual 

impairment was 6.8%. Moreover, the major causes of  blindness were cataract, 

trachoma  and corneal leucoma and  these three conditions accounted for 66.7% 

of  binocular blindness. Cataract was present in (41.5 %)  of the 9054 people 

examined (Thomson, 1984). 

   The  recent one was conducted in ten years ago concluded that the 

prevalence of bilateral blindness (VA<3/60 in the better eye with available 

correction) was 3.4% among people aged ≥ 50 years. the prevalence of  

blindness was higher in Gaza (4.9%) than in the West Bank (2.5%), and among 
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women (4.3%) compared to men (2.2%). Avoidable causes (i.e. cataract, 

refractive error, aphaki, surgical complications, corneal scarring, and phthysis) 

accounted for 80.0% of  bilateral blindness and cataract was the main cause of 

blindness (55.0%) (Chiang, 2010). 

    However, in the Gaza Strip, a review of 2090 patients who were seen at 

the Ophthalmology Clinic in the Jordanian Field Hospital in Gaza during the 

period between 26th December, 2009 and 28th February, 2010  reported that one 

hundred and sixty-four eyes in males and 98 eyes in females were found to be 

blind, 59.83% of the bilateral cases were found in males and 46.94% in females 

(Mohammad & etal., 2012). In addition, the same study found that the leading 

causes of  blindness in male patients were trauma  and retinitis pigmentosa, 

while congenital anophthalmia, congenital glaucoma and  cataract were found to 

be the predominant causes in females. Also, the predominant age group in blind 

males was the group of between (16-30) years, and in females the group 

between (Day one–15 years) for the congenital anophthalmia and (31-41years) 

among cataract patients (Mohammad & etal., 2012). Moreover, cataract was 

found in relatively younger age group being 31-45 years; this is something 

which may be worth studying to find the explanation for this early cataract. The 

problems of cataract and glucoma were found still to be among the major causes 

of blindness at this hospital in Gaza  (Mohammad & etal., 2012).  

2.5  Pre-senile Cataract 

Pre-senile cataract is defined as the occurrence of cataracts before the age of 50 

years (Schnall & Levy, 2009). Recently the incidence of early-onset cataract is 

on the rise. This will definitely add on to the currently existing burden of age-

related cataract (Vasudevan, 2014). 

2.5.1 Types of  Pre-senile Cataract  

Pre-senile cataract  presents with nuclear, cortical, posterior subcapsular or 

mixed. Posterior sub-capsular (PSCC)  is the most common  (Patel & Ahuja, 



16 
 

2018). Another classification of pre-senile cataract was categorized as immature, 

mature, hyper mature, posterior subcapsular cataract or any specific cataract 

based on the morphological appearance of the lenticular opacity (Vasudevan, 

2014). 

2.5.2  Risk  factors of  Pre-senile cataract and Senile Cataract 

Pre-senile cataract incidence is on the rise, due to changes in the lifestyle of the 

individuals starting from their diet, habitual addictions, occupational stress, 

environmental influences and also due to early medical consultation due to the 

fast growing eye screening awareness programs (Vasudevan, 2014).  

2.5.2.1 Genetic Factor 

The pathogenesis of inherited cataracts of all kinds recapitulates the 

developmental and cell biology of the lens. Just as each novel mutation provides 

additional information about the structural or functional biology of the affected 

gene, each newly identified gene provides insight into the developmental and 

cellular biology of the lens. The set of genes currently known to be associated 

with cataract is far from complete, especially for age‐related cataract (Shiels & 

Hejtmancik, 2013).  

Genetically determined cataract is due to an anomaly in the 

chromosomal pattern of the individual. About one-third of all congenital 

cataracts are hereditary. It may occur with or without microphthalmia, aniridia, 

anterior chamber developmental anomalies, retinal degenerations, or other 

multisystem genetic disorders such as chromosome abnormalities, Lowe 

syndrome or neurofibromatosis type (Gupta, 2014).   

Congenital cataract is particularly serious because it has the potential for 

inhibiting visual development, resulting in permanent blindness. While cataract 

represents a common end stage of mutations in a potentially large number of 

genes acting through varied mechanisms in practice most inherited cataracts 
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have been associated with a subgroup of genes encoding proteins of particular 

importance for the maintenance of lens transparency and homeostasis 

(Hejtmancik, 2008). 

Paired like homeodomain 3 (PITX3) gene is reported to be a responsible 

for some inherited cataracts in anterior segment mesenchymal  dysgenesis. 

Hereditary Mendelian cataract is inherited autosomal-dominant and autosomal-

recessive or X-linked traits. Phenotypically, identical cataracts can result from 

mutations at different genetic loci and may have different inheritance patterns 

(Gupta, 2014). 

2.5.2.2 Lifestyle and Socioeconomic Factors 

Certain lifestyle factors of the patients as well as type of occupation involving a 

higher extent of  physical labor and exposure to intense sunlight seem to be 

causative factors for lens opacity (Tarwadi, 2011). The lens of the eye is 

particularly sensitive to photo-oxidation due to ultraviolet-B (UV-B) rays of 

sunlight and could result in the decreased lenticular anti-oxidative defense 

mechanism, governed by glutathione peroxidase, catalase, and superoxide 

dismutase. Exposure to UV-B radiation (290 nm to 320 nm)  in sunlight 

increased the threat of cataract formation in high-risk occupational groups 

(Balasubramanian, 2002). A recent study found a positive correlation  between 

cataract prevalence and  duration of sunlight exposure studies (Patel & Ahuja, 

2018).   

   Also, Cigarette smoke plays an important role in the pathogenesis of 

cataracts (Abraham & et al., 2006; Krishnaiah & et al., 2005). Smokers in the  

male  patients  showed higher levels of  lens iron and lower zinc and ascorbic 

acid status (Tarwadi, 2011). Cigarette smoke contains many oxidants and free 

radicals and organic compounds, such as superoxide and nitric oxide. In 

addition, inhalation of cigarette smoke into the lung also activates some 
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endogenous mechanisms, such as accumulation of neutrophils and macrophages, 

which further increase the oxidant injury (Birben & etal., 2012).  

   In addition, previous studies have reported lower Educational Levels 

associated with higher prevalence of cataract. the researchers found similar 

results with illiteracy associated with cataract of any type. The biological 

association between education and cataracts is not clear. It is possible that low 

education is confounded by several variables including exposure to sunlight, 

hygiene, illnesses, and nutritional factors among others (Nirmalan, 2004). 

   However, cataracts is prevalent in both economic classes (High-income 

group and low-income group) but it may have different etiologies (Tarwadi, 

2011). 

2.5.2.3 Gender Factor 

Women have a higher incidence and risk for most types of  cataracts than men at 

similar ages, probably due to lack of estrogen in post-menopausal years (Senile 

Cataract). An experimental study suggested the protective effects of estradiol or 

estrone treatment against cataractous eyes up to 25%, in the MNU-treated,  

ovariectomized rats. Estrogen  receptors have  been  detected  in the  cataractous 

eye's lens.  Naturally occurring (endogenous) estrogen appears to protect the eye 

from cataract, along with cardiovascular and other body systems before 

menopause. A prospective study on post-menopausal Swedish women found 

that Hormone Replacement Therapy (HRT) may raise the risk of cataract 

(Gupta, 2014). 

A case–control study carried out in India (M. R. Praveen & etal., 

2009) for finding risk factors of pre-senile cataract concluded that 

childbearing may substantially increase the risk of cataract among women of 

childbearing age in India.   
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2.5.2.4  Diseases Factor   

Type 2 DM patients had a higher risk of cataracts, excepting Nuclear Sclerosis 

cataract. the relationship has shown in Meta-analysis study (L. Li, 2014). 

Another Meta-analysis study suggests that HTN increases the risk of cataract, 

especially PSCC  (Yu, 2014). A strong positive association has been reported 

between higher Systolic Blood Pressure  and prevalence of nuclear cataracts 

(Tarwadi, 2011). 

    Many ocular diseases like uveitis and coloboma associated with early 

onset of cataract. Cataract is a common complication of uveitis and results from 

chronic intraocular inflammation and corticosteroid use in treating the 

inflammation. The incidence of cataract in uveitis varies from 57% in pars 

planitis  to 78% in Fuchs heterochromic iridocyclitis (FHI) (Patel & Ahuja, 

2018). 

    However,  many skin diseases and allergy have a strong role in cataract. 

Lens opacities associated with cutaneous diseases are termed syndromatotic 

cataracts, occur at young age and are bilateral. Atopic cataract is most common 

condition associated with atopic dermatitis (AD), especially in children. The 

mechanism is not known; however, habitual tapping and rubbing of the face in 

pruritic conditions may play a role. Patients with AD have been found to have 

higher levels of protein flare in the aqueous humor (Gupta, 2014). In (M. R. 

Praveen & etal., 2009) study, atopy was found in (25.6%) patients and it was 

judged as the dominant risk factor for pre-senile cataract. Other skin disorders 

associated with cataract include poikiloderma, vascular atrophicus, scleroderma, 

and keratosis follicularis (Gupta, 2014). High myopia is also a risk factor for 

cataract formation. Recently, Praveen et al. reported that high myopia was 

strongly associated with the formation of  nuclear sclerosis cataract (Chen, 

2003; M. R. Praveen, 2008). 
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   Galactosemia is associated with inborn  error of galactose metabolism, 

which can occur due to deficiency of galactose-1 phosphate uridyl-transferase 

(GPUT) and due to deficiency of galactokinase (GK). Development of bilateral 

cataract in the form of oil droplet central lens opacities is characteristic feature 

of galactosemia (Gupta, 2014). Also, severe diarrhea causing dehydration is 

among other risk factors for cataract formation (Patel & Ahuja, 2018). A case–

control study carried out in India (M. R. Praveen & etal., 2009) indicated a 

strong association between dehydrational crises and pre-senile cataract. 

   Regarding hypothyroidism, cataract is not a common feature of 

hypothyroidism or cretinism; however, an association has been claimed, and the 

described opacities resemble those seen in hypoparathyroidism. Thyroidectomy 

without interference with the parathyroids has also been stated to cause cataract, 

usually a blue dot type  (Gupta, 2014). 

   Concerning to error of  copper metabolism, Inborn error of copper 

metabolism results in Wilson's disease (hepatolenticular degeneration) may 

develop a characteristic opacity in the anterior capsular region brightly-colored 

sunflower pattern, green-colored, and has a negligible effect on vision. The 

more commonly observed feature is ‘Kayser-Fleischer ring’ in the cornea 

(Gupta, 2014). 

   About hypocalcemia, Cataractous changes may be associated with 

parathyroid tetany, which may occur due to atrophy or inadvertent removal 

(during thyroidectomy) of parathyroid glands. Multicolored crystals or small 

discreet white flacks of punctate opacities are formed in the sub-capsular region 

of lens, which seldom matures (Gupta, 2014). Moreover, neonatal 

hypoglycemia, aminoaciduria, homocystinuria, Fabry's disease, Hurler's disease, 

Lowe's syndrome are other metabolic conditions, which lead to cataract 

development (Gupta, 2014). 
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2.5.2.5 Toxin  Factor 

Many toxins, including synthetic chemicals and pharmaceuticals, are known to 

trigger cataract. They include acetone, dinitrophenol, cresol, and 

paradichlorobenzol as well as numerous chemicals and solvents. Heavy metals 

like mercury are found at increasing levels in the lens with aging and 

cataractogenesis. Cadmium, bromine, cobalt, iridium, and nickel are one of the 

important co-factors of the lipid peroxidation process and potentially 

deactivating antioxidant functions. Additional minerals thallium, zinc sulfate, 

cobalt chloride, sodium selenite etc., in certain forms and dosages, can become 

toxic and cause cataract (Gupta, 2014). 

2.5.2.6 Drugs Factor 

Many drugs can contribute to cataracts, including corticosteroids (such as 

prednisolone and cortisone),  tranquilizers, radiomimetic drugs,  quinoline, 

methotrexate, oral contraceptives, miotics, ergot, sulfanilamide, streptozotocin, 

methoxsalen, accutane, epinephrine psoralen, thiazide, Thiazolidinediones,  

Neuroleptic drugs etc. Others drugs are weakly associated with cataracts 

including busulfan, gold, allopurinol, potassium-sparing diuretics, thyroid 

hormone, tetracyclines, sulfamidase, tomoxifen, naphthalene, simvastatin etc  

(Gupta, 2014).    

Steroid use is the fourth leading risk factor for secondary cataract and 

accounts for 4.7% of all cataract extractions. In addition to systemic steroids, 

cataracts have also been associated with ocular topical steroids, inhaled steroids, 

and topical steroid creams. Steroids, such as prednisone, block normal 

metabolism of connective tissue, of which the lens is composed. Even low 

potency steroid creams applied to the eyelids may result in increased intra-

ocular pressure and cataract. The mechanism of corticosteroid-induced cataract 

is not known but may be due to osmotic imbalance, oxidative damage, or 

disrupted lens growth factors (Gupta, 2014; Jick, 2001).   
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2.5.2.7 Anthropometric Measurements Factor  

Concerning to cataract and weight.  In undernourished  (as grouped by BMI) 

patients, the proportions of  insoluble  proteins in the lens were found to be 

significantly higher as compared to well-nourished cataract patients, indicating 

reduced solubility of  lens proteins. This is in concurrence with one finding in 

nuclear cataracts,  a common condition in Indians where in the central part of 

the lens becomes opaque  (Tarwadi, 2011). 

   Some studies have suggested  inverse association  between obesity and 

cataract and others have  suggested direct association between obesity and 

cataract. For Example; In (Tarwadi, 2011), The leanest men had the lowest rates 

of cataract (22 to less than 25 BMI), consistent with experimental evidence that 

restriction of energy intake slows the development of cataracts. In the data,  

Higher BMI, especially in  females, can be considered a potentially modifiable 

risk factor of cataract. The Waist/Hip Ratio value is thought to indicate fat 

distribution and elevated WHR suggests abdominal or central obesity and 

visceral fat that could lead to premature mortality, hypertension, and type 2 

diabetes mellitus (Tarwadi, 2011). Prospective epidemiological studies have 

related an abnormal body composition with cataracts (Caulfield & et al., 1999; 

Sreenivas & et al., 1999). But for inverse association between cataract and 

obesity there (Nirmalan, 2004) study, in this study, the association of lower 

body mass index with increased risk for cataract is reported. the association of 

cataract with lower BMI is confounded by lower socioeconomic status, diarrheal 

diseases, or micronutrient deficiency. It is possible that the biological 

mechanisms that associate BMI with cataract are similar with respect to waist to 

hip ratios. In models where both BMI and waist to hip ratios were present, low 

BMI and waist to hip ratios were independently associated with increased risk of 

cataract, indicating that there may be several nutritional pathways to increased 

cataract risk  (Nirmalan, 2004). 
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  Regarding the relationship between adult height and cataract development 

has been an issue of  controversy. Higher prevalence of nuclear cataracts in 

taller persons has been reported as also the inverse associations in Indian (D. 

Schaumberg & et al., 2000; Tarwadi, 2011). 

2.5.2.8  Aging Factor 

Age-related (or senile) cataract is defined as cataract occurring in people >50 

years of age, unrelated to known mechanical, chemical, or radiation trauma. It 

becomes progressively more severe and frequent in the elderly. Breakdown and 

aggregation of protein, damage to fiber cell membranes, deficiency of 

glutathione, oxidative damage, elevated calcium, abnormal lens epithelial cell 

migration etc., are some specific mechanisms responsible for senile cataract 

(Gupta, 2014). 

2.5.2.9 Nutritional Status Factor: 

It is not clear if the nutritional deficiency status precedes cataract formation or 

possibly accelerates cataract progression, or is a consequence of the reduced 

vision associated with cataracts that has a bearing on the earning potential of the 

person, and consequently food  intake. It is possible that there may be  

nutritional  stresses over the life period of people that predisposes them to 

cataracts and may also possibly explain the earlier onset of cataracts in the 

population (Nirmalan, 2004). Animal studies and in vitro investigations  have  

shown that nutritional deficiencies of micronutrients are associated with cataract  

(Gupta, 2014). 

   Diet either non-vegetarian or vegetarian  not much affects development of 

early onset of cataract. Proper supplements of  Foods containing antioxidants 

like vitamin C and E (Chiu & Taylor, 2007),  lutein, and zeaxanthin (Renzi & 

Johnson, 2007) have been shown to lower the risk of cataracts. In contrast, some 

studies say,  It is not yet possible to confirm that antioxidants in the diet have a 

major role to play in the prevention of cataract formation,  but epidemiologic 
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studies such (Jacques, 1999) suggest that it is wise to consume diets rich in 

vitamin C, E and carotenoids to prevent the early development of cataracts 

(Patel & Ahuja, 2018). Appleby et al, in 2011 concluded that vegetarians were 

at lower risk of cataract than were meat eaters (Appleby, 2011). 

   Regarding carbohydrate, There was no association of cataract risk with 

carbohydrate intake in (Appleby, 2011), whereas positive associations between 

cataract and carbohydrate intake and between lens opacity and dietary glycemic 

index have been reported in (Chiu & Milton, 2006; Chiu & Robman, 2010; 

Nirmalan, 2004). Although a high dietary glycemic load was not associated with 

cataract risk in a large prospective study (D. A. Schaumberg & et al., 2004). 

Aldose reductase  (for reduction of sugars) is the basis for the formation of 

cataracts related to abnormalities in sugar metabolism (Gupta, 2014).  

   However, curcumin is well established as an anti-cataract agent, but the 

issue of curcumin bioavailability is yet to be addressed  (Thiagarajan, 2013). 

Moreover, red beans intake and adequate quantity of  intake of  vegetables rich 

in antioxidants were found to be associated with reduced risk of cataract. 

Education on nutrition and health promotion programs are needed to encourage 

people to eat vegetables and fruits (Mvitu, 2012).   

   Higher intake of protein and vitamin A were associated with reduced 

prevalence of nuclear cataract in (Cumming, 2000; Townend & et al., 2007) 

studies in contrast others which concluded a positive association between 

protein and retinol intake and cataract formation  (Appleby, 2011). Also, 

previous studies have reported a decreased risk of nuclear cataract with higher 

intake of n−3 polyunsaturated fatty acids (PUFAs) (Townend & et al., 2007) and 

significant positive associations between linoleic and linolenic acid intakes and 

nuclear opacity (M. Lu & Taylor, 2005). In addition, Intake of  polyunsaturated 

fats was associated with reduced prevalence of cortical cataract. No nutrients 

were associated with PSCC  (Cumming, 2000). The nucleus of the lens is 
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particularly sensitive to nutrient deficiencies (Vasudevan, 2014). However, 

Tryptophan deficiency-induced cataract has consistently been documented 

(Gupta, 2014). 

