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Research Reviews on Middleware Presales Consulting 

Ramanathan Mohan
*
, Tharini Ramanathan

**
, Ganesh Rajendran

**
 

 
* Department of Management Studies, Bharathiar University 

 
    Abstract- Middleware becomes a strong research area. The 

reason is the ability of middleware technologies to solve all the 

integration problems in an enterprise. This technology combined 

with other technologies can solve pressing problems for 

mankind. 

 

    Index Terms- Middleware, Integration, PreSales, Request for 

Information, Request for Proposal. 

 

I. INTRODUCTION 

he term Middleware defines ñ A set of software programs 

that connects different programs together ò. In todayôs 

computerized world, there are lot of benefits to mankind. If all 

computerized systems talk to each other effectively and 

efficiently there would be lot of benefits to mankind. Presales 

professionals play a key role in architecting the solution for any 

enterprise with middleware technologies. The paper focuses on 

the reviews of presales consultants and their views. 

 

II. IMPORTANCE OF RESEARCH IN MIDDLEWARE 

    Given the fact that middleware adds a lot of value, there has to 

be a lot of effort that goes in each architectural framework. The 

framework need not be technical. Mostly in sales engagement, 

competencies of middleware professional are key in suggesting 

and evangelizing the middleware technologies. Every customer 

has issues and challenges in their IT setup and complexities. It is 

upto the middleare presales consultants to understand, discuss, 

elaborate, present and articulate the benefits of middleware. 

III.  STUDIES AND FINDINGS - REVIEWS 

¶       Patrick Isom, a Technical PreSales consultant says 

ñPre-sales is all the stuff that happens to develope a 

sale. As a pre-sales consultant I am closely tied to the 

sales team but support them in a technical way. I 

started as a technical person, then went into full on 

sales and now am back as a technical consutlant. Pre-

sales consultants are instrumental in technical sales 

cycles as they are able to analyze the customer 

requirements and assist in developing a proper 

solution. Most products these days are not a one size 

fits all and most successful business are in solution 

oriented sales. As a pre-sales technical consultant it is 

my job to make sure the solution fits the customer 

requirements and will work properly once 

implemented. You dont have to be a sales person but 

you do need to understand sales cycles. You do need 

to be the "expert" in your field and understand how 

your product works.ò -February 7, 2012. 

 
¶    Cristian Dinescu says ñIn short you have to fill the 

gap between the functional and business requirements 

of the Customer and the actual technical 

implementation of your highly-specialized technical 

team proposed to do the job. So, you have to speak 

the "bits-and-bytes-and-MHz" technical language and 

translate it into common language understandable by 

a non-technical Customer Manager who needs to 

know some important information about his business. 

And present the solution more like benefits, TCO, 

lowering risk, automation, control, audit trails instead 

of "We deliver our servers with the fastest Intel 

processor installed and we have more useful storage 

compared with our competition." It takes long time to 

became a true Presales Professional because you need 

to have technical skills in your domain of expertise, 

but also Sales skills and preferably also knowledge in 

PM (Project Management) and BM (Bid 

Management). It is someone who stops the Salesman 

to promise to the Customer un-realistic things and 

also makes sure that a System Engineer doesn't 

include in the offer 10 man-day just to install an 

operating system on one server.ò  -February 8, 2012. 

 

¶    Olga Kuzmina says ñIt's a very unique set of skills, 

you have to be technical to understand what would be 

the best way to design the solution and with perfect 

customer facing skills at the same time. The most 

difficult bit it to "translate" customer words into a 

valid requirement.ò -February 8, 2012  

 

¶     Jeff Mason says  ñOf course the simple answer is any 

function or task that is performed before the actual 

contract is signed. But what does that mean in real 

life? I will try and run through what I have 

experienced in the pre-sales cycle: Initial visibility in 

the sales pipeline: Typically you are going to be 

involved with a pre-sales cycle with a prospect as a 

result of either the prospect making contract with the 

company, or the company reaching out to the prospect 

in one way or another. A good portion of the time, 

this initial contact, is handled by the salesperson, 

whether that is inside sales, or out. Most sales people 

are sensitive to the time and resources that they obtain 

from within the company and itôs at this stage that the 

sales person will qualify the prospect to ensure that 

expending company resources on it are worthwhile. 

However, for a number of valid reasons, the sales 

person will reach out to you for assistance, education, 

T 

http://www.linkedin.com/groups?viewMemberFeed=&gid=64542&memberID=58765021&goback=.gmp_64542
http://www.linkedin.com/groups?viewMemberFeed=&gid=64542&memberID=99106273&goback=.gmp_64542
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involvement, or just to discuss the opportunity with 

you. This stage is formally managed through the sales 

pipeline that can take the form of a spreadsheet for 

small companies, or a software system with processes 

around it in medium to large companies. Itôs to your 

advantage and I would say mandatory that you have 

some visibility at this stage of the pre-sales cycle so 

you can understand what can be possible coming your 

way and to allow you to share and leverage your 

experience and skills with the sales team. Initial 

Contact: This can take the form of a sales person 

contacting the prospect and getting them to agree to a 

conference call, demo, initial preliminary discussion, 

or face to face. I have observed that a face-to-face 

meeting this early on is the exception, but it does 

happen and more times than you would think. 

Typically this is a conference call and Webex to 

discuss the overall solution and most of the time it 

involves a demo of the product. All of the steps 

outlined here require everyone to be at the top of their 

game, but demos are that event that require 

experienced resources, planning, coordination, and 

fall back procedures in case something goes wrong. 

Too many times the demo is lacking because prior 

planning wasnôt taken and the lack of coordination 

can lead to confusion and the perception or reality 

that you as a company are disorganized.ò  -February 

9, 2012 

 

IV.  CONCLUSION 

Based on the research reviews, middleware professionals can 

help customers and product companies to understand, get the 

requirements and use their competencies to build a framework 

for suggesting the successful  architecture using middleware 

technologies. 
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    Abstract- Today IT workplace stress is becoming a major 

issue and a matter of concern for the employees and the 

organizations. It has become a part of life for the women 

employees, as life today has become so complex at home as well 

as outside that it is impossible to avoid stress. Selye [1936] 

defines stress as ña dynamic activity wherein an individual is 

confronted with an opportunity, constraint or demandò 

    

    Index Terms- Stress, IT 

I. INTRODUCTION 

Indian families are undergoing rapid changes due to the 

increased pace of urbanization and modernization. Indian women 

belonging to all classes have entered into paid occupations. At 

the present time, Indian women's exposure to educational 

opportunities is substantially higher than it was some decades 

ago, especially in the urban setting. This has opened new vistas, 

increased awareness and raised aspirations of personal growth. 

This, along with economic pressure, has been instrumental in 

influencing women's decision to enter the work force. Most 

studies of employed married women in India have reported 

economic need as being the primary reason given for working. 

Women's employment outside the home generally has a positive 

rather than negative effect on marriage. Campbellet al. studied 

the effects of family life on women's job performance and work 

attitudes. The result revealed that women with children were 

significantly lower in occupational commitment relative to 

women without children; contrary to expectation, women with 

younger children outperformed women with older children. 

Makowska studied psychosocial determinants of stress and well-

being among working women. The significance of the work-

related stressors was evidently greater than that of the stressors 

associated with the family function, although the relationship 

between family functioning, stress and well-being was also 

significant. 

II. MULTIPLE ROLES AND PROFESSIONAL WOMEN 

Super identified six common life roles. He indicated that 

the need to balance these different roles simultaneously is 

a reality for most individuals at various stages throughout 

their lives. Rather than following a transitional sequence 

from one role to another, women are required to perform 

an accumulation of disparate roles simultaneously, each 

one with its unique pressures. Multiple role-playing has 

been found to have both positive and negative effects on 

the mental health and well-being of professional women. 

In certain instances, women with multiple roles reported 

better physical and psychological health than women with 

less role involvement. In other words, they cherished 

motivational stimulation, self-esteem, a sense of control, 

physical stamina, and bursts of energy. However, multiple 

roles have also been found to cause a variety of adverse 

effects on women's mental and physical health, including 

loss of appetite, insomnia, overindulgence, and back 

pains.  

 

III.  IMPORTANCE OF RESEARCH IN STRESS 

An increasing number of articles have promoted the 

importance of workïlife balance. This highlights the current 

concern within society and organizations about the impact of 

multiple roles on the health and well-being of professional 

women and its implications regarding work and family 

performance, and women's role in society. The following 

variables influencing the experience of workïlife balance 

were identified while reviewing the international literature. 

a. The multiple roles performed by women 

b. Role strain experienced because of multiple roles, i.e., 

role conflict and role overload  

c. Organization culture and work dynamics: 

Organizational values supporting workïlife balance 

have positive work and personal well-being 

consequences  

d. Personal resources and social support: Several studies 

confirmed the positive relationship between 

personalities, emotional support and well-being 

e. Career orientation and career stage in which women 

careers need to be viewed in the context of their life 

course and time lines  

f. Coping and coping strategies: Women use both 

emotional and problem-focused coping strategies to deal 

with role conflict.  
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IV.  STUDIES AND FINDINGS ï REVIEWS 

Som Mittal, President, NASSCOM, holds that gender inclusivity 

is a must for the long-term success of industry. "India will play a 

key role in future transformation... Women are a key and vital 

part of our workforce, and industry will continue to work 

towards creating a conducive environment and attract more 

women employees and leaders." Workplace diversity in industry 

gives it a leading edge in the marketplace, and is therefore of 

even greater importance in these times of economic recession 

and slowdown. Gender inclusivity is no longer corporate social 

responsibility but a business imperative. 

 

Cleo Thompson, Gender Advisory Council, Global HC, 

PriceWaterhouse Coopers, observes that in 2010, 60% of 

graduates across America, Asia and Europe will be women. 

Placing this huge pool of talented women in leadership roles will 

improve the return of investor capital, the quality of the end 

product, and the corporate bottom line. Harnessing the power of 

talented women "will pave the way for future generations". 

