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This paper reviewed the salient factors militating against quality of 

academic performance of secondary school students; A case study of 

secondary school students in Ondo State, Nigeria. Sequel to the 

findings, the following conclusions were made; Adequate use of 

library, conducive school environment, motivation of teachers, parental 

factors, and effective use of equipped laboratory were the factors 

militating against quality of academic performance of secondary school 

students in Ondo State, Nigeria. Consequently, it was recommended 

among others that; educational budgetary allocation should be 

increased both at federal, state and local government levels to finance 

both the federal and the state public secondary schools, regular 

payment of teachers salary, promotion of teachers and other 

emoluments should be made available and the salary scale of teachers 

should be equal to their counterparts in other fields like medicine. In 

addition, more infrastructural facilities should be provided by the 

government and nongovernmental organization to all secondary schools 

and books in the library should be up-to-date.  
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Introduction:- 
In Nigeria public discussions frequently focus on educational standards. The public's unhappiness becomes more 

prominent following the annual release of the West African Senior School Certificate Examination results. Student 

outcomes do not match the government and parental investment. All stakeholders are concerned about why the 

system is turning out graduates with poor results. The most important factor in the effectiveness of schools and in 

the quality of a child’s education are the competent teacher to teach effectively. The National Policy of Education 

states, “No Education system can rise above the quality of teachers in the system” (FGN, 2006). Ogunsaju (2004) 

states that the academic standard in all Nigerian educational institutions has fallen considerably below societal 

expectations. Blumende (2001) corroborated this view when he reported that the decline in the quality of education 

cannot be ignored by anyone who is aware of the significant role of education as an instrument of societal 

transformation and development. There is a need to focus on teachers’ adequacy and competency in respect to their 

pedagogical practices and strategies and mastery of the curriculum and subject content (Chall & Popp, 1990; Stuart, 

2004; Rodgers, 2001). 

In Ondo state, education remains the largest industry and government contributes to ensures that funds, instructional  
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materials, seminar and teaching personnel are made available for the sectors. Government has also continuously 

encouraged secondary education by adopting the social and demand approach towards planning the sector and by 

subsidizing the senior School certificate examination (SSCE) fee in the state over a long period of time. An 

indication of government interest in the general education in the state reflected in the 1999 budgetary estimates of 

the state till date. 

 

Of course, despite the efforts being made towards ensuring that citizens have equal educational opportunities, 

training opportunities as well as  making other training facilities readily accessible to the users so as to improve 

students’ academic performance in both internal and external examination, it has been observed by (Ajayi, 1998; 

Adepoju, 2002; Owoeye, 2000), that all is not well with the system as a result of the poor performance of students 

recorded in public examinations in the recent years. The persistent poor performance of secondary school students in 

public examinations such as the senior school certificate examinations (SSCE), national examination council 

(NECO) in Ondo State, Nigeria in recent times has made the developments of secondary education in the state a 

difficult task. Parents, guardians and other stakeholders in education industry have variously commented on the 

performances of secondary school students particularly in English language and mathematics (Adepoju, 2002). 

Researchers and stakeholders in education industry have in the recent past identified several factors as the causes of 

poor performance of students in public examinations. Among such factors identified are poor location of the school, 

incessant changes in government policies, closure of schools, which is contingent upon teachers’ strike action, 

home-school distance, high student teacher ratio, inadequate supervision, monitoring and evaluation machinery, 

poor and non-conducive environment among others (Adepoju, 1995; 1998; 2002; 2003; Adeboyeje, Olaniyi 

Adepoju 2003). 

 

Militating factors:- 
The following factors contribute positively to students’ academic performance: adequate use of library, school 

environment, motivation of teachers, parental factors and effective use of equipped laboratory among others. 

 

a. Parental factors: Parental factor is one of the most important factor contributing to the academic performance 

of students. This factor is so important because students spent most of their life with their parents, Fan (2001) 

demonstrated that parents' educational aspiration for their children proved to be strongly related to students' 

academic growth. Research studies have found that parental educational level has a significant impact on child’s 

learning, (Khan & Malik, 1999). Similarly, Schneider and Lee (1990) linked the academic success of the East 

Asian students to the values and aspirations they share with their parents, and also to the home learning 

activities in which their parents involve with them. In fact, all parents have desired to do something better for 

their children according to their available resources. But the extent and effectiveness of parental support 

depends on a variety of reasons, such as, ethnicity, family income, and home environment and their awareness 

about the importance of education. 

 

Research studies indicated that socio economic status is correlated strongly with parents' educational ambition for 

their children. Khan, Khan and Zubairi (1999) stated that “interacting with and sharing the child’s activities is 

affected by level of parents’ education and income. In the families with low socioeconomic status, majority of the 

illiterate parents do not have understanding of the requirements of their children’s education. Some poor parents 

make some arrangements for helping their children in studies and to do their home assignments, while others rely on 

school for the education of their children, as they do not have enough resources to spend extra money on home 

tuitions etc. This results into poor performance and academic achievement of their children. The findings of the 

study conducted by Okpala, and Smith (2001) also supports the view that economic circumstances are significantly 

correlated with academic achievement.  Research studies indicated that the nature of the parental support change at 

different age levels of children. Gonzalez-Pienda et al. (2002)  have found that parental support is likely to decrease 

as children move from primary to middle and then to high school grades.  Similarly, a research study by Fan, (2001) 

showed that children also develop sense of responsibility and perform better as they grow older.  The study indicated 

that those students whose parents had higher expectations for their children's academic  achievement performed 

better from the beginning of their academic career and accelerated faster in their academic progress during the 

transition period of middle to high grades. 

 

The children also seek emotional support from parents when they face some academic problems at school. Educated 

and sensible parents always encourage their children and give proper guidance in school related matters, but 

illiterate and economically deprived parents may act violently and thus upset their children more. Some parents also 
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helps their children to do assignment and give them less work to do at home, this gives the students the opportunity 

to spent more  hours reading their books and conduct more research outside of what they were thought in the 

classroom. Research studies indicated that parental support in doing home tasks has significant effects in students’ 

achievement, (Singh, Granville, Sandra, & Dika, 2002; Eilam, 2001). If parents are educated, and have better 

understanding of how to break a problem into parts, or know more effective motivational techniques, then they can 

help their children more effectively. A study conducted by Voorhis (2003) demonstrated that those students who 

reported more parental involvement in connection with daily homework, doing their homework assignments more 

regularly.  

 

b. Social environmental factors: School facilities have been observed as a potent factor to quantitative education. 

The importance to teaching and learning with the provision of adequate instructional facilities for education 

cannot be over-emphasized. According to Akande (1985), learning can occur through one’s interaction with 

one’s environment. Environment here refers to facilities that are available to facilitate students learning 

outcome. It includes books, audio-visual, software and hardware of educational technology; so also, size of 

classroom, sitting position and arrangement, availability of tables, chairs, chalkboards, shelves on which 

instruments for practical are arranged (Farrant, 1991 and Farombi, 1998). According to Oni (1992), facilities 

constitute a strategic factor in organizational functioning. This is so because they determine to a very large 

extent the smooth functioning of any social organization or system including education. He further stated that 

their availability, adequacy and relevance influence efficiency and high productivity. In his words, Farombi 

(1998) opined that the wealth of a nation or society could determine the quality of education in that land; 

emphasizing that a society that is wealthy will establish good schools with quality teachers, learning 

infrastructures, such students may learn with ease thus bringing about good academic achievement. In their 

contribution, Ajayi and Ogunyemi (1990) reiterated that when facilities are provided to meet relative needs of a 

school system, students will not only have access to the reference materials mentioned by the teacher, but 

individual students will also learn at their own paces. The net effect of this will increase overall academic 

performance of the entire students. 

 

According to Hallak (1990), facilities form one of the potent factors that contribute to academic achievement in the 

school system. They include the school buildings, classroom, accommodation, libraries, laboratories, furniture, 

recreational equipment, apparatus and other instructional materials. He went further to say that their availability, 

relevance and adequacy contribute to academic achievement. He however, quickly added that unattractive school 

buildings and overcrowded classrooms among others contribute to poor academic attainment. In another 

development, Aliyu (1993) as cited by Johnson (1998) found that there was no significant difference between 

students in secondary schools with and without adequate instructional facilities. However, he submitted that 

instructional facilities were indispensible to academic achievement of students in English Language, Mathematics, 

Biology and Geography while students could perform well in other subjects without adequacy of sophisticated 

instructional materials. He concluded that the effect of instructional facilities on students’ academic achievement is 

more felt in pure and social sciences. 

 

c. Effect of libraries: Library is an essential factor in teaching-learning process. It forms one of the most 

important and essential educational services needed for the success of the students. The main purpose of school 

library is to make books available to the pupils/students, at his easy convenience, all books, periodicals and 

other reproduced materials which are of interest and value to him but which are not provided or assigned to him 

as basic or supplementary textbooks. The importance of library has been demonstrated by the government when 

she expressed in the National Policy on Education (NPE) that every state Ministry needs to provide funds for 

the establishment of libraries in all her educational institutions and to train librarians and library assistants. As a 

resource, it occupies a central and primary place in any school system. It supports all functions of school-

teaching and provides service and guidance to its readers. Fowowe (1988) stated that a library must be up-to-

date and at the same time allow access to older materials. It must be properly supported financially to fund 

materials and services among others. While itemizing the types of libraries, Ola (1990) thought that secondary 

school library in whatever form, has replaced the traditional method of ‘chalk and talk’ in imparting knowledge 

to students and that its effect on academic performance need not to be over-emphasized. He therefore, 

concluded that a well equipped library is a major facility which enhances good learning and achievement of 

high educational standard. In his words, Farombi (1998) reiterated that school libraries may not be effective if 

the books therein are not adequate and up-to-date as its impact may only be meaningful if the library could be 

opened to the students always for a considerable length of time in a school day. With all the above mentioned 
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facts, it is sad to know that many schools operate without libraries (Shodimu, 1998) whereas Ogunseye (1986) 

had earlier noted that total absence of an organized school library would continue to spell dooms for thousands 

of secondary school students. This statement clearly implied that many schools operate without libraries and 

this situation had affected the academic performance of their students. Reporting the state of library in Lagos 

Secondary Schools, Shodimu (1998) submitted that the guidelines that each school should be provided with a 

library with 100 students seating capacity was not followed as most of the schools he sampled had seating 

capacity of less than 100 students.  

 

d. Effect of motivation: Business Dictionary.com define motivation as activation of a contractor’s physical and 

manpower resources for transfer to a construction site until the completion of the contract. It is generally 

assumed that motivation influences people's attitude and performance at work. Taylor and Vest (2002) asserts 

that pay is an important reward used in motivating the behaviour of employees. Teacher motivation is directly 

linked to the instructors' desire to take part in the pedagogical process and interest in sharing their knowledge 

with the students. It determines their involvement or non-involvement in the teaching activities. Teachers put 

educational philosophy and objective into the knowledge they transfer to their students. Meanwhile, they are the 

most important factor in a generation's education process, so it is important that they perform to the best of their 

abilities in the educational activity. Each country's authorities must pay attention to the factors that affect 

teachers' performance which has a direct effect on students' performance. 

 

Teachers' motivation is influenced by a myriad of factors, including compensation, success in the classroom, their 

dedication to the profession, the training they receive, the prospect of promotion and career advancement. 

Compensation influences teacher education, but in many cases it is not the most or the only important factor. 

Teachers may be compensated through salaries, bonuses, training programs or special assistance such as shelter and 

transport support. If teachers are not paid, or if they are not paid on a regular basis, their motivation will be affected 

and they might start teaching irregularly or leave their jobs. Teachers' motivation is influenced by their working 

conditions too. An appropriate environment in which the teacher feels safe and healthy and has access to supportive 

resources and facilities will help teachers participate more in the process of teaching, management and 

administration. Moreover, teacher motivation is influenced by the number of hours the instructor has to work every 

week, the number of students in the classroom and at the same time by parents' involvement and support. Individuals 

are motivated by money, power or praise. As teachers can't motivate students by offering money or power, they 

should focus on praise. Some students are self-motivated and their actions are a result of their desire to face 

challenges. Teachers can praise, promote and encourage this personal trait by showing students their efforts are 

worthwhile and that they will benefit from them. 

 

e. Factor of laboratory: Laboratory has been conceptualized as a room or a building specially built for teaching 

by demonstration of theoretical phenomenon into practical terms. Olaniyonu (1997) maintains that in secondary 

schools, the modern teaching of sciences will necessitate laboratories. In the words of Ogunleye (1997), one of 

the recurrent problems of teaching of science is that of large classes. He remarks that one of the objectives of 

teaching science in schools is to communicate the knowledge of science in schools and to ensure that students 

acquire the process skills of science. This cannot be effectively achieved unless students are exposed 

sufficiently to practical work and laboratory experimentation. Unfortunately, Ogunleye continued, that many 

secondary schools established over the years still remain without science laboratories while others have 

laboratories that are not sufficiently equipped. Similarly, Farombi (1998) argued the saying that ‘’seeing is 

believing’’ as the effect of using laboratories in teaching and learning of science and other science related 

disciplines as students tend to understand and recall what they see than what they hear or were told, similarly 

Ogunniyi (1983) said that there is a general consensus among science educators that the laboratory occupies a 

central position in science instruction. 

 

According to Ango (1986) laboratory work:- 

 Stimulate learners’ interest as they are made to personally engage in useful scientific activities and 

experimentation; 

 Promotes that science is not only product or process; 

 Affords the learners the basic skills and scientific method of problem solving; 

 Knowledge obtained through laboratory work promotes long term memory, on similar objectives. 
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Soyibo (1990) said laboratory helps to provide a forum wherein the learner is given the exercise to subjects, his 

beliefs, ideas, statements, and theoretical propositions etc to some forms of experimental test. 

 

Soyibo and Nyong (1994) has shown that school with well-equipped laboratories have better results in the school 

certificate science examinations than those that are ill-equipped. Corroborating this, Gana (1997) reiterated that 

students instructed entirely by the laboratory methods had higher attitudes scores but lower achievement scores than 

students instructed entirely by the traditional lecture or textbook mode. On the same topic, Yadar (2001) opined that 

no course in science and mathematics can be considered as complete without including some practical work. Thus 

practical work forms an important feature in any science and mathematics course (UNESCO, 2008), and lastly, 

Olainiyonu (1997) maintains that in secondary schools, the modern teaching of science will necessitate laboratories. 

 

Conclusion and recommendations:- 
After a careful review of available literature, this paper concludes that library, school environment, motivation of 

teachers, parental factors, and lack of equipped laboratory were the major factors militating against quality of 

academic performance of secondary school students in Ondo State.  

To this end, the paper recommends, among others, that: 

1) The parents should take proper care of their children and bearing child without taking care off should be 

counted as punishable offence by government. 

2) More infrastructural facilities should be provided by both the government and non-governmental organizations 

to fast-track the growth of educational system in the state. 

3) Constructions of libraries in the schools and communities with E-learning facilities with current books should 

be embarked upon. 

4) Regular payment of teachers salaries, promotions and other incentives should be embarked upon. 

5) Standard laboratories with reagents and latest equipments should be build by both the Government and NGO 

across the secondary schools in the state. 

6) More qualified teachers should be employed to solve the problem of shortage of teachers in various schools in 

the state and equipped with latest teaching techniques through in-service training. 
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Background: Polycystic ovarian syndrome is a common female 

endocrine disorder and affecting up to one in five women of 

reproductive age between 15-49 years. The etiology of polycystic 

ovarian syndrome is uncertain, but a number of risk factors are 

associated with polycystic ovarian syndrome is subfertility, obesity, 

insulin resistance, cardiovascular disease and hormonal disturbance. 

Hormonal imbalance, behavioral and cognitive health is related to 

abnormal eating habit like binge eating. Binge eating disorder is 

characterized by eating large amount of food in a discrete time period 

and feeling out of control. About one third women of polycystic 

ovarian syndrome reported binge eating disorder. 

Objective: To determine the association of binge eating disorder with 

polycystic ovarian syndrome in Civil Hospital of Karachi To determine 

the risk factors associated with polycystic ovarian syndrome in Civil 

Hospital of Karachi 

Methodology: This case control study was conducted in civil Hospital 

Karachi. Data was collected by using a structured questionnaire with a 

sample size of 280 (140 cases and 140 controls). Data entry was done 

in EpiData software and was analyzed by using SPSS Version 21. 

Descriptive analysis was performed for socio demographic variables. 

Univariate analysis was done to determine crude association between 

independent and dependent variables by calculating odds ratio and 95% 

confidence interval. Multivariable analysis was performed to eliminate 

the confounder 

Results: About 280 women (140 cases and 140 controls) were enrolled 

into the study. The  Univariate analysis showed that polycystic ovarian 

syndrome among overweight women (BMI 25-29.9) was   2 times  

more (OR=2.0, 95 % CI=1.41-3.56, pvalue= 0.01) and among obese 

women (BMI ≥30) was 12 times more (OR=12.1, 95 % CI=5.03-29.24, 

pvalue=<0.001)  as compared to control (normal BMI18.5-24.9)  

women kilogram per meter square , polycystic ovarian syndrome 

among binge eating  disorder score (≥17) was found 4 times more 

(OR=4.3, 95 % CI=2.42-7.88, pvalue=<0.001) as compared to control 

non binge eating score (<17) women . Multivariate analysis showed 

polycystic ovarian syndrome among obese (BMI ≥30) was found ten 

times more (AOR=10.4, 95 % CI=4.11-26.4, pvalue=<0.001) as  
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compared to control (normal BMI18.5-24.9) women and polycystic 

ovarian syndrome among women with binge eating disorder score 

(≥17) was found seventeen times more(AOR=17.8, 95 % CI=1.29-

24.63, pvalue=0.03) as compared to non-binge eating score. 

Conclusion: Our study concluded that binge eating disorder is 

significantly associated with polycystic ovarian syndrome. Results will 

help health care provider making good health choices for preventing 

and managing not only binge eating disorder but also women having 

polycystic ovarian syndrome with binge eating disorder. 
 

                  Copy Right, IJAR, 2017,. All rights reserved. 

…………………………………………………………………………………………………….... 

Introduction:- 
Polycystic ovarian syndrome is a common female endocrine disorder, affecting up to one in five women of 

reproductive age between 15-49 years 
1, 2

. The global prevalence of polycystic ovarian syndrome is 3-7% 
3
, in the 

developed countries prevalence is 4-12% 
1
, and in Pakistan its prevalence is 52 % 

4
. The clinical features are 

menstrual disorder with an ovulation, clinical and/or biochemical features of hyperandrogenism and the presence of 

polycystic ovaries in ultrasounography
5
.  The etiology of polycystic ovarian syndrome is uncertain, but a number of 

risk factors were associated with polycystic ovarian syndrome are subfertility, obesity, insulin resistance, 

cardiovascular disease and hormonal disturbance
6
. Hormonal disturbance lead to behavioral and emotional health 

condition is related with abnormal eating behavior like binge eating
 7, 8

.  

 

Binge eating disorder is characterized by eating large amount of food in a discrete time period and out of control 
9
. 

The remission of binge eating in diagnosed binge eating disorder is reported as 67% in a 12 year follow-up 

study
10

.Binge eating can lead to other serious physical health problems and death
7
.There is an important role of 

polycystic ovarian syndrome in the pathogenesis of binge eating disorder 
11

. Polycystic ovarian syndrome patients 

have reduced the secretion of cholecystokinin and changes in insulin sensitivity and androgen levels which lead to 

abnormal appetite regulation and tendency to binge eating
12

.About one third women of polycystic ovarian syndrome 

reported binge eating disorder.
13

 Therefore polycystic ovarian syndrome symptoms become worse when polycystic 

ovarian syndrome diagnosed with binge eating
13

. 

 

Binge eating disorder is also associated with Obesity 
14

.The risk of obesity is also higher in women with polycystic 

ovarian syndrome as compared to healthy controls 
15

. The healthy controls and polycystic ovarian syndrome women 

had found a linear correlation with body mass index 
16

.Body mass index of polycystic ovarian syndrome women 

were strongly correlated with type 2 diabetes mellitus 
17, 18

. Risk of developing type 2 diabetes mellitus is increased 

in polycystic ovarian syndrome women as compared to non-polycystic ovarian syndrome (control) women 
19, 20

. 

About fifty to seventy five percent of women with polycystic ovarian syndrome occurred type 2 diabetes mellitus 
21

.Family history of type 2 diabetes mellitus particularly with obesity both increase risk of type 2 diabetes mellitus in 

polycystic ovarian syndrome women
22

. 

 

Women with polycystic ovarian syndrome are increased risk of anovulation infertility. Infertility was important 

characteristic of polycystic ovarian syndrome defined by Stein and Leventhal
1
and is one of the common presenting 

complaints 
23

. The infertility burden is increasing among the women with polycystic ovarian syndrome
24

.Infertility 

due to an ovulation affected 75% of women with polycystic ovarian syndrome
25

.Women with polycystic ovarian 

syndrome were reported 50% primary infertility and 25% reported secondary infertility 
26

. In Pakistan, this type of 

research study had not been conducted that’s why this study was undertaken to explore the relationship between 

polycystic ovarian syndrome and binge eating disorder. The data from this study can be helpful for future research 

studies. 

 

Objectives:- 

To determine the association of binge eating disorder with polycystic ovarian syndrome in Civil Hospital of Karachi 

To determine the risk factors associated with polycystic ovarian syndrome in Civil Hospital of Karachi 
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Rationale Of The Study:- 

In Pakistan, this research study had  not been conducted that’s why this study was undertaken  to explore the 

relationship between  polycystic ovarian  syndrome and binge eating disorder while a same pilot study was done at 

Stavanger university hospital with a small sample size and this study was used appropriate sample size  . Data of this 

study provide information of binge eating disorder developing the risk of polycystic ovarian syndrome. Early 

evaluation of individual with binge eating disorder will improve eating pattern and will reduce binge eating.  This 

study explored association should help to decrease serious health outcomes related to it and lower spending on its 

medical treatment 

 

Methods And Materials:- 
Sample Description:- 

The sample size was calculated by using openEpi version 3. The sample size of the study was calculated on the basis 

of references (Proportion of binge eating among polycystic ovarian syndrome group = 20% and Proportion of binge 

eating among control group = 8.3%) taken from study conducted at University of Oslo 
27

 Sample size was calculated 

280 (140 of case and 140 of control) 

 

Criteria For Sample Selection:- 

Sample selection was made through following selection criteria: 

 

Inclusion Criteria:- 
The study included, cases those who fulfilled the Rotterdam diagnostic criteria for polycystic ovarian syndrome 

mentioned in operational definition, non-pregnant and non-lactating, married or single of reproductive age 15-49 

years of age and willing to participate in the study 

 

Exclusion Criteria:- 

The study excluded, operated cases of polycystic ovarian syndrome, women with any psychiatric problem or using 

psychiatric medications, women with sign and symptoms of hypothyroidism (my edema), women with sign and 

symptoms of Cushing syndrome, women with another gynaecological problem and women who refuse to participate 

 

Research Design:- A Case control study 

 

Methods:-  

Sample Technique:- 

Non Probability Consecutive sampling technique was used. Consecutively all the participant (case and control) was 

included while duration of study and fulfilling inclusion criteria 

 

Duration Of Study:- 

This study was completed in 7 month after approval of BASR. 

 

Source Of Data:- 

Polycystic ovarian syndrome case and control group women were selected from gynae. OPD in civil hospital 

Karachi 

 

Tool For Data Collection:- 

The data was collected by administering questionnaire for assessment of eating behavior among the women with 

polycystic ovarian syndrome and women in control group by used binge eating scale (BES) was used.
35

 

 

Instrument:- 
Binge Eating Scale (Bes)

 9, 28, 29
 

The binge eating scale (Gormally, Black, Daston and Rardin, 1982) 
9, 28

 is gold standard for binge eating disorder 

and internal Consistency is 0.89, sensitivity 84.6%, specificity 94.9 % 
29

. The questionnaire is based on behavioral 

characteristic (e.g. large amount of food consume) and feelings or cognitive and (e.g. guilt or shame). It consists of 

16 items, eight items describe the behavior characteristic and eight describe cognitive or feeling characteristics. Each 

item contains three to four response options that statement reflects a range of each characteristic measure. The total 

score range from 0-46. A cut off value point 17 was used. The individuals were characterized in two groups. These 
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groups were described as; no binge eating (score < 17) and binge eating (score ≥17). Analysis of each item (0-3), 0 

indicates no binge eating problem, 1-3 indicate binge eating problems. 