  Intakes of various B vitamins including thiamin, riboflavin, niacin, and 

folate have been associated with lower cataract risk or a reduced progression of  

lens opacification (M. Lu & Taylor, 2005) 

   Regarding snacks consumed by the  population comprised  fried products 

stored  for long duration and  street foods, which usually contain higher amounts 

of oxidized fats were associated with increased risk of cataract. Milk and animal 

foods contain galactose and saturated fats; the effect of galactose is recognized 

as cataractogenic  (Tarwadi, 2011).  

   Concerning to some amounts of Alcohol intake alone is not a major risk 

factor. the only adverse effect of alcohol was among smokers,  people who 

smoked and drank heavily had an increased prevalence of nuclear cataract (Patel 

& Ahuja, 2018).  However, moderate calorie  intakes has been shown to delay 

the formation of cataract in animal studies, the proposed biological mechanism 

being lower energy intake that prolongs the antioxidant or proteolytic 

capabilities of the lens  (Nirmalan, 2004).  

   Lens membrane contains the highest cholesterol content of any known 

membrane. The development of cataract is associated with increased 

accumulation and re-distribution of cholesterol inside these cells. The Smith-

Lemli-Opitz syndrome, mevalonic aciduria, and cerebrotendinous 

xanthomatosis all involve mutations in enzymes of cholesterol metabolism, and 

affected patients can develop cataracts. Hypocholesterolemic drugs like statins 

can block cholesterol accumulation by these lenses and can produce cataracts  

(Gupta, 2014). Also, serum LDL-Cholesterol and Triglyceride TG levels were 

demonstrated to be independent risk factors for Cataract (S. Li, 2018). 
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  There are many evidences suggesting that the trace elements, especially 

zinc and copper in nutrition, may play a role in the formation of human cataract. 

Animal and human studies have reported the involvement of various inorganic 

minerals linked to cataract formation. These elements have recently attracted 

much attention as possible causative factors in development of cataract  (Gupta, 

2014). The summary of  the role of nutritional and lifestyle factors in lens 

opacity is shown in figure 2.2 and table 2.1 (Agte, 2010). 

 

Figure 2.2 Summary of  the role of nutritional and lifestyle factors in lens opacity. 

 IOP= intraocular pressure; LPO = Lipopolysaccharide; TEAC = Trolox equivalent antioxidant 

capacity; SCD = superoxide dismutase; BMI = body mass index; WHR = waist-hip ratio. 
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Table 2.1 The summary of  the role of nutrients  in lens opacity 

Health impacts Rich sources Role of vision  Nutrient/antioxidant 

Prevention of 

cataracts and AMD  

Sunflower seeds, 

almonds, hazelnuts 
Potent fee radical scavenge Vitamin E 

Prevention of 

blindness  and 

cataracts,  improve 

vision 

Cod liver oil, beef 

and chicken liver, 

carrots, kale 

Night blindness, dry eyes Vitamin A 

Prevention of 

cataracts 

Green leafy 

vegetables 
Procurer of vitamin A β-Carotene 

Prevention of 

cataracts and 

retinopathy 

Green and yellow 

leafy vegetables 

and egg yolks 

Powerful free radical 

scavenger, protect the retina 

Lutein and 

zeaxanthin 

Prevention of 

cataracts 
Red tomatoes 

potent free radical 

scavenger 
Lycopene  

Prevention of 

cataracts and 

AMD, improve 

immune 

functioning  

Oysters, 

hamburgers, wheat 

and nuts 

Help in absorption of 

vitamin A, acts as cofactor 

for superoxide dismutase 

Zinc  

Prevention of 

cataracts and AMD  

Brazil nuts, yeast 

and seafood like 

oysters 

Help in absorption of 

vitamin E, constituent of 

glutathione peroxidase  

Selenium  

Prevention of 

cataracts and AMD  

Onion, cocoa, 

black currants, 

black tea 

Strong  phenolic antioxidant 

and free radical scavenger, 

antiallergic,  antiviral and 

anticarcinogenic  properties 

Quercetin  

Prevention of 

cataracts and 

AMD, strengthens 

the immune system  

Red beef, 

artichokes, beet 

green, okra and 

parsley  

Protects the neurons of the 

optic nerve, protects vision  
L-Carnitine 

2.5.2.10 Oxidative Stress Factor 

Oxidative Stress has now been well accepted to be involved in the pathogenesis 

of many aging diseases such as atherosclerosis, myocardial infarction, 

Alzheimer's disease, Parkinson's disease, schizophrenia, bipolar disorders, 

generalized tissue sclerosis and many vision impairing and blinding diseases 

such as cataracts, glaucoma and retinopathies etc (Varma, 2011). 

It is widely accepted that oxidative stress is a significant factor in the 

genesis of cataract, both in experimental animals and in cultured lens models.  

The oxidative processes rise with age in the human lens, and concentration of 
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proteins found significantly higher in cataractous lenses. The overproduction of 

oxidants is very harmful that they can even affect genetic material.  One theory 

postulated that in the aging eye,  barriers develop that prevent  glutathione and 

other  protective antioxidants from reaching the nucleus in the lens, thus making 

it vulnerable to  oxidation (Gupta, 2014). 

In addition, biochemical studies (Micelli-Ferrari & et al., 1996) have 

revealed the increased lipid peroxidation products, which can be diffused 

from the retina to the lens through the vitreous body on the degeneration of 

the photoreceptors, in human cataractous lenses (L. Li, 2008).  

To understand  the biochemical and molecular mechanisms  underlying 

lens browning and cataractogenesis, a wide range of biochemical parameters 

were investigated in human cataracts. An increased aggregation and 

crosslinking, conformational change, crystallin susceptibility to UVB (290–320 

nm) radiation, denaturation and protein oxidation accompanied by reduced 

glutathione, ascorbic acid and protein sulfhydryl groups, and decrease in 

enzymatic antioxidant defense as observed by catalase and glutathione 

peroxidase in the cortical region during lens browning and cataract formation 

have been reported. Oxidative as well as osmotic stress caused by accumulation 

of polyols within the lens has been shown to be associated with glucose-induced 

cataractogenesis (Agte, 2010).  Osmotic stress develops due to accumulation of 

glucose, which is then converted to sorbitol, which can lead to the development 

of osmotic cataracts in diabetic individuals (Chandrasena, 2008). 

Taurine has an antioxidant capacity, and its level in diabetic cataractous 

lens is markedly decreased. An in vitro lens culture study has indicated that 

taurine might spare glutathione and protect the lens from oxidative stress 

induced by a high concentration of glucose  (Agte, 2010). 
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The lens has several mechanisms to protect its components from 

oxidative stress and to maintain its redox  state, including enzymatic  pathways  

and high concentrations of ascorbate and reduced glutathione. With aging, 

accumulation of oxidized lens components and decreased efficiency of repair 

mechanisms can contribute to the development of lens opacities or cataracts. 

Maintenance of transparency and homeostasis of  the avascular  lens depend on 

an extensive network of gap junctions. Communication through gap junction 

channels allows intercellular passage of molecules (up to 1 kDa) including 

antioxidants (Berthoud & Beyer, 2009). 

 Lens gap junctions and their constituent proteins, connexins (Cx43, 

Cx46, and Cx50), are also subject to the effects of oxidative stress. These 

observations suggest that oxidative stress-induced damage to connexins (and 

consequent altered intercellular communication) may contribute to cataract 

formation (Berthoud & Beyer, 2009). 

Multiple  reactive oxygen/nitrogen species induce oxidative stress. 

Mammals have evolved with an elaborate  defense network  against oxidative 

stress, in which multiple antioxidant compounds and enzymes with different 

functions exert their respective  roles. Radical scavenging is one of the essential 

roles of antioxidants and vitamin E is the most abundant and important 

lipophilic radical-scavenging antioxidant in vivo. The kinetic data and the 

physiological molar ratio of vitamin E to substrates show that the peroxyl 

radicals are the only radicals that vitamin E can scavenge to break chain 

propagation efficiently and that vitamin E is unable to act as a potent scavenger 

of  hydroxyl, alkoxyl, nitrogen dioxide, and thiyl radicals in vivo. The 

preventive effect of vitamin E against the oxidation mediated by nonradical 

oxidants such as hypochlorite, singlet oxygen, ozone, and enzymes may be 

limited in vivo. The synergistic interaction of vitamin E and vitamin C is 

effective for enhancing the antioxidant capacity of vitamin E (Etsuo Niki, 2014).  
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The in vitro and in vivo evidence of the function of  vitamin E as a 

peroxyl radical-scavenging antioxidant and inhibitor of lipid per-oxidation is 

presented Figure 2.3 (Etsuo Niki, 2014). Also there synergistic interaction 

between vitamin E and glutathione for enhancing the antioxidant capacity of 

vitamin E (Etsuo & etal., 1982).  

 

Figure 2.3 Role of Vitamin E in lipid per-oxidation 

2.5.2.11 Trauma Factor 

Is common cause of cataract formation in young age because of more outdoor 

activity by young people. The change in the direction of the ocular trauma 

associations for cataract results largely from the strong confounding effects of 

age and sex on the unadjusted associations (that is, ocular trauma was more 

frequent in younger people and men, but cataract was more frequent in older 

people and Women) (Patel & Ahuja, 2018). In Gaza, Trauma-related eye 

problems were more frequent in females when compared with  other areas of the 

world. the most plausible explanation  is the air strikes against civilians 

undertaken by Israeli Forces (Droos & etal., 2013). 
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2.5.2.12 Idiopathic   

Idiopathic Nature for early cataract development (Patel & Ahuja, 2018). 

Idiopathic category was the second dominant risk factor for pre-senile cataract 

in India (M. R. Praveen & etal., 2009).     

2.6  Antioxidants 

A number of  studies have shown a decreased cataract risk in people with high 

plasma levels of antioxidant micronutrients (vitamins A, C and E) (Agte, 2010; 

Casado, 2001). 

2.6.1 Vitamin E  

Vitamin E is an essential vitamin and a lipid soluble antioxidant (Rimbach, 

2010). Vitamin E is present in fat-containing foods and as the fat-soluble 

property of the vitamin allows it to be stored within the fatty tissues of animals 

and humans, it does not have to be consumed every day. The richest dietary 

sources of vitamin E are edible vegetable oils as they contain all the different 

homologues in varying proportions (Rizvi et al., 2014). 

2.6.1.1  Historical Perspective 

Vitamin E is the collective term given to a group of fat-soluble compounds first 

discovered in 1922 by Evans and Bishop (Rizvi et al., 2014). Initially discovered  

as a “ fertility factor ” (it was required to prevent fetal resorption in pregnant (E. 

Niki, 2012)) vitamin E now refers to eight different isoforms  that belong to two 

categories, four saturated analogues (α, β, γ, and δ) called tocopherols and four 

unsaturated analogues referred to as tocotrienols. While the tocopherols have 

been investigated extensively, little is known about the tocotrienols. Very 

limited studies suggest that  both the molecular and therapeutic targets of  the  

tocotrienols are distinct from those of the tocopherols. For instance, suppression 

of inflammatory transcription factor NF-κB, which is closely linked to 

tumorigenesis and inhibition of  HMG-CoA reductase, mammalian DNA 
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polymerases and certain protein tyrosine kinases, is unique to the tocotrienols 

(Aggarwal, 2010). 

Among the tocopherols, the alpha- and gamma-tocopherols are found in 

the serum and the red blood cells, with the alpha-tocopherol present in the 

highest concentration. Beta- and delta-tocopherols are found in the plasma in 

minute concentrations only (Rizvi et al., 2014). 

The human diet contains eight different vitamin E-related molecules 

synthesized by plants from homogentisic acid; despite the fact that all of  these 

molecules are peroxyl radical scavengers, the human body prefers α-tocopherol. 

The biological activity of vitamin E is highly dependent upon regulatory 

mechanisms that serve to retain α-tocopherol and excrete the non-α-tocopherol 

forms. This preference is dependent upon the combination of  the function of α-

tocopherol transfer protein (α-TTP) to enrich the plasma with α-tocopherol and 

the metabolism of non-α-tocopherols. α-TTP is critical for human health 

because mutations in this protein lead to severe vitamin E deficiency 

characterized by neurologic abnormalities, especially ataxia and eventually 

death if vitamin E is not provided in large quantities to overcome the lack of α-

TTP. α-Tocopherol serves as a peroxyl radical scavenger that protects 

polyunsaturated fatty acids in membranes and lipoproteins. Although specific 

pathways and specific molecular targets have been sought in a variety of studies, 

the most likely explanation as to why humans require vitamin E is that it is a fat-

soluble antioxidant (E. Niki, 2012).  

2.6.1.2 Metabolism of Vitamin E 

All of the vitamin E forms are absorbed in the small intestine, and then the liver 

metabolizes only alpha-tocopherol. The liver then removes and excretes the 

remaining vitamin E forms (Kemnic, 2018). 
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Vitamin E is transported in plasma lipoproteins. After its intestinal 

absorption vitamin E is packaged into chylomicrons, which along the 

lymphatic pathway are secreted into the systemic circulation. By the action of 

lipoprotein lipase (LPL), part of the tocopherols transported in chylomicrons 

are taken up by extrahepatic tissues, and the remnant chylomicrons transport 

the remaining  tocopherols to the liver. Here, by the action of the “ α-

tocopherol transfer protein”, a major proportion of α-tocopherol is 

incorporated into nascent very low density lipoproteins (VLDL), whereas the 

excess of α-tocopherol plus the other forms of vitamin E are excreted in bile. 

Once secreted into the circulation, VLDL are converted into IDL and LDL by 

the action of LPL, and the excess of surface components, including α-

tocopherol, are transferred to HDL. Besides the LPL action, the delivery of α-

tocopherol to tissues takes place by the uptake of lipoproteins by different 

tissues throughout their corresponding receptors  (Herrera, 2001). 

2.6.1.3 Pathophysiology of Vitamin E 

2.6.1.3.1 Antioxidant Effect 

The  antioxidative  properties of  vitamin E have been found to play a vital role 

in the battle against various diseases such as atherosclerosis, oxidative stress, 

cancer, cataract and AD, among others (Rizvi et al., 2014). 

Vitamin E prevents  propagated oxidation of  saturated fatty acids within 

membranes and may prevent oxidative changes to LDLs, reducing coronary 

heart diseases (Kemnic, 2018). The antioxidant properties of vitamin E are 

exerted through its phenolic hydroxyl group, which donates hydrogen to peroxyl 

radicals, resulting in the formation of stable lipid species (Rimbach, 2010). 

2.6.1.3.2 Cell  Signalling Properties  

By using gene chip technology the researchers have identified α-tocopherol 

sensitive molecular targets in vivo including christmas factor (involved in the 

blood coagulation) and 5α-steroid reductase type 1 (catalyzes the conversion of 
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testosterone to 5α-dihydrotestosterone) being upregulated and γ-glutamyl-

cysteinyl synthetase  (the rate limiting enzyme in GSH synthesis) being 

downregulated due to a-tocopherol deficiency. α-Tocopherol regulates signal 

transduction cascades not only at the mRNA but also at the miRNA level since 

miRNA 122a (involved in lipid metabolism) and miRNA 125b (involved in 

inflammation) are downregulated by α-tocopherol  (Rimbach, 2010). 

2.6.1.3.3 Immunomodulation 

Vitamin E decreases the production of prostaglandin E2 and serum lipid 

peroxides while enhancing lymphocyte proliferation (Kemnic, 2018). 

2.6.1.3.4 Antiplatelet Effect 

Vitamin E inhibits platelet adhesion by preventing oxidative changes to LDLs 

and inhibition of platelet aggregation by reducing prostaglandin E2. Another 

effect is inhibiting protein kinase C causing smooth-muscle proliferation  

(Kemnic, 2018). 

2.6.1.4  Vitamin E Sources and Recommended intake  

Vitamin E is found in various foods and oils. Nuts, seeds and vegetable oils 

contain high amounts  of  alpha-tocopherol, and significant amounts are also 

available in green leafy vegetables and fortified cereals. Some of the richest 

sources of vitamin E, along with their tocopherol content and percent daily 

values, are shown in  Table 2.2 and 2.3  (Rizvi et al., 2014).  

Table 2.2 Vitamin E in vegetable oils 

A-tocopherol  D-tocopherol  G-tocopherol  Alpha-

tocopherol  

Oil  

In mg of  tocopherol per 100 g 

0.5 0.6 0 0.5 Coconut 

0 1.8 60.2 11.2 Maize (corn) 

14.3 7.0 31.6 25.6 Palm  

0 0 Trace amounts 5.1 Olive  

0 2.1 21.4 13.0 Peanut  

0 26.4 59.3 10.1 Soybean  
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2.6 27.1 26.0 133.0 Wheat germ 

0 0.8 5.1 48.7 Sunflower  

No specific recommendations regarding the intake of vitamin E have 

been made officially, and the optimal supplementation dosage of mixed 

tocopherols is still undetermined. When obtained from food sources alone, 

vitamin E has no documented evidence of toxicity. However, evidence of pro-

oxidant damage has been found to be associated with supplements, but usually 

only at very high doses (for example at >1,000 mg/day). The recommended 

dietary allowances (RDAs) for vitamin E (alpha-tocopherol) are shown in table 

2.4  (Rizvi et al., 2014). 

Table 2.3 Selected dietary sources of  vitamin E (alpha- tocopherol) 

Percent daily value 
Alpha-tocopherol content in 

mg per servings 

Food and recommended 

intake 

100 20.3 Wheat germ oil, 1 tablespoon 

37 7.4 
Sunflower seeds, dry roasted, 

1 ounce 

34 6.8 
Almonds, dry roasted, 1 

ounce 

28 5.6 Sunflower oil, 1 tablespoon 

25 4.6 Safflower oil, 1 tablespoon 

22 4.3 
Hazelnuts, dry roasted, 1 

ounce 

15 2.9 Peanut butter, 2 tablespoons 

11 2.2 Peanuts, dry roasted, 1 ounce 

10 1.9 Corn oil, 1 tablespoon 

10 1.9 Spinach, boiled, 0.5 cup 

6 1.2 
Broccoli, chopped,  boiled, 0.5 

cup 

6 1.1 soybean oil, 1 tablespoon 

6 1.1 Kiwifruit, 1 medium 

4 0.7 Mango, sliced, 0.5 cup 

4 0.7 Tomato, raw, 1 medium 

3 0.6 Spinach, raw, 1 cup 
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Table 2.4 Recommended dietary allowances of  vitamin E (alpha- tocopherol) 

RDA in mg (IU) Age  

Females Males 

4 (6) 4 (6) 0-6 months* 

5 (7.5) 5 (7.5) 7-12 months*  

6 (9) 6 (9) 1-3 years 

7 (10.4) 7 (10.4) 4-8 years 

11 (16.4) 11 (16.4) 9-13 years 

15 (22.4) 15 (22.4)   > 14 years  

15 (22.4)  In pregnancy  

19 (28.4)  If lactating 

RDA = recommended dietary allowance: IU = international units  

* Adequate intake. 