 

N Krishnakumar, CEO, MindTree Ltd, believes that "building 

business is not just a man's job. Women helped build up 

MindTree" as a force to reckon with globally. It is wrong to think 

that transformation can be effected by men alone. He cites the 

case of Xerox, where an all-women top management team 

recently collaborated to transform the company. 

 

Ambitions are changing in today's world. Educated women are 

now coming in larger numbers from tier II cities and smaller 

towns across India. These women, with their personal drive, 

integrity and capacity to manage conflict positively, can build 

value for stakeholders in a business enterprise. Employing 
women, in the words of N Krishnakumar, is a "smart business 

decision". Women should not expect concessions but demand 

their rights as valuable contributors to enterprise, he feels. 

Shankar Annaswamy, Managing Director, IBM India, believes 

that business innovations will make the key difference in 

surviving the impending financial tsunami. "We are way behind 

the rest of the world," says Pramod Bhasin, President and CEO, 

Genpact. The talent pool of qualified women professionals must 

be effectively tapped to strengthen industry and the economy. In 

India, only about 25% of the business leadership is comprised of 

women. In China, on the other hand, women comprise nearly 

60% of the business leadership. "The glass ceiling exists. We 

have to break it visibly and rock the boat to make things change." 

Women as innovators bring value to enterprise in a rapidly 

changing world 

 
This study also found that overall, women ascribe greater 

importance to True innovation is not about commanding, but 

getting people to feel comfortable about change," says Sharad 

Sharma, CEO (R&D) Yahoo India. Today, metaphors for 

leadership are changing. With more information available than 

ever before, today's business leaders can no longer claim access 

to privileged information. Today's business leader is like a 

masterful coach coaxing the best performance from an average 

team. The role of an enlightened parent may perhaps be the 

future metaphor for leadership. The leader should not instruct, 

but engage the hearts and minds of the team; draw out their 

passion and leverage their strengths. 

 

Women have a natural adaptability and capacity for change. 

Today, talent is only a good starting point. You need to make 

something out of that talent. It takes study and persistence to 

build skills and then become an expert and adaptive change 

agent. Women may have this natural ability but they need to be 

motivated and build a positive self-image, says Sharma. "Faith in 

oneself is a major turning point for innovation and change." 

 

Nancy Thomas, Vice-President, IBM Global Business Services, 

holds that diversity of background and ideas are key drivers of 

innovation. Stereotypes such as the glass ceiling are barriers to 

innovation. In today's business environment, innovation is of 

great importance and is much more than a product offering. 

Today, the rest of the world, and mature markets, are eager to 

hear about growth countries such as India and of the innovations 

that drive this growth. Acknowledging the value and potential of 

women as innovators, IBM encourages more women to earn 

patents on processes they have formulated. 

 

Women are traditionally stereotyped as collaborative consensus-

builders ready to take the backseat. Nancy Thomas urges women 

to "learn when to stop consensus-building and make decisions for 

the team. Building credibility and authority is vital for 

leadership. Cultural factors do restrain women. But the real glass 

ceiling is the one we put upon ourselves. We women are our own 

barriers. Women must hone their capacity to handle 

opportunities and embrace them". 

 

Accenture undertook research for One Step Ahead of 2011: A 

New Horizon for Working Women to gain a better 
understanding of how prepared women and men feel to meet the 

challenges of the multi-polar world, a phenomenon in which 

traditional centres of economic power are being dispersed more 

widely around the globe. For this study, 4,100 business 

professionals from medium to large organisations in 17 countries 

were surveyed online between December 2007 and January 

2008. 

 

The study found some striking differences among individual 

countries. Professionals of both genders in several key emerging 

markets were more likely to say they felt equipped than were 

their counterparts in developed markets. The majority of 

respondents in India, China and Brazil -- 70%, 68% and 58% 

respectively -- said they felt equipped to succeed in the global 

business world of 2011. On the other hand, respondents in the 

UK and France were least likely and indicate greater readiness 

for a number of key skill areas than men do. Specifically, they 

express a heightened propensity to cultivate skills related to 

inclusion and diversity, social responsibility and global skills. 

According to the report, technology is the skill that women 

overall deem most important to success in the future, and the one 

they are most willing to embrace as an enabler of new business 

models. 

 

"The current economic crisis shows how interconnected we are," 

says Rekha M Menon, Executive Vice-President, Accenture 
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India. "Innovation can come from anywhere. Our study shows 

that women in emerging markets report better readiness to face 

the future." Gender diversity influences organisational 

effectiveness. Corporates with more women in top leadership 

clearly can face changes and innovate, and therefore perform 

better. Yet, women are clearly behind in certain key areas of 

effectiveness at the workplace. Accenture globally encourages 

women to hold patents for their innovations, Menon adds, as one 

of the many ways to encourage and nurture the talents of women. 
 
NASSCOM-Mercer study on women in IT and BPO 

 

This six-week study of 40 organisations, with special emphasis 

on technology shows, in the words of Padma Ravichander, MD, 

Mercer (India), that "we are travelling beyond inclusivity 

towards empowerment". The report shows how gender 

inclusivity has its own rewards for an enterprise. Adequate 

representation of women in the workforce enhances creativity, 

productivity and the ability to manage change. The study shows 

the paradox of more women being recruited at the entry level, but 

fewer remaining in the workforce and progressing towards the 

top positions. 

 
There is a talent leakage in middle management levels among 

women in their thirties. Marriage, family, children, relocation 

and other personal reasons diminish women's ability to reach the 

top. Support systems are required for women at work. Current 

measures such as crÃ¨ches, flexi-time, refresher programmes, 

orientation on company policies only scratch the surface of the 

real problems. 

 

However, there is increased awareness of the contribution of 

women and the need to nurture their talent at the workplace. 

Leadership paradigms are changing in the 21st century. 

V. CONCLUSION 

Future directions 

It is critical for work and family research to fully understand the 

conditions under which the married women employees 

experience conflict between their roles. There is a need to 

consider working environment, job satisfaction, family support 

and number of working hours in the future research. Future 

studies should also continue to refine the methodology used in 

the area of workïfamily research. In order to attain in-depth 

understanding of one's work and family life, researchers who 

study workïfamily roles should include multiple perspectives 

such as job stress, quality of life, mental health, and work 

demands. In addition, it is necessary to explore multiple waves of 

data collection over a longer period of time to better understand 

the changing nature of work family roles over time. Longitudinal 

studies need to be conducted to examine how the stages of life 

(e.g., marriage, child birth, and child rearing) affect work and 

family concerns. It is clear from the current study that married 

women employees indeed experience WFC while attempting to 

balance their work and family lives. Thus, organizations need to 

formulate guidelines for the management of WFCs since they are 

related to job satisfaction and performance of the employees. 

Like all studies, the current research has limitations. The sample 

in the present study is quite small; hence, the generalization of 

the findings is limited. Additional research is needed in other 

employment settings to explore the relationship between WFC 

and quality of life among married women employees. 
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Abstract- Estrogen therapy is thought to promote gallstone formation and cholecystitis but most data derive from observational studies 

rather than randomized trials. The aim of the study was to determine the effect of estrogen therapy in healthy postmenopausal women 

on gallbladder disease outcomes. 

       The second order linear homogeneous differential equation, 

 which was used to determine the effect of estrogen therapy 

in healthy postmenopausal women on gallbladder disease outcomes. 

 

Index Terms- Gallbladder, Estrogen Therapy, Normal Distribution. 

2010 Mathematics Subject Classification: 60G12, 60H10 

 

I. INTRODUCTION 

omen were excluded if they had any illness that suggested less than a  yearôs survival, had a prior cholecystectomy or gall 

bladder disease. Women with hysterectomy were eligible for the estrogen alone trial. 

Eligible participants were randomized to of conjugated equine estrogens (CEE) or placebo. Participants reported 

hospitalizations for gall bladder diseases and gall bladder related procedures, with events ascertained through medical record review. 

These data suggest an increase in risk of biliary tract disease among postmenopausal women using estrogen therapy [1] and [10]. 

       In this paper, the model is characterized by the Markov Property of entering and exiting processes, by the service channel and by 

the system capacity to accommodate one customer at a time [6], [7] and [8]. Here we use the function  satisfies the second 

order linear homogenous differential equation   with the initial conditions 

 and 

, The explicit value of  is            

 

II. NOTATIONS 

               -            Conditional Probability 

              -             Generating Probability Functions  

            -            Renewal Process 

            -            Conditional Density Function 

                    -            Number of Customers 

                     -             Interarrival time 

                        -            Moment 

                       -            Service Time  

                    -           Arrival Order 

                         -           Shape Parameter 

W 
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                        -           Scale Parameter 

                         -            Time  

                        -            Interarrival Mean Time 

 

III.  INTERLOSS TIME 

       Let  be the conditional probability to lose m clients in  with  customers in the system at time : 

                                                                                         
                        

the main results found in [5] are the explicit values of the conditional probabilities of no losses in  

 

                                                                                       

                                                                             
 

       and the iterative procedure to determine the distribution of the total number of losses in .  All is obtained by solving the 

inhomogeneous differential equations 

 

                                                   
     

       Furthermore, the generating probability functions  of  were evaluated and their explicit values are the following: 

 

                                     

                                        
 

       In order to determine the probability density functions 

                                                                                                                                              (1) 

 

with  and the related properties. 

 

       In effect, the probabilities appearing below have a structure quite similar to the hyperbolic distance of moving particles envisaged 

in [3]. 

       We establish that the density functions (1) solve the second order linear homogeneous differential equations 

                                                                                                          (2) 

 

       Let  be the number of customers in the system at the moment , and let  be the moment with . The initial conditions 

for (2) depend on , and the renewal process  has the following property: 

                                                                       

                                                                       for .                        