 

Human Subjects:- 

CASE:- 

Participants who was diagnosed for polycystic ovarian syndrome condition according to the selection criteria was 

selected from gynaecological outpatient department of civil hospital  

 

Control:- 

The participant who was normal on ultrasound investigation and free from polycystic ovarian syndrome symptoms 

 

Data Collection:- 

Study Setting:- 

The study was conducted in the gynaecological outpatient department (OPD) of Civil  Hospital Karachi 

 

Study Population:- 

Women attended the gynae. OPD of civil hospital Karachi 

 

Ethical Consideration:- 

The study was approved by Institutional Review Board (IRB) of Dow University of Health Science. Informed 

consent was obtained from those who were willing to participate in the study after explaining the study purpose. 

 

Procedure Of  Data Collection:- 

Data was collected after obtaining the permission from concerned hospital authorities. The structured interview was 

conducted by using binge eating scale in polycystic ovarian syndrome women (cases) and normal women (control). 

Prior to the study the participant was seated in comfortable area and informed consent was obtained from both the 

cases and controls. The data was collected by the investigator herself both from the cases and control groups from 

gynae OPD of civil hospital Karachi. Cases were collected from gynae. Opd of civil hospital whose fulfill 

Rotterdam criteria (above mention in operational definition) and control was also selected in same setting 

population. The questionnaire was translated into Urdu and if other language participant participated so interpreter 

was helped with (i.e. her relative or any other same language person available at that time) who was translated in her 

language and got appropriate answers of question.  

 

Statistical Analysis:- 

Data entry was done on EpiData software. Data was double entered for removing the missing value or check error 

rate which should be <0.001. Cleaning and coding of the data was done prior to analysis Using Statistical package 

for social science (SPSS) version 21. Descriptive Analysis was carried out for socio demographic variables. Mean 

and Standard Deviation for age, height and weight was calculated. Frequency and percentage was calculated for age, 

BMI, age at marriage and household income marital status, education, addiction, ethnic group, family history of 

PCOS, menstrual irregularity, subfertility, obesity, history of diabetes, family history of diabetes and binge eating 

disorder. 

 

For Inferential statistics the sample was divided into two groups: those having PCOS and those did not have PCOS. 

These two groups were compared according to socio-demographic variables and variables related to binge eating 

disorder by means of odds ratio and 95% confidence interval , p-value ≤0.05 was taken as significant. Univariate 

analysis was run to determine crude association by odds ratio between independent and dependent variable. 

Association between risk factors and the outcome was determined by logistic regression analysis. Adjusted odds 

ratio and then 95% confidence interval was calculated to eliminate the confounders. 

 

Results:- 
Sociodemographic Characteristics:- 

The socio demographic characteristics of study participants are presented in Table 1 (a), (b). 

 

 

 

 

http://www.niehs.nih.gov/about/boards/irb/index.cfm
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Table 1 a:- Socio demographic characteristic of study participants (n=280). 

S. No. Characteristics Mean  Standard Deviation 

(SD) 

1 Weight (Kg) 64.76 ±9.56 

2 Height (meter) 1.567 ±0.076 

      Frequency 

(n) 

Percentage 

(%) 

3 Age (years)     

  Mean(SD)27(±4.34)     

   15-30   233 83.2 

   31-45  47 16.8 

4 Body Mass Indexª (BMI)      

  Normal   84 30 

  Underweight 9 3.2 

  Overweight 133 47.5 

  Obese   54 19.3 

5 Marital status     

  Unmarried 144 52.5 

  Married͌   136 47.5 

6 Age at marriage(n=136)     

  ≤25   86 64.7 

  >25   50 35.3 

7 Education     

  Illiterate*   90 32.1 

  1 to 10 years of schooling 155 55.4 

  Greater than 10 years of schooling 35 12.5 

8 No. of  Children(n=136)     

  ≤2   46 34.3 

  >2   88 65.7 

9 Monthly household income(PKR)**     

  ≤10000   128 47.5 

  >10000   152 54.3 

* cannot read and write, **Pakistani Rupees, ͌married (married, divorce, separated), 

ª BMI classification according to the recommended of the WHO (normal18.5-24.9, underweight<18.5, 

overweight25-29.9,obese≥30 

 

Table 1 b:- Socio demographic characteristic of study participants (n=280). 

S. No. Characteristics Frequency 

(n) 

Percentages 

(%) 

10 Family History of PCOSᶺ     

  Yes   64 22.9 

  No   216 77.1 

11 Addiction of any substance     

  Yes   109 38.9 

  No   171 61.1 

12 Type of Addiction     

  Smokeless Addictionᵇ 88 80.7 

  Smoke Addiction 21 19.3 

13 Obesity       

  Yes   54 19.3 

  No   226 80.7 

14 Type of Obesityͨ     

  Class I(High)   48 88.9 

  Class II (Very High) 5 9.3 
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  Class III (Extremely High) 1 1.9 

15 History of Diabetes     

  Yes   0 0 

  No   280 100 

16 Family History of Diabetes     

  Yes   64 22.9 

  No   216 77.1 

17 Exercise       

  Yes   15 5.4 

  No   265 94.6 

18 Binge eating disorder     

  Binge Eating (≥17) 76 27.1 

  Non Binge Eating(<17) 204 72.9 

ᶺpolycystic ovarian syndrome ,ᵇniswar, pan, others 

 ͨ Obesity classification according to the recommended of the WHO (class I(high)30-34.9,class II (very high)35-39.9,class 

III(extremely high)>40) 

 

The mean height of study participants was 1.56±0.07. The mean weight of study participants was 64.7±9.56. The 

study participants mean age was 27±4.34 and 83.2% were range of 15-30 years of age. The body mass index showed 

30% normal (18.5-24.9), 3.2 % underweight (<18.5), 47.5% overweight (25-29.9) and 19.3% obese (≥30) kilogram 

per meter square. Just half 52.5% unmarried and 47.5% were married. The age at marriage of study participants 

(n=136) less than equal to 25 years was 64.7% and greater than 25 years of age was 35.3%. Regarding no of 

children 34.3% had equal and less than 2 children and 65.7% were greater than 2 children. The 32.1% were illiterate 

and majority of study participants had education 1 to10 years of schooling was 55.4%. Those having monthly house 

hold income less than equal to 10,000 Pakistani rupees were 45.7% where as those having greater than 10,000 were 

54.3%. About 38.9% of study participants were used addiction and among these 80.7% used smokeless addiction 

(niswar, pan, gutka, others).The study participants having family history of polycystic ovarian syndrome were 

22.9%. The study participants with family history of diabetes were 22.9% while the study participants 100% were 

non-diabetic. Only 5.4% study participants were exercise daily. The study participants having binge eating (≥17) 

were 27.1% while 72.9% were non-binge eating (<17) 

 

Scoring:- 

The score of binge eating among polycystic ovarian syndrome and non-polycystic ovarian syndrome is summarized 

in Table 2. 

Table 2:- Binge Eating Scores , Frequency(n) and percentages(%) in PCOS(n=140) and Non-PCOS(n=140). 

"Non-polycystic ovarian syndrome. 

 

In patients with polycystic ovarian syndrome 40.7% had score ≥17 and in non-polycystic ovarian syndrome women 

only 13.6% has score ≥17 according to binge eating scale. In polycystic ovarian syndrome 59.3% had score <17 and 

in non-polycystic ovarian syndrome 86.4% has score <17 according to binge eating scale 

 

Unadjusted Odd Ratio:- 

Table 3 (a), (b) shows, 

 

 

 

 

 

                                PCOSº(Cases)         NON-PCOS"(Controls) 

S.No. Characteristics Total 

scoring 

Frequency 

(n) 

Percentage 

 (%) 

Frequency 

(n) 

Percentage  

(%) 

1 Binge Eating * ≥17 57 40.7 19 13.6 

2 Non Binge Eating ** <17 83 59.3 121 86.4 

º Polycystic ovarian syndrome, *binge eating scale scores (≥17), **non-binge eating scale scores 

(<17) , 
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Table 3 a:- Association of polycystic ovarian syndrome with socio demographic characteristics of study participant 

(n=280) (Unadjusted). 

S. No. Characteristics PCOSᶺ NON-

PCOS" 

Unadjusted p-value 

      (cases) (controls) OR ͌(95%CIº)   

1 Age (years)       

  15-30   111  122 0.56(0.29-1.07) 0.08 

  31-45  29  18 1   

2 Body Mass Indexª (BMI)          

  Underweight 2 7  0.60(0.11-3.10) 0.5 

  Overweight 65  68 2.0(1.41-3.56) 0.01 

  Obese  46  8 12.1(5.03-29.24) <0.001 

  Normal   27 57  1   

3 Marital status        

  Married͋   74  60 1.53(0.96-2.46) 0.07 

  Unmarried   66  80 1   

4 Age at marriage         

  ≤25   38  29 0.40(0.2-0.83) 0.01 

  >25   36  31 1   

5 Education         

  Illiterate*   46  44 2.26(1.05-4.87) 0.03 

  1 to 10 years of schooling  71  31  1.23(0.73-2.08) 0.4 

  Greater than 10 year of schooling  23  29  1   

6 No. of  Children         

  ≤2   44  39 0.72(0.35-1.48) 0.3 

  >2   28  21 1   

7 Monthly household 

income(PKR)** 

        

  ≤10000   74 86  1.78(1.11-2.87) 0.01 

  >10000   66 54 1   

͌odd ratio, °confidence interval , ͋married (married, divorce, separated),* cannot read and write, **Pakistani Rupees, 

ᶺpolycystic ovarian syndrome, "non-polycystic ovarian syndrome 

 ª BMI classification according to the recommended of the WHO (normal18.5-24.9, underweight<18.5, 

overweight25-29.9,obese≥30) 

 

Table 3 b:- Association of polycystic ovarian syndrome with socio demographic characteristics of study participant 

(n=280) (Unadjusted) 

S. No. Characteristics PCOSᶺ NON-

PCOS" 

Unadjusted p-value 

      (cases) (controls) OR ͌(95%CIº)   

8 Family History of PCOSᶺ         

  Yes  41 25  1.76(1.006-3.13) 0.04 

  No   99  115 1   

9 Addiction of any substance         

  Yes   68  41 2.28(1.39-3.73) 0.001 

  No   72  99 1   

10 Type of Addiction         

  Smokeless Addictionᵇ 62  15 5.9(3.64-17.89) <0.001 

  Smoke Addiction 6  26 1   

11 Obesity           

  Yes    15 132  8.0(3.64-17.89) <0.001 

  No    26  8 1   

12 Family History of Diabetes         

  Yes   41  23 2.1(1.18-3.75) 0.01 
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  No   99  117 1   

13 Exercise           

  Yes   9  5 2.0(0.69-6.24) 0.1 

  No   131  134 1   

14 Binge eating disorder         

  Binge Eating* (≥17) 57 19 4.37(2.42-7.88) <0.001 

  Non Binge Eating**(<17) 83  121 1   

͋ odd ratio, ° confidence interval, ᶺ polycystic ovarian syndrome ,ᵇsmokeless addiction(niswar, pan ,huqa, others) 

*binge eating scale scores (≥17), **non-binge eating scale scores (<17),"non-polycystic 

ovarian syndrome 

 

 

The odds of having polycystic ovarian syndrome among overweight women (BMI 25-29.9) was found 2 times more 

(OR=2.0, 95 % CI=1.41-3.56, pvalue= 0.01) and among obese women (BMI ≥30) was 12 times more (OR=12.1, 95 

% CI=5.03-29.24, pvalue=<0.001) more as compared control (normalBMI18.5-24.9) women kilogram per meter 

square. The odds of having polycystic ovarian syndrome among illiterate women were found 2 times more 

(OR=2.26, 95 % CI=1.05-4.87, pvalue=0.03) as compared tocontrol women greater than ten years of schooling. The 

odds of having polycystic ovarian syndrome among monthly household income less than ten thousand was reported  

2 times more (OR=2, 95 % CI=1.11-2.87,pvalue=0.01) as compared to control women who had monthly income 

more than ten thousand Pakistani rupees. The odds of having polycystic ovarian syndrome among addictive who 

reported 2 times more (OR=2.28, 95 % CI=1.39-373, pvalue=0.001) as compared to control(non-addictive) women. 

The odds of having polycystic ovarian syndrome among smokeless addictive (niswar, pan, gutka, others) was 

reported 6 times more (OR=5.9, 95 % CI=2.08-17.06, pvalue=0.001) as compared to control (smoke addiction) 

women. The odds of having polycystic ovarian syndrome among those who had family history of polycystic ovarian 

syndrome were 2 times more (OR=1.76, 95 % CI=1.006-3.13, pvalue=0.04) as compared to control women who did 

not have polycystic ovarian syndrome history in their family. The odds of having polycystic ovarian syndrome 

among those who had family history of diabetes was found 2 times more (OR=2.1, 95 % CI=1.18-3.75, 

pvalue=0.01) as compared to control women who did not have family history of diabetes. The odds of having 

polycystic ovarian syndrome among binge eating score (≥17) were reported 4 times more (OR=4.3, 95 % CI=2.42-

7.88, pvalue=<0.001) as compared to control non-binge eating score (<17) women. 

 

While other variables results were not statistically significant difference in age, underweight, marital status, age at 

marriage, no of children, one to ten year of schooling and exercise. ADJUSTED ODD RATIO 

 

Table 4 (a), (b) shows, 

Table 4 a:- Association of polycystic ovarian syndrome with socio demographic characteristics of study participant 

(n=280) (Adjusted). 

S. 

No. 

Characteristics PCOSᶺ NON-

PCOS" 

Adjusted p-value 

      (cases) (controls) AOR (͌95%CIº)   

1 Age (years)       

  15-30   111  122 0.4(0.18-1.26) 0.1 

  31-45  29  18 1   

2 Body Mass Indexª (BMI)          

  Underweight 2 7  0.6(0.11-3.30) 0.5 

  Overweight 65  68 1.75(0.96-3.18) 0.06 

  Obese  46  8 10.4(4.11-26.4) <0.001 

  Normal   27  57 1   

3 Marital status        

  Married͋   74 60 2.5(0.48-13.0) 0.2 

  Unmarried   66 80  1   

4 Age at marriage         

  ≤25   38  29 3.6(0.80-16.5) 0.09 

  >25   36  31 1   

5 Education         

  Illiterate*    29  44 0.74(0.04-12.1) 0.8 
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  1 to 10 years of schooling 71  31 0.70(0.04-10.7) 0.8 

  Greater than 10 year of schooling 23  29 1   

6 No. of  Children         

  ≤2   44  39 0.37(0.08-1.67) 0.2 

  >2   28  21 1   

7 Monthly household 

income(PKR)** 

        

  ≤10000   74 86  7.3(1.35-39.9) 0.02 

  >10000   66 54 1   

͋Adjusted odd ratio, °confidence interval , ͌married (married, divorce, separated),* cannot read and write, **Pakistani 

Rupees, 

 ª BMI classification according to the recommended of the WHO (normal18.5-24.9, underweight<18.5, 

overweight25-29.9,obese≥30), 

ᶺpolycystic ovarian syndrome, "non-polycystic 

ovarian  

Syndrome 

 

Table 4 b:- Association of polycystic ovarian syndrome with socio demographic characteristics of study participant 

(n=280)(Adjusted) 

S. No. Characteristics PCOSᶺ NON-

PCOS" 

Adjusted p-value 

      (cases) (controls) AOR (͌95%CIº)   

8 Family History of PCOSᶺ         

  Yes  41 25  0.54(0.11-2.60) 0.4 

  No   99  115 1   

9 Addiction of any substance         

  Yes   68  41 1.25(0.55-2.80) 0.5 

  No   72  99 1   

10 Type of Addiction         

  Smokeless Addictionᵇ 62  15 9.2(1.13-75.4) 0.03 

  Smoke Addiction 6  26 1   

11 Obesity           

  Yes   43 132  7.5(2.46-23.0) <0.001 

  No   97  8 1   

12 Family History of Diabetes         

  Yes   41  23 2.5(0.48-13.0) 0.2 

  No   99  117 1   

13 Exercise           

  Yes   9  5 1.6(0.48-5.8) 0.4 

  No   131  134 1   

14 Binge eating disorder         

  Binge Eating* (≥17) 57 19 17.8(1.29-24.63) 0.03 

  Non Binge Eating**(<17) 83  121 1   

͋Adjusted odd ratio, °confidence interval, ᶺ polycystic ovarian syndrome ᵇsmokeless addiction (niswar, pan, others) 

*binge eating scale scores (≥17), **non-binge eating scale scores (<17),"non-polycystic ovarian syndrome 

 

After adjusting other variables the odds of polycystic ovarian syndrome among obese (BMI ≥30) were reported ten 

times more (AOR=10.4, 95 % CI=4.11-26.4,pvalue=<0.001) as compared to control (normal BMI 18.5-24.9) 

women kilogram per meter square. The odds of having polycystic ovarian syndrome among monthly household 

income less than ten thousand was foundseven times more (AOR=7.3, 95 % CI=1.35-39.9,pvalue=0.02) as 

compared to control women who had monthly house hold income more than ten thousand Pakistani rupees. The 

odds of having polycystic ovarian syndrome among smokeless addictive (niswar, pan, gutka, others) was reported 

nine times more (AOR=9.2, 95 % CI=1.13-75.4, pvalue=0.03) as compared to control (smoke addiction) women. 

The odd of having polycystic ovarian syndrome among binge eating disorder score (≥17) was found seventeen times 

more (AOR=17.8, 95 % CI=1.29-24.63, pvalue=0.03) as compared tocontrol non-binge eating score (<17) women 
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Discussion:- 
The socio demographic variables including age, education and family history of polycystic ovarian syndrome in our 

study was not statistical significant in women having polycystic ovarian syndrome. The house hold income and 

smokeless addiction (niswar, pan, others)in our study was reported statistically significant in women having 

polycystic ovarian syndrome. In contrast to another study conducted in Germany where socio demographic variables 

in fifty women having polycystic ovarian syndrome and fifty healthy controls were not statistical significant 
30

.Given this study finding showed that some socio demographic variables increasing the risk of developing 

polycystic ovarian syndrome 

 

In accordance with our result reported obesity and polycystic ovarian syndrome was statistically significant. Another 

study conducted in United States of America among the polycystic ovarian syndrome patients in tertiary care center 

reported obesity increased the risk of developing polycystic ovarian syndrome
31

 .Many same other studies were 

conducted in Greece and Spain had similar results
32,33

. A study in Pakistan showed that high percentages of affected 

polycystic ovarian syndrome women were found to be obese
34.

Our result thus indicated that obesity is increases risk 

of developing of polycystic ovarian syndrome. 

 

In our study was reported that binge eating disorder was associated with polycystic ovarian syndrome. A study 

conducted in United Kingdom among the 230 women  reported that binge eating disorder in women having 

polycystic ovarian syndrome was not significant because of poor selection criteria 
28

.Another study conducted in 

Stavanger university hospital showed that among 25 polycystic ovarian syndrome women and 24 control (healthy) 

women with polycystic ovarian syndrome16% reported moderate and 4% severe binge eating disorder but the result 

from this study could not be found association of polycystic ovarian syndrome and binge eating syndrome
27

. This 

study finding will help to reduce the risk of developing of polycystic ovarian syndrome and may help through life 

style modification prevent from binge eating disorder and its developing complications. 

 

Limitations:- 

Limitations of the present study was included, 

 The study was conducted in one hospital so the result could not be generalized to whole population 

 It is a case control study and recall bias is inherent in case control designed. This study  may encountered recall 

bias 

 

Strength And Weakness Of The Study:- 

Strength:- 

 This study  determined multiple factors associated with polycystic ovarian syndrome 

 This study validated scale for binge eating disorder and questionnaire for socio demographic data was used 

 The study protocol was approved by Institutional Review Board (IRB) of Dow university of health sciences 

 Adjustment of  sample size from previous study though reliable software of open EPI version 3 

 Used Urdu translation of questionnaire for understanding and  got appropriate answers 

 

Weakness:- 

 In this study was used consecutive technique for selection of participants 

 

Conclusion:- 
Our study concluded that binge eating disorder is significantly associated with polycystic ovarian syndrome. Results 

will help health care provider making good health choices for preventing and managing not only binge eating 

disorder but also women having polycystic ovarian syndrome with binge eating disorder 

 

Recommendations:- 
This study recommended that, 

 Early evaluation and management of binge eating disorder in young girls to reduce the risk of developing 

polycystic ovarian syndrome 

 It will prevent by followed long term consequences e.g. diabetes and cardiovascular disease and non-

communicable diseases are also a big burden in our part of world 

 Advice life style modification among women with similar problem and will improve her social functioning and 

quality of life 
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 This study will also help in public health  programs, making  strategy for binge eating  prevention in health 

policy f Pakistan and can be reduce social burden of binge eating disorder 
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Introduction: Preconception care is recognized as a critical component 

for both maternal and child health promotion. Preconception care may 

help to reduce the mortality and morbidity rates. Preconception is the 

integral part of antenatal care because it helps to reduce potential risk, 

promote healthy pregnancy and fetal outcome and improve readiness 

for pregnancy. It is designed for maintenance of health before 

pregnancy and to those who had previous problem with pregnancy. 

Methods: The descriptive cross sectional study was carried out among 

55 reproductive age women visiting the Gynecological/Obstetric OPD 

of National Medical College Teaching Hospital, Birgunj with the 

objective to find the knowledge on preconception care by using 

pretested structured interview schedule. The collected Data were 

analyzed by using SPSS and MS Excel. 

Results: The study concludes that the majority 69.09% of reproductive 

age women had moderate knowledge regarding preconception care. 

There was significant association of knowledge regarding 

preconception care with occupation (P value 0.025) and area of 

residence (P value 0.021) of the reproductive age women, whereas 

there was no association seen with the age, education , types of family, 

religion, no. of children and family monthly income. 

Conclusions: The finding suggests that education and information 

booklet and various mass media should be developed to increase the 

level of knowledge on preconception care among reproductive age 

women. 
 

                  Copy Right, IJAR, 2017,. All rights reserved. 

…………………………………………………………………………………………………….... 

Introduction:- 
Pregnancy is a unique, exciting and often joyous time in a woman's life, as it highlights the woman's amazing 

creative and nurturing powers while providing a bridge to the future. (Evert, 2005) 

 

Preconception care is the set of preventive, promotive and curative interventions given to the women before 

pregnancy with an intention of healthy mother and baby. Preconception care is designed for preventive measures, 

health maintenance and health promotion before pregnancy. 
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The aim of preconception care is to prepare your body for pregnancy, birth and beyond. This preparation ideally 

should occur at least four months prior to trying to fall pregnant. (Naish and Roberts, 1998) 

 

There is evidence that health problems (like nutritional problems such as anemia and obesity, vaccine preventable 

diseases such as rubella) and problem behavior (like tobacco and alcohol, risk factors i.e. genetic conditions) can 

contribute to poor maternal and child health outcomes. 

 

World Health Organization  reports that more than half of all maternal deaths occur in Sub-Saharan Africa and 

nearly a third occur in South Asia ( Dovey, 2015) .Everyday in 2015, about 830 women died due to complications of 

pregnancy and childbirth. 

 

By seeking the health care facilities and utilizing the family planning method, unplanned pregnancies can be 

prevented. Later gestational complications like pre eclampsia, macrosomia etc, it is found that preconception care is 

associated with improved outcome. 

 

The objectives of the study were to assess the level of knowledge on preconception care and to find out the 

association between knowledge on preconception care with the selected demographic variables of reproductive age 

women. 

 

Materials & Methods:- 
The descriptive cross sectional study was carried out among 55 reproductive aged women visiting 

Gynaecological/Obstetric OPD of National Medical College Teaching Hospital, Birgunj, Nepal. The sample size 

was determined on the basis of correct proportion of knowledge on preconception care which was found to be 

15.42% as per the study conducted by Gautam and Dhakal (2015). Non probability sampling technique was adopted 

to select the women for data collection. The total 55 women of reproductive age were interviewed from 2073/5/23-

2073/6/7 by using pretested structured interview schedule (Bhojpuri Version) which was developed in consultation 

with nine experts in respective fields. Knowledge score were categorized as adequate level (>75% of the total score), 

moderate level (50-75% of the total score) and inadequate level (<50% of the total score). The data were compiled 

and analyzed by using SPSS and MS Excel. 