2.6.1.5 Definition of Vitamin E Deficiency 

Vitamin E deficiency is extremely rare in humans as it is unlikely caused by a 

diet consisting of low vitamin E. Rather, it tends to be caused by irregularities in 

dietary fat absorption or metabolism (Kemnic, 2018).  

2.6.1.5.1 Etiology   

In developed countries, it is unlikely that vitamin E deficiency occurs due to diet 

intake insufficiency and the more common causes are below (Kemnic, 2018). 

 Premature low birth weight infants with a weight less than 1500 grams (3.3 

pounds).  

 Mutations in the tocopherol transfer protein causing impaired fat metabolism.  

 Disrupted fat malabsorption as the small intestine requires fat to 

absorb vitamin E. 

 Patients with cystic fibrosis patients fail to secrete pancreatic enzymes to 

absorb vitamins A, D, E, and K. 

 Short-bowel syndrome patients may take years to develop symptoms. 

Surgical resection, mesenteric vascular thrombosis, and pseudo-obstruction 

are a few examples of this issue.  
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 The chronic cholestatic hepatobiliary disease leads to a decrease in bile flow 

and micelle formation that is needed for vitamin E absorption. 

 Crohn's disease, exocrine pancreatic insufficiency, and liver disease may all 

not absorb fat. 

 A beta lipoproteinemia an autosomal-recessive disease causes an error in 

lipoprotein production and transportation.  

 Isolated vitamin E deficiency syndrome an autosomal recessive disorder of 

chromosome arm 8q. 

 In developing countries, the most common cause is inadequate intake of 

vitamin E (Kemnic, 2018).  

2.6.1.5.2 Symptoms of Vitamin E Deficiency  

The resulting symptoms of vitamin E deficiency include muscle weakness, vision 

problems, immune system changes, numbness, difficulty in walking and tremors 

as well as a poor sense of balance. Apart from these symptoms, deficiency can 

also lead to neuromuscular problems such as spinocerebellar ataxia and 

myopathies,  dysarthria, an absence of deep tendon reflexes, the loss of both 

vibratory sensations and positive Babinski reflexes. Vitamin E deficiency can 

also cause anaemia due to the oxidative damage to the red blood 

cells, retinopathy and the impairment of the immune response. If untreated, 

vitamin E deficiency may result in blindness, heart disease, permanent nerve 

damage and impaired thinking. Some reports also suggest that vitamin E 

deficiency can even result in male infertility (Rizvi et al., 2014). 

 2.6.1.6  Vitamin E Supplement and Cataract  

Several observational studies have revealed a potential relationship between 

vitamin E supplements and the risk of cataract formation. Leske et al, found that 

lens clarity was superior in participants who took vitamin E supplements and 

those with higher blood levels of the vitamin (Leske, 1995).  In another study 

conducted by Jacques in 2005 concluded that long-term supplementation of 
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vitamin E was associated with the slower progression of age-related lens 

opacification (P. F. Jacques, 2005). However, in the randomized Age-Related Eye 

Disease Study (AREDS), vitamin E had no apparent effect on cataract 

development/progression over an average of 6.3 years (AREDS, 2001). Overall, 

the available evidence is insufficient to conclude that vitamin E supplements, 

taken alone or in combination with other antioxidants, can reduce the risk of 

cataract formation  (Rizvi et al., 2014).  

2.6.2 Glutathione  

The tripeptide, γ-L-glutamyl-L-cysteinyl-glycine known as glutathione (GSH), 

is the most important low molecular weight antioxidant synthesized in cells 

(Forman, 2009). 

GSH is a ubiquitous intracellular peptide with diverse functions that 

include detoxification, antioxidant defense, maintenance of thiol status, and 

modulation of cell proliferation  (S. C. Lu, 2009). Glutathione deficiency has 

been implicated in cataractogenesis  (Agte, 2010). 

2.6.2.1 Glutathione Synthesis 

GSH is synthesized in the cytosol of  all mammalian cells in a tightly regulated 

manner (S. C. Lu, 2009). The first step in de novo GSH synthesis involves the 

combination of cysteine with glutamate to produce γ -glutamylcysteine. This 

reaction is catalyzed by the enzyme glutamate cysteine  ligase  (GCL), which is 

also called γ-glutamylcysteine synthetase. This enzyme requires coupled ATP 

hydrolysis to form an amide bond between the γ -carboxyl group of glutamate 

and the amino group of  cysteine. The next step involves the enzyme glutathione 

synthetase, responsible for adding glycine to the dipeptide to produce GSH (γ–

glutamylcysteinylglycine) and also requires coupled ATP hydrolysis. GSH can 

be transported out of cells. This mechanism is physiologically important as 

hepatocytes supply GSH found in the plasma, which is used as a source of 

cysteine for GSH synthesis in other cells. In fact, GSH in the plasma is 
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maintained at very low concentration because of the metabolism of GSH by 

many other cells. This process requires two enzymes commonly found on the 

surfaces of cells. The enzyme γ-glutamyl transpeptidase transfers glutamate to 

other amino acids releasing cysteinylglycine, which in turn can be broken down 

by a dipeptidase to produce cysteine and glycine. Cysteine and glycine as well 

as γ -glutamyl amino acids are moved into cells by specific amino acid 

transporters and used for GSH biosynthesis (Forman, 2009). 

The sulfhydryl group (–SH) of the cysteine is involved in reduction and 

conjugation reactions that are usually considered as the most important 

functions of GSH. These reactions provide the means for removal of peroxides 

and many xenobiotic compounds  (Forman, 2009). 

2.6.2.2 Regulation of Glutathione Synthesis 

GSH is found in the cytosol of cells where it is in the range of 1–10 mM. In 

most cells, the GSH concentration is about 1–2 mM, while in hepatocytes, 

which export GSH, the concentration can reach about 10 mM (Forman, 2009). 

The intracellular GSH concentration (1-10 mM) is substantially higher than 

extracellular levels (0.002 mM in plasma) (Navath & etal., 2008). 

          The major determinants  of  GSH synthesis are the availability of  

cysteine, the sulfur amino acid precursor, and the activity of  the rate-limiting 

enzyme, glutamate cysteine ligase (GCL). GCL is composed for a catalytic 

(GCLC) and modifier (GCLM) subunit and they are regulated at multiple levels 

and at times differentially. The second enzyme of  GSH synthesis, GSH 

synthetase (GS) is also regulated in a coordinated manner as GCL subunits and 

its up-regulation can further enhance the capacity of the cell to synthesize GSH. 

Oxidative stress is well known to induce the expression of GSH synthetic 

enzymes (S. C. Lu, 2009).  
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           Dysregulation of  GSH synthesis is increasingly being recognized as 

contributing to the pathogenesis of many pathological conditions. These include 

diabetes mellitus, pulmonary fibrosis, cholestatic liver injury, endotoxemia and 

drug-resistant tumor cells. Manipulation of the GSH synthetic capacity is an 

important target in the treatment of many of these disorders  (S. C. Lu, 2009).  

2.6.2.3 Mechanism  of Glutathione in Cataractous Lens 

Hydrogen peroxide is a relatively stable reactive oxygen species (ROS) with 

moderate destructive potency. Enzymes including catalase (CAT), GSH 

peroxidase and the peroxiredoxins cooperate to reduce the potential for damage. 

Among ROS, H2O2 is the most stable oxygen species present in the aqueous 

humor. H2O2 can also diffuse into the interior lens. Lenticular epithelial cells 

have antioxidant defences (including CAT, GSH, and GSH peroxidase), which 

are capable of removing aqueous-derived H2O2. The normal concentration of  

H2O2 in aqueous humor and lens is 25-30 mM, but there can be a threefold 

increase in cataract patients. ROS-induced destruction at different targets within 

the crystalline lens, such as proteins or lipids, is believed to underlie the 

pathogenesis of cataracts. GSH is abundant in the lens and can be synthesized 

by the lens.  GSH acts as an electron donor for GSH peroxidase while reducing 

H2O2 to H2O and O2  (Min-Chieh, 2010). 

             Free  glutathione is present mainly in its reduced form (GSH), and is 

readily oxidized to glutathione disulfide (GSSG)  under conditions of  free 

radical accumulation. GSSG itself  is a stable molecule requiring the action of 

glutathione reductase in presence of  NADPH  to regenerate reduced GSH. 

Oxidative stress, therefore, leads to decreased GSH levels that in turn predispose 

to increased  susceptibility to oxidative damage, a cycle which is thought to 

contribute to various disease states. Consequently, a decrease in GSH and/or the 

ratio of GSH/GSSG have been used as indicators of oxidative stress and disease 
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risk in a variety of conditions including diabetes mellitus, Parkinson’s disease, 

multiple sclerosis, cystic fibrosis, and mitochondrial disease  (Moore, 2013). 

           In the cataractogenic  process, lens proteins lose sulfhydryl groups and 

become thiolated or cross-linked by disulfide bonds. The resultant high 

molecular weight aggregates become insoluble and affect lens transparency. All 

these are consequences of  changes in the redox state. A mixed protein-thiol and 

protein-protein disulfide bond precede the morphological changes of  cataract. 

Normally, sustained high levels of reduced glutathione provide a protective 

effect, while depletion of glutathione causes damage to epithelial cells and fiber 

cells (Min-Chieh, 2010). Mechanism of Glutathione and its role in protein lens 

in presented in Figure 2.4 (Chandrasena, 2008). 

 

Figure 2.4 Role of glutathione in protein lens 

2.6.3 Previous Studies about Cataract and Antioxidants (Vitamin E and 

Glutathione)   

2.6.3.1 Case–Control Studies  

Many case-control studies were conducted to find risk factors of pre-senile  

cataract, and the majority of them did not  indicate antioxidants deficiency as  

a risk factor. (Vasudevan, 2014) study concluded that the common causes of 

pre-senile cataract  were sunlight exposure, chronic steroid use, diabetes, uveitis 

https://www.sciencedirect.com/topics/medicine-and-dentistry/thiol
https://www.sciencedirect.com/topics/medicine-and-dentistry/disulfide-bond
https://www.sciencedirect.com/topics/medicine-and-dentistry/glutathione
https://www.sciencedirect.com/topics/medicine-and-dentistry/epithelium
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and smoking, (M. R. Praveen & etal., 2009) study concluded that the major 

risk factors were atopy (25.6%), idiopathic (19.1%), high myopia (12.4%), 

atopy with steroid intake (10.9%), steroid usage (7.4%), sunlight exposure 

(3.8%), and diabetes mellitus (3.2%) and (Rahman & etal., 2011) study 

indicated that risk factors frequency was diabetes (26%), high myopia (16.1%), 

smoking (15%), metallic exposure (3.1%), atopic dermatitis (2%) while 37.8% 

were idiopathic.  

  Case–Control study to assess the association between diet and risk of 

cataract in Athens, Greece. Totals of 314 cases and 314 frequency-matched 

controls of both sexes, aged 45–85 years. The researchers  found significant 

inverse associations of cataract with dietary consumption of fish, vegetables, 

fruits and starchy food, while consumption of meat was positively associated 

with cataract. High intake of total fat  and cholesterol increased the risk of 

cataract. There was a protective association between cataract risk and intake of 

carbohydrates, carotene, vitamins C and E.  intake of vitamins C and E and 

carotene with reduction of intake in total fat and cholesterol may be 

beneficial  (Theodoropoulou, 2014). 

  Leske et al.  (Leske, 1995), conducted the Lens Opacities Case-Control 

Study on 1,380 participants (40–79 years). Lens opacities were associated with 

lower levels of riboflavin, vitamin E, iron and protein nutritional status. a 

negative association between carotene and vitamin E intakes and relative risk of 

cataract implicated that development of  lens opacities can be prevented by 

antioxidant micronutrients  (Agte, 2010). 

        A total of 108 subjects, including 54 diabetics on oral hypoglycemic drugs 

with and without cataracts, 28 non-diabetic (senile) cataract patients in the age 

50-80 years old who were residents of North Colombo in western Sri Lanka 

were studied and compared with 26 healthy controls from the same area. The 
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Result: The GSH levels of all subjects with cataracts were significantly lower (p 

< 0.05) than those of non-cataract subjects (Chandrasena, 2008). 

        The study was performed in Iran on a total of 88 patients and healthy 

controls (57 patients and 31 control) who were given physical examinations that 

included a complete eye examination. Ascorbic acid and fat-soluble vitamins (a-

tocopherol and Retinol) was measured in serum. The Result: the mean serum 

concentration of a-tocopherol in patients with cataract was lower than in the 

control group (p < 0.001) (Nourmohammadi, 2008). 

2.6.3.2 Randomized Clinical Trial Studies 

A Randomized placebo-controlled trial of selenium and vitamin E conducted 

among 35533 men, 50 years and older for African American participants and 55 

years and older for all other men, at 427 participating sites in the United States, 

Canada, and Puerto Rico. Individual supplements of vitamin E (400 IU per day 

of all rac-α-tocopheryl acetate ), The Result:  During a mean (SD) of 5.6 (1.2) 

years of treatment and follow-up, 389 cases of cataract were documented, there 

were 197 cases in the treated group with vitamin E and 192 in the placebo 

group. Large randomized trial of apparently healthy men, middle-aged and 

older, daily supplementation with  vitamin E for an average of 5.6 years had no 

significant effect on diagnosed cataract  (Christen & et al., 2015).   

    Nine trials involving 117,272 individuals of  age 35 years or older are 

included in this review. The trials were conducted in Australia, Finland, India, 

Italy, the United Kingdom and the United States, with duration of follow-up 

ranging from 2.1 to 12 years. The doses of antioxidant vitamins were higher 

than the recommended daily allowance. There was no evidence of the effect of 

antioxidant vitamin supplementation in reducing the risk of cataract, cataract 

extraction, progression of cataract or in slowing the loss of visual acuity. In the 

pooled analyses, there was no evidence of the effect of beta-carotene 

supplementation in reducing the risk of cataract (two trials) or in reducing the 
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risk of cataract extraction (three trials) or of vitamin E supplementation in 

reducing the risk of cataract (three trials) or of cataract extraction (five trials). 

The proportion of participants developing hypercarotenodermia (yellowing of 

the skin) while on beta-carotene ranged from 7.4% to 15.8%. (Mathew, 2012) 

   In a randomized, double-masked, placebo-controlled trial, 11545 

apparently healthy US male physicians 50 years or older without a diagnosis of 

cataract at baseline were randomly assigned to receive 400 IU of vitamin E. The 

result: After 8 years of treatment and follow-up, 1174 incident cataracts were 

confirmed. There were 579 cataracts in the vitamin E–treated group and 595 in 

the vitamin E placebo group. Long-term alternate-day use of 400 IU of vitamin 

had no notable beneficial or harmful effect on the risk of cataract (Christen & et 

al., 2010). 

  Randomized, double-masked, placebo-controlled trial of 39.876 apparently 

healthy female health professionals with 9.7 years of treatment and follow-up. 

Participants were assigned randomly to receive either 600 IU natural-source 

vitamin E on alternate days or placebo. The Result: There was no significant 

difference between the vitamin E and placebo groups in the incidence of 

cataract. During an average of 9.7 years of treatment and follow-up, a total of 

2376 cataracts and 1552 cataract extractions were confirmed. There were 1159 

cataracts in the vitamin E group and 1217 in the placebo group. Analyses of 

cataract subtypes indicated no significant effects of vitamin E on the incidence 

of nuclear, cortical, or posterior subcapsular cataract. Vitamin E 

supplementation alone for a duration of 9.7 years has no beneficial or harmful 

effect on risk of cataract or cataract subtypes (W. G. Christen, 2008). 

2.6.3.3  Meta Analysis Study 

Meta analysis study from 27 suggest that increasing dietary vitamin E intake, 

dietary and supplemental vitamin E intake, and high level of serum tocopherol 
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might be significantly associated with reduced age-related cataract risk (Zhang, 

2015). 

    To  the best of the researcher knowledge, there is no reported data 

specialized for the relationship between antioxidant (Vitamin E and Glutathione) 

and pre-senile cataract patients (18-50) years old available in the literature. And 

there is no reported data available in the literature about the relationship 

between antioxidant (Vitamin E and Glutathione) and cataract patients in  

Palestine.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



46 
 

Chapter 3 

Methodology 

3.1  Study Design  

The current study is a retrospective case-control study. Case-control studies 

identify subjects by outcome status at the outset of  the investigation. Outcomes 

of interest may be whether the subject has undergone a specific type of surgery, 

experienced a complication, or is diagnosed with a disease. Once outcome status 

is identified and subjects are categorized as cases, controls (subjects without the 

outcome but from the same source population) are selected. Data  about  

exposure to a risk factor or several risk factors are then collected retrospectively, 

typically by interview,  abstraction from records, or survey. Case-control studies 

are well suited to investigate rare outcomes or outcomes with a long latency 

period because subjects are selected from the outset by their outcome status. 

However, case-control studies are quick, relatively inexpensive to implement, 

require comparatively fewer subjects, and allow for multiple exposures or risk 

factors to be assessed for one outcome (Song & Chung, 2010).  

3.2  Study Setting  

The study was conducted at Eye hospital in Gaza city. Eye hospital, is one of the  

governmental  hospitals  in Gaza Strip, which provides only health services for  

eye through specialty clinics such as cataract clinic, glucoma clinic and others. 

In  cataract clinic, patients with pre-senile cataract have medical record files and 

are regularly followed. 

3.3  Study Period 

The study began in June, 2018 after obtaining ethical approval from the Faculty 

of Pharmacy of Al Azhar University, Helsinki committee  and Ministry of  

Health. Data collection period was between July 9 and July 26, 2018. Data 

entry, analysis and writing the study continued until December 2018. 
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3.4  Study Population 

The study population included diagnosed pre senile cataract cases registered at 

Eye hospital and their age matched controls.  