 

       We also present the derivation of (2) and its solution conditionally by  

Let  be the conditional density function  

                                                                                                                          (3) 

 

       The explicit values obtained for (3) are the following: 
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       We compute the Laplace transforms of (3) 

 

                                           for   using (2)                                                   (4) 

 

       The explicit values obtained for (4) are the following; 

                                                                            

                                                                                                                         
 

       Finally, let  be the conditional means of the  interloss time 

                                                                                                                     
 

       with   it has been checked that their values are 

                                                                                                                  
 

       where  is the Erlong loss rate, and  is the interarrival mean time. 

 

       Let  be the number of customers in the system at the moment , let be the  interarrival time, let  be the moment when 

the  client enters the system, let  be the service time of the  served customer. Furthermore, let  be the arrival order in , 

and let  be the moment, with  and  

       If we consider that the system is busy at time , The random variable  can be expressed as follows: 

                                                                                                                                              
 

       where  represents the arrival order happened in , starting from zero.  

 

       Now, let  be the conditional probability that the arrival order happened in  with  is equal to : 

                                                                                                                      
 

Lemma: (1) 

       The functions   with  do not depend on  but on the time 

interval :                                                                         (5) 

 

Proof:  

       We proceed by showing that (5) is true for  

                                                                          

                                                                                        

                                                                                                                                                           

       Then, we suppose that it is true for , and we obtain that 

                                                                          

                                                                                                                               

                                                             where                                                             

 

       Finally, by the Markov property of the exponential distribution, the (5) appears  

                                                                                                      
 

       The conditional density function 

http://ijsrp.org/
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       can be evaluated as mean of convolution of  exponential probability density functions, and thus we have that 

                                                                          (6) 

 

       At first, we state the following result concerning the evaluation of the integrals  

 

Lemma: (2)   

       The functions  satisfy the difference differential equations 

 where       

 

Proof: 

We first note that 

                      

                                                                  

                                                                                     
and therefore, 

                                              

                                                                      

                                                                      

                                                                                        (7) 

In view of lemma (2) we can prove also the following. 

 

Theorem: (1) 

       The function  satisfies the second order linear homogeneous differential equation  

                                                                             (8) 

 

With the initial conditions                                                              (9) 

 

The explicit value of  is  

 

                                                        (10) 

 

Proof: 

From (6), it follows that  

                                                                                        (11) 

 

And thus, in view of (7) and by letting , we have that    

 

                      

                                            

                                                                                                                 (12) 

 

while the first condition is straight forward to verify, the second one needs some explanations: if we write 
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                                                                                                        (13) 

 

and observe that 

                                                            (14) 

 

By substituting (14) in (13) the second condition emerges. The general solution to (12) has the form            

                                                                                   
 

By imposing the initial conditions (9) to (8) we obtain (10) 

 

Lemma: (3) 

        The functions  Satisfy the differential equations  

  where  

 

Proof: 

 See proof of lemma (2) 

 

Theorem: (2) 

       The function  satisfies the second order linear homogenous differential equation  

                                                                           (15) 

 

with the initial conditions                                                                        (16)                                        

 

The explicit value of  is 

        

                                                        (17) 

 

Proof: 

       By substituting in (11) and (12)  with , (15) emerges. While the first condition is straight forward to verify, the 

second one needs some explanations: If we write 

                                                                                                        (18) 

 

and observe that  

                                                                                       (19) 

By substituting (19) and (18) the second condition emerges. 

By imposing the initial conditions (16) to (15) we obtain (17) 

 

EXAMPLE  

       Two randomized, double blind, placebo ï controlled trials conducted at 40 US clinical centers. The volunteer sample was  

community ï dwelling women aged  to  years without prior chalecystectomy. Women with hysterectomy were randomized to 

 conjugated equine estrogens (CEE) or placebo . The remaining are in the E+P arm. The proportion of 

women who were excluded from the analysis based on history of cholecystectomy was higher for the CEE trial compared with the 

E+P trial  the Kaplan Meier estimates of cumulative hazards of any gallbladder procedure, any 

gallbladder disease event, and the global gallbladder disease or procedure measure showed a divergence starting in the first year 

randomization, with CEE separating earlier is shown in figure. After  months womenôs became nonadherent to randomization 

assignment in the sensitivity analysis, the resultant HR for the global gallbladder procedures and diseases outcome was 

 for the CEE trial [2] [4] [9]. 
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Figure (1): Kaplan Meier estimates of cumulative Hazards for any Gallbladder Outcomes in the Estrogen-Alone Trial  
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Figure (2) 

 

IV.  CONCLUSION 

       The medical report suggests an income in risk of biliary tract disease among postmenopausal women using estrogen therapy. The 

morbidity and cost associated with these outcomes may need to be considered in decisions regarding the use of estrogen therapy. The 

medical reports {Figure (1)} are beautifully fitted with the mathematical model {Figure (2)};  the results coincide with the 

mathematical and medical report. 
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Abstract- This work is on Proximate analysis, characterization 

and utilization of bambara nut oil (Mmanu ïOkpa). Bambara 

groundnut was collected from a local market and analysised. The 

bambara groundnut has many content, such as carbohydrate, 

protein ash, water, and oil. The emphasis of this study is on the 

oil. From the analysis it shows that bambara nut is not an oily 

seed. As it has high carbohydrate and protein, it is very nutritious 

and good for human consumption. It can serve as a food 

supplement. Hence it is good to cultivate the bambara nut in a 

large  quantity to supplement the availability of food in the 

society. 

 

I. INTRODUCTION 

here are many plants that produce their reserve food in form 

of oil, these plants store their food either in seed or in their 

fruits. These seeds or fruits may be edible or non-edible. Some of 

them are useful in many aspects, example: in production of soap, 

or cosmetics, some are essentially grown for human 

consumption. The seed that contain oils are called oil seed. Fats 

and oils have found their ways into almost all the activities of 

man. The main sources of these fats and oils have always been 

from animals and plants. While fats are obtained from animals 

like fishes etc. The oil from plants and animals are collectively 

called ñfixed oilsò, while the oils from plants are more precisely 

referred to vegetable oil, and can be isolated from plants like the 

oil plam, olive, soyabean, cotton, groundnut, coconut, Bambara 

and host of others. There are also, the essential or ethereal oil 

which are volatile and found in some plants. Previously, the only 

oil and fats used by man were those obtained from animals. 

Experiments to find suitable alternatives to animal oil and fats 

were made in 19
th
 century when population of Europe was 

expanding so rapidly that there were insufficient animal oils and 

fats to meet the growing demand. 

       Biological seeds contain oil and more research works are 

carried out on them. Fats and oils are essential for good health. 

These oils can be utilized as edible fats, for salad, cooking oil, 

margarine and confectionary purpose.  

       Presently in Nigeria, Industries depend on palm oil, 

groundnut oil and beni-seed oil for vegetable cooking oil, soaps, 

cream and margarine manufacture. There is need to provide other 

sources of oil for these productions such as from Bambra nut 

seed. To extract oil from Bambara nut seed, characterize the oil, 

carry out the proximate analysis and apply it in some of the 

appropriate industrial uses, is the basis of this work. 

 

II. BRIEF DESCRIPTION OF THE PLANT. 

       Bambara nut (Voandzeia subterrenea) belongs to the family; 

leguminosae, sub family, pailionoidae. The crop is first 

mentioned in the 17
th
 century literature where it is referred to as 

Mandudi dô Angola. In 1968, Livinaeus described it in species 

platitinium and named it glycine subterrabean, in accordance 

with this system of nomenclature. Bambara groundnut is a 

popular crop in the whole of sub-saharan African. The species is 

endemic to the Southern Sahelian and Northern Sudania 

ecozones of Chad, Mali, Niger, North Nigeria, North Cameroun, 

North Central African Republic, Egypt, Republic of Sudan, East 

Africa and Madagascar. 

       Bambara(also spelled Bambarra) groundnut has many 

common names such as Congo groundnut, Congo goober, 

Madagascar, Groundnut, Earth pea, Baffin pea, Njugo bean and 

Under-ground bean. Bambara ground is a herbaceous, 

intermediate, animal plant with creeping stems at a ground level. 

Stem branching begins very early about 1 week after germination 

and as many as 20 branches may be produced. The plant has a 

well developed taproot with profuse geotropically lateral roots. 

The flowers are borne on having peduncles which arise from the 

stems. The flower has a pair of hairy epicalyxes. The calyx 

consists of five hairy sepals (four on the upper side and one on 

the lower side). 

       Apparently, reproductive development is not completely 

inhibited to light. The pod grows first and reaches its mature size 

about 30 days after fertilization. The pod usually develop 

underground and may reach up to 3.9cm, depending on the 

number of seeds they contain. The pods are indehiscent, often 

wrinkled, ranging from a yellowish from a reddish dark brown 

colour. Seeds colour also varies from white to creamy, yellow, 

brown, purple, and red or black. Various testa patterns are found, 

including mottled, blotched to stripped, in addition to the 

predominantly uniformly coloured seed. Mean temperature 

during the season influences the time taken to achieve physio ï 

logical maturity. Bunch types tend to mature earlier than the 

spreading types. photoperiod also influences fruit development. 

Long Photo periods delay or even prevent fruit set in some 

cultivators. 

 

III.  USES OF BAMBARA  GROUNDNUT (NMUKPURU 

OKPA) 

       Bambara groundnut is essentially grown for household diet 

and selling as cash crop. The seed makes a complete food as it 

contains sufficient quantities of protein, carbohydrate and fat.       

T 
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Despite the relatively low oil content, some tubes in Congo 

reportedly roasted the seeds and pounded them for oil extraction. 

The gross energy of Bambara groundnut seed is greater than that 

of other common pluses such as cowpea, lantil and pigeon pea. 

Bambara groundnut seeds are consumed in many ways. They can 

be eaten fresh or grilled while still immature. At maturity, they 

become very hard and therefore require boiling before any 

specific preparation. In many west African countries, the fresh 

pods are boiled with salt and pepper and eaten as a snack. In Cote 

dô Voire, the seed is used to make flour which makes it more 

digestible. 