 

Results:- 
The findings revealed that more than one third 36.36% of  reproductive age women were of 20-24 yrs of age, 

maximum 45.45% of them were illiterate, majority 74.54% of them were housewife, majority 67.27% of them 

belonged to joint family, more than half  60% belonged to Hindu religion, 30.90% of women had two children in 

number, majority 69.09% of them had monthly family income(in NRS) 5,000-25,000, more than half 50.9% of 

women reside in urban area and more than one third 36.36% of women got information from radio/television. 

 

Data shown in table 1 shows that majority of women were having moderate level of knowledge regarding 

preconception care. Data shown in table 2 shows the significant association of knowledge regarding preconception 

care with the occupation (p=0.025) and area of residence (p=0.021) of the reproductive age women 

 

Table 1:- Frequency and Percentage of Knowledge Level of Reproductive Age Women Regarding Preconception 

Care. 

n=55 

 

 

 

 

 

 

 

Knowledge level Frequency Percentage 

Adequate knowledge 6 10.91 

Moderate knowledge 38 69.09 

Inadequate knowledge 11 20 
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Table 2:- Association of Knowledge Regarding Preconception Care with Selected Socio-Demographic Variable 

                                                                                                                 n =55 

Demographic Variables χ2 

value 

Degree of freedom Asymptomatic  Significant  

(two sided) 

Age 36.248 36 0.457 

Education 56.423 48 0.189 

Occupation 54.393 36 0.025* 

Type of family 15.886 12 0.197 

Religion 20.750 36 0.980 

No of children 40.466 36 0.280 

Family monthly income 

(in NRS) 

43.583 36 0.180 

Residence 23.942 12 0.021* 

 

Discussions:- 
The findings of this study revealed that more than one third 36.36% of  reproductive age women were of 20-24 yrs 

of age, maximum 45.45% of them were illiterate, majority 74.54% of them were housewife, majority 67.27% of 

them belonged to joint family, more than half  60% belonged to Hindu religion, 30.90% of women had two children 

in number, majority 69.09% of them had monthly family income(in NRS) 5,000-25,000, more than half 50.9% of 

women reside in urban area and more than one third 36.36% of women got information from radio/television. 

 

The findings of the study showed that more than two third 69.09% of reproductive age women were having 

moderate knowledge level regarding preconception care. Present study findings are in congruent with the similar 

study conducted by Gautam and Dhakal (2015) in Tulsipur municipality of Dang district, Nepal, among 227 

reproductive age women to assess the knowledge on preconception care among reproductive age women. The study 

showed that reproductive age women have average level of knowledge regarding preconception care. 

 

There was significant association of knowledge regarding preconception care with occupation and place of residence 

among reproductive age women. The result of the study was supported by quantitative study conducted at Saradha 

College of education, Salem and Gover Arts College for women to assess the level of knowledge regarding 

preconception care. The total sample was 100. The sample was collected by non- probability convenient sampling 

technique. The study showed that there was significant association of knowledge regarding preconception care with 

the area of residence. 

 

Conclusion:- 
A descriptive cross-sectional study was conducted to assess the knowledge on preconception care among 

reproductive age women. In this study, total number of 55 reproductive age women was selected to assess the 

knowledge on preconception care. Majority 69.09% of the reproductive age women had moderate knowledge. The 

results showed that the knowledge level regarding preconception care was independent with age, education level, 

religion, type of family, no. of children, monthly income whereas was dependent on occupation and residence. 

 

The findings of the study suggest more education and information should be needed to increase the level of 

knowledge regarding preconception care. Education to the women and couples about preconception care and 

promoting contraceptive use reduces the rapid and unplanned pregnancies. Education can be given in the health care 

setting, community as well as through different mass Medias. 
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Background: Hepatitis C virus (HCV) is a global health problem 

especially in Egypt. Hepatitis B virus (HBV) is a major cause of 

chronic liver diseases especially cirrhosis and hepatocellular 

carcinoma. HBV incidence is markedly reduced after mass vaccination 

programs application.  

Objectives:  to detect HCV and HBV seroprevalence among some high 

risk children with molecular confirmation of viremia by real-time PCR 

for seropositive cases. 

Materials and methods: A comparative cross sectional study was 

conducted on 5 groups of Egyptian children attending Benha University 

Hospital (diabetes mellitus, thalassemia, hemodialysis, previously 

exposed to surgery and healthy children). All children were subjected 

to full history taking, physical examination and laboratory 

investigations including HCV antibodies by 4
th

 generation ELISA, 

HBsAg, HBsAb using ELISA, liver function tests and CBC, HCV and 

HBV viremia detection by real-time PCR for ELISA positive subjects.     

Results:  HCV seropositivity was detected in 5%, 15%, 30%, 50% and 

10% for healthy, diabetic, thalassemia, hemodialysis and previously 

exposed to surgery, respectively. As regard HBV, only a hemodialysis 

case was positive for both HBsAg and HBV-DNA. Low social class, 

blood transfusion, frequent intravenous injection, previous surgery and 

previous hospitalization are major risk factors for HCV transmission. 

Conclusion: The study revealed high HCV seropositivity prevalence 

among the studied high risk groups. PCR should be done for all HCV 

seropositive cases to confirm the presence of viremia.    
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Introduction:- 
Chronic viral hepatitis B (HBV) and C (HCV) infections represent a substantial healthcare burden worldwide with 

significant global morbidity and mortality; up to 1 million annual deaths are attributable their sequelae including 

cirrhosis and hepatocellular carcinoma (HCC) [1].  

 

HCV infection has an overall prevalence of 1-3% with 3-4 million new cases every year [2] and 200 million carrier 

individuals worldwide [3]. Two billion persons have been infected with HBV worldwide and more than 350 million 

persons have chronic infections [4]. HBV infection and incidence has been markedly reduced after mass vaccination 

programs [5]. HCV seroprevalence in Egypt has been 14.7 in the year, 2008 [6]. 

  

HCV is mainly transmitted by parental route; however about 10% of cases are sporadic without well-defined 

transmission routes. HCV has rarely been transmitted by transfusion of blood products since the introduction of 

organ and blood donor screening by antibody testing in 1991 [7].  

 

Intravenous drug users (IDUS) injections and shaving by community barbers have been major risk factors [8]. HCV 

is suggested to be associated with diabetes mellitus (DM) due to frequent injections [9].  

 

In the last decade, HCV antibodies (HCV-Ab) prevalence in thalassemia varied among countries including Egypt 

from 12.5 to 100% [10]. HCV-Ab prevalence in Egypt among hemodialysis patients was 35% which may be due to 

shared dialysis machines, repeated blood transfusion, nosocomial routes, surgery, and multi-dose drug vials [11].  

 

Major surgery also contributes to HCV transmission. HCV viremia prevalence in major surgery was reported to be 

8% [12].  

 

Objectives:- 
Our study aimed to detect hepatitis C virus and hepatitis B virus seroprevalence with subsequent detection of HCV-

RNA and HBV-DNA in seropositive cases among some high risk groups of Egyptian children. 

 

Subject and method:- 
This cross sectional study was conducted at the Pediatric Department of Benha University Hospital over the period 

from 2015 to 2016 upon 100 Egyptian children (6-17 years); 20 apparently healthy children, 20 diabetes mellitus 

(DM) children on insulin therapy, 20 thalassemia children on regular blood transfusion, 20 chronic renal failure 

children on regular hemodialysis and 20 children with previous surgery (P surgery).                                                                                    

 

Patients with clinically suspected or known chronic liver or metabolic diseases were excluded. 

 

Ethical considerations:  
A written informed consent was obtained from children' guardians before participation. Also, an approval from the 

Research Ethics Committee in Benha faculty of medicine was obtained. The study agreed with the Helsinki 

Declaration of 1975 that was revised in 2000. 

 

All children were subjected to predesigned questionnaire including age, sex, residence and socioeconomic status 

using Fahmy and Elsherbini score [13] and exposure to some risk factors associated with HCV transmission, 

thorough clinical examination and laboratory investigations.  

 

Sampling: 

Venous blood sample (5ml) was collected from every subject. Two ml were put on EDTA of which 1ml was used 

for CBC, while the other ml was centrifuged to separate plasma for HBV-DNA virus load quantitation. Three ml 

blood were centrifuged to separate serum and was kept at (-20oC) until further biochemical investigations.  

 

Laboratory investigations: 

CBC was performed by Symex XS-800I cell counter [14]. Liver function tests including serum aspartate amino 

transferase (AST) [15]; serum alanine aminotransferase (ALT) [15] and total and direct bilirubin were done by 

biosystem A15 auto-analyzer [16]. HCV-Ab by Innotest HCV-Ab IV ELISA kit (Innogenettics Gmbh, Hanover, 

Germany) [17]. 
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HBs-Ab by ETI-AB-AUK-3 ELISA kit (DiaSorin, Saluggia, Italy) [18] and HBs-Ag by SURASE B-96 (TMB) 

ELISA kit (Medical Technology Promedt Consulting Gmbh, Germany) [18] were also performed with absorbance 

reading on ELISA reader TECAN Infinite F50 (Singapore). According to international standards anti-HBs ≥10 

IU/L, was considered protective against HBV infection [19]. Weak response to HBV vaccine after full vaccination 

dose was defined as 10-100 IU/L while strong response were at a level >100 IU/L [20].  

 

Determination of HCV-RNA and HBV-DNA viral load was performed for ELISA positive cases only.  

 

Determination of HCV-RNA viral load: 

QIAamp Viral RNA mini Kits were used for viral RNA extraction from 145µl serum by Qiacube automatic 

extractor (Qiagen, Germany), then absolute reverse transcription (RT)-PCR quantitation using artus HCV RG RT-

PCR Kit with 10µl RNA template (Qiagen, Germany) following the manufacturers’ instructions. A standard curve 

was generated using 4 quantitation standards (QSs) on StepOne real-time PCR system (Applied Biosystems, USA).  

 

Determination of HBV-DNA viral load: 

Viral DNA extraction from 200μl plasma by Qiacube automatic extractor using QIAamp DSP virus kit (Qiagen, 

Germany), then quantitative PCR was performed using Artus HBV PCR kit (Qiagen, Germany) following the 

manufacturers’ instructions on StepOne real-time PCR system using 20µl DNA template. A standard curve was 

generated using 5 QSs on StepOne real-time PCR system (Applied Biosystems, USA). QSs are defined as IU/μl. 

Result (IU/ml) = result (IU/μl) x elution volume (μl) / sample volume (ml) for  either HCV- or HBV-viral load. 

 

Statistical analysis:- 

Collected data were tabulated and analyzed using SPSS version 20 software (SPSS Inc; Chicago; ILL Company). 

Quantitative data were expressed as mean±standard while categorical data were presented as number and 

percentage. The difference between two means was statistically analyzed using the student t test. Chi square and Z 

tests were used as tests of proportion. Each high risk group data were compared to that of the healthy group as a 

reference group. p value<0.05 was significant. 

 

Results:- 
This study included 100 children; 22% of them were HCV seropositive, 51% were male, 50% were below 12 years, 

77% were from rural residents and 29% were of low social class.  

 

Table (1) showed non-significant difference between seropositive and seronegative HCV children regarding sex and 

residence. The majority of seropositive children (81.8%) were of age group (12-17y) versus 41% of the 

seronegative. Most seropositive HCV children (63.6%) were of low social class while only 13.6% were of high 

social class versus 19.2% and 28.2% respectively of the seronegatives. These differences were statistically 

significant (p˂0.01 for both). 

 

Risk factors like blood transfusion, frequent IV injection, previous surgery, previous hospitalization, ear piercing, 

community barber shaving, exposure to blood (p<0.01 for all) and birth attendant's delivery (p<0.05) were 

statistically significantly higher among seropositive HCV children compared to the seronegatives.  

 

Laboratory investigations; serum AST and ALT were significantly increased among seropositive HCV patients but 

insignificant other tests (hemoglobin, leucocytes, platelets, total bilirubin and direct bilirubin) compared to the 

seronegatives. 

 

Table (2) showed non-significant difference as regard sex and residence in the studied groups but significant 

increased age in hemodialysis and social class in the previous surgery group compared to the healthy children 

(p˂0.05). 

 

Risk factors; frequent IV injection and previous hospitalization and abdominal pain complaint described statistical 

increase in DM compared to controls (p˂0.01 for both).  

 

As regard thalassemia and hemodialysis children; risk factors like blood transfusion, frequent IV injection, previous 

surgery, previous hospitalization, exposure to blood and complaining of abdominal pain, dark urine, yellow sclera 

and easy fatigue described statistical increase compared to controls (p˂0.01 for all).  
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As regard the previous surgery group; frequent IV injection, previous surgery, previous hospitalization and 

abdominal pain complaint showed high statistical increases (p<0.01 for all) and statistical increase in HCV family 

history (p<0.05) compared to controls.  

 

HCV seropositivity prevalence was 15%, 30%, 50% and 10% and HCV viremia was 5%, 25%, 50% and 10% for 

DM, thalassemia, hemodialysis and previous surgery groups respectively compared to 5% in the controls with 

statistically significant increase in thalassemia and hemodialysis (p<0.01 for both). 

 

Only one hemodialysis case was positive for HBs-Ag and HBV-DNA. As regard the child immune state against 

HBV immunization (HBs-Ab), the negative immune state children were 48%, the weak responders were 25% and 

the strong responders were 27%. There was non-significant difference in the high risk studied groups compared to 

the controls. 

   

Discussion:- 

HCV infection is a serious medical challenge that is complicated by severe liver disease, including fibrosis, 

cirrhosis, and HCC [21]. Egypt is considered one of the highest HCV prevalence [4]. HBV is a main reason of 

chronic liver disease; especially cirrhosis and HCC [5].  

 

Our study revealed that HCV prevalence among controls was 5% that agreed with Barakat and Elbashir, who 

reported 5.8% for HCV seroprevalence in healthy children, with 4.4% HCV viraemia [22]. Our study showed 

increased HCV seropositivity among males (54.5%), rural areas (90.9%) and low class (63.6%), this agreed with 

Mohamoud et al., who reported higher HCV prevalence in males [23], also in agreement with Mostafa et al., who 

demonstrated higher prevalence in rural areas [24]. 

 

In this study, blood transfusion was found in 50% of seropositive children. The Egypt Demographic and Health 

Survey (EDHS) in 2008 estimated that blood transfusion was identified in 24.3% of the HCV positive cases in a 

nationwide sample [6], a result that agreed with our study. 

 

In many countries the main drive of HCV incidence and prevalence is intravenous drug using [25]. Surgical 

including dental procedures were statistically highly significant in this study. HCV transmission in Egypt is 

primarily associated with inadequate infection control during dental and medical care procedures [26]. Kalil et al. 

stated that various medical procedures even if minor contribute to HCV susceptibility [27]. Barakat and Elbashir 

reported that history of previous blood transfusion, circumcision for boys by informal health care providers, surgical 

intervention, and dental treatment are the most significant risk factors for HCV infection [22].  

 

As regard diabetic group our study reported that, the prevalence of anti-HCV positivity was 15%. El-Karaksy et al. 

reported a lower rate of anti-HCV of 3.6% among diabetic children attending Cairo Children University Hospital in 

Egypt [28]. In this study there was highly significant increase in both IV injection and previous hospitalization in 

DM compared to the healthy. Children with T1DM are usually hospitalized for either diet education (a week) or 

monitoring and diabetic control (several weeks) they perform self-monitoring of blood glucose by finger puncture 

many times daily. Particular HCV risk factors in DM include using shared spring-triggered finger-stick device for 

blood glucose monitoring or contaminated multi-dose insulin vials with the risk of patient to patient transmission 

[29].  

 

As regard thalassemia in the present study, HCV seropositivity prevalence was 30% similar to a study by Din et al. 

in which HCV prevalence in thalassemia was strikingly increased as up to 49% [30], and was also similar to another 

study done in Iran which reported 15.7% to 63.8% for HCV prevalence in thalassemia [31]. All thalassemia patients 

in this study were subjected to common risk factors such as blood transfusion, exposure to previous surgery, 

frequent IV injections and previous hospitalization. These risk factors for HCV transmission in thalassemia were 

highly significant compared to the healthy. Both seropositive and seronegative patients of this group received blood 

transfusion so we couldn't confirm that blood transfusion was the main risk factor for HCV transmission in 

thalassemia especially after implementation of blood donors screening, this agrees with a study by Alavian et al. 

which reported that the risk of HCV transmission has decreased significantly after the introduction of routine anti-

HCV screening of blood donors in developed countries and that the main risk factor for acquiring HCV infection 

before that was blood transfusion [32].  

https://www.ncbi.nlm.nih.gov/pubmed/?term=Mohamoud%20YA%5BAuthor%5D&cauthor=true&cauthor_uid=23799878
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Another study reported that HCV is transmitted primarily by direct contact with infected blood and transfusion of 

blood products and intravenous and percutaneous drug use [33]. Nemati et al. reported that shaving by community 

barbers, unsafe injections by health care providers, tattooing and ear piercing, known to be associated with HCV 

infection [34], but in our study all except IV injection were non statistically significant. 

 

In the current study, HCV seropositivity in hemodialysis was 50%, a similar result was reported by Abed et al. [35] 

and was nearer to that reported by the Egyptian Renal Registry which reported 49% to 64% for HCV prevalence in 

Egypt [36]. Bastiani et al. reported 10.17% for HCV prevalence in dialysis which was lower than our result [37]. 

This study reported that blood transfusions, intravenous injection, previous surgery, previous hospitalization, 

exposure to blood are significant risk factor for HCV transmission in hemodialysis compared to the healthy. In 

contrast, another study by Zhao et al. reported no evidence of patient-to-patient HCV transmission in their 

hemodialysis centers [38]. Halle et al. evidenced that HCV seroprevalence rate in hemodialysis was 11.8% and it 

was associated with longer duration on dialysis [39].  

 

As regard children previously exposed to surgery in this study, HCV seropositivity rate was 10% and prior 

hospitalization, prior surgery and IV injection were statistically highly significant compared to the healthy. This 

agreed with Masood et al. who studied 387 patients admitted for elective surgery. After screening they found that 

6% of patients enrolled in their study were positive for both HBV and HCV. HBsAg was positive in 6.5% of 

patients while 11.3% were positive for HCV. They found that the reuse of contaminated syringes, contaminated 

surgical instruments and blood products were risk factors. They concluded that HBsAg and anti-HCV prevalence in 

hospitalized surgical patients was very high. They suggested routine preoperative screening for HBV and HCV [40].  

Chaudhry et al. also conducted another study among patients reporting in surgical outpatient department of Fauji 

Foundation Hospital Rawalpindi during 2006, they screened 2056 patients and found 2.8% and 7.56% for HBV and 

HCV seropositivity respectively with male predominance in both the groups [41].  

 

As regard prevalence of viremia in seropositive cases, the present study reported 100% for the healthy, 33.3% in 

diabetes, 83.3% in thalassemia, 100% in dialysis and 100% in the previously exposed to surgery. El-Karaksy et al. 

reported rates of HCV-RNA positivity by PCR among children with positive HCV-Ab by ELISA as 40% [28]. The 

decreased frequency of PCR positivity than that of seropositivity by ELISA could be attributed to the following: 

HCV-Ab positive subjects in absence of HCV-RNA positivity could be attributed to either HCV infection clearance 

while the patient remains HCV-Ab positive or a false positive ELISA test [42]. HCV-RNA presence in serum is a 

dependable indicator of ongoing viral reproduction and infectivity where follow-up of infected cases is necessary 

[43].  

 

RT-PCR is the gold standard technique for the diagnosis of HCV infection, allowing serum HCV-RNA 

determination; however, obstacles such as technical difficulties, expenses and unavailability may prevent it from 

being used as a screening test on a large scale of patients on a regular basis [44].  

 

As regard the laboratory investigations among seropositive and seronegative patients in our study there was no 

significant difference as regard to CBC but there was significant increase in liver enzymes among HCV seropositive 

than seronegative children. Our result agreed with Bhattacharya et al. who found that HCV can cause asymptomatic 

infection [45]. Persistently elevated ALT levels were recorded in several Egyptian pediatric and adult studies and 

consequently, HCV infection is not always benign in Egyptian children [46].   

 

Regarding HBV seropositivity, only one hemodialysis child was positive for HBs-Ag and HBV-DNA viral load. 

HBV infection has been markedly reduced after mass vaccination programs [5]. In our study, negative HBs-Ab titre 

group (seroprotected) represented 48%; higher than that of Eldesoky et al. which was 40.5% of the healthy 

vaccinated children in the age group from 3 to13 years [47], but similar to the result of Khashaba et al., that was 

46.2% among 91 screened preschool children [48]. Meanwhile positive HBs-Ab titre group represented 52% which 

were near the results of Jafarzadeh and montazerifar which reported that 47.9% of Iranian children had protective 

level of HBs-Ab ≥10mIU/ml at 10 years interval after primary vaccination [49] and that of Khashaba et al. who 

reported that 53.8% were seroprotective [48]. HBV infection has been documented in hemodialysis patients who 

have not maintained anti-HBs concentrations >10mIU/ml [50].  

 

 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhao%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=26808659
https://www.ncbi.nlm.nih.gov/pubmed/?term=Halle%20MP%5BAuthor%5D&cauthor=true&cauthor_uid=27721229
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Table 1: Socio-demographic data, risk factors and laboratory investigations of the studied children as regard HCV seropositivity. 

H: high, M: middle, L: low, IV: intravenous, HCV: hepatitis C virus, AST: Aspartate Aminotransferase, ALT: Alanine 

aminotransferase, $: Chi square test, #: student test, ∞: Z test, *: significant, **: high significant,  

Table 2: Socio-demographic data, risk factors and laboratory investigations of high risk groups compared to healthy. 