3.5 Sample Size and Sampling 

The majority of  the previous studies in the ocular diseases, particularly cataract 

used sample size between (50-100) (Chandrasena, 2008; Nourmohammadi, 

2008). 

During the total study period, researcher  handle with all  monthly  lists 

for diagnosed  pre senile cataract  patients  (either did the lens surgery or not) in 

Eye hospital  for  year 2018 (from  January to December), nearly 135 patients 

until the latest registration as show in table 3.1. 

Table 3.1   Number of patients in months 

 

 

 

Month/2018 No. of patients 

January 9 

February 7 

March 10 

April 15 

May 11 

June 11 

July 19 

August 15 

September 17 

October 12 

November 5 

December 4 
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Finally, 44 patients included in the result analysis  and others  excluded 

as 25 patients are smokers,  30 diabetic patients,  5 hypertensive  patients, 6 

mobile number is wrong  in the lists,  10 patients refused to participate and 

others did not answer the researcher's phone calls. The study included 44 pre-

senile cataract cases and 44 healthy controls. 

3.6 Eligibility Criteria  

3.6.1  Inclusion Criteria: 

1. Non-smoking men and women aged 18-50 years. 

2. None  of  the study subjects had a history of cardiovascular,  hepatic, 

gastrointestinal, or renal diseases.  

3. None diabetic patients.  

4. None  use exogenous hormones,  supplemental vitamins or carotenoid for 

more than 6 weeks before the start of the study. 

3.6.2 Exclusion Criteria: 

1. Smoking men and women. 

2. Men and women aged more than 50 and less than 18. 

3. Subjects had a history of cardiovascular, hepatic, gastrointestinal, or renal 

diseases. 

4. Diabetic patients. 

5. Subject use exogenous hormones,  supplemental vitamins or carotenoid  

for less than 6 weeks before the start of the study.  

 

3.7 Ethical Considerations   

Consent form-an informed consent for participants was attached to 

questionnaire. It was noted about the purpose of the study and content of the 

questionnaire. Also was specified that they have the right to refuse participation 

in the study, and in case of participation, information provided will be 

confidential. 
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Approval letters were obtained from: 

 Faculty of Pharmacy, Al Azhar University (Annex 1) 

 Approval of  the Helsinki Committee (Annex 2) 

 Ministry of  Health (Annex 3) 

 

3.8 Data  Collection Tools  

Data collection was done by direct methods such as anthropometric 

measurements (weight, height)  and  biochemical tests (serum Vitamin E and 

glutathione level). The indirect method used a structured face to face 

questionnaire. Data was collected by the researcher and a nurse working at the 

hospital. The nurse received information about the content of the questionnaire 

and trained on how to interview participants in the same way as the researcher. 

The questionnaire was prepared to include more variables in relation to the 

objectives of the study. 

3.8.1 Anthropometric Measurements  

3.8.1.1  The weight was measured  with an electronic digital scale (Seca scale) 

in the kilogram mode. Each subject was asked to take off  the heavy clothes and 

shoes, and to keep on light clothes and remove heavy objects such as wallet and 

mobile prior to standing on the weighing.  

3.8.1.2  The height was measured in centimeters by using  stadiometer (Seca 

type) to the nearest 0.1cm. Each participant was asked to stand fully erected 

against the wall, and check that shoes have been removed, and not using 

anything in the head such as head covers or hair ornaments. Patient's head, 

shoulders, buttocks, and heels should touch the vertical board.  

 

3.8.2  Biochemical  Investigation  

Serum  vitamin E  and glutathione levels were performed by Mr. Basem  Hassan  

laboratory,  in Dyer Al Balah City.  
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3.8.2.1  Sample Collection: 4 ml of venous blood sample was taken from each 

participants, in Eye hospital and was separated to serum by Centrifuge  in AL 

Nassr Pediatric Hospital. Vitamin E and glutathione levels were determined in 

serum. 

3.8.2.2  Laboratory Materials 

3.8.2.2.1 Reagent kit 

Available Kit  (VE (Vitamin E) ELISA Kit Catalog No: E-EL-0018 96T) was 

selected for serum  vitamin E analysis made by Elabscience.  

Available kit  (GSH (Glutathione) ELISA Kit Catalog No: E-EL-0026 

96T) was  used to analyze serum glutathione level made by Elabscience.  

3.8.2.2.2 Instruments and Disposables 

Besides the materials provided  by the kits for determination Vitamin E and 

Glutathione, the lab provided: 

1. Syringes and needles 

2. Plain tubes 

3. Tube covers 

4. Parafilm 

5. Cotton 

6. Alcohol 

7. Dropper  

8. Micropipettes ( 10 , 20 , 50 , 100) μl 

9. Yellow and blue tips 

10. Centrifuge 

11. Incubator 

12. Deep freezer for specimen storage 

13. ELISA Reader capable of reading absorbance at 450 nm 
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3.8.2.3  Measurement of Vitamin E   

3.8.2.3.1 The Principle of Test: 

The ELISA kit uses the competitive-ELISA principle. The micro ELISA plate 

provided in this kit has been pre-coated with VE. During the reaction, VE in the 

sample or standard competes with a fixed amount of  VE on the solid phase 

supporter for sites on the Biotinylated Detection absorbance (Ab) specific to VE 

(Elabsceince, 2017b). 

Excess conjugate and unbound sample or standard are washed from the 

plate, and Avidin conjugated to Horseradish  Peroxidase (HRP) are added to 

each microplate well and incubated. Then a Tetramethylbenzidine  (TMB) 

substrate solution is added to each well. The enzyme-substrate reaction is 

terminated by the addition of stop solution and the color change is measured 

spectrophotometrically at a wavelength of 450 nm ± 2 nm. The concentration of  

VE in the samples is then determined by comparing the optical density (OD) of 

the samples to the standard curve (Elabsceince, 2017b). 

3.8.2.3.2 Procedures: 

1. Add 50μL standard or sample to each well. Immediately add 50μL 

Biotinylated Detection Ab to each well. Incubate for 45 min at 37°C. 

2. Aspirate and wash 3 times. 

3. Add 100μL HRP Conjugate to each well. Incubate for 30 min at 37°C. 

4. Aspirate and wash 5 times.   

5. Add 90μL Substrate Reagent. Incubate 15 min at 37°C. 

6. Add 50μL Stop Solution. Read at 450 nm immediately. 

7. Calculation of results (Elabsceince, 2017b). 

3.8.2.3.3 Calculation of Results:  

Average the duplicate readings for each standard and samples, then subtract the 

average zero standard optical density. Plot a four-parameter logistic curve on 

log-log graph paper, with standard concentration on the x-axis and OD values 
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on the y-axis (Elabsceince, 2017b). 

If  the samples have been diluted, the concentration calculated from the 

standard curve must be multiplied by the dilution factor.  If the OD of the 

sample surpasses the upper limit of the standard curve, you should re-test it with 

an appropriate dilution. The actual concentration is the calculated concentration 

multiplied by the dilution factor (Elabsceince, 2017b). 

3.8.2.4 Measurement of Glutathione   

3.8.2.4.1 The Principle of Test: 

The ELISA kit uses competitive-ELISA as the method. the micro ELISA plate 

provided in this kit has been pre-coated with GSH. During the reaction, GSH in 

the sample or standard competes with a fixed amount of GSH on the solid phase 

supporter for sites on the Biotinylated Detection Absorbance (Ab) specific to 

GSH (Elabsceince, 2017a). 

Excess conjugate and unbound sample or standard are washed from the 

plate, and Avidin conjugated to Horseradish Peroxidase (HRP) is added to each 

microplate well and incubated. Then the Substrate Reagent is added to each 

well. The enzyme-substrate reaction is terminated by adding Stop Solution and 

the color change can be measured spectrophotometrically at a wavelength of 450 

nm ± 2 nm. The concentration of  GSH  in  samples can be calculated by 

comparing the optical density (OD) of the samples with  the standard curve 

(Elabsceince, 2017a). 

3.8.2.4.2 Procedure: 

1. Add 50μL standard or sample to each well. Immediately add 50μL 

Biotinylated Detection Ab to each well. Incubate for 45 min at 37°C . 

2. Aspirate and wash 3 times. 

3. Add 100μL HRP Conjugate to each well. Incubate for 30 min at 37°C. 

4. Aspirate and wash 5 times.   
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5. Add 90μL Substrate Reagent. Incubate 15 min at 37°C. 

6. Add 50μL Stop Solution. Read at 450 nm immediately. 

7. Calculation of results (Elabsceince, 2017a). 

3.8.2.4.3  Calculation of Results: 

Average the duplicate readings for each standard and samples. Plot a four-

parameter logistic curve on log-log graph paper, with standard concentration on 

the x-axis and OD values on the y-axis (Elabsceince, 2017a). 

If the samples have been diluted, the concentration calculated from the 

standard curve must be multiplied by the dilution factor.  If the OD of the 

sample surpasses the lower limit of the standard curve, you should re-test it after  

appropriate dilution. The actual concentration is the calculated concentration 

multiplied by the dilution   factor  (Elabsceince, 2017a). 

3.8.3  Interview Questionnaire 

The following were the main components of  the questionnaire (Annex 5 & 6): 

 Personal  demographic and socioeconomic data included gender, age, 

address, marital status, educational level, occupation and income status. 

 Clinical  assessment and Dietary behaviors consisted  medical history of  

conditions such diabetes, hypertension, taking vitamin supplements  and 

others. 

 Lifestyle factors: smoking, and physical activity level. 

 A Food Frequency Questionnaire (semi-quantitative) was attached to the 

interview questionnaire. 

3. 9 Validity and Reliability of the Contents  

Content validity was conducted before data collection. Food Frequency 

Questionnaire is valid by Dr.Marown Jalambo in his study (Jalambo & etal., 

2018) 



54 
 

Physical Activity Questionnaire is valid and reliable internationally by 

Geneva in 1998 and was followed by extensive reliability and validity testing 

undertaken across 12 countries (14 sites) during 2000. (Test-rest reliability 

indicated good stability. High reliability (α <.80)).  

3.10  Data Analysis 

Data was entered and analyzed using the Statistical Package for Social Sciences 

(SPSS) version 24.  Data analysis was as follow: 

 Reviewing and double checking the questionnaire. 

 Developing an appropriate entry model. 

 Defining and recoding the variables.  

 Coding the questionnaire. 

 Cleaning and cross checking the data.  

 Formation of frequency tables for the study variables. 

 Cross tabulation of the results. 

 Applying Chi-Square, ANOVA, Paired T test, Correlation, and Logistic 

Regression. 

 Statistical significance had been used via p-value less than 0.05. 

3.11 Obstacles of the Study 

 Patients within inclusion criteria were difficult to find  because high 

prevalence of smoking and diseases such as diabetes in the Gaza Strip.  

 Some patients lived far away from Eye Hospital, that made them refuse to 

participate.  

  Incorrect information from some patients regarding their occupation and 

food frequency. 

 Analysis of  serum (vitamin E and glutathione) level is expensive and has 

been self-financed. 

 The appropriate laboratory that analysis the blood samples by ELISA was 

far away from Eye hospital, that made delivery of samples is difficult. 
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 The references that addressed the relationship between antioxidants (vitamin 

E and glutathione) and pre-senile cataract were difficult to find,  this 

relationship is still rarely explored. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



56 
 

Chapter 4 

Results 

This chapter shows the results of analyzed study variables for the 88 participants 

(44 patients with pre-senile cataract and 44 healthy participants) in a 

comparative way between cases and controls using the statistical packages for 

social sciences (SPSS) version 24. 

4.1 Matching between cases and controls 

4.1.1 Matching Gender and Region between cases and controls 

As shown in table 4.1.1 that describes matching gender and region between 

cases and controls by using chi-square test. The gender among pre-senile 

cataract cases were 43.25% and 56.8 % for men and women respectively, and 

the same percentage for men and women among controls; the result did not reach 

statistical significance.  

For  region distribution among pre-senile cataract patients 27.3%, 52.3%, 

15.9%, 4.5% and 0% were North Gaza, Gaza city, Middle area, KhanYounis 

and Rafah  respectively; the controls were 15.9%, 61.4%, 4.5%, 11.4% and 

6.8%  North Gaza, Gaza city, Middle area, KhanYounis and Rafah respectively; 

the result was not statistically significant.  

(Table 4.1.1) Matching gender and region between case and control groups 

Variable 

Pre-senile 

cataract 

patients 

No. (%) 

Healthy 

participants 

No. (%) 

Total 

No. (%) 
P-value * 

Gender 

Male 19 (43.25%) 19 (43.25%) 38 (43.18%) 

.381 
Female 25 (56.8%) 25 (56.8%) 50 (56.81%) 

Total 44 (100%) 44 (100%) 88 ( 100%) 
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Region 

North Gaza 12 (27.3%) 7 (15.9%) 19 (21.59%) 

.069 

Gaza city 23 (52.3%) 27 (61.4%) 50 (56.81%) 

Middle area 7 (15.9%) 2 (4.5%) 9 (10.23%) 

KhanYounis 2 (4.5%) 5 (11.4%) 7 (7.95%) 

Rafah 0 (0%) 3 (6.8%) 3 (3.41%) 

Total 44 (100%) 44 (100%) 88 (100%) 

* Statistically significant at P-value < 0.05; Chi-square test was used. 

4.1.2 Matching Age between cases and controls 

By using Paired Samples T-Test for matching age which was quantitative 

variable between cases and controls as shown in table 4.1.2, the P-value for age 

was 0.484 showing that the t-value is not significant, because of this there are no 

differences in age between cases and controls 

(Table 4.1.2) Matching Age between case and control groups 

Paired Samples T-Test 

Variable 
Research 

category  
N Mean Std t P-value*  

Age 
Case 44 40.00 8.89 

.705 .484 
Control 44 39.79 8.74 

* Statistically significant at P-value < 0.05 

4.1.3 Matching gender between cases and controls by McNemar Test 

By using McNemar  Test for matching gender which was qualitative variable 

between cases and controls, the P-value was 1.00; there are no differences in 

gender between cases and controls (the result did not  reach statistical 

significance) as shown in table 4.1.3.  
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(Table 4.1.3) Matching gender between cases and controls 

N =  44                                                         McNemar  Test 

Variable Male (%) Female (%) 
P-value (2-

Sided)* 

Gender 
Male 19 (43.25%) 0 ( 0%) 

1.00 
Female 0 ( 0%) 25 (56.8%) 

* Statistically significant at P-value < 0.05. 

4.2 Socioeconomic and Demographic characteristics of study participants  

As shown in table 4.2 that describes socioeconomic and demographic 

characteristics among study participants by using chi square test. The marital 

status was 84.1%, 13.6%, and 1% for pre-senile cataract cases married, single 

and widow respectively compared to 63.6%, 36.4%, and 0% controls married, 

single and widow respectively; the association between cases and controls was 

statistically significant  and educational levels were 3%, 22.7%, 38.6%, and 

31.8% for pre-senile cataract cases illiterate, primary, secondary and university 

and more educational level respectively compared to 1%, 0%, 13.6%, and 

84.1% of controls had illiterate, primary, secondary and university and more 

educational level; the result  reached statistical significance. 

Also the table shows that occupation of pre-senile cataract cases were 

70.5% not working compared to 29.5% of controls not working; the result was 

statistically significant. And the income among pre-senile cataract  patients were 

59.1%, 31.8%, 6.8% and 2.3% for less than 1000, 1001-1974, 1975-2470 and 

more than 2470 respectively; the controls were 38.6%, 50%, 6.8% and 4.5% for 

less than 1000, 1001-1974, 1975-2470 and more than 2470 respectively; the 

result was not statistically significant. with 77.3% of pre-senile cataract cases 

were financially unsatisfied, while 54.5% of healthy participants were financially 

unsatisfied; the association between cases and controls was statistically 

significant. 
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Regarding to the type of residency, there are 84.1% of pre-senile cataract 

patients lived in an owner home in comparison with 86.4% of controls; the 

result did not reach statistical significance. 

The information about family members of study participants that 

analyzed  by SPSS was the biggest family in control contain 17 members, the 

frequency for it is 1 family  and the smallest family contain 2 members and the 

frequency for it is 2 families. The most frequency numbers are 6 and 7 members 

in the family and there 7 families in each. The mean number of members is 7.25. 

In case the biggest family contain 14 members, the frequency for it is 1 family  

and the smallest family contain 2 members and the frequency for it is 2 families. 

The most frequency number is 6 members in the family and there 7 families in 

it. The mean number of members is 6.59. 

(Table 4.2) Socioeconomic and demographic characteristics of study participants 

Variable 

Pre-senile 

cataract 

patients 

No. (%) 

Healthy 

participants 

No. (%) 

Total 

No. (%) 
P-value * 

Marital status 

Married 37 (84.1%) 28 (63.6%) 65 (73.86 %) 

.034 
Single 6 (13.6%) 16 (36.4%) 22 (25%) 

Widow 1 (2.3%) 0 (0%) 1 (1.14 %) 

Total 44 (100%) 44 (100%) 88 (100%) 

Education level 

Illiterate 3 (6.8%) 1 (2.3%) 4 (4.54%) 

.001 

Primary 10 (22.7%) 0 (0%) 10 (11.36 %) 

Secondary 17 (38.6%) 6 (13.6%) 23 (26.14%) 

University and 

more 
14 (31.8%) 37 (84.1%) 51 (57.95 %) 

Total 44 (100%) 44(100%) 88 (100%) 



60 
 

Occupation 

Work 13 (29.5%) 31 (70.5%) 44 (50%) 

.001 Not work 31 (70.5%) 13 (29.5%) 44 (50%) 

Total 44 (100%) 44 (100%) 88 (100%) 

Income 

Less than 1000 26 (59.1%) 17 (38.6% ) 43 (48.86%) 

.262 

1001-1974 14 (31.8%) 22 (50%) 36 (40.90%) 

1975 - 2470 3 (6.8%) 3 (6.8%) 6 (6.81%) 

More than 2470 1 (2.3%) 2 (4.5%) 3 (3.41%) 

total 44(100%) 44(100%) 88 (100%) 

Sufficient income 

Yes 10 (22.7%) 20 (45.5%) 30 (34.09%) 

.025 No 34 (77.3%) 24 (54.5%) 58 (65.91%) 

Total 44(100%) 44 (100%) 88 (100%) 

Type of  home 

Renter 7 (15.9%) 6 (13.6%) 13 (14.77%) 

.764 Owner 37 (84.1%) 38 (86.4%) 75 (85.23%) 

Total 44(100%) 44(100%) 88 (100%) 

* Statistically significant at P- value < 0.05; Chi-square test was used. 