       In East Africa, the beans are roasted, than pulverized and 

used to make a soup, with or without condiments. Bread made 

from Bambara groundnut flour has been reported in Zambia 

seeds can also be pounded into flour and used to make a stiff 

porridge. Bambara is used to make a paste out of the dried seeds, 

which is then used in Nigeria for the preparation of various fried 

and steamed products such as óakaraô, ómoi-moiô, and óokpaô. It 

is also used to make milk. It is also used as animal feed and the 

seeds have been used to feed chicks. The leaves were reported to 

be rich in nitrogen and phosphorous and there fore suitable for 

animal grazing. 

 

IV.  COLLECTION AND PREPARATION OF THE 

SAMPLE 

       The Bambara nut (voandeia subteranea) was collected from 

Eke Awka Market in Awka South Local Government Area of 

Anambra State. The Bambara used is matured and creamy in 

colour. The weight of the Bambara nut was 3.8Kg. The seed 

were first of all ground and spread under the sun for few hours 

for the elements of water in the powder to evaporate.  

 

V. EXTRACTION OF BAMBARA OIL 

       There are two methods of extracting oil; mechanical 

extraction and solvent extraction methods. 

       Solvent extraction is chosen for this experiment. Soxhlet 

extractor was used in the extraction of the oils. 

       The seeds were first of all ground and spread under the sun 

for few hours for the elements of water in the powder to 

evaporate. The solvent for the extraction (benzene) was placed in 

the flat bottomed flask. The ground seed was packed in the 

thimble and put in a chamber and heat was applied with  electric 

heater. The solvent has boiling point of about 54
o
C ï 60

o
C with 

the electric heater therefore the temperature is regulated for 

efficient and gradual extraction. When the solvent was heated to 

a temperature of about 58
o
C or above, it started to vaporize, 

moved through the soxhlet arm to the condenser where it 

condenses and dropped into the soil, this involves reflux action. 

The solvent coming in contact with the solid (ground seed in the 

thimble) affects the extraction. 

       The mixture of the oil and the benzene (solvent) was 

removed for distillation after several series of extraction. The 

solution (mixture of benzene and the oil with different boiling 

point) were separated using distillation methods. The solution 

was heated in a flask so that the solvent vapourizeds. The vapour 

formed is passed down a condenser which is cooled by 

circulating water in its outer jacket. 

       Thus recondenses the vapour (benzene) into a liquid called 

the distillate, which is then collected in a receiver. 

       In this case, benzene having a low boiling point compared to 

those of the oils will evaporate first leaving the oil behind. 

The following analyses were carried out on the same. 

 

VI.  TREATMENT OF EXTRACTED OIL 

       Crude fats and oil contain variable amount of non-glycosides 

impurities. Some such as sterols are relatively inert. Some like 

tocopherols are desirable but some like free fatty acids, 

phosphatides, and mucilaginous material or foots and certain 

pigments are objectionable, tending to make the fat or oil dark 

coloured, susceptible to foaming and smoking on heating, and 

liable to precipitation of solid material when the oil is heated 

during processing operation. Foots refer to those impurities that 

precipitate during storage and then settle to the bottom of the 

container. 

       The objective of refining is to remove the objectionable 

impurities with minimum damage to the neutral oil (glycerides) 

and to copherols and minimum loss of oil. These are various 

degree and methods of refining and the one chosen is dictated by 

the end uses. Solid contaminates of oil are removed simply by 

filtration or decantation. The main refining operations are 

degumming, de ï acidification, de ï colorizations, deodorizations 

acid washing and bleaching. 

 

VII.  ANALYSIS OF THE SAMPLES 

       Determination of Saponification value 

       1g of oil was weighed and placed in a flask. 50cm
3
 of 

potassium hydroxide KOH solution and a few pieces of porous 

pot were added. The flask was then fit with a reflux condenser 

and the solution was boiled for forty-five minutes after which the 

solution becomes clear. 

       The solution was titrated against hydrochloric acid (HCL) to 

find the volume of potassium hydroxide KOH solution which 

was used. 

Saponification value = 28.01 x A-B 

                                                  

A = Blank determination value in cm
3
 

B = Sample titrated in cm
3
 

C = Sample weight in grams. 

 

VIII.  DETERMINATION ACID VALUE 

       MATERIAL: Oil from the sample, 0.05m potassium 

hydroxide, Diethyl ether and ethanol. 

PROCEDURE: 

       1.0 gram of the oil was weighed out. 30cm3 of a mixture of 

ethanol and Diethyl ether was measured out in the ratio of 1:1, 

and poured into the oil. The solution was titrated with 2 drops of 

0.5m of alcoholic phenolphthalein. The solution was titrate while 

shaking with 0.5m alcoholic potassium hydroxide solution until 

it remains Just pink. The process was repeated three times using 

the same oil. 

 C 
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ACID VALUE = 28.01 x B                   

 

B =   sample titrated in cm
3
 

C =    garms of the oil used. 

 

IODINE VALUE DETERMINATION  

       APPARATUS ï Burette, 250cm
3 
volumetric flask, chemical 

balance, 250cm
3 

measuring cylinder, corks, pipette and filter 

paper stopper bottle. 

MATERIAL:  

       Oil from the sample, iodine solution, carbon tetrachloride, 

starch indicator, potassium iodide solution 

PROCEDURE: 

       0.25 gram of the extracted oil (Bambara oil) was measured 

out and put into a dry glass stopper bottle of about 250ml 

capacity. About 10ml carbon tetrachloride was added to the oil. 

25cm
3
 of iodine solution was added with the pipette into the 

container containing oil and carbon tetrachloride and whole 

content was allowed to drain for the same time. During this time, 

excess of iodine will be absorbed and the content was left in dark 

for about 30 minutes at a room temperature. 0.20cm
3
 of 

potassium iodide solution and 100cm
3
 of water was then added. 

       The iodine solution was titrated with 0.1m sodium 

thiosulphate solution using starch as an indicator. 0.1m sodium 

thiosulphate was added gradually until yellow colour of the 

solution has fairly disappeared and 2 drops of starch indicator 

was added and titration continued until blue colour has entirely 

disappeared. 

       At the end, the flask was stopped and the content was shaked 

vigorously to make sure that any remaining iodine in the carbon 

tetrachloride solution is taken up by the potassium iodide 

solution. 

Iodine value = 12.6 x (B ï A) M 

                                      

A = Volume (cm
3
) of Na2S2O3 solution required for titration of 

the sample. 

B = Volume (cm
3
) of Na2S2O3 solution required for the titration 

of the blank 

C = Grams of the sample used. 

M = Molarity of the Na2S2O3 solution 

 

PEROXIDE VALUE DETERMINATION  

       1g of the oil sample was dissolved in 30ml of the solvent 

containing 12ml of chloroform and 18ml of glacial acetic acid. 

0.5ml of saturated aqueous solution of potassium iodide was 

added, stopped and allowed to stand for one minute in the dark. 

30ml of water was titrated with 0.002N sodium thiosulphate 

solution until the yellow colour disappeared, 1ml of starch 

solution was then added disappeared. The same thing was done 

for a blank solution containing no oil. 

Peroxide value = 1000 x (S-B) N 

                                             

S = Volume in ml of sodium thiosulphate solution used up by the 

sample. 

B = Volume in ml of sodium thiosulphate used up by the blank. 

N = Normality of sodium thiosulphate and 

W = Weight in gram of the sample 

 

Free fatty Acid (FFA) 

This is calculated thus = Acid value 

                                                 2 

 

SPECIFIC GRAVITY DETERMINATION  

       A25ml specific gravity bottle was filled with oil and 

weighed and the mass of the oil was noted as W1 similarly, the 

bottle was filled with water and weighed and the mass of water 

W2 was noted  specific gravity =  W1 

 

PROMIMATE ANALYSIS  

Determination of Percentage (%) fat. 

       250ml flask was dried in an oven at 100
o
C, allowed to cool 

in a dessicator and weighed. 2g of Bambara was put inside a 

thimble and this was plugged with wool, the thimble was placed 

into extractor for extraction period of 60 minutes afterwards, the 

thimble was removed. The flask was then disconnected and was 

placed in an oven at 100
o
C for 2 hours after which it was cooled 

and weighed. 

Percentage Oil =  Increase in mass  X  100. 

                             Mass of sample used. 

 

Determination of Moisture Content 

       2 petri dishes were washed and dried in an oven, cooled in a 

dessicator and weighed. 2g of the sample was added to a separate 

dish labeled 1 and 2 and transferred to the oven set at100
o
C and 

left for 24 hours ï period, they were poured, cooled in the 

dessicator and reweighed. 

Mass of the sample x  Dish before drying ï Mass of the sample x 

Dish after drying 

= Total Mass of the moisture percentage mass 

 = Total mass of moisture x 100 

     Mass of the sample           1 

 

DETERMINATION OF ASH CONTENT  

       A Crucible were washed, dried in an oven, cooled in a 

dessicator and weighed empty and labeled A1. 2g of mashed 

Bambarar was added into another crucible labeled A2. They were 

charred in oven for about ten minutes. The crucible and the 

content were transferred into a furnace for two hours at 600
o
C, 

after which period, the temperature was allowed to return to 

about 200
o
C. The sample was then removed from the furnace 

with tongs into a dessicator for further cooling. After this, the 

sample was then reweighed to get the weight of both crucible and 

ash. 

 

Calculation 

       Mass of crucible + Ashed sample ï Mass of empty crucible 

= Total mass of ash 

Percentage mass of ash = Total mass of Ash  x  100 

                                          Mass of sample used. 

 

DETERMINATION OF PROTEIN CONTENT  

        (a) Digestion : - 2g of the sample each were added into 

Kjeldahl flask. The following are then added separately into the 

flasks: half of copper tablet, a pinch of selenium power, 25ml of 

Conc. H2S04. The flask was placed on an electric coil heater in a 

fume chamber until blacking occurs. Heating is continued for 

about one hour after the solution has cleared. When all the black 

specks have been disappeared indicating complete digestion, the 

 C 

C 

W 

W2 
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content was transferred into 25ml volumetric flasks and was then 

made up to the mark. After cooling, the flasks were then shaken 

thoroughly. 