Variables Healthy(n.=20) DM(n.=20) Thalassemia(n.=20) Hemodialysis(n.=20) P surgery(n.=20) 

Sex (♂/♀)$ 11(55)/9(45) 12(60)/8(40) 11(55)/9(45) 9(45)/11(55) 8(40)/12(60) 

Age Y(mean±SD)# 11.3±3.6 11.2±3.6 11.3±3.9 14.8±3** 12.4±3.2 

Age  Y (≤12/>12)$ 12(60)/8(40) 13(65)/7(35) 10(50)/10(50) 4(20)/16(80) 11(55)/9(45) 

Urban/Rural$ 3(15)/17(85) 5(25)/12(75) 6(30)/14(70) 2(10)/18(90) 7(35)/13(65) 

S.Class(H/M/L)$ 3(15)/13(65)/4(20) 4(20)/13(65)/3(15) 3(15)/8(40)/9(45) 3(15)/6(30)/11(55) 12(60)/6(30)/2(10)* 

Blood transfusion$ 0(0) 1(5) 20(100)** 13(65) ** 1(5) 

IV injection$ 7(35) 18(90)** 20(100)** 19(95)** 20(100)** 

Previous surgery$ 0(0) 2(10) 6(30)** 14(70)** 20(100)** 

P hospitalization$ 3(15) 17(85)** 20(100)** 20(100)** 20(100)** 

NM Circumcision$ 5(33.3) 2(11.1) 2(11.1) 11(55)  1(5) 

Ear piercing$ 9(45) 8(40) 9(45) 11(55) 12(60) 

HCV F History$  0(0) 3(15) 2(10) 1(5) 5(25)* 

C barber Shaving$ 11(55) 11(55) 11(55) 9(45) 8(40) 

Common Razors$ 1(5) 0(0) 0(0) 1(5) 0(0) 

Exposure to blood$ 0(0) 1(5) 20(100)** 12(60)** 0(0) 

Birth attendants D$ 10(50) 3(15) 4(20) 12(60) 5(25) 

Schistosomiasis$ 0(0) 0(0) 1(5) 0(0) 0(0) 

Diarrhea$ 9(45) 10(50) 5(25) 9(45) 8(40) 

Abdominal pain$ 11(55) 19(95)** 18(90)** 17(85)** 17(85)** 

Dark urine$ 0(0) 0(0) 8(40)** 8(40)** 0(0) 

Easy fatigue$ 8(40) 17(85) 20(100)** 20(100)** 9(45) 

Jaundice$  0(0) 1(5) 8(40)** 8(40)** 0(0) 

Poor G health$ 5(25) 13(65) 20(100)** 19(95)** 4(20) 

School absence$ 0(0) 3(15) 18(90)** 19(95)** 0(0) 

HCV-Ab (P/N)$ 1(5)/19(95) 3(15)/17(85) 6(30)/14(70)** 10(50)/10(50)** 2(10)/18(90) 

HCV-RNA in SPC 100% 33.3% 83.3% 100% 100% 

HBs-Ag (P/N)$ 0(0)/20(100) 0(0)/20(100) 0(0)/20(100) 1(5)/19(95) 0(0)/20(100) 

HB-DNA in SPC - - - 100% - 

HBs-Ab (H/W/N)$ 6(30)/4(20)/10(50) 5(25)/5(25)/10(50) 5(25)/6(30)/9(45) 4(20)/4(20)/12(60) 7(35)/6(30)/7(35) 

Variables Seropositive HCV (n.=22) Seronegative HCV (n.=78) Test p 

 n.(%) or mean±SD   

Sex (♂/♀)  12(54.5)/10(45.5) 39(50.0)/39(50.0) 0.14$ 0.7 

Age (≤12/>12) year 4(18.2)/18(81.8) 46(59.0)/32(41.0) 11.42$ 0.001** 

Residence (Urban/Rural)  2(9.1)/20(90.9) 21(26.9)/57(73.1) 3.08$ 0.07 

Social class (H/M/L) 3(13.6)/5(22.7)/14(63.6) 22(28.2)/41(52.6)/15(19.2) 16.45$ 0.001** 

Blood transfusion (35) 11(50) 24(30.8) 2.37∞ 0.008** 

Frequency of IV injection (84) 21(95.5) 63(80.8) 5.29∞ 0.001** 

Prior surgical procedure (42) 10(45.5) 32(41) 3.99∞ 0.001** 

Prior hospitalization (80) 21(95.5) 59(75.6) 4.83∞ 0.001** 

Non-medical circumcision (21) 9(40.9) 12(15.4) 0.66∞ 0.254 

Ear piercing (49) 10(45.5) 39(50) 5.14∞ 0.001** 

Family history of HCV (11) 0(0) 11(14.1) - - 

Common barber Shaving (50) 12(54.5) 38(48.7) 4.31∞ 0.001** 

Exposure to blood (33) 10(45.5) 2(2.6) 3.1∞ 0.001** 

Birth attendants delivery (34) 12(54.5) 22(28.2) 1.8∞ 0.036* 

History of schistosomiasis (1) 1(4.5) 0(0) - - 

Hemoglobin (g/dl) 11.9±3.1 11.1±2.1 1.26# 0.21 

Red blood cells (х106/ml) 4.29±0.96 4.35±0.62 0.24# 0.8 

Leucocytes (х103/ml) 5.6±1.72 6±1.7 0.9# 0.36 

Platelets (х103/ml) 199.5±75.8 248.3±113.3 1.71# 0.09 

Serum AST (IU/ml) 50.2±25.1 35±20.2 2.3# 0.02* 

Serum ALT (IU/ml) 43.6±24.5 26.7±13.6 3.0# 0.004** 

Total bilirubin (mg/dl) 0.96±0.2 1±0.3 0.4# 0.64 

Direct bilirubin (mg/dl) 0.4±0.3 0.37±0.3 0.46# 0.64 
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DM: diabetes mellitus, P: previous, Y: year, H: high, M: middle, L: low, IV: intravenous, P: previous, S: Social, 

NM: Non-medical, F: family, C: common, D: delivery, G: general, HCV: hepatitis C virus, RNA: ribonucleic acid, 

HB: hepatitis B, s: surface, Ag: antigen, SPC: seropositive cases, Ab: antibody, P: positive, N: negative, W: weak, 
$
: 

chi square test, 
#
: student t test, 

*
: significant, 

**
: high significant. 

 

Conclusion:- 
The present study revealed that the HCV seropositivity prevalence in apparently healthy children was 5% and a 

significant high prevalence of HCV seropositivity in thalassemic children (30%) and hemodialysis children (50%) 

was reported. HCV seroprevalence in diabetic children was 15% and in children previously exposed to surgery was 

90%. Risk factors as blood transfusion frequent IV injections, previous hospitalization and exposure to blood were 

the most common for HCV transmission. PCR should be done for all HCV seropositive cases to confirm viremia.  

 

Recommendations:-  
There must be greater efforts for prevention of hepatitis B and C in Egypt including:                                                                                                      

1- Strict emphasis on infection control measures in hemodialysis and hematology units.                                                                                                         

2-Routine investigations every 6 months for early detection and treatment of infected persons  

3-All children must be vaccinated against hepatitis B with confirmation on booster doses.                                                                                 

4- Molecular screening for blood donors must be done.  

5- Confirmation on having personal instruments for each individual. 

 6- Replacement of injections with oral medications if possible. 
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Introduction:- 
The Mahatma Gandhi National Rural Employment Guarantee Act (MGNREGA) is an Indian job guarantee scheme, 

enacted by legislation on August 25, 2005. The scheme provides a legal guarantee for one hundred days of 

employment in every financial year to adult members of any rural household willing to do public work-related 

unskilled manual work at the statutory minimum wage of 123 per day.The Central government outlay for scheme 

is Rs.40,000 crore in Financial Year 2010-11.This act was introduced with an aim of improving the purchasing 

power of the rural people, primarily semi or un-skilled work to people living in rural India, whether or not they are 

below the poverty line. Around one-third of the stipulated work force is women. The law was initially called the 

National Rural Employment Guarantee Act (NREGA) but was renamed on 2 October 2009 as Mahatma Gandhi 

National Rural Employment Guarantee Act. .      

 

During Phase I, this act was notified in 200 districts (most backward) of 27 States with effect from February 6, 2006 

and then extended to additional 130 districts in the financial year 2007-08 under Phase-II. The remaining 274 rural 

districts have been notified under the NREGA with effect from April 1, 2008 under Phase III. In February 2006 

under Phase-I this scheme was started in most literate district of Punjab, i.e., Hoshiarpur. In the year 2007, under 

Phase-II three more districts, Amritsar, Jallandhar and Nawanshehar, were also covered under this scheme.In fact, 

Punjab sate did not have any earlier experience of implementation of employment generation programme .In many 

districts, the administration was finding it difficult to implement this programme. The administration has involved 

such agencies or themselves prepared district MGNREGA plans. The concerned agencies have constituted expert 

teams which interact with the concerned officials, assessed physical and financial achievements, problems, prospects 

and challenges associated with the task. This task involves estimation of number of job seekers village-wise, type of 

work to be done, work sites, facilities to be created at work sites, conversion of physical targets into monetary 

targets and other associated requirements. The activities identified in Punjab are like digging of ponds, de-silting of 

ponds, afforestation on common and waste land, land development of common and waste land, drainage of water 

from water logged/flood affected areas, rural connectivity, strengthening of road berms, minor irrigation works, 

provision of irrigation of land owned by SCs, beneficiaries of Indira Awas Yojana, etc. It is obvious that although 

the state as a whole has been covered under NREGA.Other features, At least 50% of works will be allotted to Gram 

Panchayats for execution, A 60:40 wage and material ratio has to be maintained/no contractors and machinery is 

allowed.The Central Government bears the 100 percent wage cost of unskilled manual labour and 75 percent of the 

material cost including the wages of skilled and semi skilled workers, Social Audit has to be done by the Gram 

Sabha, Grievance redressal mechanisms have to put in place for ensuring a responsive implementation process, all 

accounts and records relating to the Scheme should be available for public scrutiny. 
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By analyzing the figure of employment generation in all districts of Punjab it becomes clear that Roop Nagar has 

provided approximately 36 person days at an average to each person and provided employment, which is the highest 

in the state. In Roop Nagar 31350 people from 21226 households registered for the scheme and 21134 job cards 

were issued out of this 4622 people demanded employment and 4602 of them were provided with 165807 person 

days of work. In this district 163 families completed 100 days of employment during whole phase. Ferozpur lies at 

the bottom of the pool with a figure of approximately 13 days of work per person was provided. A sum total of 

170951 people from 94957 households got registered for the scheme during the period 2006-2011 which is much 

greater than 31350 people registered at Roop Nagar, 94928 of them, which is almost every household was issued a 

job card but the number of people who demanded employment was much more less at 22059. A total of 21950 of 

these people were provided with 295528 person days of work and 45 families completed the 100 days of 

employment in this district.  

 

Funding of MGNREGA:- 

The funding of MGNREGS will be shared between both the central and state governments. The Central Government 

established Mahatma Gandhi National Rural Employment Guarantee Act at the central level and meet the cost of 

components such as, (i) 100 per cent wage expenditure of unskilled manual work,(ii) 75 per cent material cost and 

payments made to semi skilled workers,(iii)administrative expenses. The state meet the cost of (i) Unemployment 

allowances,(ii) 25 per cent of expenditure on material and payment made to the skilled and semi-skilled workers,(iii) 

administrative expenses. 

 

Section 16 explains the role of the Gram Panchayat and mandates that atleast 50 per cent of the work in terms of 

cost has to be implemented through the Gram Panchayat. Thus the MGNREGA assigns a wide ranging role to PRIs 

right from registering of workers up to monitoring and social audit and responsibility for transparency and 

accountability on them, especially on the Gram Panchayat. The potential of MGNREGA to strengthen good 

governance at the local level mainly through its consistent information and accountability systems and transparent 

and participatory processes realized right in the beginning and acted on. The Gram Panchayat is assigned the major 

responsibilities of awareness building and environment creation to spread the message of NREGA, mobilizing and 

registering the job seekers, issue of job cards, preparation of projects and their approval, ensuring facilities to 

workers, making payments through banks and maintaining records. 

 

The data on NREGA show that between February 02, 2006 and September 30, 2009, a sum of Rs. 192.25 crore was 

released against the total allocation of Rs. 850 crore. This comes out to be only 22.62 percent of the total allocation. 

When this scheme was extended from one district to four districts in 2007-08, the allocation was raised from Rs.50 

crore to Rs. 300 crore, but the released funds were raised from Rs. 30.81 crore to just 37.08 crore. Similarly, when 

the scheme was extended to all the districts in 2008- 09, no increase in allocation of funds was made. The release of 

funds was not equivalent with increase in number of districts covered under the scheme. This amount was increased 

from 37.08 crore in 2007-08 to Rs. 73.16 crore in 2008-09, whereas the number of districts covered increased from 

04 to 20 in 2008-09. 

 

The lack of proper planning, low performance in employment generation, slow issue of job cards, identification and 

execution of works have led to low utilization of funds available under this programme. For instance, in the year 

2008-09, the total availability of funds in Punjab under this programme stood at Rs. 114.85 crore, but the utilization 

level stood at 63 percent. The districts of Hoshiarpur, Amritsar, Nawanshehar, Bathinda, Muktsar and Gurdaspur 

spent a major share as well as a high proportion of available funds. But, the districts of Jalandhar, Ferozepur, 

Ludhiana and Patiala spent less than 30 percent of the available funds (Table:1). In year 2009-10, the financial 

performance deteriorated as the proportion of funds available and used fell from 56.30 percent compared to 63.0 

percent in 2008-09. The districts of Jalandhar, SAS Nagar (Mohali) and Tarn Taran continue to show very low 

utilization of available funds even below 25 percent (Table: 2). It is also true that the proportion of spending on the 

wages fell from above 40 percent in 2008-09 to below 33 percent of the funds available in 2009-10. This again 

reflects poor picture on the functioning of NREGA programme in the state. Moreover, there are a lot of variations 

across the districts; some showing very high percentage of spending on the wages and others showing very low 

percentage of spending on the wages. This shows a tendency among powerful implementing personnel to divert 

funds for material costs where high scale pilferages are possible.  

NREGA has been extremely useful from the social and economic perspectives. In fact, the largest part of possible 

benefits, especially in terms of the employment share, has gone to the weaker sections of society. In the year 2010-
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11, the total availability of funds under this programme stood at Rs.226.91crore, but the utilization level increased to 

73.08 per cent, which is more as compared to the last two years. Hoshiarpur, Amritsar, Bathinda, Muktsar and 

Gurdaspur spent a major share as well as a high proportion of available funds. But, the districts Nawanshahar, 

Kapurthala, SAS Nagar Mohali, Roop nagar spent less than 60 per cent of the available fund. It is interesting to note 

that in utilization of fund, situation of district Nawanshahar has deteriorated and of SAS Nagar Mohali utilization of 

fund improved surprisingly from 19.18 per cent to 55.89 per cent (Table:3).. The expenditure incurred under this 

programme is highly productive in nature. It is leading to creation of productive assets both through the labour and 

material costs. This Act has transforming the rural lives by improving living conditions, increasing sustainable 

agrarian activities and reduces distress migration. NREGA is also an opportunity to redefine the rural Indian 

women’s identity in various ways; decision making, spending their wages independently or on their children’s 

education and clearing debts, alleviate poverty and provide a social floor. These are going to increase both directly 

and indirectly the productivity of tangible and non-tangible assets in the rural areas and Optimum utilization of the 

human and economic resources of the villages. 

 

Table:1:- Financial Performance under NREGA in Punjab, 2008-09. 

District O.B. 

as on 

1st 

April 

of the 

year 

Release during 

Current Year 

or of Last Year 

Received 

during Current 

Year 

Misc.  Total 

Availabil

ity 

Cumulative Expenditure (Percentage) 

On 

Wag

es 

On 

semi-

skille

d and 

skille

d 

wage

s 

On 

Materi

al 

Administrative 

Expenses 

Total 

Centre 

Share 

State 

Share 

Recurri

ng 

Non 

Recurri

ng 

Phase I 

Hoshiarpur 508.6

6 

1862.

53 

143.4

1 

55.12 2569.72 48.69 3.69 26.30 1.54 0.00 80.21 

Sub Total 508.6

6 

1862.

53 

143.4

1 

55.12 2569.72 48.69 3.69 26.30 1.54 0.00 80.21 

Phase II 

Amritsar 380.0

9 

630.9

4 

70.1 84.18 1165.31 62.42 6.62 23.49 4.43 0.24 97.20 

Jalandhar 1015.

75 

0 0 0 1015.75 12.01 0.01 5.18 1.86 0.00 19.07 

Nawansha

har 

318.5

9 

0 0 0 318.59 49.22 1.07 21.10 4.53 3.25 79.18 

Sub Total  1714.

43 

630.9

4 

70.1 84.18 2499.65 40.25 3.23 15.74 3.40 0.53 63.15 

Phase III 

Barnala 81.42 279.2

4 

31.03 3.99 395.68 35.49 0.00 27.79 1.68 5.59 70.55 

Bathinda 176.0

7 

325.5

3 

36.17 1.28 539.05 58.88 0.00 25.01 2.42 0.00 86.31 

Faridkot 23.01 93.25 0 1.95 118.21 30.83 0.00 8.23 0.00 0.00 39.07 

Fatehgarh 

Sahib 

107 89.58 9.95 4.48 211.01 41.42 0.64 22.34 3.33 0.00 67.72 

Ferozepur 51 349 57.2 0 457.2 20.63 0.00 7.12 1.45 0.00 29.19 

Gurdaspur 146.7

2 

268.8

7 

29.88 54.5 499.97 49.13 0.28 26.55 1.19 0.00 77.15 

Kapurthala 8.82 95.89 0 0 104.71 40.01 6.55 17.48 2.09 0.00 66.13 

Ludhiana 231.2

4 

170.8

3 

0 0 402.07 13.70 0.00 2.84 0.00 8.53 25.07 

Mansa 19.14 403.9

3 

22.66 0 445.73 26.11 4.22 13.19 0.58 0.00 44.10 

Moga 0.91 92.95 10.33 0 104.19 54.06 0.00 35.89 0.14 0.00 90.09 
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Mukatsar 52.79 233.9

8 

9.66 104.0

1 

400.44 50.57 0.00 5.18 2.75 1.66 60.16 

Patiala 96.21 480.4

8 

53.39 8.94 639.02 30.29 1.74 9.58 1.48 1.49 44.57 

Rupnagar 165.1 242.5

2 

26.95 0 434.57 11.20 0.49 6.11 2.87 7.89 28.56 

Sangrur 16.2 1058.

64 

136.3 71.09 1282.23 29.54 4.92 14.77 2.84 3.11 55.18 

SAS Nagar 0 134.3

6 

14.93 81.5 230.79 54.14 5.84 30.43 0.28 9.31 100.0

0 

Tarn Taran 0.05 134.3

6 

14.93 1.48 150.82 37.97 0.00 24.06 0.69 0.00 62.72 

Sub Total 1175.

68 

4453.

41 

453.3

8 

333.2

2 

6415.69 34.24 1.84 15.54 1.80 2.62 56.05 

Total 3398.

77 

6946.

88 

666.8

9 

472.5

2 

11485.06 38.78 2.56 17.99 2.09 1.58 63.00 

Source:www.nrega.nic.in 

 

Table: 2:- Financial Performance under NREGA in Punjab, 2009-10 

District 

 

 

 

Actua

l O.B 

as on 

Ist 

April 

of the 

Year 

Release during 

Current Year or 

of Last Year 

Received 

during Current 

Year 

Misc

. 

Total 

Availabil

ity 

Cumulative Expenditure (Percentage) 

Centre 

Share 

State 

Shar

e 

On 

Unskill

ed 

Wage 

On 

Semi

-

skille

d and 

Skill

ed 

Wag

e 

On 

Materi

al 

Adm. Exp Tot

al Rec. 

Exp 

No

n-

Rec 

Exp 

Tot

al 

Ad

m. 

Exp 

Phase-I 

Hoshiarpu

r 

510.0

3 

3572.7

2 

414.

39 

11.2

3 

4508.36 25.91 0.72 30.78 0.66 0.1

5 

0.81 58.2

2 

Sub Total 510.0

3 

3572.7

1 

414.

38 

11.2

3 

4508.36 25.91 0.72 30.78 0.66 0.1

5 

0.81 58.2

2 

Phase-II 

 Amritsar  49.06 2895.3

4 

278.

25 

23.0

6 

3245.71 29.57 1.96 24.96 4.37 0.0

6 

4.43 60.9

2 

Jalandhar 1385.

05 

0 0 0 1385.05 34.84 0 16.45 2.32 0.0

1 

2.33 53.6

2 

Nawansha

har 

157.9

6 

536.35 40.8

5 

6.51 741.66 17.84 0.01 4.62 2.28 0.0

1 

2.29 24.7

6 

Sub Total 1592.

07 

3431.6

8 

319.

1 

29.5

7 

5372.42 29.31 1.19 19.96 3.55 0.0

4 

3.59 54.0

5 

Phase-III 

Barnala 72.74 253 28.1

1 

0 353.85 34.11 0 12 3.9 0 3.9 50.0

1 

Fatehgarh 

Sahib 

153.0

9 

108.67 6.19 1.98 269.92 36.56 0.01 22.5 12.2

5 

0.6

1 

12.8

5 

71.9

2 

Firozepur 467.6

6 

375 25 0.51 868.17 39.21 0 20.9 4.21 2.9

5 

7.16 67.2

6 

http://nrega.nic.in/netnrega/citizen_Html/mat_detail.aspx?lflag=local&District_code=2607&fin_year=2009-2010&district_name=HOSHIARPUR&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac&type=usk%20
http://nrega.nic.in/netnrega/citizen_Html/mat_detail.aspx?lflag=local&District_code=2607&fin_year=2009-2010&district_name=HOSHIARPUR&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac&type=sk%20
http://nrega.nic.in/netnrega/citizen_Html/mat_detail.aspx?lflag=local&District_code=2607&fin_year=2009-2010&district_name=HOSHIARPUR&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/continexp.aspx?lflag=local&District_code=2607&fin_year=2009-2010&district_name=HOSHIARPUR&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/tot_exp_detail.aspx?lflag=local&District_code=2607&fin_year=2009-2010&district_name=HOSHIARPUR&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/tot_exp_detail.aspx?lflag=local&District_code=2607&fin_year=2009-2010&district_name=HOSHIARPUR&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/mat_detail.aspx?lflag=local&District_code=2602&fin_year=2009-2010&district_name=AMRITSAR&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac&type=usk%20
http://nrega.nic.in/netnrega/citizen_Html/mat_detail.aspx?lflag=local&District_code=2602&fin_year=2009-2010&district_name=AMRITSAR&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac&type=sk%20
http://nrega.nic.in/netnrega/citizen_Html/mat_detail.aspx?lflag=local&District_code=2602&fin_year=2009-2010&district_name=AMRITSAR&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/continexp.aspx?lflag=local&District_code=2602&fin_year=2009-2010&district_name=AMRITSAR&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/tot_exp_detail.aspx?lflag=local&District_code=2602&fin_year=2009-2010&district_name=AMRITSAR&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/tot_exp_detail.aspx?lflag=local&District_code=2602&fin_year=2009-2010&district_name=AMRITSAR&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/mat_detail.aspx?lflag=local&District_code=2605&fin_year=2009-2010&district_name=JALANDHAR&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac&type=usk%20
http://nrega.nic.in/netnrega/citizen_Html/mat_detail.aspx?lflag=local&District_code=2605&fin_year=2009-2010&district_name=JALANDHAR&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/continexp.aspx?lflag=local&District_code=2605&fin_year=2009-2010&district_name=JALANDHAR&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/tot_exp_detail.aspx?lflag=local&District_code=2605&fin_year=2009-2010&district_name=JALANDHAR&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/tot_exp_detail.aspx?lflag=local&District_code=2605&fin_year=2009-2010&district_name=JALANDHAR&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/mat_detail.aspx?lflag=local&District_code=2614&fin_year=2009-2010&district_name=NAWANSHAHR+&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac&type=usk%20
http://nrega.nic.in/netnrega/citizen_Html/mat_detail.aspx?lflag=local&District_code=2614&fin_year=2009-2010&district_name=NAWANSHAHR+&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac&type=sk%20
http://nrega.nic.in/netnrega/citizen_Html/mat_detail.aspx?lflag=local&District_code=2614&fin_year=2009-2010&district_name=NAWANSHAHR+&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/continexp.aspx?lflag=local&District_code=2614&fin_year=2009-2010&district_name=NAWANSHAHR+&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/tot_exp_detail.aspx?lflag=local&District_code=2614&fin_year=2009-2010&district_name=NAWANSHAHR+&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/tot_exp_detail.aspx?lflag=local&District_code=2614&fin_year=2009-2010&district_name=NAWANSHAHR+&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/funddisreport.aspx?lflag=local&page=d&district_code=2621&fin_year=2009-2010&district_name=BARNALA&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac
http://nrega.nic.in/netnrega/citizen_Html/mat_detail.aspx?lflag=local&District_code=2621&fin_year=2009-2010&district_name=BARNALA&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac&type=usk%20
http://nrega.nic.in/netnrega/citizen_Html/mat_detail.aspx?lflag=local&District_code=2621&fin_year=2009-2010&district_name=BARNALA&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/continexp.aspx?lflag=local&District_code=2621&fin_year=2009-2010&district_name=BARNALA&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/tot_exp_detail.aspx?lflag=local&District_code=2621&fin_year=2009-2010&district_name=BARNALA&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/tot_exp_detail.aspx?lflag=local&District_code=2621&fin_year=2009-2010&district_name=BARNALA&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/funddisreport.aspx?lflag=local&page=d&district_code=2618&fin_year=2009-2010&district_name=FATEHGARH+SAHIB&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac
http://nrega.nic.in/netnrega/citizen_Html/funddisreport.aspx?lflag=local&page=d&district_code=2618&fin_year=2009-2010&district_name=FATEHGARH+SAHIB&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac
http://nrega.nic.in/netnrega/citizen_Html/mat_detail.aspx?lflag=local&District_code=2618&fin_year=2009-2010&district_name=FATEHGARH+SAHIB&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac&type=usk%20
http://nrega.nic.in/netnrega/citizen_Html/mat_detail.aspx?lflag=local&District_code=2618&fin_year=2009-2010&district_name=FATEHGARH+SAHIB&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac&type=sk%20
http://nrega.nic.in/netnrega/citizen_Html/mat_detail.aspx?lflag=local&District_code=2618&fin_year=2009-2010&district_name=FATEHGARH+SAHIB&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/continexp.aspx?lflag=local&District_code=2618&fin_year=2009-2010&district_name=FATEHGARH+SAHIB&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/continexp.aspx?lflag=local&District_code=2618&fin_year=2009-2010&district_name=FATEHGARH+SAHIB&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/tot_exp_detail.aspx?lflag=local&District_code=2618&fin_year=2009-2010&district_name=FATEHGARH+SAHIB&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/tot_exp_detail.aspx?lflag=local&District_code=2618&fin_year=2009-2010&district_name=FATEHGARH+SAHIB&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/funddisreport.aspx?lflag=local&page=d&district_code=2603&fin_year=2009-2010&district_name=FIROZEPUR&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac
http://nrega.nic.in/netnrega/citizen_Html/mat_detail.aspx?lflag=local&District_code=2603&fin_year=2009-2010&district_name=FIROZEPUR&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac&type=usk%20
http://nrega.nic.in/netnrega/citizen_Html/mat_detail.aspx?lflag=local&District_code=2603&fin_year=2009-2010&district_name=FIROZEPUR&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/continexp.aspx?lflag=local&District_code=2603&fin_year=2009-2010&district_name=FIROZEPUR&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/tot_exp_detail.aspx?lflag=local&District_code=2603&fin_year=2009-2010&district_name=FIROZEPUR&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/tot_exp_detail.aspx?lflag=local&District_code=2603&fin_year=2009-2010&district_name=FIROZEPUR&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
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Gurdaspur 114.2

4 

1189.0

1 

80.9

7 

11.2

9 

1395.51 49.55 0 27.73 4.83 0 4.83 82.1 

Kapurthal

a 

84.28 119.36 13.2

5 

2.82 219.71 35.95 0 21.13 3.85 0 3.85 60.9

2 

Ludhiana 397.2

6 

193.13 10.3

4 

3.68 604.41 44.75 0.22 22.54 6.62 0.6

4 

7.26 74.7

6 

Roopnagar 194.1

3 

465.21 51.6

8 

0.85 711.87 23.13 0.7 25.42 1.49 0 1.49 50.7

4 

SAS 

Nagar 

22.88 283.7 31.5

2 

0 338.1 7.26 0 11.02 0.51 0.3

6 

0.87 19.1

6 

Tarn 

Taran 

69.25 830 92.2

1 

0.29 991.75 9.75 0 6.43 1.62 0.0

4 

1.67 17.8

5 

Patiala  402.5

2 

316.54 35.1

7 

4.14 758.36 53.1 0.49 19.49 3.21 0.0

4 

3.26 76.3

3 

Faridkot 72.03 217.24 12.9

4 

9.27 311.48 28.94 0 12 3.57 2.6

6 

6.23 47.1

8 

Bathinda 239.4

6 

1421.3

7 

94.6

3 

38.7

2 

1794.17 28.17 0 10.86 4.53 0.4

4 

4.97 44 

Mukatsar 351.0

2 

1021.7

2 

113.