4.3 Medical History of study participants  

As shown  in table 4.3 that describes medical history among study participants, 

the states of cataract according to time of injury, in case there 36.4%, 47.7% and 

15.9% for past cataract, present cataract and bilateral cataract (past cataract and 

present cataract (two eye)) respectively. 

 (Table 4.3) Medical history of study participants 

Variable 
Pre-senile cataract 

patients No. (%) 

Healthy participants 

No. (%) 

History of diseases 

Past cataract 16 (36.4%) 0 (0%) 

Present Cataract 21 (47.7%) 0 (0%) 

Bilateral cataract (Two Eyes) 7 (15.9%) 0 (0%) 

Total 44 (100%) 0(0%) 
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4.4 Lifestyle Habits of study participants 

As shown  in table 4.4 that describes lifestyle habits among study participants, 

the physical activity among pre-senile cataract  patients were 27.3%, 43.2% and 

29.5% for high, moderate and low physical activity respectively; the controls 

were 31.8%, 47.7 % and 20.5%  for high, moderate and low physical activity  

respectively; the association between cases and controls was statistically 

insignificant. About smoking habit among pre-senile cataract  patients were 0%, 

9.1%, 2.3% and 88.6%  for smoker, past smoker, passive smoker and not 

smoking  respectively; the controls were 0%, 6.8%, 11.4% and 81.8%  smoker, 

past smoker, passive smoker and not smoking  respectively; the result was not 

statistically significant. 

(Table 4.4) Lifestyle habits of study participants 

Variable 

Pre-senile 

cataract 

patients 

No. (%) 

Healthy 

participants 

No. (%) 

Total 

No. (%) 
P-value * 

Physical activity 

High 12 (27.3%) 14 (31.8%) 26 (29.54%) 

.581 
Moderate 19 (43.2%) 21 (47.7%) 40 (45.45%) 

Low 13 (29.5%) 9 (20.5%) 22 (25%) 

Total 44 (100%) 44 (100%) 88 (100%) 

Smoking habit 

Smoker 0 (0%) 0 (0%) 0 (0%) 

.231 

Past smoker 4 (9.1%) 3 (6.8%) 7 (7.95%) 

Passive smoker 1 (2.3%) 5 (11.4%) 6 (6.81%) 

Not smoker 39 (88.6%) 36 (81.8%) 75 (85.22%) 

Total 44 (100%) 44 (100%) 88 (100%) 

* Statistically significant at P- value < 0.05; Chi-square test was used. 
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4.5 Age and Anthropometric measurements among two groups 

4.5.1 Descriptive Analysis  

As shown in table 4.5.1  that describes age and anthropometric  measurements 

which  were continuous variables for two groups, the average age of cases was 

40.00±8.89 year, maximum 50 year and minimum 21 year while the average of 

controls was 39.79±8.74 year, maximum 50 year and minimum 21 year.  

Pre-senile cataract patients  had an average height of 166.18±9.88 cm, 

maximum 186 cm and minimum 140 cm while the controls average height was 

165.02±8.86cm,  maximum 190 cm and minimum 144 cm. In addition, the table 

shows the weight among  pre-senile cataract cases, the average was 83.48±18.18 

kg, maximum 132.40 kg and minimum 54.40 kg and the controls had average  

74.11±14.17 kg, maximum 106.00 kg and minimum 50.00 kg. 

Regarding body Mass Index among pre-senile cataract cases, the average 

was 29.47±4.82, maximum 40.12 and minimum 18.67 while the controls had 

average 27.92±4.72, maximum 39.41 and minimum 19.98. 

(Table 4.5.1) Age and Anthropometric measurements among case and control groups 

Variable 

Pre-senile cataract patients (case 

group) 
Healthy participants (control group) 

Mean SD Max Mini Mean SD Max Mini 

Age  40.00 8.89 50.00 21.00 39.79 8.74 50.00 21.00 

High  
166.18 9.88 186.00 140.00 165.02 8.86 190.00 144.00 

Weight  
83.48 18.18 132.40 54.40 74.11 14.17 106.00 50.00 

BMI  29.47 4.82 40.12 18.67 27.92 4.72 39.41 19.98 
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4.5.2 The Differences of mean of anthropometric measurements between 

case and control groups  

By using Paired Samples T-Test for matching anthropometric measurements  

between cases and controls as shown in table 4.5.2, the P-value for High was 

.475, the result was not statistically significant. 

P-value for weight was .005 showing differences between cases and 

control (statistically significant) and for BMI, P-value was .053, there are no 

differences in BMI between cases and controls. 

 (Table 4.5.2)  Comparing anthropometric measurements between cases and controls 

Paired Samples T-Test 

Variable 
Research 

category  
N Mean Std t P-value*  

High 
Case 44 166.18 9.88 

.721 .475 
Control 44 165.02 8.86 

Weight  
Case 44 83.48 18.18 

2.929 .005 
Control 44 74.11 14.17 

BMI 
Case 44 29.47 4.82 

1.986 .053 
Control 44 27.62 4.72 

* Statistically significant at P- value < 0.05. 

4.6 Dietary Habits among two groups  

Table 4.6 demonstrates the comparison between cases and controls in the mean 

of servings number of food per year,  Average intake of vegetables was 

104.11±25.64 servings among cases compared to 103.11±21.99 servings among 

controls; the result was statistically non-significant. Pre-senile cataract patients 

consumed an average of 73.61±26.03 servings of fruits, and controls 

84.11±26.63 servings. The difference was statistically non-significant. 
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Table 4.6 shows that cases had an average  intake of meat and meat 

products 20.14±6.92 servings while that of the controls was 24.57±9.44 

servings, which was statistically significant (P value=0.009). 

Among cases the average  intake of poultry was 12.07±3.36 servings and 

in controls was 12.25±4.15 servings, a statistically non-significant difference. 

And for average intake of seafood was 11.36±4.68 for cases and 12.29±6.07 for 

controls; the result did not reach statistical significance. 

Cases consumed average of grains 28.48±6.26 servings, while the 

controls 31.07±5.35 servings; the difference was statistically significant (P-

value = .021) but average intake of legumes was 27.07±6.43 for the cases and 

26.48±8.04 for the controls, the result did not reach statistical significance. 

In addition, the table shows that cases had an average  intake of eggs  

6.61±1.92 servings while that of the controls was 6.32±1.38 servings, which was 

statistically non-significant. And for milk and milk products the average intake 

was 27.82±11.47 for case group and 29.14 ±9.08 for control group, a 

statistically non-significant difference. 

Among cases the average  intake of nuts was 4.45±1.99 servings and in 

controls was 5.07±2.16 servings, a statistically non-significant difference. And 

for average intake of drinks  was 26.68±7.57 for cases and 27.66±9.19 for 

controls; the result did not reach statistical significance. 

The Average intake of snacks, pastry, cake and chocolate was 

25.11±7.53 servings among cases compared to 31.77±10.02 servings among 

controls; the result was statistically significant (P-value=.001). Pre-senile 

cataract patients consumed an average of 10.77±4.41 servings of soups, and 

controls consumed an average of 12.36±5.21 servings. The difference was 

statistically non-significant. 
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Finally the average intake of sugary foods was 14.82±6.55 for cases and 

17.98 ± 6.30 for controls, the result was statistically significant (P-value=.012). 

 (Table 4.6) Comparing the means of eating times for specific food items per year between 

the two study groups 

Paired samples T test 

Variable 
Research 

category 
N Mean Std t P-value 

Vegetables  
Case 44 104.11 25.64 

.191 .849 
Control  44 103.11 21.99 

Fruits  
Case 44 73.61 26.03 

- 1.915 .062 
Control  44 84.11 26.63 

Meat and 

meat 

product  

Case 44 20.14 6.92 
- 2.722 .009 

Control  44 24.57 9.44 

Poultry  
Case 44 12.07 3.36 

- .215 .831 
Control  44 12.25 4.15 

Sea food  
Case 44 11.36 4.68 

- .762 .450 

Control  44 12.29 6.07 

Grains 
Case 44 28.48 6.26 

- 2.395 .021 
Control  44 31.07 5.35 

Legumes 
Case 44 27.07 6.43 

.368 .714 
Control  44 26.48 8.04 

Egg 
Case  44 6.61 1.92 

.761 .451 
Control  44 6.32 1.38 

Milk and 

milk 

product 

Case 44 27.82 11.47 
- .553 .583 

Control  44 29.14 9.08 

Nuts 
Case 44 4.45 1.99 

- 1.29 .204 
Control  44 5.07 2.16 

Drinks 
Case 44 26.68 7.57 

- .576 .567 
Control  44 27.66 9.19 

Snacks, 

Pastry, 

cake, 

chocolate 

Case 44 25.11 7.53 

- 3.607 .001 
Control  44 31.77 10.02 
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Soups 
Case 44 10.77 4.41 

- 1.535 .132 
Control  44 12.36 5.21 

Sugary 

foods  

Case 44 14.82 6.55 
- 2.610 .012 

Control  44 17.98 6.30 

* Statistically significant at P- value < 0.05. 

4.7 Antioxidants Levels among two groups  

4.7.1 Descriptive analysis  

As shown  in table 4.7.1 that describes antioxidants level which were continuous 

variables  for two groups, the mean of vitamin E level among pre-senile cataract 

patients was 21.31±12.67 µg/ml, maximum 74.90 µg/ml and minimum 3.00 

µg/ml and for controls was 20.46±10.45 µg/ml, maximum 49.00µg/ml and 

minimum 1.00 µg/ml And the mean for glutathione level among  pre-senile 

cataract patients was 332.1±167.75 µg/ml, maximum 730.00 µg/ml and 

minimum 54.00 µg/ml compared to 300.29±218.24µg/ml maximum 1135.00 

µg/ml and minimum 44.00 µg/ml for controls.  

(Table 4.7.1) Antioxidants Levels among study participants 

Variable 

Pre-senile cataract patients (case 

group) 

Healthy participants (control 

group) 

Mean SD Max Mini Mean SD Max Mini 

Vit E 

(µg/ml)  
21.31 12.67 74.90 3.00 20.46 10.45 49.00 1.00 

Glutathione 

(µg/ml)  332.11 167.75 730.00 54.00 300.29 218.24 1135.00 44.00 

4.7.2 The Differences in means of Vitamin E and Glutathione  between 

cases and controls 

By using Paired Samples T-Test for comparing the means of  antioxidants levels 

between the two study groups as shown in table 4.7.2, the P-value for vitamin E 

was .699 showing that the t-value is not significant, because of this there are no 

differences in vitamin E  between cases and controls. And for glutathione, P-

value was .473, also the result was not statistically significant. 
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 (Table 4.7.2) Comparing the means of antioxidants levels between the two study groups 

*Statistically significant at P- value < 0.05. 

4.7.3 The Differences in means of antioxidants levels for each sex (male and 

female) among study groups  

Independent T test used for comparing the mean of antioxidants levels for each 

gender among cases and controls as shown in table 4.7.3. Vitamin E and 

Glutathione for each gender in case and control  groups had statistical non-

significant differences. 

Table (4.7.3) Comparing the means of antioxidants levels between sex among study groups  

Independent T test 

Variable 
Research 

category 
Sex N 

Mean  

(Std) 
F t 

P-

value* 

Vitamin E 

Case 

Male 19 
24.97 

(15.59) 
.727 1.706 .095 

Female 25 
18.53 

(9.31) 

Control 

Male 19 
22.94 

(13.73) 
6.896 1.271 .216 

Female 25 
18.58 

(6.78) 

Glutathione 

Case 

Male 19 
340.95 

(162.60) 
.385 .301 .765 

Female 25 
325.40 

(174.58) 

Control 

Male 19 
281.05 

(282.33) 
3.895 -.506 .616 

Female 25 
314.92 

(158.23) 

* Statistically significant at P- value < 0.05. 

Paired Samples T-Test 

Variable 
Research 

category  
N Mean Std t P-value*  

Vitamin E 
Case 44 21.31 12.67 

.390 .699 
Control 44 20.46 10.45 

Glutathione  
Case 44 332.11 167.75 

.725 .473 
Control 44 300.29 218.24 
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4.7.4 Comparing the means of antioxidants levels between physical activity 

statuses among study groups  

One way ANOVA test used for comparing the means of antioxidant levels for 

each physical activity statuses among cases and controls as shown in table 4.7.4.   

Vitamin E for physical activity statuses in case had P-value .096. That is 

mean there were no differences in vitamin E between physical activity statuses 

in case. The controls had P-value .453. Statistically non-significant differences. 

Regarding to means of glutathione for each physical activity statuses in 

cases and controls, there were not statistically significant differences. 

Table (4.7.4) Comparing the means of antioxidants levels between physical activity statuses 

among study groups  

One way ANOVA 

Variable 
Group 

category 

Physical 

activity 
N Mean (Std) F 

P-

value* 

Vitamin E 

Case 

High 12 27.15(20.58) 

2.480 .096 Moderate 19 21.08(6.94) 

Low 13 16.25(7.26) 

Control 

High 14 17.54(5.85) 

.806 .453 Moderate 21 22.03(13.07) 

Low 9 21.34(9.07) 

Glutathione 

Case 

High 12 408.58(212.08) 

1.828 .174 Moderate 19 296.00(126.68) 

Low 13 314.31(165.15) 

Control 

High 14 293.36(167.06) 

1.116 .337 Moderate 21 264.85(189.33) 

Low 9 393.78(328.37) 

* Statistically significant at P- value < 0.05. 
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4.7.5 Comparing the means of antioxidants levels between region 

distributions among study groups 

As shown in table 4.7.5 that describe the  comparison of means of antioxidants 

levels for each region distribution  among cases and controls by using one way 

ANOVA test.   

Vitamin E for each region distribution in case and control groups had 

statistical non-significant differences. Moreover, there were not differences in 

glutathione for each region distribution in the cases but in the controls there 

were statistical significance differences (P-value = .004) 

Table (4.7.5) Comparing the means of antioxidants levels between region distribution 

among study groups  

One way ANOVA 

Variable 
Group 

category 
Region N Mean (Std) F P-value* 

Vitamin E 

Case 

North Gaza 12 22.39 (10.35) 

.332 .802 

Gaza 23 19.96 (14.39) 

Middle area 7 24.87 (12.68) 

KhanYounis 2 17.95 (6.01) 

Rafah  0 0 

Control 

North Gaza 7 19.79 (4.33) 

.213 .930 

Gaza 27 21.13 (12.26) 

Middle area 2 19.45 (11.67) 

KhanYounis 5 16.80 (6.09) 

Rafah 3 22.77 (12.07) 

Glutathione Case 

North Gaza 12 
356.25 

(192.94) 

1.639 .196 

Gaza 23 
295.91 

(144.39) 

Middle area 7 
437.00 

(182.31) 

KhanYounis 2 
236.50 

(99.70) 

Rafah 

  
0 0 
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Control 

North Gaza 7 
221.86 

(106.83) 

4.499 .004 

Gaza 27 
274.40 

(171.79) 

Middle area 2 
636.50  

(704.98) 

KhanYounis 5 
217.80 

(103.58) 

Rafah 3 
629.67 

(113.24) 

* Statistically significant at P- value < 0.05. 

4.7.6 Comparing the means of antioxidants levels between marital statuses 

among study groups  

Among cases and controls, there were not statistical significant differences in 

antioxidants levels (vitamin E and glutathione) between each marital statuses. 

As shown in table 4.7.6. 

Table (4.7.6) Comparing the means of antioxidants levels between marital statuses among 

study groups  

One way ANOVA  

Variable 
Group 

category 
Marital status  N Mean (Std) F P-value* 

Vitamin E 

Case 

Married  37 21.81(12.17) 

.220 .804 Single 6 19.30(17.29) 

Widow  1 15.00 

Control 

Married  28 21.93(11.71) 

1.544 .221 Single 16 17.89(7.43) 

Widow 0 0 

Glutathione 

Case 

Married  37 331.27(155.84) 

.008 .992 Single 6 339.33(258.92) 

Widow  1 320.00 

Control 

Married  28 315.75(241.23) 

.381 .541 Single 16 273.24(174.85) 

Widow 0 0 

* Statistically significant at P- value < 0.05.  
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4.7.7  The Differences in means of antioxidants levels  between educational 

levels among study group 

Vitamin E and Glutathione for each educational levels in case and control 

groups had statistical non-significant differences. As shown in table 4.7.7. 

Table (4.7.7) Comparing the means of antioxidants levels between educational levels  

among study groups   

One way ANOVA 

Variable 
Group 

category 

Educational 

level 
N Mean (Std) F P-value* 

Vitamin E 

Case 

Illiterate 3 10.23(1.03) 

1.185 .327 
Primary 10 21.90(19.37) 

Secondary 17 20.08(8.43) 

University 

and more 
14 24.76(11.84) 

Control 

Illiterate 1 38.10 

1.985 .150 

Primary 0 0 

Secondary 6 16.33 (5.86) 

University 

and more 
37 20.65(10.69) 

Glutathione 

Case 

Illiterate 3 271.00(285.18) 

.315 .814 

Primary 10 309.80(137.51) 

Secondary 17 332.18(124.19) 

University 

and more 
14 361.07(215.27) 

Control 

Illiterate 1 78.00 

1.056 .357 

Primary 0 0 

Secondary 6 221.00 (94.25) 

University 

and more 
37 319.16(229.94) 

* Statistically significant at P- value < 0.05. 

4.7.8  The relationship between antioxidants levels and occupation among 

study groups 

As shown in table 4.7.8 there were statistically non-significance differences in 

means of antioxidants levels (vitamin E and glutathione) between people had job 

and people had not job in two groups (there is no relationship between 

antioxidants levels and occupation). 
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Table (4.7.8) Comparing the means of antioxidants levels between job statuses among 

study groups   

One way ANOVA 

Variable 
Group 

category 
Occupation N Mean (Std) F P-value* 

Vitamin E 

Case 
Work 13 22.64(6.91) 

.199 .658 
Not work 31 20.75(14.49) 

Control 
Work 31 21.61(11.32) 

1.267 .267 
Not work 13 17.73(7.71) 

Glutathione 

Case 
Work 13 288.77 (113.16) 

1.239 .272 
Not work 31 350.29(184.54) 

Control 
Work 31 295.77(228.03) 

.044 .835 
Not work 13 311.08(201.24) 

* Statistically significant at P- value < 0.05. 