        (b) Distillation: - 5ml of Boric Acid was placed in a 100ml 

conical flask. The conical flask was placed under the condenser 

such that the condenser tip is under the liquid. 5ml of the 

digested sample (ground Bambara) was placed each into the 

distillation apparatus separately and rinsed down with distilled 

water. The cup was closed with a rod, and 5ml of 60% NaOH 

was put into it. This was then let in very carefully leaving behind 

little to prevent ammonia from escaping. Steam was then let 

through for 4 to 7 minutes (until the amount of liquid in the 

conical flask was about twice what it was at the beginning of the 

distillation. 

       The boric acid indicator was then titrated with HCL to end 

point. 

Percentage protein = T x 0.000140 x 20 x 6.25 x 100 

                                          Sample (w)  x 1000 

Where, 

W represents the weight of food stuff, 

T represents the titre value. 

 

DETERMINATION OF CARBOHYDRATE CONTENT OF 

SEED BY DIFFERENCE 

Calculation 

       The carbohydrate content for Bambara seed was calculated 

from the percentage content of protein, moisture, Ash and fat 

% Carbohydrate = 100 ï (% Protein + % Ash)  + % Moisture  + 

% Fat. 

DETERMINATION OF CALORIC VALUE OF THE SEED  

USING THE CALCULATION METHOD AS GIVEN 

BELOW, THE Caloric value of Bambara seed is: 

       Caloric value = ( % Protein x 4) + ( % Fat x 9) + (% 

Carbohydrate x 4) 

SAPONIFICATION ( MAKING SOAP).  

       1.5M OF NaOH was prepared by dissolving 60g of NaOH in 

150ml of water in a beaker. Then, 100ml of my oil was poured 

into another beaker. The prepared sodium hydroxide solution 

was in the beaker in the presence of a red litmus paper with 

vigorous string until the litmus paper turned blue indicating the 

complete saponification of the seed. A white solid soap was 

obtained Equation for soap making: 

3NaOH + (C17H35COO)3 C3H5                          3C17H35COON + 

C3H5    
 

SALTING OUT  

       The soap produced was redissolved with water and 

concentrated salt solution was added while heating with vigorous 

stirring, A pure soap was precipitated while the spent Iye (water, 

glycerol, and salt) stayed at the bottom. This was separated using 

a separating funnel. Excess brine was used to wash off the 

remaining glycerol and dirt thus, making the colour of the soap 

whiter. 

 

ADDITION OF SAOP ADDICTIVES TO THE PURE SOAP  

       The pure soap was redissolved and the following was added; 

5ml perfume was added to give the soap a fine odour and sodium 

silicate and sodium phosphate was added as a builder to soap. 

Then, the soap was poured into a mold and allowed to stay to 

solidity; the soap has a rectangular shape. 

 

Table 2.1 Cream produced from Bambara oil 

Product Formulation                        Composition in g 

Bambara oil                                       3.0                          

Croada wax                                       2.4 

Stearic acid                                        1.2 

Cetyl alcohol                                      0.8                    

Water                                                  10                                                      

Glycerol                                             1.1 

Soap Flakes                                        4.0 

Methyl Parabean                                3.0 

 

FORMULATION OF CREAM FROM BAMBARA OIL  

       3g of Bambara oil, soap flakes and water were heated 

together to a temperature of 70
o
C. 

       2.4g of Croada wax, stearic acid, Cetyl alcohol and glycerol 

were also heated to a temperature of 70
o
C 

       The two mixtures were mixed together and stirred 

continuously until it cooled to 40
o
C. Methyl parabean was the 

added as preservatives. 

 

RESULTS OF THE EXPERIMENT  

       The result of physio-chemical analysis is given on table 3.1 

below 

TABLE 3.1.1 RESULTS OF EXTRACTION AND ANALYSIS 

 

CHARACTERISTICS                      RESULTS IN % 

Saponification Value                                260.4 

Iodine Value                                             58.97 

Acid Value                                                 5.04 

Peroxide Value                                          6.0 

Specific gravity                                         0.89 

Free Fatty Acid                                         2.52 

 

TABLE 3.1.2 PROXIMATE ANALYSIS RESULT  

CHARACTERISTICS            RESULTS IN % 

Ash Content                                 2.25 

Moisture Content                          7.4 

Percentage Fat                               5.0 

Protein                                         17.51 

Carbohydrate                               67.84 

Caloric Value                               386.4 

 

DISCUSSION 

       The results of the experiment were tabulated above and it is 

seen that Bambara does not contain much oil (5%). 

       From table 3.1.1 above, Bambara oil has high saponification 

value which gives an indication of the average molecular mass of 

the fatty acid in fat and its higher saponification value indicating 

that most bonds are saturated at ordinary temperature. 

       Its Acid value indicates the amount of free acid value which 

can form soft film after exposure to air and they are good for 

manufacture of soap. Again, the low Acid value of the oil proved 

that the oil have a long-shelf life. The oil colour golden yellow 

and remain liquid at ordinary room temperature. Iodine value 

serves as the measure of the relative proportion of unsaturated 

fatty acid. The iodine value result showed that the oil is non-
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drying oil and can best be utilized in the manufacture of soap, 

cream and in confectionary. 

       Low peroxide value indicates that the oil cannot undergo 

oxidative deterioration on keeping for a longer period (free from 

rancidity). 

       From Table 3.1.2, Ash is incombustible residue left after the 

complete combustion of any substance. It consists of constituents 

of inorganic substance. Bambara nut has a higher ash content 

showing that it contains more inorganic matters. 

       Finally, Bambara nut contains very high carbohydrate and 

caloric value showing that it gives energy and is very good for 

human consumption. Also, that bambara  has very low moisture 

content which is the quantity of water in a saning which shows 

that they are durable. 

 

IX.  CONCLUSION 

       From the results of the proximate analysis, characterization 

and utilization of Bambara nut oil, it is obvious that Bambara is 

not an oily seed. 

       Bambara has high carbohydrate and protein content showing 

that it is very nutritious and therefore good for human 

consumption. It is not an important raw material for our industry 

for it contains little oil. Because of its proteins and carbohydrate 

content, it is there suitable for incorporation in livestock feed 

       Bambara has high nutritive value and after extraction of the 

oil, the residue cake still has food value which make it the most 

valuable livestock cakes of commerce. 

       As benzene was used as solvent in this study, I recommend 

the use of other solvents for the extraction of the oil in order to 

determine the nutritive value of Bambara oil. 
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Abstract- The study was carried out in Government Seed  farm   

Vavuniya  from   June 2012 to September 2012 by  Random 

Completely Block Design (RCBD) with nine  treatments and 

three  replicates to study the  role of Sebania rostrata    in 

relation to soil properties   and  to evaluate the suitability of  

Sesbania  and inorganic fertilizers on the yield of onion. The 

green manure (Sesbania rostrata and Crotalaria juncea 

(sunhemp)) were    incorporated into the soil before 14 days of 

planting by manually. Onion bulb( Vethalam variety) was  

planted fourteen days after incorporation of organic material with 

spacing of 10 cm x 10 cm in a plot size of 1m x 1m. The  

treatmentsô T2 ï T9 plots were  fertilized with urea, Sesbania 

rostrata and sunhemp  and itôs combinations at the equivalent of  

6.21g total N per  m
2
 (Department Recommendation ).  Plants  

were  irrigated  once  in 4 days as farmer practiced. The soil  

samples were collected for analysis  after  harvesting to measure 

the pH, EC, CEC,  organic matter content,  No3- N and NH4 ï 

N.  Total yield per plot were collected. Statistical analysis was 

carried out using SAS package (version 9.0) and mean separation 

was done by Dunkanôs  mean separation. Incorporation of green 

manure significantly increased soil organic matter content and 

CEC. Combination of  Sesbania and inorganic fertilizer and 

sunhemp & inorganic fertilizer  ensure same yield as inorganic 

fertilizer along. But sunhemp does not withstand water logging 

condition and also produce nitrogen lesser than sesbania. Hence  

incorporation of sesbania as green manure with inorganic 

fertilizer  is good alternative methods to improve soil fertility and 

obtain good yield. Nitrate leaching  to below root zone can be 

reduced by combination of organic and inorganic N fertilization. 

This study revealed that the application of inorganic N fertilizer 

combined with green manure of Sesbania rostrata and 

Crotalaria juncea is a viable  alternative method to reduce  

nitrate pollution in ground water and obtain more or less same 

yield  as inorganic fertilizer along.  Sesbania rostrata can be 

cultivated in any types of field but  Crotalaria juncea is not 

suitable for water logging field. 

 

Index Terms- Sesbania rostrata,  soil properties, green manure, 

inorganic fertilizer 

 

I. INTRODUCTION 

itrate contamination of ground water has become a serious 

problem in northern part of Sri Lanka where intensified 

agriculture is being practiced (Nagarajah et al., 1988). 

Incorporation of Sesbania rostrata is the one ways to improve 

soil properties and minimize nitrate leachate in  soil. My 

previous  leaching column study  showed  Nitrate losses were 

less in  green manure(Sesbania, Sunhemp & Gliricidia) added 

soil than  inorganic fertilized (urea) soil. The field study could be 

carried out to confirm the finding to implement the findings in 

farmers field.   Sesbania rostrata  is a green manure crop, which 

has nodules both on the stem and root. A green matter yield of 15 

to 20 t/ha equivalent to 150-180 kg N/ha is obtained within a 

period of 8 to 10 weeks. Sesbania rostrata  is producing nearly 

double amount of nitrogen per hectare compare to Crotalaria 

juncea.  Therefore incorporation of Sesbania rostrata is 

important to improve soil properties and reduce nitrate  losses 

and reduce the cost for inorganic fertilizer and cultivation.  