52 

0.5 1486.76 43.01 0 11.53 1.06 0.3

1 

1.38 55.9

2 

Moga  10.33 59.08 1.84 0 71.25 36.11 0 11.55 0 0 0 47.6

6 

Mansa 363.1

6 

539.21 53.3

9 

0 955.76 32.96 0.09 17.79 0 0 0 50.8

3 

Sangrur 939 439.65 48.8

5 

3.24 1430.74 41.8 0.12 16.47 3.81 0.7

8 

4.6 62.9

8 

Sub Total 3953.

03 

7831.8

8 

699.

62 

77.2

8 

12561.81 35.68 0.1 16.98 3.3 0.5

2 

3.82 56.5

8 

Total 6055.

13 

14836.

28 

1433

.1 

118.

08 

22442.59 32.19 0.48 20.46 2.83 0.3

3 

3.16 56.3 

Source:www.nrega.nic.in 

 

Table:3:- Financial Performance under NREGA in Punjab 2010-11 

Districts Actual 

O.B as 

on 1st 

April of 

the year 

Release during 

current years of 

last year received 

during current year 

Misc. Total 

Availabilit

y 

                           Communicative Expenditure (%) Tota

l 

Centre 

share 

State 

share 

On 

Unskille

d 

wage 

On 

Semi

-

skille

d and 

skille

d 

wage 

On 

Materia

l 

     Adm. Exp. 

Rec

. 

Exp

. 

Non

-

Rec. 

Exp. 

Total 

Adm

. 

Exp. 

Phase-I 

Hoshiarpur 2030.8 0 0 46.67 2833.93 56.90 4.28 36.

55 

2.2

5 

0 2.25 82.3

7 

Sub-total  2030.8 0 0 46.67 2833.93 56.90 4.28 36.

55 

2.2

5 

0 2.25 82.3

7 

Phase-II 

Amritsar  1480.4 0 0 29.07 2597.94 54.87 3.43 34.

78 

6.6

1 

0.2

8 

6.90 76.8

7 

Jalandhar  457.78 0 0 0 1095.92 60.12 0.92 31.

67 

7.2

7 

0 7.27 73.6

0 

http://nrega.nic.in/netnrega/citizen_Html/funddisreport.aspx?lflag=local&page=d&district_code=2601&fin_year=2009-2010&district_name=GURDASPUR&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac
http://nrega.nic.in/netnrega/citizen_Html/mat_detail.aspx?lflag=local&District_code=2601&fin_year=2009-2010&district_name=GURDASPUR&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac&type=usk%20
http://nrega.nic.in/netnrega/citizen_Html/mat_detail.aspx?lflag=local&District_code=2601&fin_year=2009-2010&district_name=GURDASPUR&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/continexp.aspx?lflag=local&District_code=2601&fin_year=2009-2010&district_name=GURDASPUR&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/tot_exp_detail.aspx?lflag=local&District_code=2601&fin_year=2009-2010&district_name=GURDASPUR&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/funddisreport.aspx?lflag=local&page=d&district_code=2606&fin_year=2009-2010&district_name=KAPURTHALA&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac
http://nrega.nic.in/netnrega/citizen_Html/funddisreport.aspx?lflag=local&page=d&district_code=2606&fin_year=2009-2010&district_name=KAPURTHALA&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac
http://nrega.nic.in/netnrega/citizen_Html/mat_detail.aspx?lflag=local&District_code=2606&fin_year=2009-2010&district_name=KAPURTHALA&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac&type=usk%20
http://nrega.nic.in/netnrega/citizen_Html/mat_detail.aspx?lflag=local&District_code=2606&fin_year=2009-2010&district_name=KAPURTHALA&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/continexp.aspx?lflag=local&District_code=2606&fin_year=2009-2010&district_name=KAPURTHALA&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/tot_exp_detail.aspx?lflag=local&District_code=2606&fin_year=2009-2010&district_name=KAPURTHALA&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/tot_exp_detail.aspx?lflag=local&District_code=2606&fin_year=2009-2010&district_name=KAPURTHALA&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/funddisreport.aspx?lflag=local&page=d&district_code=2604&fin_year=2009-2010&district_name=LUDHIANA&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac
http://nrega.nic.in/netnrega/citizen_Html/mat_detail.aspx?lflag=local&District_code=2604&fin_year=2009-2010&district_name=LUDHIANA&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac&type=usk%20
http://nrega.nic.in/netnrega/citizen_Html/mat_detail.aspx?lflag=local&District_code=2604&fin_year=2009-2010&district_name=LUDHIANA&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac&type=sk%20
http://nrega.nic.in/netnrega/citizen_Html/mat_detail.aspx?lflag=local&District_code=2604&fin_year=2009-2010&district_name=LUDHIANA&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/continexp.aspx?lflag=local&District_code=2604&fin_year=2009-2010&district_name=LUDHIANA&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/tot_exp_detail.aspx?lflag=local&District_code=2604&fin_year=2009-2010&district_name=LUDHIANA&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/tot_exp_detail.aspx?lflag=local&District_code=2604&fin_year=2009-2010&district_name=LUDHIANA&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/mat_detail.aspx?lflag=local&District_code=2608&fin_year=2009-2010&district_name=RUPNAGAR&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac&type=usk%20
http://nrega.nic.in/netnrega/citizen_Html/mat_detail.aspx?lflag=local&District_code=2608&fin_year=2009-2010&district_name=RUPNAGAR&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac&type=sk%20
http://nrega.nic.in/netnrega/citizen_Html/mat_detail.aspx?lflag=local&District_code=2608&fin_year=2009-2010&district_name=RUPNAGAR&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/continexp.aspx?lflag=local&District_code=2608&fin_year=2009-2010&district_name=RUPNAGAR&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/tot_exp_detail.aspx?lflag=local&District_code=2608&fin_year=2009-2010&district_name=RUPNAGAR&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/tot_exp_detail.aspx?lflag=local&District_code=2608&fin_year=2009-2010&district_name=RUPNAGAR&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/funddisreport.aspx?lflag=local&page=d&district_code=2619&fin_year=2009-2010&district_name=SAS+NAGAR&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac
http://nrega.nic.in/netnrega/citizen_Html/funddisreport.aspx?lflag=local&page=d&district_code=2619&fin_year=2009-2010&district_name=SAS+NAGAR&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac
http://nrega.nic.in/netnrega/citizen_Html/mat_detail.aspx?lflag=local&District_code=2619&fin_year=2009-2010&district_name=SAS+NAGAR&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac&type=usk%20
http://nrega.nic.in/netnrega/citizen_Html/mat_detail.aspx?lflag=local&District_code=2619&fin_year=2009-2010&district_name=SAS+NAGAR&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/continexp.aspx?lflag=local&District_code=2619&fin_year=2009-2010&district_name=SAS+NAGAR&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/tot_exp_detail.aspx?lflag=local&District_code=2619&fin_year=2009-2010&district_name=SAS+NAGAR&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/tot_exp_detail.aspx?lflag=local&District_code=2619&fin_year=2009-2010&district_name=SAS+NAGAR&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/funddisreport.aspx?lflag=local&page=d&district_code=2620&fin_year=2009-2010&district_name=TARAN+TARAN&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac
http://nrega.nic.in/netnrega/citizen_Html/funddisreport.aspx?lflag=local&page=d&district_code=2620&fin_year=2009-2010&district_name=TARAN+TARAN&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac
http://nrega.nic.in/netnrega/citizen_Html/mat_detail.aspx?lflag=local&District_code=2620&fin_year=2009-2010&district_name=TARAN+TARAN&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac&type=usk%20
http://nrega.nic.in/netnrega/citizen_Html/mat_detail.aspx?lflag=local&District_code=2620&fin_year=2009-2010&district_name=TARAN+TARAN&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/continexp.aspx?lflag=local&District_code=2620&fin_year=2009-2010&district_name=TARAN+TARAN&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/tot_exp_detail.aspx?lflag=local&District_code=2620&fin_year=2009-2010&district_name=TARAN+TARAN&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/tot_exp_detail.aspx?lflag=local&District_code=2620&fin_year=2009-2010&district_name=TARAN+TARAN&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac%20
http://nrega.nic.in/netnrega/citizen_Html/funddisreport.aspx?lflag=local&page=d&district_code=2609&fin_year=2009-2010&district_name=%e0%a8%aa%e0%a8%9f%e0%a8%bf%e0%a8%86%e0%a8%b2%e0%a8%be&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac
http://nrega.nic.in/netnrega/citizen_Html/mat_detail.aspx?lflag=local&District_code=2609&fin_year=2009-2010&district_name=%e0%a8%aa%e0%a8%9f%e0%a8%bf%e0%a8%86%e0%a8%b2%e0%a8%be&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac&type=usk%252%20
http://nrega.nic.in/netnrega/citizen_Html/mat_detail.aspx?lflag=local&District_code=2609&fin_year=2009-2010&district_name=%e0%a8%aa%e0%a8%9f%e0%a8%bf%e0%a8%86%e0%a8%b2%e0%a8%be&state_name=%e0%a8%aa%e0%a9%b0%e0%a8%9c%e0%a8%be%e0%a8%ac&type=sk%20%20
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This brings out that there is a further scope for improvement in functioning of NREGA, although the reduction in 

variations in the performance among different districts in the state. This could be done through systematic planning 

and its implementation through the Panchayati Raj Institutions. There is also need to create better awareness.  

Investments made under NREGA are expected to generate employment and purchasing power, improve the quality 

of life, raise economic productivity, promote women’s participation in the workforce, strengthen rural infrastructure, 

reduce distress migration, and regenerate natural resources. 

      

 Deficiencies and Suggestions: 

1. The Act is based on the fact that the workers would demand work as a right and the Panchayat or the 

Government would ensure that the person is provided with work within 15 days of receipt of such an 

application.If not, then unemployment allowances is to be provided but data reveals the fact that no 

unemployment allowances has been given. 
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2. Appropriate mechanisms are required, which allow Panchayats to enjoy the flexibility of the programme and 

encourage them take up works that are extremely important to build long term sustainable productive structures 

that may enhance the livelihood promotion capacity within the village. Panchayats should be allowed to involve 

external resource persons/agencies, duly recognised by the Government, for technical sanction of the project as 

well as evaluation of the work done so that the monopoly of the Government civil engineers may be diluted.  

3. Panchayats need greater capacity building support to improve their knowledge and skills to keep their accounts, 

measurements of  works, as well as maintenance their records, muster rolls, and conduct social audits.  

4. The NREGA is a programme has immense potential to improve the Gap between urban and rural India and lead 

to rural development  in terms of basic infrastructure like roads, in terms of agricultural productivity   from 

irrigation works, and it provides a stable income for the workers, their income graph would be much smoother 

with the NREGA. 

5. The 60:40 wage material ratio is unrealistic. Technically, also the cost of unskilled  labour is never  high as  60  

per  cent but thecost of material  is always higher than 40 per cent. So there is need to change the Wage Material 

Ratio. 

6. Funding of share between Centre and State i.e.75: 25 respectively. But data reveals that state couldn’t have 

adequate fund to release and match with the funding of MGNREGA. 
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Background: The lives of rural women population are characterized by 

limited education, lack of knowledge pertaining to health aspects & 

also limited influence on decisions affecting their lives. Thus, 

awareness is one major factor for development of this group of 

population. 

Objective: 1) To study the awareness regarding Household Food 

Insecurity, Food Practices and Health Risks among the rural women of 

Allahabad District aged between 18-25 years. 2) To access the impact 

of Health and Nutritional Awareness Program on the awareness level of 

selected population. 

Material and Methods: The data were collected through semi-

structured questionnaire among 600 rural women from the villages 

belongs to Jasra and Chaka block of Allahabad district. Pre test was 

carried out before the exposure of awareness documentary followed by 

post test to assess the impact of health and nutritional awareness 

programme. 

Results: The knowledge of rural women regarding health and nutrition 

aspects improved significantly after intervention. There was a 

considerable increase in the awareness levels of rural women with 

regard to knowledge of household food insecurity, food practices and 

various health risks among rural Indian women. 

Conclusion: The informative & educable intervention definitely has a 

positive effect on awareness levels which would eventually encourage 

expansion of knowledge & positive health habits. 
                  
                 Copy Right, IJAR, 2017,. All rights reserved. 

…………………………………………………………………………………………………….... 

Introduction:- 
Young population ranges from 18-25 years of age which includes adolescent and reproductive age women. This is a 

period of preparation for undertaking greater responsibilities including earn livelihood & healthy responsible 

parenthood. Future of the society depends on these young women as they form a great human resource for the 

society. Nutritional & health need of the young women are also more because of more requirements for growth spurt 

& increase in physical activity. Young women need more of all nutrient particularly calcium, iodine & iron. The 

need for more iron during this period is due to growth spurt, the onset of menstruation and need during the 

pregnancy (WHO, 2001).  
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Within the family, compared to male, the women’ health, nutrition, education & development are more neglected 

which has adverse effect on reproductive health. Young women face more problems than male in the family, largely 

due to socio-cultural factors. There are limited choices available for the future & girls are caught in the cycle of 

early marriage, pregnancy & childbearing (Cogswell et al., 2003). Education regarding the nutrition & other health 

aspect during study period will help the young reproductive age rural women for their future life. 

 

In spite of many efforts from different governmental & non governmental agencies focusing on different health 

aspects, this young population, especially the women, is deprived of the basic health care & awareness. 

 

With the above background, the present study was formulated in order to see the awareness of reproductive age 

women in relation to health & to assess the effect of educational intervention on their knowledge levels in Allahabad 

District. 

 

Materials and Methods:- 
This study was a cross sectional and descriptive study and 600 women were selected as unit of the study. The 3 

villages of Chaka (Dandupur, Dhanuha, Sarangapur) and Jasra block (Semara, Kanjasa, Dalbabari) from Allahabad 

district were selected as area of the study and 100 respondents were randomly selected from each village as unit of 

study. The predesigned and pretested pro forma was used to elicit desired information. The Pre-Test questionnaire 

was filled by the respondents before the exposure of awareness documentary and Post-Test questionnaire was filled 

after the exposure with awareness documentary again by the respondents to assess the impact of nutritional 

awareness program. The data obtained was subjected to statistical analysis by using appropriate statistical 

techniques.  

 

Results and Discussion:- 
Table 1:- Awareness regarding Anaemia among the study Participants. 

S. No Variables Pre Test Post Test 

N % N % 

 

1. 
Aware of Anaemia? 

Yes 286 47.7 506 84.3 

No 314 52.3 94 15.7 

 

2. 
Awareness regarding Symptoms of Anaemia? 

Yes 114 19 523 87.2 

No 486 81 77 12.8 

 

3. 
Aware of Preventive Measures to be taken for Anaemia? 

Yes 246 41 518 86.3 

No 354 59 82 13.7 

4. Are you aware about the Treatment of Anaemia? 

Yes 231 38.5 492 82 

No 369 61.5 108 18 

 

The awareness regarding anaemia among the selected respondents was depicted in the Table-1. The observed data 

shows that only 47.7% respondents were aware about the condition of Anaemia and after the awareness program, 

the response for the same has been improves i.e. 84.3%. Correct response for the awareness regarding symptoms of 

anaemia was given by only 19% respondents before the education but after nutrition education, it was 87.2%. Most 

of the rural women were not aware about the preventive measures of the anaemia (59%) and available treatment for 

the anaemia (61.5). after the health and education program, response regarding both has been significantly improved 

i.e. 86.3% and 82% respectively. The observed data revealed that the majority of women were unaware about the 

term Anaemia and a very small group of women have the awareness regarding symptom, preventive measures and 

treatment of anaemia which may be resulted in the major health risks among rural Indian women (Patel et al., 

2013). 
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Table 2:- Awareness regarding Nutritional Management of Anaemia among the study Participants- 

S. No Variables Pre Test Post Test 

N % N % 

 

1. 
Can Anaemia be treated by Iron Rich Foods? 

Yes 316 52.7 548 91.3 

No 284 47.3 52 8.7 

 

2. 
Inclusion of Vitamin C helps in Iron Absorption? 

Yes 107 17.8 339 56.5 

No 493 82.2 261 43.5 

 

3. 
Do you aware about Iron Rich Foods? 

Yes 241 40.2 561 93.5 

No 359 59.8 39 6.5 

4. Do you aware about Vitamin C rich Foods? 

Yes 234 39 569 94.8 

No 366 61 31 5.2 

 

The data regarding awareness about nutritional management of anaemia among the study participants was illustrated 

in the Table-2 in which the observations shows that about 52.7% women were aware that anaemia can be treated 

with the consumption of iron rich food and this percentage were improved (91.3%) after the exposure with 

awareness documentary. Among the selected women only 17.8% women were aware that vitamin C helps in the 

absorption of iron in the body, but after the education the response for the same has been significantly improved i.e. 

56.5%. Most of the rural women were unaware about the iron rich foods (59.8%) and vitamin C rich foods (61%). 

But after the nutritional awareness program, the response regarding the both has been significantly improved i.e. 

93.5% and 94.8% respectively. The observations shows that rural women were aware about role of iron rich food in 

treating anaemia and the iron rich foods into some extent but most of them were unaware regarding role of vitamin 

C in the iron absorption and the novel food sources of vitamin C. so this condition may leads to low level of serum 

iron due to poor absorption in the intestine even in the presence of iron rich foods in the daily diet (Pareek et al., 

2015). 

 

Table 3:- Awareness regarding Indigenous Food Processing Practices among the study Participants. 

S. No Variables Pre Test Post Test 

N % N % 

 

1. 
Aware of different Indigenous Food Processing Practices?               

Yes 133 22.2 456 76 

No 467 77.8 144 24 

 

2. 
Aware of Nutritional Benefits of Indigenous Food Processing Practices? 

Yes 127 21.2 471 78.5 

No 473 78.8 129 21.5 

 

3. 
Aware about different food products developed by Indigenous Food processing Practices? 

Yes 302 50.3 571 95.2 

No 298 49.7 29 4.8 

4. Aware of role of Indigenous Food products in obtaining Household Food Security? 

Yes 513 85.5  374 62.3 

No 87 14.5 226 37.7 

 

The data regarding awareness about indigenous food processing practices among the selected respondents were 

collected and gathered in the Table-3. The observations shows that only 22.2% rural women were aware about 

different indigenous food processing practices, but after the education program the response for the same has been 

significantly improved i.e. 76%. The correct response for nutritional benefits of the indigenous food processing 

practices was given only by 21.2% women before the nutritional awareness program but after the awareness it was 

78.5%. Most of the rural women were unaware about the different foods prepared by using indigenous food 

processing practices (50.3%) and role of indigenous food products in obtaining household food security (85.5%). 

After the health and nutrition education program, the response for the both has been significantly improved i.e. 

95.2% and 62.3% respectively. The obtained data revealed that most of rural population was unaware about the term 

indigenous food processing methods and their nutritional benefits (FAO, 2009), (FAO, 2013). 
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Table 4:- Awareness regarding Household Food Security among the study Participants- 

S. No Variables Pre Test Post Test 

N % N % 

 

1. 

Do you aware about the term “Food Security”?               

Yes 47 7.8 229 38.2 

No 553 92.2 371 61.8 

 

2. 

Do you aware about the major consequences of Household Food Insecurity? 

Yes 58 9.7 212 35.3 

No 542 90.3 388 64.7 

 

3. 

Aware about different measures to combat Household Food Insecurity? 

Yes 37 6.2 194 32.3 

No 563 93.3 406 67.7 

4. Aware of reasons behind higher percentage of Food Insecure Women in India? 

Yes 201 33.5 489 81.5 

No 399 66.5 111 18.5 

 

The observation regarding awareness level of rural women of Allahabad district about household food security were 

gathered in the Table-4. The obtained data shows that a very low percentage of women were aware about the term 

Food Security which was improved to 38.2% after the exposure of the respondents with the awareness documentary. 

Majority of the women (90.3%) were unaware about major consequences of the household food insecurity but after 

the exposure with awareness material, the percentage was improved to 35.3%. Most of the selected women were not 

aware about the different measures to combat household food insecurity (93.3%) and reason behind the higher 

percentage of food insecure women in India (66.5%) but after the exposure with awareness material, the response 

for the both has been significantly improved i.e. 32.3% and 81.5% respectively. The observations revealed that there 

was a lack of awareness regarding food security and related aspects in the selected research area (Muro, et al., 

2007). 

 

Conclusion:- 
Based on the obtained data it can be concluded that among the selected respondents, women are aware about the 

term anaemia (47.7%) more than the symptoms (19%), preventive measures (41%) and treatment of anaemia 

(38.5%) while they were also aware about impotence of iron rich foods in the treatment of anaemia (52.7%) but 

having low level of awareness regarding iron and vitamin C rich foods (40.2% and 39% respectively). Most of the 

rural women were unaware about indigenous food and related processing techniques (22.2%) and very low level of 

awareness were recorded about the concept of food security and related aspects (7.8%). After the exposure with the 

health and nutrition education program, the response for each question has been significantly improved and this will 

may leads to better health and healthy life of the selected respondents. 

 

Recommendation:- 
It can be concluded from the above study that educational intervention, if given in right manner, can bring out 

positive changes in its true sense & can modify or change the lives of people. This holds true more for the younger 

population as they are the future men & women who would promote growth & development of our nation. 
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The most commonly encountered and accepted precancerous lesions in 

the oral cavity are leukoplakia,OSMF,Lichen planus. Oral leukoplakia 

causes no great discomfort, and it is rarely disfiguring.It is undiagnosed 

by patient and neglected by many clinician.Investigation and treatment 

of leukoplakia helps to prevent the patient from turning into 

malignancy. 
 

                  Copy Right, IJAR, 2017,. All rights reserved. 

…………………………………………………………………………………………………….... 