4.7.9  The relationship between antioxidants levels and income among study 

groups  

Among cases and controls, there were statistically non-significance differences 

in means of antioxidants levels (vitamin E and glutathione) for each income 

range As shown in table 4.7.9 there is no relationship between antioxidants 

levels and income.  

Table (4.7.9) Comparing the means of antioxidants levels between income ranges among 

study groups     

One way ANOVA 

Variable 
Group 

category 
Income N Mean (Std) F P-value* 

Vitamin E 

Case 

Less than 

1000 
26 19.88(14.39) 

.821 .490 
1001-1974 14 22.51(9.45) 

1975 – 2470 3 30.70(8.98) 

More than 

2470 
1 13.40 

Control 

Less than 

1000 
17 20.57(10.10) 

.182 .908 

1001-1974 22 19.70(11.91) 

1975 – 2470 3 24.37(3.46) 

More than 

2470 
2 22.00(.99) 
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Glutathione 

Case 

Less than 

1000 
26 347.23(168.22) 

.287 .834 
1001-1974 14 303.00(165.97) 

1975 – 2470 3 361.00(243.85) 

More than 

2470 
1 260.00 

Control 

Less than 

1000 
17 281.52(181.98) 

.066 .978 
1001-1974 22 313.59(263.46) 

1975 – 2470 3 306.00(111.91) 

More than 

2470 
2 305.00(159.81) 

* Statistically significant at P- value < 0.05. 

4.7.10  The relationship between antioxidants levels and smoking among 

study groups  

Vitamin E for each smoking statuses in the cases had statistically significant 

differences (P-value = .001) but the controls had not differences. And 

glutathione for each smoking statuses in the two groups had not  statistical 

significance differences. As shown in table 4.7.10. 

Table (4.7.10) Comparing the means of antioxidants levels between smoking statuses 

among study groups     

One way ANOVA 

Variable 
Group 

category 
smoking N Mean (Std) F P-value* 

Vitamin E 

Case 

Past smoking 4 22.65(4.89) 

15.466 .001 Passive 

smoking 
1 74.90 

Not smoking 39 19.80(12.67) 

Control 

Past smoking 3 10.30(8.72) 

1.662 .202 
Passive 

smoking 
5 23.08(14.97) 

Not smoking 36 20.94(9.71) 

Glutathione Case 

Past smoking 4 344.25(138.12) 

.068 .934 
Passive 

smoking 
1 388.00 

Not smoking 39 329.44(173.87) 
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Control 

Past smoking 3 94.30(82.07) 

1.496 .236 
Passive 

smoking 
5 293.60(154.17) 

Not smoking 36 318.39(226.79) 

* Statistically significant at P- value < 0.05. 

4.7.11 Pearson correlation between vitamin E and glutathione among study 

groups 

As shown in table 4.7.11 that describe the correlation between vitamin  E and 

glutathione among study groups. In the case group, there was a linear 

relationship between vitamin E and glutathione (P-value = .007) in a positive 

direction that means when the glutathione increase the vitamin E will increase 

and vice versa. Also, there was a linear relationship between vitamin E and 

glutathione in the control (P-value = .020) and in a positive direction. 

Table (4.7.11) Pearson Correlation between vitamin E and glutathione among study 

groups     

Group category  Glutathione P-value 

Case  (Vitamin E) 0.400 0.007 

Control (Vitamin E) 0.351 0.02 

* Statistically significant at P- value < 0.05. 

4.7.12 Linear regression between vitamin E and glutathione among study 

groups  

By assuming vitamin E as a predictor variable (independent variable) and 

glutathione as an outcome variable (dependent variable). As shown in table 

4.7.12, The R-value for case and control groups represents that there a simple 

correlation between vitamin E and glutathione and R square (R2) indicate that 

the percentage of total variation in glutathione can be explained by vitamin E 

was 16 % for case and 12.3% for control. For ANOVA column, P-value 

indicates that the regression model predict the glutathione significantly well, for 

case group (P-value = .007) and control group (P-value = .020).  
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For coefficient column, P-value indicates that the vitamin E contributes 

statistically significantly to the model for case and control groups and B 

coefficient used to predict glutathione from vitamin E as equations: 

Glutathione  = 219.314 + 5.263 (vitamin E) for case group. 

Glutathione  = 150.371 + 7.327 (vitamin E) for control group. 

4.7.12 Linear regression between vitamin E and glutathione among study groups  

Group 

category 

(Model summary 

) 
(ANOVA) (Coefficients) 

R 

R  

Square 

( R2) 

P-value  Model 

Unstandardized 

Coefficients 

( B ) 

P-

value 

Case .400 .160 .007 
(Constant) 219.314 .001 

Vitamin E  5.293 .007 

Control .351 .123 .020 
(Constant)  150.371 .035 

Vitamin E  7.327 .020 

* Statistically significant at P- value < 0.05. 
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Chapter 5 

Discussion 

In this chapter, the researcher explains the findings of this study in the context of 

previous studies about pre-senile cataract disease. The results of the current 

study revealed the relationship between antioxidants and nutritional factors and 

the occurrence of pre-senile cataract disease.  

5.1 Demographic and socioeconomic factors 

5.1.1 Age  

In this study,  the target groups were less than 50 years old. Because of this the 

sample collection was difficult. The most cataract patients who were seen in  the 

Eye Hospital was more than 50 year, and this comes in agreement with this 

studies (Gupta, 2014; Zhao & Yan, 2018) which specified in their publications 

that age more than 50 year have a greater risk of cataract than less 50 year.  

5.1.2 Gender 

Among participants in the current study, women prevailed, holding 56.81%. 

Participating men were 43.18%. Percentage of female cases was equal to that of 

female controls, and the same was for the male participating, because of gender 

matching. The preponderance of women  in the present study among the cases 

of pre-senile comes in agreement with this studies  (Gupta, 2014; Zetterberg, 

2015) which specified in their publications that women have a greater risk of 

cataract than men do. Also, A case–control study carried out in India (M. R. 

Praveen & etal., 2009) concluded that childbearing may substantially increase 

the risk of cataract among women of childbearing age in India. 

5.1.3 Marital status 

In this study, the percentage of married pre-senile cataract cases was more than 

that of controls; widowed status predominated among cases, with statistical 
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significance. that might due to increase life troubles and psychological stressor 

that lead to stressed eye lens and lens opacity among cases.  

5.1.4 Residency and type of home  

The results of the current study showed that most pre-senile cataract patients 

were living in Gaza governorate area. 52.3% of the participants in this study 

were from Gaza governorate. It could be attributed to our sample collection 

from health center (Eye Hospital) in Gaza city. Most of the study participants 

have owner home, 84.1% of cases have owner home without statistical 

significant with control; did not affect the health status of the participants. 

 

5.1.5 Education 

There is a significant association was found between the low level of education 

and pre-senile cataract. However, pre-senile cataract patients with high level of 

education (university and more) were lower (31.8%) than control (84.1%) and 

most of pre-senile cataract patients  had primary and secondary education; 

illiterate predominated among cases. The result of the present study agree with 

the findings of (Nirmalan, 2004) study which showed that illiteracy and lower 

educational levels associated with higher prevalence of cataract and that is 

because low education is confounded by several variables including exposure to 

sunlight, hygiene, illnesses, and nutritional factors. Also it is agreed with (Rao, 

2011) study which described that cataract was prevalent in illiterate women 

more than others.  

5.1.6 Occupation  

The results of the current study showed a strong relationship between 

occupation and pre-senile cataract risk; the most of the cases who did not have a 

job (70.5%), and this percentage more than controls (29.5%). That is maybe due 

to the large percentage of  housewife women in the case. Regardless of the 

causes of  unemployment in cases. This can be a strong risk factor for pre-senile 
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cataract and can be attributed to sedentary lifestyle, increased BMI  and  having 

low social support.  

 

For  people who have a job in case, some types of occupation involving a 

higher extent of  physical labor and exposure to intense sunlight seem to be 

causative factors for lens opacity as shown in studies (Tarwadi, 2011; Vashist, 

2011). In the current study most of the patients worked outdoor activity, which 

predisposed to UV light. Lens opacification has been linked to ocular exposure 

to UV radiation particularly UV-B (Patel & Ahuja, 2018). 

 

5.1.7 Income 

There was not statistically significant relationship found between income and 

pre-senile cataract, whereas (59%) of the cases had income less than 1000 

shekel and 38.6 % for controls. And this result agrees with  (Tarwadi, 2011) 

study which explained that cataracts is prevalent in both economic classes 

(High-income group and low-income group) but it may have different etiologies. 

People who not satisfied with their financial income were higher in cases 

(77.3%) compared with controls (54.5%), with statistical significance. 
   

5.2 Lifestyle habits and pre-senile cataract 

5.2.1 Smoking  

Smoker people was excluded from the current study because some studies 

(Agte, 2010; Patel & Ahuja, 2018; Tarwadi, 2011) specified in their publications 

that smoking have a strong role in pre-senile cataract formation. So there were 

not differences between cases and control in smoking habits. 

5.2.2 Physical activity 

There is no association between physical activity and pre-senile cataract in the 

current study. But people who inactive in case 29.5% more than control 20.5% 

and this can lead to increase body weight and BMI which contribute to pre-

senile cataract formation.    
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5.3 Anthropometric measurement and pre-senile cataract  

5.3.1 High 

Among the participants in this study, there is no relationship between high and 

pre-senile cataract formation. And this result disagreed with (D. Schaumberg & 

et al., 2000; Tarwadi, 2011) studies which reported that there was a higher 

prevalence of nuclear cataracts in taller persons. 

5.3.2 Weight  

The results of the current study showed a strong relationship between weight 

and pre-senile cataract. The results revealed that most patients with pre-senile 

cataract have excessive body weight; obesity is a common and well-documented 

risk factor for pre-senile cataract.  And this results matched with (Agte, 2010; S. 

Li, 2018) studies which concluded that elevation of serum LDL-Cholesterol and 

Triglyceride (TG) levels can be independent risk factors for Cataract formation. 

Also with (Theodoropoulou, 2014) study which concluded that reduction of 

intake total fat and cholesterol may be beneficial in reduce risk of cataract.  

5.3.3 Body Mass Index  

There were differences in BMI between case and control but it does not reach 

statistically significance (P = .053). BMI was slightly higher in case compared 

with control and this consistent with (Tarwadi, 2011) study which concluded 

that the leanest men had the lowest rates of cataract and (Agte, 2010) study 

which showed that higher BMI and waist to hip ratios can lead to lens opacity. 

And inconsistent with (Nirmalan, 2004) study which reported that low BMI and 

waist to hip ratios were independently associated with increased risk of cataract. 
 

5.4 Medical history of study participants    

People who suffered from diseases such as diabetes mellitus, hypertension and 

others were excluded from this study due to a strong positive association 

between some diseases and pre-senile cataract. A meta-analysis study  (Yu, 

2014) suggested that  hypertension increases the risk of cataract. Also, A meta-
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analysis study (L. Li, 2014) showed that Type 2 Diabetes patients had a higher 

risk of cataracts, excepting Nuclear Sclerosis cataract and there are many studies 

about other diseases. In addition, people who took antioxidant supplements or 

drugs were excluded from this study that is because their effects in serum 

antioxidants and pre-senile formation. (Gupta, 2014; Jick, 2001) studies 

concluded that cataracts have also been associated with ocular topical steroids, 

inhaled steroids, and topical steroid creams. 

In the present study there 15.9% of patients had bilateral cataract (two 

eyes) and 84.1% unilateral (36.4% patients underwent surgery and  47.7% did 

not undergo surgery).  

5.5 Dietary habits and pre-senile cataract  

5.5.1 Vegetables  intake   

In this study, a non-significant association between average intake of vegetables  

and pre-senile cataract was observed.  

Studies of vegetables intake and pre-senile cataract showed the 

conflicting findings. (Mvitu, 2012) showed that adequate quantity of  intake of  

vegetables rich in antioxidants were found to be associated with reduced risk of 

cataract and this disagreed with this study. Also (Theodoropoulou, 2014) study 

indicated an inverse associated with the consumption of vegetables and 

cataract. But (Patel & Ahuja, 2018) showed that diet either non vegetarian or 

vegetarian  not much affects development of early onset of cataract. 

5.5.2 Fruits  

Concerning fruits intake, the average consumption was slightly higher in 

controls compared with cases, but the difference was statistically insignificant. 

And this result slightly agreed with (Agte, 2010; Mvitu, 2012; 

Theodoropoulou, 2014) studies which encourage people to eat fruit to reduce 

the risk of cataract.  
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5.5.3 Meats and meats products  

Regarding the meat and meat products intake, a statistically significant 

relationship was observed between meat intake and pre-senile cataract. the 

average consumption was higher in controls compared with cases. That was 

because meats and meats products contain vitamin A. also, it belong to animal 

protein and this  agreed with (Cumming, 2000; Townend & et al., 2007) which 

mentioned that higher intakes of protein and vitamin A was associated with 

reduced prevalence of  nuclear cataract and disagreed with (Appleby, 2011) 

which indicated a positive association between protein and vitamin A intake and 

cataract formation. Also, it could be due to L.Carnitine and its role in prevention 

of cataract and strengthens the immune system which found in red beef and that 

showed in  (Agte, 2010) study. 

The obtained result proved the opposite of (Appleby, 2011) study which 

concluded that vegetarians were at lower risk of cataract than were meat eaters. 

In this study, there are no differences between case and control groups in 

vegetables intake and there are differences in meat intake. Maybe there balance 

relationship between pre-senile cataract formation in vegetarians and pre-senile 

cataract formation in meat eaters. Also it was disagreed with (Theodoropoulou, 

2014) which indicated a positive associated between consumption of meat and 

cataract. 

5.5.4 Poultry  

This study revealed that poultry intake was equal between cases and controls, 

which was statistically non-significant. That mean there was not protective 

effect of poultry intake on pre-senile cataract. 

5.5.5 Seafood 

In the present study a non-significant association between average intake of sea 

food and pre-senile cataract was observed and this disagreed with 

(Theodoropoulou, 2014) study which indicated a significant inverse 
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associations of cataract with dietary consumption of fish. Seafood contain 

polyunsaturated fatty acid like Epicosapentaenoic (EPA) and Docosahexaenoic 

(DHA) and this result inconsistent with (Townend & et al., 2007; Vasudevan, 

2014) which mentioned that polyunsaturated fats was associated with reduced 

prevalence of  cortical and nuclear cataract. Also, seafood contain selenium Se 

which is important for glutathione synthesis and helps in absorption of vitamin 

E as shown in (Agte, 2010) study. But this did not provide benefits in the current 

study. 

5.5.6 Grains  

Bread, Rice, bulgur, macaroni and noodles intake were found to be associated 

with decreased pre-senile cataract risk in the current study. The collected data 

revealed that the consumption of bread, rice and other grains by controls was 

significantly higher than cases. These grains contain high amount of 

carbohydrate and this agreed with (Theodoropoulou, 2014) study which 

specified That was a protective association between cataract risk and intake of 

carbohydrates and disagreed with  (Chiu & Milton, 2006; Chiu & Robman, 

2010) which indicated a positive association between carbohydrate (dietary 

glycemic index) and cataract. And a lot of grains produced from the whole 

wheat that contain wheat germ which described in (Rizvi et al., 2014) study as  a 

significant source of antioxidant vitamins particularly vitamin E.  

5.5.7 legumes  

The current study revealed that legumes intake were  equal between cases and 

controls, which was statistically non-significant. That mean there was not 

protective effect of legumes intake on pre-senile cataract. A study conducted by 

Mvitu, et al. (2012) has found an inverse association between high intake of  red 

beans and risk of cataract but this didn’t match with the present study. 
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5.5.8 Eggs  

The results of the current study showed that there is no significant association 

between eggs intake and the increase in pre senile cataract risk; however, eggs 

intake per year was equal between cases and controls,. Egg white was a 

significant source of tryptophan (Essential amino acid), consumption of which 

has been found to be associated with lower risk of pre-senile cataract in some 

studies such as (Gupta, 2014) which concluded that tryptophan deficiency-

induced cataract. But in this study, there is no protective effect of egg intake on 

pre-senile cataract. 

5.5.9  Milk and milk products  

Concerning milk and milk products intake, the average consumption was 

slightly equal between controls and cases, was statistically insignificant, (Agte, 

2010) study was differentiate between milk and milk product such as yogurt. It 

is showed that increased intake of milk can lead to lens opacity but yogurt can 

lead to decrease lens opacity. 

Milk and milk products contain riboflavin and galactose. Some studies 

like (Tarwadi, 2011) showed that galactose is recognized as cataractogenic. And 

other studies showed that riboflavin was associated with reduced prevalence of  

nuclear cataract like (Vasudevan, 2014) and this did not match with the present 

study.  

5.5.10 Nuts 

In the present study a non-significant association between average intake of nuts  

and pre-senile cataract was observed. Nuts was important source of 

monounsaturated fatty acid. That mean there was not protective effect  of nuts in 

general and monounsaturated fatty acid  in particular on pre-senile cataract.  

Also nuts were a significant source of zinc which (Gupta, 2014) and 

other studies concluded that zinc play a role in the formation of human cataract. 

Animal and human studies have reported the involvement of various inorganic 
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minerals linked to cataract formation. However, in the current study there is no 

evidence about that.  

5.5.11 Drinks and Soups  

The present study revealed that drinks and soups intake were slightly equal 

between cases and controls, which was statistically non-significant. That mean 

there was not protective effect of liquids intake on pre-senile cataract. There  

some studies indicated a positive effect of black tea in prevention of cataract 

because it contain quercetin (strong phenolic antioxidant) such as (Agte, 2010) 

study. But this did not match with current study. 

5.5.12 Snacks, Pastry, Cake, Chocolate 

A significant protective effect of  snakes intake against pre-senile cataract was 

noticed in the current study.  That could be due to antioxidant-containing oils 

that found in snacks. In this study the snakes was homemade and it's different 

from street snakes. A lot of studies warned from fast snake and street food like 

(Tarwadi, 2011) which specified in their publications that the snacks consumed 

by the  population comprised  fried products stored  for long duration and  street 

foods, which usually contain higher amounts of oxidized fats were associated 

with increased risk of cataract. 