Hence, the use of Sesbania rostrata is both economically and 

environmentally friendly. The  main objectives of the research 

were to study the  role of Sesbania rostrata    in relation to soil 

properties  and to evaluate the suitability of green manures and 

inorganic fertilizers on the yield of onion. 

 

II. MATERIALS AND METHODS 

       The study was carried out in Government  Seed  Farm 

production unit  Vavuniya  from   June 2012 to September 2012 

by  Random Completely Block Design (RCBD) with nine  

treatments and three  replicates. The green manure (Sesbania 

rostrata and Crotalaria juncea) were    incorporated into the soil 

before 14 days of planting by manually (Figure 1.0). Onion bulb( 

Vethalam variety) was  planted fourteen days after incorporation 

of green manure with spacing of 10 cm x 10 cm in a plot size of 

1m x 1m. The  treatmentsô T2 ï T9 plots were  fertilized with 

urea, Sesbania rostrata and Crotalaria juncea  and itôs 

combinations at the equivalent of  6.21g total N per  m
2
 

((Recommendation for onion crop by the Department of 

Agriculture, Sri Lanka).  Plants  were  irrigated  once  in 4 days 

as farmer practiced.  The treatments of field experiment were T1       

No  N fertilizer application, T2     Urea 50%N ( 31.5 kg N/ha) T3        

Urea 100%N  (62 kgN/ha) T4      Urea  150% N (93.5 kg/N) T5     

Urea 50%N +    Ssbania rostrata 50%N (62 kgN/ha) T6      Urea 

50%N + Crotalaria juncea 50%N (62 kgN/ha) T7     Urea 50%N 

+  Sesbania rostrata 25 %N +  Crotalaria juncea  25%N(62 

kgN/ha) T8    Urea 25%N +   Sesbania rostrata 75%N(62 

kgN/ha) and T9     Urea25%N + Crotalaria juncea 75 % N (62 

kgN/ha). 

       After 60 days onion was harvested in the net rows and 

measured total bulb yield.  The soil  samples were collected for 

analysis  after  harvesting to measure the pH, EC, CEC,  organic 

matter content,  No3- N and NH4 ï N.   NO3-N in soil was 

determined by sodium salicylate method,  NH4 ï N  was  

determined by Indophenols blue method  and Organic matter 

content  by   the dichromate digestion Walkley & Black method, 

N 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 9, September 2014      26 

ISSN 2250-3153  

www.ijsrp.org  

(Dharmakeerthi et al., 2007). CEC of soil was determined by 

ionic replacement with 1M neutral ammonium acetate, followed 

by distillation and titration (Chapman, 1965). pH and EC were 

determined by pH meter and electric conductivity meter 

respectively. Statistical analysis was carried out using SAS 

package (version 9.0) and mean separation was done by 

Dunkanôs  mean separation.  

 

III.  RESULT AND DISCUSSION 

General characteristics of soil 

       The soil of the experimental site was classified as Reddish 

Brown Earth. Texture of the soil was  sandy clay loam with low 

nitrogen and organic matter content (Table 1.0). 

 

Properties of soil after incoporation of green manure 

       pH of soil varied from 7.3 to 7.9 and soil showed slightly 

alkaline nature and  pH of green manure added soil was lesser 

than inorganic fertilizer alone ( Table 2.0) . Incorporation of  

green manure reduced soil pH (Sangakkara, et. al 2006).  

Organic matter content of soil varied from 0.83 to 1.70. and 

incorporation of Sesbania rostrata and Crotalaria juncea  

significantly (P <0.001) increased soil organic mater content 

(Table 3.2). Soil organic matter is important to increase nutrient 

retain capacity and reduce leaching loss. Organic matter permits 

better aeration, enhances the absorption and release of nutrients, 

and makes the soil less susceptible to leaching and erosion 

(Sekhon and Meelu, 1994).  CEC of soil varied from 24.2 to 32.8 

and incorporation of Sesbania rostrata and Crotalaria juncea  

significantly ( P < 0.0001) increased soil CEC. CEC of soil also 

important   soil properties to increase nutrient capacity of soil 

and  reduce nutrient loss from soil. Inclusion of organic matter is 

of primary importance in maintaining soil fertility, productivity 

and sustainability (Dick & Gregorich 2004).  Incorporation of  

Sesbania rostrata and Crotalaria juncea  with in organic 

fertilizer significantly increased NH4- N  and No3 - N retention 

ability in top  soil after onion cultivation than inorganic fertilizer 

alone. Hence it reduce the nutrient losses by leaching. 

 

Yield of Onion under incorporation of Sesbania rostrata and 

Crotalaria juncea   

       Red onion yields of the treatments ranged from 24.7 to 27.9 

t/ha  (Figure 2.0) and those were higher than the average yield 

obtained by the farmers of the study area. The control showed a 

significantly (P<0.001)  lower yield compared to the treatments. 

Yields of inorganic and combination of green manure and 

inorganic fertilized plots did not show any significant differences 

(Table 3.0). These results showed that the combined use of green 

manure and inorganic fertilizer is an effective soil N 

management strategy that can ensure high yields.  Amujoyegbe 

et. al, (2007) reported that the use of combination of organic and 

inorganic fertilizer could increase crop yield and reduce the high 

cost of fertilizer to subsistence farmers in Nigeria. Combination 

of  Sesbania and inorganic fertilizer and sunhemp & inorganic 

fertilizer  ensured same yield as inorganic fertilizer along. But 

sunhemp does not withstand water logging condition and also 

produce nitrogen lesser than sesbania. Hence  incorporation of 

sesbania as green manure with inorganic fertilizer  is good 

alternative methods to improve soil fertility and obtain good 

yield. Use of green manure has the potential to increase maize 

yield in Limpopo province, South  Africa (Jude 2011) 

 

Nitrate Nitrogen in below root zone  under Sesbania rostrata 

and Crotalaria juncea  incorporation 

       Nitrate nitrogen content at 15-30 cm soil layer after 

harvesting of onion was significantly (P<0.0001)high in 

recommended inorganic N added plots and  combination of 

inorganic N and green manure added plots than control(No N 

fertilizer application).  Hence application of fertilizer increased 

nitrate nitrogen to the bottom layer (below root zone).  But  

Nitrate nitrogen in below root zone was high in inorganic 

fertilizer application along than  combination of inorganic N and 

green manure added plots.  Highest amount of nitrate nitrogen 

was observed in T4 where highest amount of  inorganic N (1 ½ 

Urea) added plot (Table 4.0 ). In thavashikulam area farmers 

apply  fertilizer  higher than recommended level of fertilizer.  

Hence excess amount of fertilizer cause ground water 

pollution(Loganathan 2011). Nitrate leaching from agricultural 

field is function of fertilizer rate (Bawatharani et. al, 2004). This 

study showed that nitrate leaching  to below root zone can be 

reduced by combination of organic and inorganic N fertilization.  

 

IV.  CONCLUSION 

       This study revealed that the application of inorganic N 

fertilizer combined with green manure of Sesbania rostrata and 

Crotalaria juncea is a viable  alternative method to reduce  

nitrate pollution in ground water and obtain more or less same 

yield  as inorganic fertilizer along.  Sesbania rostrata can be 

cultivated in any types of field but  Crotalaria juncea is not 

suitable for water logging field. 
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Figure 01  Cultivation of onion under green manure application 

 

 

Table  1.0  General characteristic of soil 

  

Soil property Content 

pH 7.2  

EC (ms) 1.1 

bulk density( gm
-3
) 1.55 

CEC 24.3 

Organic matter % 0.88 

Sesbania green manure is added to field Incorporation of   Sesbania green manure  

 Onion bulb is in field 
Onion crop is  in  field 3 WAP 
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Total N% 0.11 

Soil texture sandy clay loam 

                              Sand% 70.48 

                              Clay% 21.52 

                              Slit% 8.0 

 

Table 2.0  Chemical properties of soil after harvesting of onion 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

Treatments pH Organic  

matter 

% 

CEC 

C mol 

NO3- -N 

(ppm) 

NH4+ - N 

(ppb) 

T1  No  N fertilizer application 

7.7abc 0.83d 

24.2d 

0.90c 325d 

T2      Urea 50%N  7.8a 1.03d 24.8cd 1.11bc 442dc 

T3          Urea 100 %N 7.8ab 1.17bcd 25.8c 1.09bc 464dc 

T4      Urea  150%N 7.9a 1.13cd 25.6c 1.12bc 564bc 

T5     Urea  50%N+  Sesbania 

rostrata 50%N 7.5bcd 1.53abc 

 

32a 1.28ab 748ab 

T6      Urea 50%N and  Crotalaria 

juncea 50%N 7.6abcd 1.67a 

 

32.8a 1.33ab 739ab 

T7        Urea50%N +   Sesbania 

rostrata 25%N+  Crotalaria juncea 

25%N 7.3d 1.70a 

 

32.3a 

1.43a 767a 

T8    urea 25%N +  Sesbania 

rostrata 75%N 7.5bcd 1.57ab 

30.4b 

1.37ab 671ab 

T9        Urea 25%N+  Crotalaria 

juncea 75%N 7.4cd 1.63a 

31.5ab 

1.31ab 683ab 
 

 

Note : Means with the same letters are not significantly 

different 
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Figure 2.0  Onion Yield under green manure application 

 

 

Table 3.0  Onion yield under different treatments 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note : Means with the same letters are not significantly different. 