Introduction:- 
The most commonly encountered and accepted precancerous lesions in the oral cavity are leukoplakia and 

erythroplakia
.(1)   

Since the term leukoplakia was introduced by Schwimmer in 1877 it has been applied in many 

different ways. The most important variation is between those who use it in a clinical sense alone, and those who 

restrict the term to lesions that show, histologically, a significant degree of epithelial dysplasia: in other words, to 

lesions that presumably are more likely to become malignant
(2)

 .Commonly, oral leukoplakia causes no great 

discomfort, and it is rarely disfiguring. Therefore, our main concern about this condition arises from the well-

established observation that about 4% of patients with leukoplakia ultimately develop squamous cell carcinoma 

within the area of leukoplakia (Pindborg 1971), this progression often being on a very long time scale. However, this 

general figure conceals many variations, and special reference should be made to leukoplakia associated with the use 

of tobacco. 
(2)

. The site of involvement may also have a marked influence on the risk of malignant change. Of all 

leukoplakias, those of the floor of the mouth and the ventral surface of the tongue, and especially leukoplakia 

confined to those areas, seem to carry a very high risk of malignant change
.(2)

.  

 

Defination:- 

WHO (1978): “A white patch or plaque that cannot be characterized clinically or pathologically as any other 

disease”. 
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Warnakulasuriya et al.(1978):  “Leukoplakia should be used to recognize white plagues of questionable risk 

having excluded (other) known diseases or disorders that carry no increased risk for cancer”. 

 

First International Conference on oral leukoplakia. Malmo, Sweden : “ A white patch or plaque that cannot be 

characterized clinically or pathologically as any other disease and is not associated with any physical or chemical 

causative agent except use of tobacco”. 

 

Etiology:- 

A number of locally acting etiologic agents, includes: Tobacco, Alcohol, Candidiasis, Electrogalvanic reactions, 

Herpes simplex and Papillomaviruses, Sunlight (specifically, ultraviolet radiation ). 

 

These have been implicated as causative factors for leukoplakia. True leukoplakia is most often related to tobacco 

usage; more than 80% of patients with leukoplakia are smokers. The development of leukoplakia in smokers also 

depends on dose and on duration of use, as shown by heavier smokers‟ having a more frequent incidence of lesions 

than light smokers. Cessation of smoking often results in partial to total resolution of leukoplakic lesions.  

 

Smokeless tobacco is also a well-established etiologic factor for the development of leukoplakia; however, the 

malignant transformation potential of smokeless tobacco–induced lesions is much lower than that of smoking-

induced lesions.  

 

Alcohol consumption alone is not associated with an increased risk of developing leukoplakia, but alcohol is thought 

to serve as a promoter that exhibits a strong synergistic effect with tobacco, relative to the development of 

leukoplakia and oral cancer. In addition to tobacco, several other etiologic agents are associated with leukoplakia. 

Sunlight (specifically, ultraviolet radiation) is well known to be an etiologic factor for the formation of leukoplakia 

of the vermilion border of the lower lip. Candida albicans is frequently found in histologic sections of leukoplakia 

and is consistently (60% of cases) identified in nodular leukoplakias but rarely (3%) in homogeneous leukoplakias. 

The terms “candidal leukoplakia” and “hyperplastic candidiasis” have been used to describe such lesions. Human 

papillomavirus (HPV), particularly subtypes HPV-16 and HPV-18, have been identified in some oral leukoplakias. 

there is evidence that HPV-16 may be associated with an increased risk of malignant transformation.
(3) 

 

Clinical features:- 

The incidence of leukoplakia varies by geographic location and patients‟ associated habits. For example, in locations 

where smokeless tobacco is frequently used, leukoplakia appears with a higher prevalence . Leukoplakia is more 

frequently found in men, can occur on any mucosal surface, and infrequently causes discomfort or pain. Leukoplakia 

usually occurs in adults older than 50 years of age. Prevalence increases rapidly with age, especially for males, and 

8% of men older than 70 years of age are affected. Approximately 70% of oral leukoplakia lesions are found on the 

buccal mucosa, vermilion border of the lower lip, and gingiva
.(1)

 They are less common on the palate, maxillary 

mucosa, retromolar area, floor of the mouth, and tongue. However, lesions of the tongue and the floor of the mouth 

account for more than 90% of cases that show dysplasia or carcinoma.  

 
Homogenous leukoplakia on left buccal mucosa & lateral border of tongue 
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Figure:- Diffuse leukoplakia on floor of mouth and left lateral border of tongue 

 

Clinical Subtypes:- 

Many varieties of leukoplakia have been identified.  

“Homogeneous leukoplakia” (or “thick leukoplakia”) refers to a usually well-defined white patch, localized or 

extensive, that is slightly elevated and that has a fissured,wrinkled, or corrugated surface. On palpation, these lesions 

may feel leathery to “dry, or cracked mud-like.” 

 

Non homogenous varity includes: 

Nodular (speckled) leukoplakia which is granular in nature. The name refers to a mixed red-and-white lesion in 

which keratotic white nodules or patches are distributed over an atrophic erythematous background. This type of 

leukoplakia is associated with a higher malignant transformation rate, with up to two-thirds of the cases in some 

series showing epithelial dysplasia or carcinoma.  

 

“Verrucous leukoplakia” or “verruciform leukoplakia” is a term used to describe the presence of thick white 

lesions with papillary surfaces in the oral cavity. These lesions are usually heavily keratinized and are most often 

seen in older adults in the sixth to eighth decades of life. Some of these lesions may exhibit an exophytic growth 

pattern.  

 

Proliferative verrucous leukoplakia (PVL) was first described in 1985. The lesions of this special type of 

leukoplakia have been described as extensive papillary or verrucoid white plaques that tend to slowly involve 

multiple mucosal sites in the oral cavity and to inevitably transform into squamous cell carcinomas over a period of 

many years. PVL has a very high risk for transformation to dysplasia, squamous cell carcinoma or verrucous 

carcinoma .Verrucous carcinoma is almost always a slow growing and well-differentiated lesion that seldom 

metastasizes. 

 

 
Figure:- Proliferative verrucous leukoplakia (PVL) 
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Leukoplakia begins as thin, gray, or gray white plaque that may appear some what fissured or wrinkled, & are 

typically soft & flat. They usually have sharply demarcated borders but occasionally blend gradually into normal 

mucosa. 

 

This early stage is sometimes referred as „preleukoplakia‟ but preferable designated „Mild or thin leukoplakia‟.  

Thin leukoplakia may disappear  or continue unchanged but as time progress as many as two thirds of such plaques 

slowly extend laterally & acquire a distinctly white appearance from a thick keratinized layer. They may become 

leathery to palpation & fissures may deepen, but there should be only a few, if any, localized nodule or surface 

projections. At this stage the lesion is severe often called „homogenous or thick leukoplakia‟.  
(4,5)

 

 

L C P STAGING: (L - size C - Clinical P – Pathological:- 

Recently the Leukoplakia was graded according to size, clinical and pathological stages it is known as LCP Stagging 

: 

 L x = Size not specified,  L 1 = Less than 2cm, single/ multiple, L 2 = 2 to 4 cm, single/ multiple 

 L 3 = More than 4cm, single/ multiple,  C 1 = Homogenous,C 2 = Non homogenous 

P x = Not specified,  P 0 = No epithelial dysplasia,P 1 = Distinct epithelial dysplasia 

 

  Pathological  Clinical 

STAGE 1 L1 P0   L1 C1 

STAGE 2 L2 P0   L2 C1 

STAGE 3 L3 P0   L3 C1 

STAGE 4 L3 P1   L3 C 

 

Investigations:- 

The following investigation should  be done to detect the lesion which includes biopsy, toluidine blue 

(tolonium chloride.), lugol's iodine solution, punch biopsy, exfoliative cytology, brush biopsy, 

chemiluminiscent  illumination. 

 

Histopathology:- 

Specific microscopic characteristics of dysplasia include: 

Drop-shaped epithelial ridges,  Basal cell crowding, Irregular stratification, Increased and abnormal mitotic figure,  

Premature keratinization,Nuclear pleomorphism and hyperchromatism, and An increased nuclear cytoplasmic ratio. 
(4,5) 

 

Treatment:- 

Nonsurgical treatments (Medical management) options for oral leukoplakia : 

Carotenoids:- 

Beta-Carotene : The carotenoids are a group of extremely hydrophobic molecules with little or no solubility in 

water . Beta-carotene is a carotenoid commonly found in dark green, orange or yellowish vegetables, such as 

spinach, carrots, sweet potato, mango, papaya, and oranges . Beta-carotene is a vitamin A precursor. The only 

known effect of excessive beta-carotene intake is a state in which the skin becomes strongly yellowish, the so-called 

carotenodermy, which disappears in a few weeks after the reduction of consumption. While some authors have 

demonstrated the absence of side effects in patients that have received beta-carotene treatment, in other studies, the 

supplement diet based on beta-carotene caused headaches and muscle pain in some of the patients. The use of beta-

carotene has been recommended in order to prevent oral leukoplakia and possibly oral cancer
(5)

. The potential 

benefits and protective effects against cancer are possibly related to its antioxidizing action. This function is 

accomplished through a ligation between beta-carotene and oxygen, which is an unstable reactive molecule, thus 

diminishing the damaging effects of free radicals 
(6)

.  

 

Lycopene : Lycopene is a carotenoid without provitamin A action. This is a fat-soluble red pigment found in some 

fruit and vegetables. The greatest known source of licopene is tomatoes, which are widely employed in cooking. 

There is a positive relationship between lycopene consumption and a reduction in the risk of the development of 

degenerative diseases caused by free radicals, such as cancer and cardiovascular diseases. Lycopene has the 

uncommon feature of becoming bound to chemical species that react to oxygen, thus being the most efficient 

biological Antioxidizing agent. 
(7)

. In addition to its antioxidizing property, lycopene also has the capacity to modify 

intercellular exchange junctions, and this is considered to be an anticancer mechanism. Lycopene is better absorbed 
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in oil resin capsules and in tomato juice than in the form of raw tomatoes. No systemic significant toxical effect of 

lycopene has been observed and there is no evidence of side effects from the treatment with lycopene. Lycopene is a 

promising candidate in reducing cancer and chronic diseases in human beings; however, further research is needed 

to clarify its potential function in human health, according to the following criteria. 

 

Vitamins:- 

L-Ascorbic Acid (Vitamin C):- 

L-ascorbic acid (L-AA), the so-called vitamin C, is found in citrous fruits such as kiwi, strawberries, papaya, and 

mango. The current US recommended daily allowance for ascorbic acid ranges between 100–120 mg/per day for 

adults. It has been suggested that a daily intake of at least 140 mg/day is required for smokers because they usually 

present a reduction of the L-AA concentration in serum leukocytes.
(8)

. L-AA has antioxidizing properties and reacts 

with superoxide produced as a result of the cells‟ normal metabolic processes; this inactivation of superoxide 

inhibits the formation of nitrosamines during protein digestion and helps avoid damage to DNA and cellular 

proteins. L-AA toxicity does not occur, since vitamin is water-soluble and a decrease in absorption efficiency occurs 

when consumption exceeds 180 mg/day.
(9) 

Retinoic Acid (Vitamin A):- 

The current definition of retinoid includes all the natural and synthetic compounds with an activity similar to that of 

Vitamin A. Vitamin A exists in the human body as various interconvertible compounds, notably retinal (essential for 

vision) and retinol, which is the most potent analogue and the main form of storage and transportation. Retinoic acid 

is obtained from carotene and animal products such as meat, milk, and eggs, which, while in the intestine, are 

converted, respectively, into retinal and retinol
(10)

. In the systemic use with dosage of 300.000 IU of retinoic acid 

(Vitamin A), a clinical resolution of the 50% has been demonstrated. In topical use with dosage range from 0.05% to 

1% a clinical resolution from 10% to 27% has been obtained 
(11)

. 

 

Bleomycin:- 

Bleomycin, a cytotoxic antibiotic, was first used for the treatment of neoplasms of the penis and scrotum, but has 

also been employed for squamous cell carcinoma of the head and neck region, oesophagus, and skin. The most 

commonly adverse effects are mucocutaneous reactions, which include stomatitis, alopecia, pruritic erythema, and 

vesiculation of the skin. The use of topical 1% bleomycin in DMSO was evaluated for the treatment of dysplastic 

OL. 
(12,13) 

 

Photodynamic Therapy:- 

Photodynamic therapy (PDT) is a noninvasive method for the treatment of premalignant lesions and head and neck 

cancers. The principle of PDT is a non thermal photochemical reaction, which requires the simultaneous presence of 

a photosensitising drug (photosensitiser), oxygen, and visible light. After a period to allow the photosensitiser to 

collect in the target tissue, the photosensitiser is activated by exposure to low-power visible light of a drug-specific 

wavelength. Illumination of the tumour by light at the activating wavelength results in the destruction of cells by a 

non free radical oxidative process. These reactive oxygen species may damage crucial cell components, such as 

structural proteins, enzymes, DNA, and phospholipids. PDT is a cold photochemical reaction, and the 

photosensitizing agents are of inherently low systemic toxicity. PDT damage heals mainly by regeneration rather 

than scarring. Due to the organ preserving principle of PDT, important structures are maintained with good 

functional and cosmetic outcome. Several photosensitisers have been developed during the past. Haematoporphyrin 

and haematoporphyrin derivatives were the first photosensitisers.
(14)

  

                 

Surgical treatment:- 

A consensus considered that surgery is the 1st choice in the management of oral leukoplakia, but it has not been 

demonstrated that totally removing the lesion will exclude the malignant transformation.  

 

The surgical treatment is a diagnostic tool which is used also in the evolution of oral leukoplakia as part of its 

surveillance. there are different surgical techniques: laser, scalpel, electrocauterisation and cryosurgery. 

 

 The laser surgery has been reported as most appreciated in the last 30 years . There are two main benefits of the 

laser: the haemostatic effect and the limited scars post treatment. This can be performed for extensive lesions. It also 

has reduced post operative discomfort but the main disadvantage is that the histological diagnosis of the excised area 

will be missing. Furthermore comparing different laser techniques, CO2 laser, neodymium: yttrium aluminum 
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garnet (NdYAG) laser, and potassium-titanyl-phosphate (KTP) there are differences in recurrence rates (34.2%, 

28.9%, and 17 %) 
(15)

.  

 

Electrocoagulation can be used alone or as an adjuvant to scalpel surgery. It induces thermal damage in the 

surrounding tissues thus causing postoperative pain and edema and tissue scarring. 

 

Cryotherapy:- 

It is a method which permits the destruction of lesion tissue by freezing. It is carried out by either an “open” or a 

“closed” system . The open-system cryotherapy is the direct application of cryogen on the lesion using a cotton swab 

or by an open spray. The closed system of cryotherapy brings a greater degree of control with more complex and 

delicate apparatus. The main advantages of cryotherapy are the bloodless intervention, reduced risk of post-

operative infection, and the lack of scarring
 (16,17)

.  

 

Conclusion:- 
It is estimated that most of all cancers and cancer mortality worldwide are preventable through early detection, as it 

provides a greater chance of initiating early and successful treatment. Only sure way to avoid cancer is not to be 

born, but we can reduce our chances for cancer by a balanced approach to cancer prevention, early detection and 

effective early treatment. The main objective of secondary prevention is early detection of PMDs when they can be 

treated most effectively. PMDs are often undiagnosed due to lack of public awareness and due to lack of knowledge 

among medical professionals. Clinical appearance and diagnosis of a lesion is not adequate to determine its 

premalignant nature, as not all white lesions turn malignant. Diagnostic biopsy and histopathological examination 

should be considered for any mucosal lesion that persists for more than 14 days after obvious irritants have been 

removed. 

 

Prognosis and patient survival is directly related to stage and grade of cancer at initial diagnosis. 

 

Dentists and other health care professionals need to understand and play an important role in the early detection and 

diagnosis of oral cancer and potential malignant disorders as it can prevent the development of severe dysplasia of 

potential malignant disorders or provide a better prognosis for patients affected by oral cancer through an immediate 

treatment. 
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Background: Since early detection is the key for a better prognosis in 

different types of malignancies, this paper was conducted to determine 

the level of knowledge, attitude and practice of testicular cancer and 

testicular self-examination among the population in the western region 

of Saudi Arabia. 

Materials and Methods: This cross-sectional study was conducted in 

March 2016 at King Abdullah Sports City and Red Sea Mall Jeddah, 

Saudi Arabia, where 1600 male subjects aging 15 and above were 

interviewed, and the data were collected using a questionnaire. 

Results: It was determined in this study that knowledge level about TC 

is extremely insufficient where 61.36% reported lack of knowledge 

about TC. It also showed how lack of awareness of TSE and poor 

health education can reflect on the knowledge and practice of TSE 

where only 16.88% were educated. 

Conclusion: it is highly recommended to encourage and promote 

health education programs among the public regarding how common 

TC is in young males, as well as focus on the importance of practicing 

TSE regularly. It is also recommended that health care professionals 

should educate and periodically evaluate the role of such practices 

when it comes to early detection and better management of TC.  
 

                  Copy Right, IJAR, 2017,. All rights reserved. 

…………………………………………………………………………………………………….... 

 

Introduction:- 
Testicular cancer (TC), is the most common malignancy in men between 15 and 35 years of age, accounting for 20% 

cancer diagnosed in men within this age group [1]. Yet, it represents only 1% of all malignancy in men [2]. The 

international agency for research on cancer in 2012, produced an estimate of 55266 TC cases worldwide, with a next 

5 years prevalence rate of 214666 cases [3].  

 

Not many decades ago, TC's mortality rate reached 11% of all cancer related mortality, with a 5-year survival rate of 

64% [4], More recently, however, with the new diagnostic and therapeutic modalities at hand, a new dawn has 

emerged in terms of prognosis, making TC one of the most curable cancers in adults, with an overall survival rate 

reaching >95% in 10 years [5].  
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Early detection is becoming, the only way to improve outcomes in accordance with the current successful 

therapeutic algorithm. 

 

Determinants of early detection and diagnosis of TC are two-fold, one: Knowledge and oncology awareness of the 

male population, especially the young sector, and two: Performance of regular monthly testicular self-examination 

(TSE) as one of the first signs of TC is often a lump or swelling in the testis [6].  

 

Conflicting views are found in the literature about whether TSE should be encouraged to the public, as some suggest 

that the costs outweigh the benefits, both because of the relatively low incidence compared to other health concerns 

and because of the anxiety they feel such a focus would provoke [7]. In 1996, Best et al, conducted a study by 

providing information about TSE to 1,286 high school male students and compared them to a control group after 6 

and 18 months. The comparison demonstrated that while the knowledge level increased significantly, the anxiety 

level did not [8].  

 

Some medical associations, such as the American Urological Association recommend TSE for the early detection of 

TC [9]. The American cancer society (ACS) recommends that examining a man's testicles should be a part of 

general physical exam, as well as a cancer-related check-up. Regular TSE has not been adequately evaluated enough 

to establish that it indeed lowers the risk of TC mortality. Thus, the ACS does not recommend regular TSE for all 

men. Still, some recommend that all men examine their testicles monthly after puberty [10]. 

 

In Saudi Arabia, few studies have been conducted to assess level of awareness about TC and TSE, and as a result, no 

general recommendations nor acknowledged expert opinions in the country addressed the issue. Therefore, the 

present study was conducted to assess the knowledge level, attitudes and practices of the general population about 

TC and TSE inSaudi Arabia. 

 

Methodology and Materials:- 
This is a cross-sectional study, which was conducted during March, 2016, in 2 public venues (King Abdullah Sports 

City, and Red Sea Mall) in Jeddah, Saudi Arabia. A total of 1600 randomly selected male subjects were interviewed 

by Medical Students. 

 

Males above 15 years were interviewed. Exclusion criteria included the inability to perform TSE (e.g. bilateral 

undescended testis, hand motility disorders, etc.), andmales with severe mental disability.  

 

Data collecting tools:- 

A questionnaire was utilized to help collect data. It consisted of three sections. The first covered subjects’ 

demographic characteristics. The second addressed questions regarding knowledge ofTC, while thethird addressed 

participants’ knowledge, attitude and practices of TSE.All completed forms were anonymous. 

 

Statistical analysis:- 

Levels of knowledge were calculated as total scores by setting different code systems to positive questions (Disagree 

= 0, Do not know = 1, Agree = 2) and negative questions (Disagree = 2, Do not know = 1, Agree = 0) then by 

transforming the scores into percentages and classifying into weak (<50%), average (50-75%), and high (>75%). 

Statistical analysis was performed with Statistical Package for Social Sciences (SPSS version 22.0). P<0.001 was set 

as statistically significant in comparison. 

 

Results:- 
The demographic characteristics (Age, Marital Status, Education and Occupation) of the participants are shown in 

table 1. 
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Table (1):- The frequency and percentage of demographic characteristics (Age, Marital Status, Education and 

Occupation) 

 N % 

Age   

15-19 371 23.19 

20-24 495 30.94 

25-29 317 19.81 

30-34 153 9.56 

35-39 113 7.06 

>40 151 9.44 

Range  

Mean±SD ± 

Marital Status   

Single 1084 67.75 

Married 483 30.19 

Divorced 30 1.88 

Widower 3 0.19 

Education   

Middle School 112 7.00 

High School 722 45.13 

Under-graduate 724 45.25 

Post-graduate 42 2.63 

Occupation   

Student 597 37.31 

Employed 767 47.94 

Unemployed 236 14.75 

 

TC Knowledge:- 

61.36% of the interviewed males (n=978) did not know that it is possible to get TC. Less than 10% had received 

some form of education regarding TC (Table 2). With regard to the knowledge of risk factors for Testicular Cancer, 

table 2shows responses reflecting the knowledge about symptoms and risk factors of TC. 

 

Table (2):- The frequency and percentage of Risk Factors of TC and Symptoms of TC 

 N % 

Risk factors of TC 

Age 225 14.06 

Prior trauma to the testis 611 38.19 

Undescended testicle 299 18.69 

Race and ethnicity 179 11.19 

Family history of TC 470 29.38 

Smoking 524 32.75 

Have you been educated on the risks of developing TC? 

Yes 148 9.75 

No 1452 90.75 

Symptoms of TC 

Painless lumps on the testicle 377 23.56 

Swelling and hardness of the testicle 839 52.44 

Aching in the lower abdomen 364 22.75 

Painful lumps on the testicle 439 27.44 

Redness and itchiness of the scrotum 313 19.6 

Nausea and fatigue 139 8.69 

 

A general lack of knowledge was evident from the significantly high prevalence of answering “I don’t know” to all 

three questions (P<0.001) (Table 3). 
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Table (3):- The frequency and percentage of response to the following questions: 

Items  Agree Disagree Do not 

know 

Weight % Chi-square 

X
2
 P-value 

Do you think that TC 

has a cure? 

N 757 47 796 2310 72.1875 666.639 <0.001* 

% 47.31 2.94 49.75 

If someone is 

diagnosed with TC, 

will he become 

infertile? 

N 452 280 868 1772 55.375 342.740 <0.001* 

% 28.25 17.50 54.25 

TC can be prevented. N 737 144 719 2193 68.53125 426.624 <0.001* 

% 46.06 9.00 44.94 

 

Knowledge, attitude and practices of TSE:- 

Table 4 highlights the responses of subjects about knowledge, attitude and practice of TSE. 

Only 16.88% (n=270) stated that they had been educated regarding the benefits of TSE. Among those who received 

education, 54.98% gained this knowledge either at school or through a physician. More than 90% of the participant 

men had never performed a TSE. 

 

Table (4):- The frequency and percentage of Knowledge and practice of TSE 

 N % 

Have you heard of TSE? 

Yes 313 19.56 

No 1287 80.44 

Have you ever been taught how to perform TSE? 

Yes 161 10.06 

No 1439 89.94 

Have you ever performed TSE? 

Yes 182 11.38 

No 1418 88.63 

Have often do you perform TSE? 

Never 1449 90.56 

Once a year 68 4.25 

Every 6 months 32 2.00 

Every 3 months 16 1.00 

Every 1 month 15 0.94 

Often (every week) 20 1.25 

Have you ever been educated on the benefits of TSE? 

Yes 270 16.88 

No 1330 83.13 

If you have been educated, please indicate how this education was obtained? 

No, I have not been educated 58 21.40 

At school 57 21.03 

By a doctor 92 33.95 

Other 64 23.62 

 

Discussion:- 
This represents the first study; in Saudi Arabia to examine the knowledge, levels of practice and attitude towards TC 

and TSE. Several other studies have been conducted, in other countries, involving public audience [11], medical 

students [12], hospital technicians [13] and residents [14, 15]as subjects. 