5.5.13 Sugary foods 

Finally, the results of the present study showed that there is a statistically 

significant inverse association between high  intake of sugary food especially 

honey and pre-senile cataract. The average consumption was higher in controls 

compared with cases. That could be attributed to high economic status in 

controls compared with cases and ability to buy marginal sugary food like jam 

and honey. And this different from illnesses such as hyperglycemia and diabetes 

which all the studies agreed with their effects in cataract formation such  as  

(Nirmalan, 2004) and meta-analysis study (L. Li, 2014). 
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5.6 Antioxidants levels in study participants  

5.6.1 Vitamin E  

The average level of Vitamin E in study participants was 20.88 µg/ml (normal 

values was 8.0–16.0 µg/ml according to (Fusco & etal., 2008) study). Average 

serum vitamin E level in pre-senile cataract patients was slightly equal (21.31 

µg/ml) to healthy participants (20.46 µg/ml), which represented a statistically 

non-significant difference. In this study there was not relationship between 

serum vitamin E and pre-senile cataract. 

5.6.2 Glutathione  

Average level of glutathione in the study participants was 316.2 µg/ml. Average 

serum glutathione level in pre-senile cataract patients was slightly higher 

(332.11 µg/ml) than healthy participants (300.29 µg/ml), but with statistically 

non-significant difference. In this study there wasn’t relationship between serum 

glutathione and pre-senile cataract. 

5.7 Antioxidants levels and Pre-Senile Cataract  

The results of current study agreed with (Rahman & etal., 2011; Vasudevan, 

2014)  studies which did not report that lower levels of antioxidant can be as a 

risk factor for pre-senile cataract. And  (Patel & Ahuja, 2018) study specified 

that  it is not yet possible to confirm that antioxidants in the diet have a major 

role to play in the prevention of cataract formation, but epidemiologic studies 

suggests that it is wise to consume diets rich in vitamin C, E and carotenoids to 

prevent the early development of cataracts. Also, (M. R. Praveen & etal., 2009) 

study did not find relationship between antioxidant and pre-senile cataract 

formation. 

5.7.1 Vitamin E and Pre-Senile Cataract 

All randomized clinical trials that assess the association between vitamine E 

and risk of cataract, agreed with the current results (Christen & et al., 2010, 

2015; W. G. Christen, 2008; Mathew, 2012) which specified in their 
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publications that Vitamin E supplementation for a duration of many years has no 

beneficial or harmful effect on risk of cataract or cataract subtypes. 

Case–Control Studies that conducted to find  relationship between 

vitamin E and senile cataract was disagreed with the present study. A case-

control study was performed in Iran (Nourmohammadi, 2008) conclouded that 

the mean serum concentration of a-tocopherol in patients with cataract was 

lower than in the control group. Also Leske et al.  (Leske, 1995) indicated a 

negative association between carotene and vitamin E intakes and relative risk of 

cataract implicated that development of  lens opacities can be prevented by 

antioxidant micronutrients (Agte, 2010). Meta analysis study (Zhang, 2015) 

suggest that increasing dietary vitamin E intake, dietary and supplemental 

vitamin E intake, and high level of serum tocopherol might be significantly 

associated with reduced age related cataract risk, but this did not match with 

pre-senile cataract according to the present results. 

5.7.2 Glutathione and Pre-Senile Cataract 

To  the best of our knowledge, there is no reported data specialized for the 

relationship between Glutathione and pre-senile cataract patients. But there 

(Chandrasena, 2008) study which conducted to assess the relationship between 

glutathione and age-related cataract and concluded that the blood GSH levels of 

subjects with cataracts were significantly lower than those of non-cataract 

subjects. And this did not match with pre-senile cataract. 

That could be attributed to differences in pathophysiology between pre-

senile cataract and senile cataract or might be due to some physiological 

disorders that prevent passage of vitamin E and glutathione to the eye lens. 

Maybe different results obtained when the study conducted in humor aqueous 

vitamin E and glutathione.    
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5.8 Antioxidants levels and socioeconomic and lifestyle factors  

The vitamin E levels of each group were not found to be affected by their 

gender, physical activity, region, marital status, education, occupation, income 

or smoking habits. (Birben & etal., 2012) study showed that cigarette smoke 

contains many oxidants and free radicals and organic compounds that can lead 

to decrease antioxidant levels because of this smoker people was excluded from 

the present study. Vitamin E in case found to be affected by smoking habits, that 

could be attributed to one patient with passive smoking have high level of serum 

vitamine E (74.9 µg/ml), that might be due to some physiological  problems that 

prevent passage of vitamin E to eye lens or suffering from other eye diseases. 

And this did not  related to smoking habits.  

In addition, The glutathione levels of each group were not found to be 

affected by their gender, physical activity, marital status, education, occupation, 

income or smoking habits. Glutathione in control  found to be affected by 

reigon, and this could be attributed to our sample collection from Gaza city. And 

there is no relationship between glutathione and region distribution.  

5.9 Vitamin E and Glutathione  

The findings of the current study, indicate a positive correlation between 

Vitamin E and glutathione in case and control. Also there a linear regression 

between vitamin E and glutathione. This results agreed with all studies in 

antioxidant such as (Rimbach, 2010) which specified in their publication that 

deficiency of Vitamin E can lead to down-regulate of γ-glutamyl-cysteinyl 

synthetase  (the rate limiting enzyme in GSH synthesis) then down-regulate of 

glutathione synthesis. The synergistic interaction of vitamin E and glutathione is 

effective for enhancing the antioxidant capacity of vitamin E and this was 

discovered and described in the past in (Etsuo & etal., 1982) study.  

 

 



88 
 

Chapter 6 

Conclusions and Recommendations 

 

6.1 Conclusions 

The current study is a case-control study which was conducted at Eye Hospital 

in Gaza city and included 44 cases of pre-senile cataract and 44 controls. The 

goal is to determine the relationship between pre-senile cataract patients and 

their serum antioxidants level (Vitamin E and Glutathione).  

The results of the present study concluded the following:  

 Majority of cases of pre-senile cataract were women.  

 About socioeconomic factors, the majority of cases of pre-senile cataract 

were married, had a low educational level, were not working and who had a 

job worked outdoor exposed to intense sunlight. Also, the majority of cases 

had low income with unsatisfaction with financial income. 

 Related to lifestyle factors, all cases were non-smoker according to 

eligibility criteria and majority of cases was physically active, there are no 

differences between cases and controls in physical activity.  

 Concerning medical conditions, hypertension, diabetes mellitus and other 

disease was excluded due to strong relationship between disease and pre-

senile cataract and all cases had only pre-senile cataract (bilateral or 

unilateral). 

 Regarding anthropometric measurements, a significant positive association 

was observed between weight, BMI and pre-senile cataract. And there is no 

relationship with high.  

 Concerning dietary habits variables, a significant inverse association was 

observed between meat and meat products, grains (starchy food), homemade 

snakes and sugary food particularly honey intake  and pre-senile cataract. 

Also there slightly inverse association was observed between fruits intake 
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and pre-senile cataract. And there is no relationship between vegetables, 

poultry, sea foods, legumes, eggs, nuts, milk and milk products, soups and 

drinks intake and pre-senile cataract.  

 About antioxidants (vitamin E and glutathione), main goal of the current 

study, there is no relationship between vitamin E or glutathione deficiency 

and pre-senile cataract.  

 Vitamin E and glutathione were not affected by gender, physical activity, 

marital status, education, occupation and income.  

 A positive correlation and linear regression were observed between vitamin 

E and glutathione.  

6.2 Recommendations  

The following recommendations were considered by the researcher as  outcomes 

of this study. 

Recommendation to researchers:  

 Conduct this study in aqueous humor from eye. That may be give results 

differ from the current study.  

 Conduct this study in different structural design such as cohort study design.  

 This study is very important, I recommend the students and researchers to 

benefit from it.   

Recommendations to policymakers and health providers 

 To advise patients about antioxidants (Vitamin E and glutathione) benefits 

and symptoms of deficiency that can be lead to many of diseases therefore 

should be treated promptly.  

  It is highly recommended to present educational programs through different 

media to increase the awareness of the community about pre-senile cataract. 

 Provide scientific information on the healthy diet, dietary behavior for 

prevention from pre-senile cataract. 
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 Suggesting the presence of a nutritionist in each hospital and health center to 

provide a complete nutritional counseling. 

Some advice to pre-senile cataract patients 

 Although in this study there is no relationship between antioxidants (vitamin 

E and glutathione), It is wise to have a healthy balanced diet rich in 

antioxidants with regular exercise.  

 Encourage  intake of fruits, meat and meat products, starchy food and 

healthy snake. 

 Avoidance of direct exposure to sunlight as much as possible by use of 

umbrellas or protective sun goggles. 

 Regular eye screening for any ocular or systemic disorders. 

 Regular screening for diabetes and other diseases in high risk individuals 

and keeping them under good control.  

 Avoidance other risk factors which proven previously such as usage of  

cigarette smoke and long term usage of topical or systemic steroids. 
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Annex 4  

 
 السالم عميكم و رحمة اهلل و بركاتو

 ) ورقة الموافقة(

 أنا الباحثة / سجود فايز الجزار .. 
 أقوم بعمل دراسة بحثية بعنوان / تركيز مضادات األكسدة ) فيتامين ي و جموتاثيون ( في

الدم عند األشخاص المصابين بمرض بياض العين المبكر ) المياه البيضاء ( ,  مصل
 دراسة الحاالت و الشواىد .

سيتم عمل البحث من أجل الحصول عمى درجة الماجستير في التغذية السريرية , وىذا 
 كمية الصيدلة .  –البرنامج ىو تحت إشراف جامعة األزىر 

تيدف الدراسة إلى الكشف عن العالقة بين نقص مضادات األكسدة ) فيتامين ي و  
, و من ثم محاولة  جموتاثيون (  في جسم اإلنسان و حدوث مرض بياض العين المبكر
 تقميل حدوث مرض بياض العين المبكر من خالل نصائح تغذوية .. 

لن تجبر عمى اإلجابة عمى أي سؤال , وكذلك عدم المشاركة في ىذه الدراسة لن تؤثر 
 عمى الرعاية التي قد تحتاج إلييا .

 ة . نحن نقدر مشاركتكم و ُنعممكم بأن أجوبتكم سوف تمعب دوًرا ىاًما في الدراس

سنطمب منك بعض األسئمة عن نفسك و حالتك الصحية و عن نمط حياتك و عاداتك 
 الغذائية , ومن ثم سنقوم بأخذ عينة من الدم لتحميميا  . 

 و نحيطكم عمما بأن كل بياناتكم ستبقى قيد السرية التامة . 

 .. أرجو أن يتم اإلجابة بمصداقية ,  و أن يتم وضع    عند اإلجابة المناسبة  
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 )االستبيان ( 
 البيانات الشخصية :  -1

 االسم  _______________________________________________  -1
 الجنس :   ذكر ____    أنثى  _____  -2
 العمر  :  __________ -3
 محافظة السكن : شمال غزة ___  غزة ____  الوسطى ____  خانيونس ____   رفح ___ -4
 ن  ____________الطول ______________   ,  الوز  -5
 في حال كنِت أنثى ىل أنِت  :  -6
 في سن الدورة الشيرية ) الحيض (  ______ 

 في سن اليأس ) انقطاع الدورة الشيرية ( ______ 

ىل أنت ُمدخن ؟  :  نعم , أدخن ____   ال , ُكنت أدخن ____ تدخين سمبي ____ ال , لم  -7
 أدخن أبدًا ____

 الحالة االجتماعية  :  متزوج/ة  ____  أعزب / عزباء  ____  مطمق/ة _____   أرممة ____  -8
المستوى التعميمي :  أمي ___  تعميم أساسي ___   ثانوية عامة _____  جامعي فما فوق  -9

 ____ 
 الوظيفة : عامل _____   ال يعمل ______ -10
 1975ش  ___         1974  -  1001ش  ____  1000الدخل الشيري  :  أقل من   -11

 ش _____ 2470ش  ___    أكثر من   2470 –
 عدد أفراد األسرة :  _______ -12
 طبيعة السكن :  أجار  ___     ممك   ___ -13
 ىل الدخل الشيري يكفي المستمزمات األساسية لألسرة :  نعم  ____    ال _____ -14

  الحالة الصحية :  - 2

 مبكر ) المياه البيضاء (  ؟  ىل أنت ُمصاب بمرض بياض العين ال  -1

 ُكنت ُمصاب و تم إجراء العممية ____  نعم , ُمصاب  ____  ال , لست ُمصاب ____ 

 ىل أنت ُمصاب بمرض السكري ؟   -2
 نعم ____  ال ____ 
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 ىل أنت ُمصاب بأمراض أخرى مثل القمب , الرئة , الكمية , الكبد ؟  -3
        نعم _______  مرض ______________________

 ال ________ 
خالل ست الشيور السابقة ىل تناولت ُمقويات )ُمدعمات (  أو حبوب فيتامين مضادات األكسدة  -4

 مثل فيتامين أ , فيتامين ج , فيتامين ي , فيتامين د , أو كاروتين ؟
 نعم __________   ال __________

 النشاط البدني :  - 3
كالالسألما،الاللرأل،لف الالنألامالال ألدنالالل لرألمالالادملرأل،ف )الالألأليةنالالا أل ألأل أليادنالال ضألألخالال األيامالاللسألية الالماضألية،ل الالمضأل  -1

يةمادمضأل،ف )اضأليةنالا أليالتأل  الألأليادنال ضألية التأل ناالاأل د) الألألثي المألمكلمالفأل،ال ألية،ا اللا أل،لالاأل
فاألألثنملءأللقم ض ألثاألحفثأليافض ألثاألفكابأليةافينضألم الفيضأليلةمالض ألثاأليةنالفأ ألثاأل،،لف الضأل

األد أليةحماأل.ألألاكفألاق ألاتأليادن ضأليةمادمضأل،ف )اضألكف أليةقاس ألثاألكف ألية  ض ألثاألية ملحض ألث
 اقلئقألي مألياقاألاتألكاأل،ف أل(أل11يةنا ألية تألق،نألم،،لف  هلألة،ا أل

 كم يوم في األسبوع ؟   _______       

 3رة إلى السؤال رقم انتقل مباش  الشدة  _____                ال أقوم بأي نشاط بدني مرتفع        

 من الوقت قضيتو في ممارسة نشاط بدني مرتفع الشدة في أحد تمك األيام ؟   في المعتاد, كم -2

 كم ساعة في اليوم ؟   ________ 

 دقائق (  ______    10كم دقيقة في اليوم ؟ ) أكثر من  

 ال أدري/ أو غير متأكد  ______            
،ا ااأليةنا أل أل يادن ضأليةمادمالضألخ األياملسألية ماضألية،ل مض ألكسألما،لرأل،لف نألام ألدنل لرألمادملرأل -3

،ا اةضأليةنالا أليالتأل  الألأليادنال ضألية التأل ناالاأل د) الألألثي المأل،ال ألية،ا اللاألاةالمألحالايرأل،الل ألام،كال ألث أل
   ، ألفاألألثنملءألخ)م)ضأل ألثاألفكابأليةافينضألم فيضأليلامض ألثاأل،،لف ضألكف ألية لئف  ألثاأل،،لف ضأل

األية الملف .أل أل ح البألية،نالتأل دسألية لاةض ألثاألكدسألية،دزاأل ألثاألغ الاألية، مالسألمالااملر ألثاألغ ال
 الال، أليالالألنأليادنالال ضأل.أل،الالف ألثخالالفطأل ألاكالالفألاقالال ألاالالتأليادنالال ضأليةمادمالالضأل،ا اةالالضأليةنالالا ألية الالتألق،الالنأل

 اقلئقألي مألياقاألاتألكاأل،ف أل(ألأل11م،،لف  هلألة،ا أل

 كم يوم في األسبوع  ؟  ____  
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 5لسؤال رقم ال أقوم بأي نشاط بدني معتدل الشدة _____                   انتقل مباشرة إلى ا

 في المعتاد, كم من الوقت قضيتو في ممارسة نشاط بدني معتدل الشدة في أحد تمك األيام ؟   -4

 كم ساعة في اليوم ؟   ________ 

 دقائق (  ______    10كم دقيقة في اليوم ؟ ) أكثر من  

 ال أدري/ أو غير متأكد  ______            

يآل ألاكفألاتأليةاقنأليةألأألق م  ألاتألية،نتألخ األياملسألية المألألية،ل المضأل ألام  ال، ألألةالألألية،نالتألألألألألألأل
اةمأليةا،األ ألاية،نتألثلدلءأليةا،األ ألااتأليةممن ألاخال األيد قلةالألأل،ال أل،كالل ألآلخالف ألثاألثأألدالا أل،ال أل

 .  ثداي ألية،نتألمغفضألية فامحألثاأليةفمل ض
 دقائق عمى األقل في كل مرة؟ 10فيو المشي لمدة خالل األيام السبعة الماضية, كم يومًا مارست  -5

 كم يوم في األسبوع ؟   ______      

 7ال أقوم بممارسة المشي إطالقا ________                       انتقل مباشرة إلى السؤال رقم     
 ي المعتاد, كم من الوقت قضيتو في ممارسة المشي في أحد تمك األيام؟  ف -6

 يوم ؟   ________كم ساعة في ال 

 دقائق (  ______    10كم دقيقة في اليوم ؟ ) أكثر من  

 ال أدري/ أو غير متأكد  ______            
اقالنأليةن الاسألاالتألأليآل ألاكفألاتأليةاقنأليةألأألق م  ألنلة لرألخ األياملسألية ماضألية،ل مض.ألثح ب

يةا،ا ألااتألية،دزا ألااتأليةافي ض ألااتألية فام .أل، ألية،،ك ألث ألم  ، ألألةألألاقنأليةن اسألي المأل
ية،ك الالب ألاثلدالاللءأليةا،الالاألي الالمأليةك،ممالالا ف ألاثلدالاللءألزملف الالألألةلالالامق ألاثلدالاللءأليةقالالفيء  ألايةن الالاسألثاأل

 . ي    قلءألة،نليا ألية  )زما 
و جالسًا في أحد ىذه األيام من غير أيام اإلجازة خالل األيام السبعة الماضية, كم من الوقت قضيت -7

 األسبوعية ؟

 كم دقيقة في اليوم ؟  ______     كم ساعة في اليوم ؟   ________       

 ال أدري/ أو غير متأكد  ______         
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 ي  ملد أل فااأليةغأليءألخ األيةالس