 

 

 

 

 

 

 

 

Table 4.0  Nitrate nitrogen in below root zone 

Treatments 

Yield 

(t/ha) 

T1  No  N fertilizer application 

20.3c 

T2      Urea 50%N  25.0b 

T3          Urea 100 %N 25.1b 

T4      Urea  150%N 25.2ab 

T5     Urea  50%N+  Sesbania rostrata 

50%N 26.8ab 

T6      Urea 50%N and  Crotalaria 

juncea 50%N 27.9a 

T7        Urea50%N +   Sesbania 

rostrata 25%N+  Crotalaria juncea 

25%N 24.7b 

T8    urea 25%N +  Sesbania 

rostrata 75%N 25.3ab 

T9        Urea 25%N+  Crotalaria 

juncea 75%N 26.5ab 

Treatments 

NO3- -N 

 

(ppm) 

T1  No  N fertilizer application 

0.82
c
 

T2      Urea 50%N  1.29
ab

 

T3          Urea 100 %N 1.34
ab

 

T4      Urea  150%N 1.43
a
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Note : Means with the same letters are not significantly different. 

 

 

 

 

 

 

 

 

 

 

 

 

 

T5     Urea  50%N+  Sesbania rostrata 

50%N 1.26
b
 

T6      Urea 50%N and  Crotalaria 

juncea 50%N 1.26
b
 

T7        Urea50%N +   Sesbania 

rostrata 25%N+  Crotalaria juncea 

25%N 1.22
b
 

T8    urea 25%N +  Sesbania 

rostrata 75%N 1.17
b
 

T9        Urea 25%N+  Crotalaria 

juncea 75%N 1.29
ab
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Abstract- In recent years, social media has become one of the 

most important factors accompanying the development of the 

Iraqi society. The media industry has experienced tremendous 

growth and development over the last ten years in Iraq. Prior to 

2003, the Iraqi media was restricted and lacked the freedom of 

speech. After 2003, the media became more liberal and 

somewhat less restricted. However, the problem is that it still 

lacks the well-organized strategic plans to get to the hearts of the 

Iraqi citizens and to make them believe in all what they say either 

online or on some of the T.V. channels. This study attempts to 

answer the following research question: what is the state of the 

Iraqi media pre and post 2003? The aim of this research is to 

identify the state of the media industry in Iraq pre and post 2003. 

To examine the research problem, the researchers investigated 

the state of social media in Iraq and shared the participantôs lived 

experience of the use of media as a means of communication 

while he was in Iraq. To collect the data, the researchers 

interviewed an Iraqi man who moved to the U.S. in 2005. The 

results indicate that the social media in Iraq is more powerful and 

effective now than it was before 2003 and the number of Internet 

and social media male and female users increased in the last ten 

years. 

 

Index Terms- Information Technology, Iraqi Media, Media 

Industry, Social Media 

 

I. INTRODUCTION 

nformation Technology (IT) is, in fact, the core business for 

most industries.  IT is the field which pertains to the skills 

needed to increase, retain, and use information processing 

systems, software, hardware and networks for the processing and 

delivery of data (ARMA International, 2007) [2]. The core 

business refers to main activity of the industry. IT has become 

the backbone of commerce and supports the industries 

operations. IT links the business with their customers (Carr, 

2003) [4]. Generally speaking, it is good for any industry to get 

rid of the other inadequate business and to implement new 

strategies. IT is the core for most industries in the 21
st
 century. 

The core business is the most important area that any company 

focuses on in its business operations (Business dictionary, 2012) 

[3]. IT helps in improving measures of business value such as the 

revenue and productivity. IT value models have several 

assumptions like a commodity input and cost efficiency which 

enable firms to set their strategic plans regarding product quality 

and consumer value (Thatcher and Pingry, 2007) [18]. The mass 

media such as newspapers, TV and radio are very important in 

the modern societies. Media is a very powerful source of 

influence and innovation. It is the primary means of transmitting 

essential information.  

       Over the past decades, advances in information technology 

have restructured industries and formed huge importance. During 

the new era, the vast development of communication and 

information technology has influenced cultures everywhere. The 

technological innovations changes are an example of what is 

happening where they turn the world into a small global village. 

These changes include the emergence of new technologies: 

satellites, cable television, disks, computer and digital 

technology, etc.  This is clearly the age of information 

technology where IT brought a revolution in the field of media 

industry (Carr, 2003) [4]. 

       Social Media industry has witnessed a fast growing pace and 

the conventional mass media has been updated by the most 

sophisticated technological tools. Information revolution had 

made the process of transferring the information or news very 

easy all over the world (Friedman, 2005) [9]. For example, 

newspapers were published in a shape, which looks like 

handwriting.  However, in the age of IT, computer is used as the 

part media industry such as composing, printing, animation, 

diagrams, audio, video visuals, online newspapers, and 

magazines publishing (Khattak, 2012) [11].   

       The increasing of electronic delivery of news on the web 

came to age in 1995. There were about 20 newspapers published 

online worldwide such as prodigy and CompuServe. The number 

of online newspapers increased to thousands in 1994.  Based on 

this increase, the relation between the journalist and the technical 

means to report the news to people became the new type of 

communication and it is called ñthe techno journalistò (Khattak, 

2012) [11]. However, electronic delivery of news on the web is 

new to Iraqis. This electronic delivery launched after 2003.  

 

II. LITERATURE REVIEW 

       A. Media and Information Age 

       In the past 50 years, electronic media (radio, TV, computers, 

satellite, etc.) were the central tools and communication 

technologies in assisting with transmitting the information to 

people (McDowell, 2004) [13]. The Information Age brings new 

challenges since 1950 where people would like to have 

multimedia sources available for them to use. The term is used to 

describe a cybernetic society, which depends on the computers 

and data transmission. The familiar frame of understanding an 

industrial society relies on the human labor and the machines 

they use to produce goods. Because of the continual changes 

over decades, geographic barriers are being dissolved, and 

relation between the employees and their workplace is changing 

rapidly. New information technologies and forms of 

communication have emerged to solve problems and set new 

directions for issues that have been around for some time. If we 

take literacy as an example, we will see that people can read, 

I 
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write, type, print by using computer literacy (Khattak, 2012) 

[11]. 

       In our society, the nature and function of media has been 

changed essentially through the use of digital technologies. 

Although old age practices such as newspapers and magazines 

still exist, they have been altered by new practices such as the 

spread of TV, satellite, Internet, online media, etc. These 

technologies are very important to keep the public informed on 

matters of public importance (Pavlik, 2008) [14].  

       IT is the cause of changes for majority of industries. IT is a 

strategic tool and without information and technologies, changes 

are not possible. In the 1990s most of the industries all over the 

world used telecommunicated networks of computers at the 

center of information systems and communication processes. The 

innovation of new technologies makes communication more 

powerful and easier. Technology does not solve the social 

problems, but it is the essential tool for development and 

creativity in societies (Castells, 1999) [5]. Schwandt (2007) [15] 

states that computers assist with data analysis. They can facilitate 

the management of large volumes of data and enable workers or 

analysts to locate, labels, and collects different combinations of 

segments of textual data. Research has shown that IT can aid in 

improving industry goals where this includes achievement in 

several different areas for stakeholders in the workplace. For 

example, peoplesô motivation is enhanced when we use 

technology to assist a person in facilitating a particular plan. In 

addition, the use of technology in the social media helps to 

connect people with the outside world. Finally, technology can 

offer resources and experiences that books are not able to offer.  

        Journalists in the past are different from the ones today in 

reporting, thinking, and using technological tools to publish their 

work. The journalist has to be deeper and diverse in 

understanding and communication with people. Technology 

makes editing more easily than before where editors can use 

computer to make all the editing. Before, editors used hand 

writing or pen and paper to do the job which used to take a lot of 

time. This is comparable to previous generations of technology 

being used such as the typewriter verses modern computer.  With 

computer, people can correct and edit quickly and save the data. 

Moreover, the use of the pointer, or electronic pen, on screen 

enables deletions and changes faster than by ball-pen. It also 

helps in getting a clean copy without the scribbles, which we 

may have on the hard copy subbing. It is worth mentioning that 

many newspaper offices use their facilities a little bit once the 

data editing has been transferred into the computer. This shows 

how technology saves time, cost, and place to complete the work 

Schwandt (2007) [15]. 

 

     B. Country Background 

       Iraq is one of the Arabic Middle Eastern countries and has an 

area of 169,234 square miles. It is bordered by Iran from the east, 

Jordan and Syria from the west, Kuwait and Saudi Arabia from 

the south, and Turkey from the north. Baghdad is the capital. The 

oil industry constitutes the majority of Iraqôs economy. The Iraqi 

population consists of several ethnic groups, including Arab 

Muslim Shiite, Arab Muslim Sunnis, Kurds, Assyrian, 

Turkoman, Chaldean, Armenian, Yazidi, Sabean, and Jews. 

Arabic is the spoken language in most provinces and Kurdish is 

the official language in Kurdistan (Jacob and Abedalla, 2013) 

[10]. The following figure illustrates the map of Iraq.  

 

 
Figure 1. Map of Iraq 

 

      C. Internet and Social Media in Iraq 

       In recent years, the Internet and social media, as a means of 

communication, users have been growing very quickly. There 

was no clear number of the Internet users prior to 2003 because 

there were only few people who had access to the Internet. 

However, the number of users started to increase after 2003 

(Arab IP Centre, 2014) [1]. Currently, the Internet situation and 

access to social media has improved dramatically, as there are 

now 26 Internet hosts (CIA, 2014) [6].  The last data collected 

regarding civilian access to the Internet was in 2009 and at that 

time approximately 325,900 Iraqis had home Internet access, 

ranking 126th for Internet access globally (CIA, 2014) [6].  

While this is an improvement, people access, small businesses, 

and government infrastructure continue to cripple Iraq in 

becoming globally competitive.  While the government may not 

be persecuting Internet users, individuals may risk retaliation 

from armed militias.  Until all sectors of society have their rights 

to access information, freely exchange information and ideas, 

and express opinions in compliance with universal human rights, 

the country will continue to lag behind other nations during the 

accelerated pace of globalization (United Nations, 2013) [19].   

       IREX audience research shows that social media and mobile 

devices play a vital role in the life of the Iraqi citizens on which 

they depend to gather their new and information about Iraq. 

However, the TV is still the primary source for news and 

information for them (Tachovsky, 2011) [16]. 