 

TC Knowledge:- 

Our study subjects have shown significantly low levels of knowledge towards TC, where 93% have a weak level of 

knowledge. For example, 38.19% believed that prior trauma to the testis is a risk factor and 52.56% and 19.6% 
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believed that redness and itchiness of the scrotum is a symptom of TC. This lack of knowledge can be explained by 

the educational level of the majority of the subjects where 90.38% are either undergraduates or high school 

graduates (P<0.001) 

 

The percentage of subjects who has heard of TC in the current study is much lower than sohwn in another study that 

was conducted among technicians working in hospitals, which showed 63.6% having heard about TC. Given the fact 

that such subjects work in the health care field, a degree of higher awareness level is to be expected [13]. 

Furthermore, a different questionnaire was used to assess TC-related knowledge in the two studies 

 

As for knowledge about the treatment and prevention of TC, a similar low level of knowledge was demonstrated. A 

significant percentage of subjects responded with “I don’t know” to questions about likelihood of TC cure (49.75%) 

and prevention(44.9%).  

 

TSE Knowledge, Practice and Attitude:- 

The current study suggests a low level of knowledge about TSE among Saudi men, with 19.56% having heard about 

TSE, and only 11.38% having ever performed it. These results are in keeping with even lower TSE knowledge and 

practice levels which were previously reported among young European men and medical students [11, 12] 

 

Among the 16.88% who were educated about TSE, 33.95% stated having received their education from a physician. 

These findings support the role of physicians in teaching TSE. Unfortunately physician’s participation in patient 

TSE education has been variable in different reports. A study involving pediatric residents revealed a high 

prevalence of 40% who regularly engaged in teaching TSE to their patients [14]. However, an earlier study showed 

only 17.5% of physicians taught TSE to adolescent male patients on a routine basis [15]. Such an increase in 

prevalence of teaching is promising, but a similar study in our country is necessary to state a definite comparison. 

 

Conclusion:- 
The results of this study shows a great lack in knowledge level about TC. It also demonstrates how the lack of 

knowledge and awareness of TSE and poor spread of education are primary barriers to TSE. Given the excellent 

prognosis of TC when detected early, it would be advisable to direct attention towards public education programs. 

Furthermore, emphasis should be given to patient education regarding TC and TSE but healthcare professionals. 
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Timber from plantation, growth and conversion in to Wood’s design 

with the innovation of glulam, cross laminated timber (clt) makes it 

flexible, suitable for a wide range of building types and applications, 

both structural and aesthetic. Wood can be used in many types of 

buildings, from single-family homes to multi-storey condominiums and 

offices, schools, health facilities, recreational centres and public 

gathering areas. It is suitable not only as a finish material, bringing 

warmth and natural beauty to interior and exterior applications, but as a 

structural material, offering a cost-effective way to meet building code. 
 

                  Copy Right, IJAR, 2017,. All rights reserved. 
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Introduction:- 
Wood:- 

Along with stone, clay and animal parts, wood was one of the first materials worked by early humans. Microware 

analysis of the Mousterian stone tools used by the Neanderthals show that many were used to work wood. 

 

Wood is an organic, hygroscopic and anisotropic material. It’s thermal, acoustic, electrical, mechanical, aesthetic, 

working, etc. But wood has some disadvantages too. 

 

General feature of a tree body:- 

As vascular plants, trees are organized into three major organs: the roots, the stems, and the leaves. The leaves are 

the principal photosynthetic organs of higher vascular plants. They are attached by a continuous vascular system to 

the rest of the plant so that free exchange of nutrients, water, and end products of photosynthesis (oxygen and 

carbohydrates in particular) can be carried to its various parts.  

 

Seasoning of Wood:- 

Seasoning is the process of removing the moisture content from wood to minimize structural problems when used in 

construction or to provide less smoke and more uniform combustion when used as firewood. 

 

Different Ways of Seasoning Wood:- 

i. Air Seasoning: The traditional method for drying wood, air seasoning is also the longest, taking six to nine 

months. To air season wood, stack logs or planks outside on pallets in such a manner that air can circulate vertically 

and horizontally through the timbers. The raised pallets also keep wood away from vegetation and damp ground. 

Plank and log ends are often wrapped or sealed to prevent excessive moisture loss through these areas. Protect the 

drying wood from the elements with an overhead canopy. 
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ii. Kiln Seasoning: The most common and effective commercial process for drying wood is kiln seasoning, which 

accelerates the process of removing moisture through the use of external energy. Drying takes two days to one 

weekend, depending on the type of wood. Two methods, progressive and compartmental, are used for kiln 

seasoning. In a progressive kiln, timber enters at one end and travels on a trolley through chambers with different air 

conditions to progressive dry the wood. This method produces a constant flow of seasoned timber. Wood seasoned 

via the compartmental process remains in a single building where it is subjected to a program of varying conditions 

until the moisture content is removed. This process is used for hard-to-dry or expensive wood. 

 

iii. Solar Kiln: This method combines the speed of kiln seasoning with the low energy of air drying. Solar kilns 

have single-thickness windows on the south side of the structure that work as collectors to trap the sun’s energy. 

Heat collectors, made from black metal are attached near the top of the window sashes. Various methods force the 

heated air to circulate through the kiln to dry the wood. Some solar kilns have insulation to retain heat at night. This 

process takes approximately twice as long as traditional kiln seasoning. Because of its gentle nature, it is well suited 

to producing wood for furniture fabrication. 

 

iv. Microwave Seasoning: Microwave seasoning uses pulsed energy directed into timbers to drive out moisture in a 

manner that will not cause seasoning degrade. This method also provides advantages such as high speed and high 

quality and is well suited for seasoning lumber, blocks, veneer, chips, paper and wood-based composite materials. 

Areas in the wood with the most moisture absorb the most energy resulting in even temperature during the drying 

process and uniform moisture content. These factors enhance quality and reduce timber checking and warping. 

 

Cross section of a tree truck:- 

i. Annual or growth rings: These indicate rapid growth resulting in thin walled fibre or smaller proportion of the 

denser wood.  

ii. Bark: the outer layer, corklike and provides protection to the tree from knocks and other damage. 

 iii. Bast: the inner bark carries enriched sap from the leaves to the cells where growth takes place.  

iv. Cambium: layer of living cells between the bast and the sapwood. 

 v. Crown: the branches and leaves that provide its typical summer shape. 

 vi. Heartwood: mature timber, no longer carries sap, the heart of the tree, and provides the strength of the tree.  

vii. Medulla ray: (rays) food storage cells radiating from the medulla.  

viii. Pith or medulla: the centre of the tree, soft and pithy especially in the branches.  

ix. Sapwood: new growth, carries the raw sap up to the leaves.  

x. Trunk: main structure of the tree, produces the commercial timber. 

xi. Root structure: Absorbs water and minerals from the soil.  

 

Hardwoods and Softwoods:- 

There are two main groups of timber producing trees used commercially; softwoods and hardwoods.  

i. Softwoods:  Softwoods are coniferous trees and the timber is not necessarily 'soft'. They are 'evergreen'. (The 

larch is an exception) Their general characteristics are: i. Straight, round but ii. Slender, tapering trunk. 

ii. Hardwoods: Hardwood trees are broadleaf and generally deciduous. The general characteristics are: i. Stout base 

that scarcely tapers but divides into branches to form a wide, round crown. ii. The leaves are broad and may have 

single or multi lobes. Fig 2 shows three trunk. 

 
Fig 1.3:- Represent tree trunk showing growth ring. Source: Geoff’s Woodwork 
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Conversion of timber:- 

As soon as possible after felling the tree should be converted into usable timber. There are two main methods of 

converting timber: Through and through (or Plain or Crown sawn) which produces tangential boards and Quarter 

Sawn which produces radial boards. 

 

Through and through produces mostly tangentially sawn timber and some quarter sawn stuff. (Fig 1.5)  Tangential 

timber is the most economical to produce because of the relatively less repetitive production methods.    It is used 

extensively in the building industry. 

 
Fig 1.4:- through and through produces mostly tangentially. Source: Geoff’s Woodwork. 

 

There are other ways but they are all variations of tangential and radial cuts to obtain the best or most economical 

boards for the use it is to be put.  

 

Tangential boards (crown, plain or flat sawn) are used extensively for beams and joists. See fig 1.5 below. 

Radial boards (radial, figured or quarter sawn) are typically cut on 'the quarter’ and produce a pattern of the 

medullary rays especially in quartered oak. See fig 1.5 below 

 

Crown sawn is obtained by sawing tangentially to the annual rings. See fig 1.5 below. 

Rift sawn is the cut which falls between crown and true quarter sawn. See fig 1.5 below 

Quarter sawn boards are radial cut from the centre of the tree. See fig 1.5 below 

 
Fig 1.5:- Showing methods of conversion of a timber. Source: Geoff’s Woodwork. 
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Fig 1.6:- shows method at which timber conversion has taken place. Source: Geoff’s Woodwork 

Types of Woods Processed:- 

1. Hard Wood   

i. Oak: Oak is the most widely used hardwood. There are more than 60 species of oak grown in the U.S., which can be 

separated into two basic varieties; white and red. Properties: Oak is a heavy, strong, light colored hardwood. Uses: It is used 

to craft outdoor furniture and decorative carvings. Redwood burls have a "cluster of eyes" see fig 2.1. 

 
Fig 2.1 showing sample of oak wood. Source: hooved signs 

 

ii. MAPLE: Properties: Maple is so hard and resistant to shocks that it is often used for bowling alley floors. Its diffuse 

evenly sized pores give the wood a fine texture and even grain. Burls, leaf figure, and birds-eye figures found in maple are 

used extensively for veneers. See fig 2.2 below. Uses: Maple is used extensively for colonial furniture, making. 

 
Fig 2.2 showing a sample of maple wood. Source: hooved signs 

 

iii. MAHOGANY: is a tropical hardwood indigenous to South America, Central America and Africa. Properties: Mahogany 

is strong, with a uniform pore structure and poorly defined annual rings. It has a reddish - brown color and may display 

stripe, ribbon, broken stripe, rope, ripple, mottle, fiddleback or blister figures. Uses: Mahogany is used extensively in the 

crafting and furniture making see fig 2.3 below. 

 
Fig 2.3 showing a sample of mahogany wood. Source: hooved signs 

 

iv. CHERRY: Cherry is grown in the Eastern half of the U.S.  It is sometimes called fruitwood. The term fruitwood is also 

used to describe a light brown finish on other woods.  Properties: A moderately hard, strong, closed grain, light to red-brown 

wood, cherry resists warping and checking. It is easy to carve and polish. Uses: Cherry veneers and solids are used in a 

variety of styles. See fig 2.4 below. 
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Fig 2.4 showing a sample of cherry wood. Source: hooved signs 

 

v. WALNUT: Walnut is one of the most versatile and popular cabinet making woods. It grows in Europe, America and 

Asia. There are many different varieties. Properties: Walnut is strong, hard and durable. Uses: used in all types of fine 

cabinet work. See fig 2.5 below 

 
fig 2.5 showing a sample of walnut wood. Source: hooved signs 

 

vi. ROSEWOOD: Very hard and has a dark reddish brown color. It is fragrant and close grained. It is hard to work and 

takes high polish. Used in musical instruments, piano cases, tool handles, art projects, veneers and furniture. See fig 2.6 

below. 

 
Fig 2.6 showing a sample of rose wood. Source: hooved signs 

vii. TEAK: True teak is indigenous to Southeast Asia, but similar wood species also grow in Africa. Properties & Uses: 

Teak is a yellow to dark brown hardwood which is extremely heavy, strong and durable. See fig 2.7 below 

 
Fig 2.7 showing a sample of rose wood. Source: hooved signs 

SOFTWOODS 

  

i. HICKORY: There are 15 species of hickory in the eastern United States, eight of which are commercially important. 

Properties: Hickory is one of the heaviest and hardest wood. See fig 2.8 

 
 Fig 2.8 showing a sample of hickory wood. Source: hooved signs 

 

iv. CEDAR: Several species of cedar grow in the southern United States, Central and South America. Properties & Uses: 

Cedar is a knotty softwood which has a red-brown color with light streaks. Simple cases and storage closets are also 

constructed from this light, brittle wood. See fig 2.12 below 

 
Fig 2.13 showing a sample of cedar wood. Source: hooved signs 
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 v. REDWOOD: Indigenous to the Pacific United States. Properties & Uses: It is used to craft outdoor furniture and 

decorative carvings. Redwood burls have a "cluster of eyes" figure. See fig 2.14 below 

 
Fig 2.14 showing a sample of red wood. Source: hooved signs 

 

vi. BIRCH: There are many species of birch. Properties & Uses: Birch is a hard, heavy, close grained hardwood with a light 

brown or reddish colour. See fig 2.15 below. 

 
Fig 2.16 showing a sample of birch wood. Source: hooved signs 

 

vii. BEECH: The American beech is a single species which grows in the eastern half of the United States. Properties & 

Uses: Beech is a hard, strong, heavy wood with tiny pores and large conspicuous medullary rays, similar in appearance to 

maple. Uses: used for frames, a variety of bent and turned parts. See fig 2.17 below. 

 
Fig 2.17 showing a sample of beech wood. Source: hooved signs 

 

viii. IRCH: There are many species of birch. The yellow birch is the most commercially important. European birch is fine 

grained, rare and expensive. See fig 2.18 below 

 
Fig 2.18 showing a sample of irch wood. Source: hooved signs 

 

Application of Wood as a Building Material:- 

i. Quick to Build: Saves Money: Some wooden home manufacturers can construct a 100m² wooden house, on site within 7 

days. When compared with brick, stone or concrete, wood constructions certainly do save time, and inherently with that 

come savings in labour. Wood-framed houses enable easy modifications during and after the building process and it’s 

because of the ease, versatility and cost effectiveness which makes it such a popular and inexpensive choice. Insulated 

concrete form homes (ICF) can be costly, troublesome and time consuming to alter post builds. 

 

ii. Environmentally friendly  

Houses made from trees are sustainable, renewable and environmentally friendly. Did you know that wooden structures 

absorb and store atmospheric CO2, even taking into account haulage, is carbon neutral (in fact, it’s the only carbon neutral 

construction material).  Mature trees actually use absorb less carbon than younger, faster growing trees, therefore it could be 

beneficial in the battle on climate change to cut the older trees, use them in construction and plant new carbon munching 

trees in their place.  

 

iii. Mechanical Properties & Working Properties: Wood, although light has a remarkably high tensile strength. Let’s take 

wood which has a tensile strength of 0,6/cm3 and the specific gravity is 100 N/mm2, as well as steel which has a tensile 

strength of 7,89/cm3 and the specific gravity is 500 N/mm2. 
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When it comes to how workable wood is, few things can surpass it. Wood can be whittled in beautiful and creative ways, 

which can make for almost magical designs. The accuracy and finish that can be achieved with wood can help carve an 

ordinary design into something extraordinary. Further to that, wood is fairly easy to maintain and to repair. 

 

iv. Safe, Light, Sturdy & Durable: One of the many reasons why wood is still used today, despite huge strides in 

engineering excellence, is its durability weight and safety. Wood has a little bit of give in it which means it can bend slightly, 

which is a property which bricks don’t have. Therefore, if the foundations shift slightly, the wooden home can flex and move 

with the change rather than crack. Even the smallest shift in the foundations of a brick house will case cracks to appear in the 

mortar (not a good look).  They are cheaper to rebuild if destroyed by a hurricane.  

 

v. Wood a Versatile and Innovative Way to Build: Wood is the building material of the future—versatile, beautiful, and 

durable. Wood  is being used in new and exciting ways to build taller multi-storey structures.  Large public buildings like 

arenas, gymnasiums, office buildings, and apartment complexes can be constructed from wood.  New wood products, like 

Cross Laminated Timber and Glulam, are changing the face of construction, allowing taller wood buildings.  

 

vi. Building Wooden Skyscrapers: The use of Cross Laminated Timber (CLT) is opening up new possibilities for using 

wood in non-residential, multi-storey buildings. Developed in Europe in the 1990s, CLT is an engineered wood panel 

typically consisting of three, five or seven layers of dimensional lumber. Kiln-dried boards are layered perpendicular to one 

another and then glued. This cross lamination provides dimensional stability, strength and rigidity. A recent study conducted 

on behalf of the Canadian Wood Council concluded that CLT is feasible for 12 stories or more.  

 

In November 2012, the International Code Council approved a code change to expand the use of cross laminated timber 

through the building code's heavy timber construction classification.  

 

vii. Providing Strong and Beautiful Structure: Glulam makes efficient use of wood by bonding smaller pieces of 

dimension lumber together to form larger beams and columns. Used in place of concrete for beams and columns, Glulam can 

bring innovation and beauty to both commercial and residential buildings. 

 

Conclusion:- 
Wood is the building material of the future.  New wood products, like Cross Laminated Timber and Glulam, are changing 

the face of construction, allowing taller wood buildings.  
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Introduction:- 
The atomic absorption spectroscopy (AAS) method is usefully for determination of low-content precious elements 

in biological (Olmedo et all.,2013), and geological samples (Hoffman., et all 1998). One of the precious metals 

is gold. Comparison of different gold recovery methods as amalgamatoin, cyanidation was investigated previously 

(Hylander et all., 2007). Hoffman et al. (Hoffman., et all 1998), describedthe gold analysis in geological samples by 

fire-assaying methods which includes instrumental neutron activation, AAS, graphit furnace-atomic absorption or 

inductively coupled plasma emission mass spectroscopy. The functional polymers can been used for determination 

of low-concentration gold in ores and minerals by using AAS such as silicon organic adsorbent PSTM-3T 

(Pozhidaev et all., 2013). The PSTM-3T polymer also had been investigated for removal of copper and chromium 

ions from aqueous solution (Narantsogt et all., 2014). PSTM-3T polymer includes thiocarbamide functional group 

which forms the metal complexes. 

 

The Erdenet Mining Corporation (EMC) is one of the largest copper and molybdenum mining and processing 

factories in the world that located on the northern of Mongolia . The copper is concentrated by using flotation 

method of sulfide minerals. The concentration of gold in waste copper, copper ore and copper concentrate has been 

determined by using the AAS in Central Laboratory of Chemistry of EMC which method is not efficiency. The 

enrichment of precious metals is very useful for recovery and analytical chemistry. Monitoring the gold 

concentration in waste copper, copper ore and concentrate is important for mining. In recent, the polymer compound 

is treated into ores to increase the concentration of plate and precious metals. One of the polymer is the poly-

styrene-azo-thiazondithion-2,4 (PSTDT) which firstly synthesized by Basargin et al (Basargin et all., 1995). The 

PSTDT polymer can been selectively determine the low-content gold samples by using enrichment method. In this 

present work, we determined the gold content in waste copper, copper ore and concentrate of EMC.  
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Materials and Methods:- 
Materials:- 

Poly-styrene-azo-thiazandithion-2,4 (PSTDT) polymer (Astralabor, Russia) was used to determine the gold content 

in waste copper, copper ore and concentrate. The PSTDT polymer (Fig. 1a) is not dissolve in water, acid, base and 

organic solvents that includes nitrogen and sulfur atoms at ortho-position which forms a stable chelate complex with 

gold. Gold atom substitutes a hydrogen atom of imine group and connects with sulfur atom by coordination 

bond(Fig. 1b) (Pozhidaev et all., 2013). Standard solution and certified reference sample were used 1 mg/ml gold 

solution (ACROS Organics) and 0.211 ppm gold contend (OREAS 13b), respectively. 

 

Optinum condition gold adsorption 

In  order  to define the optimum condition as temperature (20 C, 50 C and 100 C), time (530 minutes) and HCI 

(0.5, 1.0, 1.5 N),  HNO3 (0.5, 1.0, 1.5 N) affecting to the gold adsorption, 25 mg PSTDT with 500 ppb gold standard 

solution were taken for 100 ml solution and stirred on the magnetic mixer. Gold contents in the solution were 

measured by spectrophotometry (MAPADA V-1600PC) to form the color complex with rodasol-XC. Adsorption 

efficiency of the gold was calculated as following equation: 

                    %100



a

fa

q

qq
R

                                  

                (1) 

Where, R, qa, and  qf are  the  adsorption  efficiency (%), concentrations (ppb)  of   the  gold  in  the  standard  

solution and filtrate  solution,  respectively. 

A. Sorption capacity of sorbent 

The solutions of gold with concentrations of 5, 10, 15, 20, 25, 30, 35, 40, 45, 50 and 55 ppb were prepared from the 

standard solution to determine the maximum amount of gold per adsorbent. 50 mg PSTDT added into each solutions 

at optimum condition then filtrate solutions were analyzed to adsorption efficiency. Sorption capacity of sorbent is 

calculated following equation: 

m

VCC
SCSAu




)( 0

 

                  

(2) 

Where, С0, С -gold concentration in initial and remained solution, respectively, V -50 ml standard solution, m- 50 

mg sorbent 

 
 

Fig. 1: Representation of molecular structure of PSTDT polymer (a) and PSTDT-Au (b). The optimized structures 

of PSTDT(c) and PSTDT-Au (d) with Mulliken atomic charges for selected atoms. Sulfur, nitrogen, carbon, 

hydrogen, and gold atoms are shown by yellow, blue, dark grey, light grey and yellow, respectively. 
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Determination of gold content in samples:- 

Experimental procedures were applied to gold determination can be broadly divided into three stages as the sample 

decomposition, enrichment and analysis stages which were summarized as a scheme in Figure 2 

 

Sample decomposition stage Samples were calcinated at 650 °C then were dissolved in nitric acid and were 

evaporated the solution. The powder had been calcinated at 450 °C to form the copper oxide. The formed oxide was 

dissolved in solution of H2SO4 : H2O2(3 %) with ratio 1 : 10. The excess solution of hydrogen peroxide was added 

and boiled the solution then was added NaCl and KI with concentration of 10 % to separate the gold, platinum, 

silver and palladium. This procedure was repeated twice. The precipitate was filtered and calcinated at 600 °C. The 

precipitate was dissolved in “Aqua regia” solution and evaporated then dissolved in 1 N hydrochloric acid. (A 

solution). 

 

Enrichment stage 50 mg sorbent( PSTDT)  were added  into “solution A” to enrich the gold in the optimum 

condition by mixing. After the formation of chelate complex, the solids were filtered and were calcined at 550 C 

then dissolved in 100 ml hydrochloric acid (1 N) then filtrate. 

  

Analysis stage  The sample burned by air-acetylene flam at 2125 - 2400 °C and measured the gold content at 242.7 

nm wavelength using flame atomic absorption spectroscopy (FAAS) (Perkin Elmer AAnalyst 800). 

 
Fig. 2:- Scheme of experimental procedures for determination of gold content. 

 

Fronter-Transform Infrared (FT-IR) spectroscopy:- 

The chemical bond frequencies of functional groups of polymer before and after treatment of sample were analyzed 

by using Frontier-Transform Infrared (FT-IR) spectrophotometer (IRPrestige-21, Shimadzu, Tokyo, Japan).  The 

powdered samples were mixed with KBr and made the pellets.  The FT-IR spectra were obtained with frequency 

range of 4000 – 400 cm
-1

. 

 

Computational method:- 

The optimization and frequency calculations of PSTDTand PSTDT-Au (Fig. 1c and d) complex were carried out 

using density functional theory (DFT) with Becke three parameter method (Becke .,1993), (Becke., 1988)and (Lee 

Yang Parr  et all., 1988), correlation exchange with 6-31G(d) (Hehre et all., 1987) and LanL2DZ basis sets by 

Gaussian09 program. (Barone et all., 2009) 6-31G(d) basis set was applied for H, C, N, and S atoms, and LanL2DZ 

was applied for Au cation. Spin multiplicity of PSTDT and PSTDT-Au complex was singlet and doublet, 

respectively.  All the convergent precisions were the system default values, and the all calculations were carried out 
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on the standard lab-level workstations with AMD Opteron 285 dual core CPU. Data visualization was carried out 

using Gauss View 03 (Frish et all., 2007). 

 

Result and Discussion:- 
Firstly, the adsorption optimum conditions of the sorption capacity of sorbent, [H

+
], temperature and time 

dependence of PSTDT polymer for gold adsorption were established as <45 mg/g, 1 N, 20 C and 15 min, 

respectively (Fig. 3 and Fig. 4).  

 
Fig. 3:- Time dependence of adsorption efficiencyfor the different acids. 

 

 
Fig. 4:- Adsorption efficiency of PSTDT polymer depends on the gold concentration. 