ال  الغذاء #

 أتناول 

مزج 

واحدج 

 تالعام

2-3 

مزاخ 

 تالعام

 مزج

واحدج 

 تالشهز

2-3 

مزاخ 

 تالشهز

مزج 

واحدج 

 تاألسثىع

مزج  2-3

 تاألسثىع

فأكثز  3

 تاألسثىع

1-2 

مزج 

 تاليىم

3 

فأكثز 

 تاليىم

 

 الخضزاواخ الطاسجح/السلطح

1A  اٌشضغاٚاث اٌٛعل١ت

اٌّطبٛست ِثً اٌـبأز، 

 اٌٍّٛس١ت، اٌـٍك 

           

2A  اٌشضغاٚاث اٌٛعل١ت

اٌطاػجت ِثً، 

 اٌبمضٚٔؾ

 ، اٌجغج١غ

           

3A  ٚاٌٍّفٛف )ؿٍطت ا

 ِطبٛر(

           

4A  ًٍاٌجؼع )طاػج اٚ ِش

 اٚ ِجّض(

           

5A ا١ٌمط١ٓ-اٌمغع            

6A  ٚاٌطّاطُ )طاػجت أ

 ِعٍبت اٚ عو١غ(

           

7A ٍٖٛبطاطا د            

8A  اٌفاه١ٌٛا اٌشضغاء

 )طاػجاً أٚ ِجّضة(

           

9A اٌباػ٠الء اٌشضغاء            

11A اٌٍٛب١اء سضغاء            

11A اٌبا١ِت            

12A  اٌظعة )طاػجت أٚ ِعٍبت

 أٚ ِجّضة(

           

13A )اٌؼ٘غة )اٌمغٔب١ظ            

14A بطاطؾ            

15A فٍفً داع            

16A س١اع            

17A ًبو            

18A سضاع ِشٍٛطت            

19A  ٍٛاٌف١ٍفٍت أٚ اٌفٍفً اٌذ

 )األدّغ أٚ األسضغ(

           

21A ْاٌباطٔجا            

21A وٛؿا            

22A  ٌُ ٜأٞ سضاع أسغ

 ٠غص طوغ٘ا

 

           

ال  الغذاء #

 أتناول 

مزج 

واحدج 

 تالعام

2-3 

مزاخ 

 تالعام

مزج 

واحدج 

 تالشهز

2-3 

مزاخ 

 تالشهز

مزج 

واحدج 

 تاألسثىع

مزج  2-3

 تاألسثىع

فأكثز  3

 تاألسثىع

1-2 

مزج 

 تاليىم

3 

فأكثز 

 تاليىم

 

 الفىاكه الطاسجح وعصائزها

1B ِٛػ            

2B حفاح            

3B )وّثغٜ )األجام            

4B َكّا            

5B بط١ز            
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6B بغحماي            

7B ّْٛا١ٌٍ            

8B وٍّأخ١ٕا /ِأضع٠ٕا            

9B جغ٠ب فغٚث            

11B اٌعٕب            

11B اٌشٛر/صعاق/اٌـٕخغٚػة            

12B اٌّلّق            

13B ٓاٌخ١            

14B اٌجٛافت            

15B اٌّأجا            

B16 اٌفغاٌٚت            

17B  ٚاٌبٍخ اٚ اٌغطب ا

 ِعجْٛ اٌخّغ

           

18B  اٌعوائغ اٌطب١ع١ت

 ٌٍفٛاوٗ

           

B19  أٞ فٛاوٗ أسغٞ ٌُ ٠غص

 طوغ٘ا

           

 اللحىم ومنتجاخ اللحىم

1C  ْٛاٌّغحض٠ال أٚ اٌالٔل

 ٌٍذُ اٌبمغٞ

           

2C  ًاٌٍذّت اٌّفغِٚت ِث

 اٌىفخت أٚ اٌىبت

           

3C  ٌذُ اٌعجً أٚ اٌشغٚف

اٌّطبٛر ِع 

اٌشضغٚاث أٚ 

ِعجٕاث اٌٍذّت 

 )عغا٠ؾ(

           

4C  ٌٚذّت اٌعجً أ

اٌشغٚف اٌّلٛٞ أٚ 

 اٌّذّغ 

           

5C  ٚاألدلاء )اٌىبضة ا

  اٌىالٚٞ أٚ اٌطذاي( 

           

6C ّ٘بغجغ اٚ حل١ؼبغغغ             

ال  الغذاء #

 أتناول 

 مزج

واحدج 

 تالعام

2-3 

مزاخ 

 تالعام

مزج 

واحدج 

 تالشهز

2-3 

مزاخ 

 تالشهز

مزج 

واحدج 

 تاألسثىع

مزج  2-3

 تاألسثىع

فأكثز  3

 تاألسثىع

1-2 

مزج 

 تاليىم

3 

فأكثز 

 تاليىم

 

 الدواجن

1D  ِٓ اٌلغائخ اٌّبّغصة

اٌضجاج أٚ اٌذبق 

)ِغحض٠ال اٌضجاج أٚ 

 اٌذبق(

           

2D اٌّـٍٛق أٚ  اٌضجاج

 اٌّلٛٞ

           

3D ٍٟاٌضجاج اٌّم            

 األسماك والمأكىالخ الثحزيح

1E  ٚاألؿّان ِم١ٍت أ

 ِل٠ٛت

           

2E ِعٍباث األؿّان            

3E اٌخٛٔت            

4E ٞاٌجّبغ            

 الحثىب
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1F  اٌشبؼ            

2F األعػ            

3F  ٚاٌّعىغٚٔت ا

 اٌـباج١خٟ

           

4F ٗاٌبغغً اٚ اٌفغ٠ى            

5F ِٟٚإٌٛصٌؼ أٚ االٔض            

6F اٌلعغ٠ت            

 الثقىلياخ الجافح

1G فٛي دب أٚ ِجغٚف            

2G دّن            

3G  فاه١ٌٛا أٚ باػ٠ال            

4G عضؽ دب أٚ ِجغٚف            

G5  ًاٌفالف            

 الثيض ومشتقاته

H1 اٌب١ض            

 الحلية ومشتقاته

1I  د١ٍب            

2I ُد١ٍب ل١ًٍ اٌضؿ            

3I )ٌبٓ )ك١ّٕج            

4I ٌبٓ عاصٞ أٚ اٌٍبٕت            

5I جبٕت ب١ضاء بٍض٠ت            

6I األجباْ اٌوفغاء            

ال  الغذاء #

 أتناول 

مزج 

واحدج 

 تالعام

2-3 

مزاخ 

 تالعام

مزج 

واحدج 

 تالشهز

2-3 

مزاخ 

 تالشهز

مزج 

واحدج 

 تاألسثىع

مزج  2-3

 تاألسثىع

فأكثز  3

 تاألسثىع

1-2 

مزج 

 تاليىم

3 

فأكثز 

 تاليىم

 

 المكسزاخ

1J  ٚ اٌفـخك اٌذٍبٟ ٚاٌٍٛػ

 اٌىاجٛ ٚاٌبٕضق ٚغ١غ٘ا

           

 المشزوتاخ

1K ٞاٌلا            

2K اٌمٙٛة            

3K  ٚاٌمٙٛة باٌذ١ٍب أ

 اٌىغ٠ّا

           

4K اٌّلغٚباث اٌغاػ٠ت            

5K  اٌعوائغ اٌوٕاع١ت

 )إٌىٙاث اٌّشخٍفت(

           

 الىجثاخ الخفيفح )السناكس( والحلىياخ

1L  بضْٚ ٌذّٗ –اٌّعجٕاث            

2L اٌب١خؼا            

3L اٌب١خٟ فٛع            

L4 اٌىعه ٚاٌّعّٛي            

L5  ،اٌىٕافت، اٌبمالٚة

 إٌّٛعة، اٌٙغ٠ـت(

           

L6 اٌى١ه            

L7 ٗاٌل١ىٛالح            

 الشىرتاخ والصلصاخ

1M كٛعباث اٌشضاع            

2M كٛعباث اٌبم١ٌٛاث            

3M  اٌّا١ٔٛ٠ؼهٍوت            

4M ٓهٍوت باٌجب            

 السكاكز
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1N اٌـىغ            

2N  ًاٌعـ            

3N ٝاٌضبؾ، اٌّغب            

N4 ٍٟاٌج            
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Annex 5 

In the name of  Allah the Merciful 

( Consent Paper ) 

 

My name is Sujod Fayez Al Jazzar,  I am going to make a research study 

entitled Serum antioxidant (Vitamin E and Glutathione) among pre senile 

cataract patients in Eye Hospital in Gaza, a Case-Control Study.  

The research will be done in order to obtain a Master degree in Clinical 

Nutrition. This is a supervised program at Al Azhar University, in Gaza city. 

The study aims to reveal the relationship between serum antioxidant (vitamin E 

and glutathione)  deficiency and occurrence of  pre senile cataract in patients 

then reduce occurrence of the disease through  nutritional tips .  

You are not compelled to answer the questionnaire. Also, non-participating in 

this study will not affect the quality of care you might need.  

We value your participation and your answers will play an important  role in the 

study.  

I will ask you some questions about yourself, your health, your dietary habits 

and  about your life style. I will make some body measurements and will draw 

sample of blood for analysis .  

Any information you give us will be kept confidential.  

I hope that you answer in credibility and put   in the right answer.  
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( Questionnaire Form ) 

1.  Personal Data  

1. Your name:  ______________ 

2. Gender:    Female  ___    male  ___  

3. Age:  ____ 

4. Region:  North Gaza ___ Gaza ___  Middle area __ Khan Younis ___ Rafah 

___   

5.  High  ______   Weight  ______  

6.  In case of female participant, are you?   

 At menopause  __________  

 Menstruating  __________ 

7. Are you smoker?   Yes ___  past smoker  ___ passive smoker ____ No, 

never ___ 

8.  Marital status:  Married  ____ single  ____ divorced  ____ widow ___  

9.  Educational level: illiterate  _____ primary ____ secondary _____  

university or higher   ___  

10.  Patient occupation:   Worker ____ Not Working ____  

11.   Average family income/month:   

 Less than 1000 NIS  ___ 

 1001 – 1974 NIS    ____  

 1975 – 2470  NIS  ___ 

 More than 2470  NIS   ___  

12.   Number of family members:  _____  

13.  Nature of  housing:  Ownership _____  rent ____   

14.  Dose the monthly income cover the principle family needs?  Yes ____ No _ 

2. Health Status  

1. Are you suffer from pre senile cataract? 

Past patient  _____  yes, I'm patient _____ No ______ 
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2. Are you suffer from diabetes?  Yes ____ No ____   

3. Are you suffer from other disease such heart, lung, kidney, liver disease? 

 Yes, Explain _____________ 

 No __________  

4. Did  you take antioxidant supplements or vitamins like Vitamin E, C, A, D or 

carotene  in 6 month ago?  

Yes  ___       No  ___  

3. Physical activity  

Think about all the vigorous activities that you did in the last 7 days. 

Vigorous physical activities refer to activities that take hard physical effort 

and make you breathe much harder than normal. Think only about those 

physical activities that you did for at least 10 minutes at a time. 

1. During the last 7 days, on how many days did you do vigorous physical 

activities like heavy lifting, digging, aerobics, or fast bicycling? 

_____  days per week 

_____  No vigorous physical activities                           Skip to question 3 

2. How much time did you usually spend doing vigorous physical activities on 

one 

of those days? 

_____ hours per day 

_____ minutes per day 

_____ Don’t know/Not sure  

Think about all the moderate activities that you did in the last 7 days. 

Moderate activities refer to activities that take moderate physical effort and 

make you breathe somewhat harder than normal. Think only about those 

physical activities that you did for at least 10 minutes at a time. 

3. During the last 7 days, on how many days did you do moderate physical 

activities like carrying light loads, bicycling at a regular pace, or doubles tennis? 
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Do not include walking. 

_____  days per week 

_____ No moderate physical activities                      Skip to question 5  

4. How much time did you usually spend doing moderate physical activities on 

one of those days? 

_____ hours per day 

_____ minutes per day 

_____ Don’t know/Not sure 

Think about the time you spent walking in the last 7 days. This includes at 

work and at home, walking to travel from place to place, and any other 

walking that you have done solely for recreation, sport, exercise, or leisure. 

5. During the last 7 days, on how many days did you walk for at least 10 

minutes 

at a time? 

_____ days per week 

_____  No walking                                                    Skip to question 7 

6. How much time did you usually spend walking on one of those days? 

_____ hours per day 

_____ minutes per day 

_____ Don’t know/Not sure 

The last question is about the time you spent sitting on weekdays during the 

last 7 days. Include time spent at work, at home, while doing course work 

and during leisure time. This may include time spent sitting at a desk, 

visiting friends, reading, or sitting or lying down to watch television. 

7. During the last 7 days, how much time did you spend sitting on a week day? 

_____ hours per day 

_____ minutes per day 

_____ Don’t know/Not sure 
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Food Frequency Questionnaire in Year 

N

o. 

Items Neve

r 

1/yea

r 

1-

3/yea

r 

 

1/mo

nth 

2–

3/mont

h 

1/we

ek 

1-

2/wee

k 

≥3 

/week 

1-2 

/day 

≥3/day  

A. Fresh vegetables and salad  

A.

1 

Spinach, 

Molokhia 

etc. 

           

A.

2 

Fresh 

leafy 

vegetabl

es like 

Parsley, 

watercress 

etc. 

           

A.

3 

Coleslaw, 

cabbage 

           

A.

4 

Carrot 

(Fresh, 

Juice) 

           

A.

5 

Pumpkins            

A.

6 

Tomato 

(Fresh, 

Juice, 

Canned) 

           

A.

7 

Sweet potato            

A.

8 

Green bean            

A.

9 

Green pea            

A.

10 

Green kidney 

bean 

           

A.

11 

Okra            

A.

12 

Corn (fresh, 

canned, 

frozen) 

           

A.

13 

Cauliflower            

A.

14 

Potatoes            

A.

15 

Hot pepper            
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A.

16 

Cucumber            

A.

17 

Onion            

A.

18 

Mixed 

vegetables 

           

A.

19 

Sweet pepper 

(Paprika) 

           

A.

20 

Eggplant            

A.

21 

Squash            

A.

22 

Other 

vegetable, 

specify……

…. 

           

B.  Fruits (Fresh or Juices)  

N

o. 

Items Neve

r 

1 

/year 

2-

3/yea

r 

1/m

onth 

2–

3/mont

h 

1/we

ek 

1-

2/wee

k 

≥3 

/week 

1-2 

/day 

≥3/day  

B.

1 

Banana            

B.

2 

Apple            

B.

3 

Pear            

B.

4 

Cantaloupe            

B.

5 

Watermelon            

B.

6 

Orange            

B.

7 

Lemon            

B.

8 
Tang

erine

sCle

ment

ine 

           

B.

9 

Grapefruit            

B.

10 

Grape            

B.

11 

Peach.

 Prune

, Plum 
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B.

12 

Apricot            

B

13 

Figs            

B.

14 

Guava            

B.

15 

Mango            

B.

16 

Strawberries            

B.

17 
Fresh  Date 

or dried date 

           

B.

18 
Natural Fresh 

Fruit Juices 

           

B.

19 
Other fruit 

specify……
……. 

           

C Red Meat and Red Meat products 

 

 

N

o. 

Items Neve

r 

1 

/year 

2-

3/yea

r 

1/m

onth 

2–

3/mont

h 

1/we

ek 

1-

2/wee

k 

≥3 

/week 

1-2 

/day 

≥3/day  

C.1 Sausage , 

luncheon, 

corned beef 

           

C.2 Minced meat, 

Kebab 
           

C.3 Beef or lamb 

meat cocked 

with 

vegetables 

           

C.4 Roast veal, pot 

roast, fricassee 
           

C.5 
Organ Meat 

(heart, 

kidney, 

spleen) 

           

C.6 
Burger(chees

e 

burger) 

           

D 
Chicken or Turkey  

D.1 
Turkey or 

chicken 

Salami, 
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Pastrami 

D.2 
Roast or 

boiled 

chicken 

           

D.3 
Fried chicken 

           

E Fish and Its Products  

E.1 
Fried or 
Roast Fish 

           

E.2 
Canned Fish 

           

E.3 
Canned Tuna 

           

E.4 
Shrimp 

           

F Grains  

F.1 
Bread 

           

F.2 
Rice 

           

F.3 
Macaroni, Pasta, Spaghetti 

           

F.4 
Bulgur 

           

F.5 
Noodles 

           

F.6 
Thin noodles 

with sugar 

           

G Dried Legumes  

N

o. 
Items 

Neve

r 

1 

/year 

2-

3/yea

r 

1/m

onth 

2–

3/mont

h 

1/we

ek 

1-

2/wee

k 

≥3 

/week 

1-2 

/day 
≥3/day 

 

G.1 Dried Bean           
 

G.2 Hummus           
 

G.3 Dried peas           
 

G.4 Lentil           
 

G.5 Falafel           
 

H EGGS  

H.1 
Egg(boildor 

fried) 

          

 

I Milk and milk products  
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I.1 Whole Milk           
 

I.2 

Low Fat or 

Skimmed 

Milk 

          

 

I.3 

Yoghurt 

15% fat or 

more 

          

 

I.4 Yoghurt 3% 
fat 

          
 

I.5 

White 

cheese 

(cottage 

cheese) 

          

 

I.6 
Yellow  

Cocked 

Cheese 

       

    

J Crackers  

J.1 

Peanuts, 

Nuts, 

Cashew, 

Hazelnut 

etc. 

          

 

K Drinks 
 

K.1 Tea        
    

K.2 Coffee        
    

K.3 Nescafé        
    

K.4 Soft drink        
    

K.4 Artificial Juices with flavors        
    

L Snacks and Deserts  

L.1 Pastry        
    

L.2 Pizza        
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L.3 Betifore        
    

L.4 

Cake with 

Date (sweet 

muffins) 

       

    

L.5 

Eastern 

deserts 

(Kunafa 

etc.) 

       

    

L.6 

CreamyCak

e, 

Douphnut, 

Biscuits 

       

    

L.7 Chocolates        
    

M Soups and Sauce 
 

M.1 Vegetables 
soups 

       
    

M.2 Legumes 
soups 

       
    

M.3 Mayonnaise        
    

M.4 Cheese sauce        
    

N Sugary food 
 

N.1 White sugar        
    

N.2 Honey        
    

N.3 Jam        
    

N.4 Jelly        
    

 

 

 

 