 

Table 1 shows that the determined gold contents in copper ore, copper concentrate and waste copper by using our 

chemical treated (CT) flame atomic absorption spectroscopy (FAAS) to compare with assay analysis (AA) FAAS 

and inductively coupled plasma (ICP) mass spectrometry (MS) methods. The gold contents in copper concentrate 

and waste copper by using CT-FAAS were higher than by using ICP-MS method which mean that the low-content 

gold determination is enriched by the PSTDT polymer are higher efficiency in analysis of copper industry.  

 

 

Table 1:- The Comparison of Gold Content by Using Different Methods of Chemical Treatment (CT), Assay 

Analysis (AA) Flame Atomic Absorption Spectroscopy (FAAS) and Inductively Coupled Plasma (ICP) Mass 

Spectrometry (MS). 
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Samples Gold content, ppm 

CT-FAAS AA-FAAS ICP-MS 

Copper ore 0.004 NA 0.005 

Copper concentrate 0.048 0.040 0.044 

Waste copper 0.005 NA 0.002 

OREAS 13b (0.211 ppm) 0.214 0.210 0.213 

The functional groups of PSTDT polymer before and after treatment of gold samples were identified using FT-IR 

experiment and the spectrum is shown in Fig. 5.  

 
Fig. 5:- FT-IR spectra of PSTDT polymer before (red) and after (blue) treatment of gold sample and their difference 

(green). 

 

In Fig. 5, the observable IR signals for PSTDT polymer were 1521.8 and 3375.4 cm
-1

 for N-H, 1348.2cm
-1

 for C-N 

(Table 2). 

 

Table 2:- The Comparison of Theoretical and Experimental Frequencies of PSTDT and PSTDT-Au. The Percentage 

of Relative Deviation of Model in Different Frequencies is Shown In Parenthesis. 

Groups Wavenumbers, [1/cm] 

PSTDT Exp.  [%] PSTDT-Au Exp.  [%] 

N-H 3518.5 3375.4 -4.0 - - - 

1514.6 1521.8 0.5 - 1525.7 -0.3 

C-N 1367.9 1348.2 -1.5 1487.7 1348.2 -10.3 

1292.8 - - 1268.6 1348.2 5.9 

The intensities at these wavenumbers were decreased after the treatment of PSTDT to copper samples. The 

differences of the intensities of –NH group are shown in the figure which means that the gold was adsorbed onto 

PSTDT polymer. The -CS group shows the important for the sorption of the metal (Narantsogt et all., 2014) 

therefore the vibration intensity of C-N bond was decreased in Fig. 5. The IR signals were similar with the group 

frequencies (Coates ., 2004) vice versa the frequencies do not shown for PSTDT polymer after treatmentsof the gold 

sample. It shows that the gold atom substituted the hydrogen atom of imine group and connected with sulfur atom 

by coordination (Fig. 1b) Pozhidaev et all., 2013). The theoretical calculations were carried out by B3LYP method 

with 6-31G(d) basis set and optimized PSTDT polymer and PSTDT-Au structures are shown in Fig. 1c and d with 

Mulliken atomic charges for selected atoms. After the Au adsorption “a” bond length, “” and “” bond angles were 

increased (Fig. 1c and d). Au-S and Au-N bond lengthsare 2.338 Å and 3.089 Å, respectively, which are similar 

results with previous report. In this study, the frequency calculations of optimized structures of PSTDT polymer and 

PSTDT-Au (Fig. 1c and d) were investigated using the B3LYP method with 6-31G(d) basis set to compare the 

experimental IR results.. In theoretical calculations, the values for N-H bond frequencies have relative deviation less 

than 4 % and the deviations of values for C-N bond frequency are 1.5 % (Table 2). Calculated frequencies of CN 

bond in PSTDT-Au were 1487.7 cm
-1

 and 1268.6 cm
-1

 and deviated by 10.3 % and 5.9 % from experimental value 

of PSTDT polymer. The experimental IR spectrum of PSTDT-Au system had shifted intensities of CN bond 

vibration. The theoretical frequency result of NH bond disappeared on IR spectrum of PSTDT-Au structure and 

N=N bond intensity was increased from IR spectrum of PSTDT (Fig. 6).  
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Fig. 6:- Calculated IR spectra of PSTDT (a) and PSTDT-Au (b). IR spectrum of PSTDT-Au between 200 cm

-1
 and 

500 cm
-1

 (b, inset). 

 

The calculated frequencies of Au-S were 314.3 cm
-1

 and 356.8 cm
-1

 (Fig. 6b). N=N bond characteristic was 

dramatically changed and indicated in HOMO orbitals (Fig. 7a and c). LUMO orbitals are shown in Fig. 7b and d 

where Au-S bond had partial occupation of LUMO orbital. The theoretical frequency values are in good agreement 

with experimental values, the same as previous reports (Narantsogt et all., 2014), (Pousti et all., 2013). Finally, the 

PSTDT polymer is a good enrichment of gold content to use the analysis of gold in copper samples. 

 

 
Fig. 7: HOMO (aand c) and LUMO (b and d) orbitals of PSTDT and PSTDT-Au, respectively. 

 

CONCLUSION:- 

The low-content gold determination in samples of copper industry was clearly examined using CT-FAAS, FT-IR 

and theoretical calculations. The optimum conditions of the sorption capacity of sorbent, [H
+
], temperature and time 

dependence of PSTDT polymer for gold adsorption were <45 mg/g, 1 N, 20 C and 15 min, respectively. The 

analysis efficiency of gold determination was increased after treatment of PSTDT polymer. The chemical 

interactions and moleculer structure of PSTDT polymer with gold were successfully determined using by FT-IR and 

theoretical calculations. 
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Patenting gene and its nucleotide sequence has been a controversial 

subject since the release of working draft of the Human Genome 

Project. A number of US Supreme Court judgments pronounced in the 

recent past and accordingly revised patent examination strategies of the 

United States Patent and Trademark Office (USPTO)created a huge 

confusion in the field of biotechnology. 

The present article explores the volatile nature of judicial decision-

making in modern biotechnology arena and attempts to analyze and 

gauge the practical impact of the landmark judgment of Association for 

Molecular Pathology v. Myriad genetics Inc. The present article also 

reveals how the Myriad judgment changed the USPTO‟s long-standing 

practice of granting patents on isolated DNA molecules and set a new 

patent-eligibility standard for genes and DNA related innovations. 

The present article also endeavors to investigate the challenges and 

possibilities of patenting isolated proteins, sequence homology and 

protein three-dimensional structure based innovations in post-Myriad 

US patent regime.  
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Introduction:- 
After the release of working draft of the Human Genome Project, the US Patent and Trademark Office (USPTO) 

received a number of letters from stakeholders including the then NHGRI
1
 director Francis Collins arguing a 

revision of its acceptability norms for gene and DNA sequence related patent applications. In 2001, USPTO issued a 

guideline raising the bar on patent-eligibility standard for DNA related patent applications stating that identification 

of gene sequence alone is not patentable, but that discoveries directed to genes isolated from their natural 

environment might be patentable if they possessed “specific, substantial and credible utility”.
2
USPTO specifically 

clarified in its revised guidelines that even if a gene was discovered from its natural source but “isolated” and 

“purified” from other molecules naturally associated with it would be patent-eligible as long as the requirements of 

title 35 of the US code were met. And in such cases questions whether the gene is an invention or discovery will not 

                                                           
1
 The National Human Genome Research Institute (NHGRI) is a division of the National Institute of Health (NIH) 

originally established as the National Centre for Human Genome Research (NCHGR) in 1989 to carry out the 

International Human Genome Project (HGP). 
2
 Federal Register, Pub. L. No. 4, 66 1092–99 (2001) 
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arise even if the isolated gene in question has a nucleotide sequence similar to its natural counterpart.
3
However, 

USPTO has always been of the opinion that purified state of synthetic gene is different from those of the naturally 

occurring compounds. Hence, there is no objection in granting patents for such genes as „composition of matter‟ or 

„a matter of manufacture‟.
4
Patent applications directed to isolated gene never faced unavoidable challenge at the 

USPTO, however, the scenario dramatically changed in 2013 when the US Supreme Court invalidated three 

disputed patents of Myriad Genetics Inc. related to BRCA gene. The Myriad judgment has not only set a new 

interpretation standard for§101 but also created an uncertain environment for future patent applications related to 

genes and DNA molecules. The present article investigates the adverse effect of Myriad judgment caused to gene or 

DNA based future patent applications and possibilities of patenting other genomics innovations in post-Myriad 

American patent regime.  

 

Landmark Court Decisions And Changing Patent-Eligibility Jurisprudence in Modern 

Biotechnology Arena:- 
2.1   The Us Supreme Court Judgment On Gene Patenting And Legal Uncertainty 

In patent ecosystem, it is a well-observed phenomenon that even a brilliant discovery or a breakthrough innovation 

does not by itself is patent-eligible unless they meet the statutory requirements
5
. This fact becomes more prominent 

when the real world experience of genomic technology is brought to Courts in the form of actual cases. In 2013, a 

landmark judgment of the US Supreme Court completely changed the scenario of gene patenting in America. The 

US Supreme Court‟s ruling on Association for Molecular Pathology v. Myriad genetics, Inc. altered the USPTO‟s 

thirty years old practice of granting patents on isolated genes and DNA molecules
6
.  In Myriad case, the observation 

of the US Supreme Court was completely different from the observation once had in Parke-Davis & Co. v. H. K. 

Mulford Co., an age-old landmark case on adrenaline patent dispute. It was then noted by the Supreme Court that 

compounds “„isolated‟ from nature are patentable even if it were merely an extracted product without change; there 

is no rule that such products are not patentable.”Surprisingly, the US Supreme Court completely undermined the 

long history of natural product patenting and relied heavily on the Mayo v Prometheus, a process-patent litigation, to 

decide Myriad’s disputed patents directed to genomic DNA. The controversial patent dispute between Mayo 

Collaborative Services and Prometheus Laboratories was related to diagnostic test and method of determining 

appropriate dose of thiopurine metabolite for the treatment of patients suffering from autoimmune diseases. The US 

Supreme court held in that patent dispute that giving drugs to patient, measuring metabolites for that drug etc. as 

claimed in US patent No. 6,355,623 and 6,680,302,were not allowable as they were close to natural law exception 

of the US patent statute. Though the Prometheus patent dispute was not entirely relevant for Myriad’s human gene 

patenting issue, however, it influenced the US Supreme Court to a large extend which led to rejection of nine claims 

directed to genomic DNA of three disputed patents.
7
The Court clarified its position stating that “a naturally 

occurring DNA segment is a „product of nature‟ and not patent eligible merely because it has been isolated”. The 

Supreme Court‟s decision in Myriad is not only an unexpected departure from a long-standing affirmation of 

isolated DNA patenting but also raises obvious questions regarding the volatile nature of judicial decision-making in 

the modern biotechnology arena.    

In Myriad litigation, the US Supreme court set a new paten-eligibility standard applicable for all future patent 

applications related to gene or DNA sequence. The “new and useful…composition of matter”–requirements as set 

forth in §101 or claiming naturally occurring phenomena (natural law
8
 exception) will be judged based on the 

                                                           
3
Id. 

4
See infra 16. 

5
Funk Brothers Seed Co. v. Kalo Inoculant Co., 333 U.S. 127.  

6
 The Federal Circuit pointed out in Myriad Case that the USPTO has issued patents directed to DNA for almost 

thirty years. The FC also pointed out that 2,645 patents claiming “isolated DNA” has already been issued by the 

USPTO. 
7
 Claims 1,2,5,6 and 7 of US patent No. US 5,747,282;  Claim 1 of US patent No. US 5,693,473 directed to BRCA-1 

gene and Claims 1, 6 and 7 of US patent No. US 5,837,492 directed to BRCA-2 gene. 
8
 As described in MPEP §2106, in addition to the terms laws of nature, physical phenomena, and abstract ideas, 

judicial exceptions have been described using various other terms, including natural phenomena, products of nature, 

natural products, naturally occurring things, scientific principles, system that depends on human intelligence alone, 

disembodied concept, mental process and disembodied mathematical algorithms and formulas, for example. The 

exceptions reflect the judicial view that these fundamental tools of scientific and technological work are not 

patentable.  
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primary enquiry–whether the claimed invention is meant for creating “incentives that lead to creation, invention, and 

discovery or impeding the flow of information that might permit, indeed spur, invention”. 
9
In this regard, the US 

Supreme Court observed that a delicate balance is required to be maintained in order to arrive at a rational 

conclusion. The Court further clarifies that the synthetic DNA fragments e.g. exons-only DNA fragment or cDNA is 

patent-eligible like before
10

, even if the nucleic acid sequence of the synthetic DNA molecule is similar to that of the 

naturally occurring gene codes for the same protein.  

 

Challenges and Possibilities In Genomics Innovations:- 
Though the magnitude of Myriad judgment is huge, however, it is not a blanket prohibition for patenting all 

DNA/gene sequence of human origin or any other origin, but for those DNA/genes that are merely “isolated” from 

natural environment and do not show markedly different characteristics (as established in Diamond v. 

Chakrabartycase) in terms of modification in the nucleic acid chain. 

 

Immediately after the Myriad judgment, USPTO again changed its examination strategy towards gene-related 

innovations. According to a memorandum
11

 issued by the USPTO on 13
th

June2013, patent examiners were 

instructed to reject all product claims directed to naturally occurring DNA molecule whether it was isolated or not.  

 

3.1   Nucleotide sequence-based innovations 

DNA sequence information represented by A, T, G, and C alone is not a patent-eligible subject matter under the US 

patents law as it is nothing more than a typical nucleic acid sequence information.
12

 However, according to Myriad 

interpretation standard of §101, markedly different DNA fragment or gene described by nucleic acid sequence in the 

form of A, T, G and C is patent-eligible provided they meet the utility requirements as set forth in the current US 

patent statute.  

 

Similarly, ESTs
13

 are also patent-eligible under the current US patents law if they meet the criteria of utility, novelty 

and non-obviousness. Moreover, the Myriad judgment further strengthened the patent-eligibility of EST as the 

Supreme Court has completely acknowledged patent eligibility of cDNA.
14

 

 

A reasonably favorable environment is also expected for nucleotide homology-based innovations. There is no 

specific rule in the United States for DNA sequence homology based patent applications. Therefore, it is most likely 

that USPTO will continue to assess such patent applications based on their own technical merits. According to 

general practice, the USPTO accepts homologous DNA sequences (both nature and the degree of homology) of 

genes or fragments thereof as a patent-eligible subject matter as long as they satisfy other criteria, e.g. sufficiency of 

disclosure, credible utility etc. The USPTO has a coherent approach for sequence homology related broad claims. 

Claims reciting whole nucleotide genus is also allowable in a single patent application on the condition that the 

representative nucleotide species are adequately described in the specification. Though protection of whole 

nucleotide genus sometimes leads to cross-species patent coverage because of the fact that some homology/percent 

identity claims encompasses a large number of macromolecule variants which may belong to entirely different 

species
15

 or orthologs, however, USPTO does not raise any unavoidable objection in accepting them. Additionally, 

DNA homologs are not considered to be non-patentable merely because of the reason that the function and utility of 

the claimed DNA homologs have asserted through bioinformatics method analyzing sequence homology with prior-

art nucleic acid sequence found in public databases.
16

 

                                                           
9
12-398 Association for molecular pathology v. Myriad genetics, Inc. (06/13/2013), (us 2013). 

10
Id. 

11
MEMORANDUM from Deputy Commissioner for Patents Examination Policy to Patent Examining Corps, 

Supreme Court Decision in Association for Molecular Pathology v. Myriad Genetics, Inc. (USPTO Jun. 13, 2013).  
12

 Supra note 2 
13

 Expressed Sequence Tags (ESTs) are small chain of nucleic acids, generally 200-800 base pair (bp) in length, 

generated from randomly selected cDNA clones. ESTs are extremely useful for purpose of gene identification and 

verification of gene prediction. --- John Parkinson (ed.). Expressed sequence Tags (ESTs): Generation and analysis, 

vol.533, Humana Press 2009. 
14

Supra note 9. 
15

Letter from Eli Lilly and Co. to USPTO, COMMENTS OF ELI LILLY AND COMPANY ON THE REVISED 

INTERIM WRITTEN DESCRIPTION GUIDELINES 132 (USPTO). 
16

supra note2, at 1096 
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3.2   Amino acid sequence-based innovations 

USPTO has a non-stringent practice regarding the acceptability of protein homology-based claims. Amino acid 

sequence disclosed for a single species is considered to be a representative of the genus because all member amino 

acid sequence have at least certain degree of percent identity with the parent genus and therefore obtaining patents 

on this subject matter does not involve major challenges as long as the description of representative amino acids 

fulfills enablement requirements stipulated in §112 of U.S.C. 35. 

  

According to recent USPTO guideline
17

 issued on March, 2014, claims directed to proteins are close to judicial 

exceptions i.e. natural phenomena or natural product. Therefore, proteins are not patent-eligible under §101 unless 

they are significantly different
18

 from the judicial exception regardless of the use of words like, “isolated”, 

“recombinant”, or “synthetic” etc. in claims reciting a protein. Similar to DNA sequence, amino acid sequence of a 

protein or peptide alone is not patent-eligible unless it is markedly different (in terms of addition, deletion or 

substitution of amino acid(s)) from the naturally occurring protein molecule
19

.  

  

In advent of major breakthroughs in bio techniques, functional genomics products, e.g. therapeutic proteins 

produced by recombinant DNA (rDNA) technology have been successfully used worldwide including in the USA to 

treat a wide range of diseases for which there was no cure using pharmaceutical drugs.
20

 Proteins/peptides are 

considered to be potential drug candidate for various practical reasons which include target specificity, non-

interference with other biological processes of the human body etc. Because of these useful characteristics, 

researcher‟s principle objective always focused on producing synthetic protein/peptide molecules that are 

structurally (both in terms of amino acid sequence information and three-dimensional conformation)  similar to 

those found in human body
21

for example, Humulin®.
22

Although these man-made variants of structurally resembling 

molecules are often confused with the molecules found in nature and contested during prosecution ,however, 

patenting these therapeutic macromolecules should not face any additional challenge in post-Myriad US patent 

regime because of the fact that the Court‟s observations on isolated genomic DNA will certainly have some limits 

and will not necessarily be applicable for isolated proteins or peptides and encoding amino acid sequence thereof. 

Any adverse impact to isolated protein patenting can also be ruled out in view of the Prometheus judgment. In Mayo 

Collaborative Services v. Prometheus Labs, Inc., the Court stated that “all inventions at some level embody, use, 

reflect, rest upon, or apply laws of nature, natural phenomena, or abstract idea,” and “too broad an interpretation of 

this exclusion principle could eviscerate patent law”.
23

In addition to that, in Myriad, the Court had no observation 

regarding patent-eligibility of isolated proteins and USPTO has no specific guidelines in this regard either.  Hence, it 

can be said that isolated proteins/peptides of natural origin or their recombinant variants are still patent-eligible 

under §101 of the US patent law. 

 

3.3   Structural Genomics Innovations 

Besides patenting isolated therapeutic proteins and amino acid sequence based innovations, it is also evident that 

trends of protecting structural genomics innovations have been increased significantly around the world. Three-

dimensional structural information of protein is always proved to be crucial; naturally, protection of this spatial 

information has great value for bio technology industry. According to a report on the comparative study
24

 conducted 

                                                           
17

MEMORANDUM from Deputy Commissioner for Patents Examination Policy to Patent Examining Corps., 2014 

Procedure For Subject Matter Eligibility Analysis Of Claims Reciting Or  Involving Laws Of Nature/Natural 

Principles, Natural Phenomena, And / Or  Natural Products (USPTO Mar. 4, 2014). 
18

Id. 
19

 USPTO, supra note 17. 
20

Tom Strachan and Andrew Read, Human Molecular Genetics (New York : Garland Science/Taylor & Francis 

Group, c2011., 4th ed. 2011). 
21

Id. 
22

Humulin® is a polypeptide hormone manufactured by Eli Lilly &Co. from a non-disease-causing laboratory strain 

of Escherichia coli bacteria, is the world‟s first recombinant DNA drug approved by the FDA. Structurally, this 

rDNA originated insulin is indistinguishable from pancreatic human insulin designed to save millions of lives 

around the world suffering from diabetes.   
23

10-1150 Mayo collaborative services v. Prometheus laboratories, Inc. (03/20/2012), (US 2012). 
24

 Trilateral Co-operation between EPO, JPO and USPTO was set up in 1983 with the objectives including 

improvement of the quality of patent examination process, improving quality of incoming applications, solving 
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by trilateral patent offices, inventions that claim protein three-dimensional structural coordinates fall under the 

category of “information contents” which is further interpreted as nothing more than “mere presentation of 

information or abstract ideas”. Therefore, innovations related to this technological field are not patent-eligible under 

§101.  

 

However, protein three-dimensional structures represented by spatial arrangements of atoms or structural coordinate 

data are considered to have technical effect as long as they are used in an in silico or bioinformatics screening 

method to generate chemical compounds. In 1999, USPTO granted a patent in this area for the first time for an 

invention directed to the use of structural coordinates of interleukin-1β converting enzyme (ICE) and mutants 

thereof to screen and design  potential drug candidate. Since then a number of patents have been granted by the 

USPTO, e.g. patent No. US6,490,588 and US6,329,184 to name a few for inventions directed to protein three-

dimensional structure and their use in structure-based-drug-design (SBDD). 

 

The patent-eligibility standard has certainly been raised for gene-related innovations in light of a number of 

Supreme Court judgments
25

 and revised USPTO guidelines; however, there has been no sign of increase in the 

number of rejection of patent applications from 2012 until now. Patent prosecution history of post Myriad era 

suggests that USPTO has been issued patents for genomics innovations after a thorough patent-eligibility assessment 

under § 101; naturally, that process led to a substantial increase in the issuance of office action until grant. 

 

Conclusion:- 
It was initially estimated that the material consequence of the Supreme Court judgment in Myriad patent litigation 

would be far-reaching. However, it seems that the practical impact of this judgment to gene related future patent 

applications will not be severe as anticipated. The trend of filing patent applications at the USPTO and issued 

patents in the area of gene or DNA related innovation is still maintaining its usual momentum. Most importantly, no 

significant irregularity in this regard has been noticed in post-Myriad patent regime.   

 

However, in light of revised patent practice of the USPTO, chances of obtaining patents is certainly higher for those 

genomics innovations that are more restricted to non-naturally-occurring nucleotides, such as cDNA or nucleotides 

of man-made variants. On the other hand, isolated proteins and its recombinant variants including their encoding 

amino acid sequences should not face any additional challenge at the USPTO as the breadth of Myriad judgment is 

limited to isolated genomic DNA or genes of human origin. Inventions directed to sequence homology or percent 

identity is likely to be assessed based on their individual technical merit and scope of the invention, like before. 

Whereas, other genomics innovations, e.g. innovations directed to protein 3D structures and their applications in 

drug discovery (SBDD) are less susceptible to any direct impact of Myriad judgment. Though spatial information of 

protein itself is far beyond any patent protection, however, protection for the use of such structural information in 

the production of useful products will continue to be allowable under the useful and credible utility doctrines until 

any specific guidelines in this regard is issued by the USPTO in contrary to present examination practice.  

 

Finally, it can be said that the Supreme Court decisions and USPTO guidelines issued in various occasions since 

2012 certainly elevated the standard of subject matter eligibility of biotechnology innovations. However, the overall 

patent granting scenario in biotechnology domain has not been changed significantly in post-Myriad era except the 

fact that there has been an increase in the number of office action till the grant of each biotechnology patent 

application.     

 

                                                                                                                                                                                           

common problems related to IPR protection, harmonization in practice between three patent offices etc. -- Report on 

Comparative Study on Protein 3-Dimensional (3-D) Structure Related Claims (2002). 
25

Supreme Court‟s ruling on diagnostic method claims (Mayo Collaborative Services v. Prometheus Laboratories, 

Inc., 566 U.S. ___, 132 S.Ct. 1289 (2012); Supreme Court‟s rejection of patents directed to isolated genomic DNA 

segments (Ass‟n for Molecular Pathology v. Myriad Genetics, Inc., 569 U.S. ___, 133 S.Ct. 2107 (2013)) and  

Supreme Court‟s observation on abstract idea in Alice Corp. v. CLS Bank Int‟l, 134 S.Ct. 2347 (2014). 