       Tariq (2011) states that ñthe U.S. government pump an 

estimated half a billion dollars into revitalizing Iraqôs news 

media afteré2003. It was the first time in three decades that 

Iraqi citizens had access to a free press, but the current state of 

news media in the multiparty republic is not what some had 

hoped forò (para. 1). Moreover, most Iraqis feel that the 

journalism in Iraq faces the problem of censorship for both local 
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and foreign journalists. The number of radio listeners is small in 

comparison with the number of TV viewers. This indicates the 

low levels of trust in these broadcastings (Whitehouse and 

Johnson, 2011) [21]. The following figure, which is quoted from 

IREX research and cited in (Whitehouse and Johnson, 2011) 

[21], shows the percentage of the viewership trust in the TV 

challenges. The highest percentage of viewers is Al-Sharqiya TV 

with 66% and the lower percentage of viewers is Rotana Cinema 

with 45%. 

  

 
Figure 2. Viewership Trust (Source: Whitehouse and 

Johnson, 2011, p. 25 [21]) 

 

III.  METHODOLOGY 

     This study attempts to answer the following research 

question: whatôs the power of the Iraqi media pre and post 2003? 

The purpose of this research is to identify the effectiveness of the 

media industry in Iraq pre and post 2003. 

 

      A. Data Collection Procedures   

       A qualitative (QUAL) research approach was used to 

examine the research problem.  The participants were only one 

Iraqi male who moved to the US after 2003. The researchers 

interviewed the participant over the phone. The participant 

agreed to participate in this study on a voluntary basis to share 

his lived experience and knowledge about the power of media in 

Iraq pre and post 2003.  A short survey was developed by the 

researchers and was tested in a pilot study for validity and 

reliability.  The survey consisted of 11 closed-ended and open-

ended questions (See instrument below).  The Open-ended 

questions gave the participant a chance to respond to questions in 

different ways without being restricted. Through the questions, 

his feelings with regard to the research problem were elicited and 

this provided depth to the problem since a lot of information was 

provided. 

 

     B. Instrument 

       Although the number of social media users is increasing in 

Iraq, the problem is that its power and effectiveness still lacks the 

well-organized strategic plans to get to the hearts of the Iraqi 

citizens and to make them believe in all what they say either 

online or on some of TV channels. Therefore, in order to gather 

data that can be used to solve the problem, the researchers 

surveyed an Iraqi man to give important insights about the 

challenges that face the social media in Iraq.  The survey 

questions were as follows:  

1- How old are you? 

2- When did you move from Iraq to US?  

3- What is your level of education? 

4- Where have you completed your education, in Iraq or in 

the US? 

5- What social media do you use to communicate with 

your Iraqi friends and family? 

6- How was the Internet and social media pre 2003?  

7- How is the Internet and social media after 2003?  

8- Do you trust the current news TV channels and Internet 

websites? Why? 

9- Do think that the social media is more powerful and 

effective now than it was before 2003? Explain 

10- What are the specific communication challenges that 

you would like to address? 

11- What do you recommend for the current news TV 

channels and Internet websites so they can get to the 

hearts of the Iraqi citizens and to make them believe in 

all what they say either online or on TV?  

 

     C. Social Dimensions Model  

       Laudonôs (1999) [12] model of the five moral dimensions of 

the information age was adapted for this study. This model 

explains the relationship between ethical, social, and political 

issues and information society. This model was quoted as it fits 

the theme of this case study where all these five moral 

dimensions are impeded within the Iraqi social media business.  

       The emergence of new IT has raised ethical, social, and 

political issues. These issues have five moral dimensions of the 

information age that include information rights obligations 

(protect and respect), property rights obligations (property in a 

digital society), system quality (safety of society), quality of life 

(prevent violation, cultural values), and accountability and 

control (system liability). The following figure exemplifies the 

relationship between ethical, social, and political issues and 

information society (Laudon, 1999) [12]:  
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Figure 3. Five Moral Dimensions of the Information Age 

(Source: Laudon, 1999, [12]) 

IV.  DATA  ANALYSIS 

      To examine the research problem, the researchers used a 

qualitative (QUAL) research approach to state the results of this 

case study.   

      The results indicate that the participant is a 34-year old Iraqi 

male who emigrated from Iraq to US in 2005. The participant 

was working as a local interpreter for the US army in the city of 

Mosul in Iraq. He helped the US troops with interpretation and 

translation during their 2003 military operation in Iraq. The 

participant received his bachelor degree in English language and 

translation from the University of Mosul in Iraq, but he also 

received a masterôs degree in Public Administration from the 

University of Pennsylvania in the US. The participant uses 

several kinds of social media including mobile phone, Facebook, 

Twitter, Whatôs up, Viber, Skype, Instagram and WeChat, etc. to 

communicate with his Iraqi friends and family back home.  

      The researchers asked the participant about the status of the 

Internet and social media before 2003. The participant said:  

ñbefore 2003, Iraqis did not have online media or Internet. Only 

graduate students had Internet access and most of the websites 

were blocked for security purposes. The only social media we 

had at that time was the land phone that we used to communicate 

with one another.ò 

      Our case participant was asked about how the status of the 

Internet and social media after 2003 was. Our case participant 

said:  

ñThe word óboomô is not enough to describe the change where it 

was from having nothing to have everything.ò 

      Based on the participantôs responses to the survey questions, 

the results also show that Iraqis did not have either TV cable or 

satellite and the only thing available to them was the national TV 

with only two local channels to keep the Iraqi population away 

from the world. However, after 2003, the Internet, online media, 

satellite, and various other information technologies became 

available to the public.  The number of Internet and social media 

users has been increased over the time. If we compare the two 

periods of pre and post 2003, we can see that for years Iraqis 

used to know about the world news through the Iraqi local 

printed newspapers. After 2003, publishers were fascinated with 

the fact of delivering information to people electronically 

because of its benefits for both the producer and consumer. The 

participant also added that information in printed publication 

may reach the readers much more slowly than online. This means 

that the information can be updated at anytime of the day with 

the online version, but it takes more time and is more costly with 

printed publications.  It is also easier and quicker to look up the 

information online other than waiting for the printed newspapers. 

The participant said:  

        ñduring the years I lived in Iraq, the old newspaper 

publication industry was controlled by the government. There 

were only two Iraqi channels on TV as local channels and there 

were only three to four local newspapers and the editors were 

not allowed to write about anything until the news is cleared. 

There were many restrictions and no one can go beyond these 

restrictions and publications requirements.ò  

       This means that the Iraqi people had limited sources before 

2003. Yet, all these have been changed where so many websites 

emerged and several new newspapers publications start to appear 

for public. They have all the tools and technique to publish their 

news online. They can also edit, post pictures, and update the 

readers within hours, if not minutes. An additional aspect of this 

is these online newspapers try to compete each other by trying to 

reach their readers through focusing on the human needs and 

their social life and ñthe Iraqi street thinking.ò 

     The participant was asked if he trusts the current news TV 

channels and Internet websites and why. His response was: 

ñSome! I do not trust all of them because some of them are loyal 

to particular political parties and they just focus on what they 

want their followers to hear. I, myself, like to diversify my 

sources of news. Most of them are biased to whoever is funding 

them or to whichever entity sponsoring them. I trust some more 

than others because they are less biased. I hope in the near 

future that all news TV channels and Internet websites work 

together to build the trust of their audience and readers.ò  

      The participant was also asked if the social media is more 

powerful and effective now than it was before 2003. The 

participant indicated that the current status of media is more 

powerful and effective in Iraq. He said: 

        ñI think the social media is more powerful and effective now 

than it was before 2003 because everyone can access the Internet 

easily and we have mobile phone and more Satellite channels 

which we did not have in the past. Also, people can use other 

apps and social media websites such as Facebook and Twitter to 

stay in touch with their friends and family members.ò 

     When the researchers asked the participant to clarify how the 

social media is more powerful and effective now, the participant 

explained that by saying that people can post blogs and share 

events from all over the world so all know what is happening in 

the world. He also referred to the Arab Spring and how the 

Egyptians, Syrians, Libyans, etc., used Facebook in their 

revolutions. He also added that people go to different media sites 

to look for the truth and source of news. He also added that they 

did not have all these apps or social media resources prior to 

2003 indicating that the media was less powerful and effective at 

that time.  

     When the researchers asked the participant about the specific 

communication challenges that face the social media in Iraq, he 

explained that most of the sitesô owners and organizers lacks the 

strategic plans and require more organization. The big challenge 

is to have a trained professional team. The other challenge is the 

blockage or the bans they face once something related to the 

country security and instability happened.  The problem of not 

having Internet available is one of the big challenges of 

continuous communication.  

      The researchers also asked the participant if he has any 

recommendations for the current news TV channels and Internet 

websites so they can get to the hearts of the Iraqi citizens and to 

make them believe in all what they say either online or on TV. 

He said: 

        ñFirst, they have not to be biased. Second, their websites 

and news have to be up-to-date as I see their websites are not 

updated quickly as the media sites in the West.ò 

     The participant also recommended that news channels and the 

Internet sites organizers and owners have to have a structured 
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policy based on the country culture, copyrights policies, privacy 

and data selling protection, quality and trained employees, and 

work together for the country benefits. These will make the 

social media in Iraq more powerful and effective.  

      In summary, and according to five social dimensions model 

in figure two above, the people of Iraq were used to buying 

newspapers from local sellers, but lately the number of buyers of 

newspapers decreased. Only the older generation and few 

members of current generation still read hard copies of 

newspapers because most of the people right now use Internet or 

satellite to get the news as part of the social life within the Iraqi 

family. It also created ethical and political issues where 

politicians use the media IT tools to share the news of other 

political parties and especially through their election campaigns. 

Although IT is the core of business, it also creates ethical 

problems where privacy is not protected. Information privacy 

rights aim to protect the personal information for individuals. 

Privacy breaking is the collecting of oneôs personal information 

or physical integrity as opposed to privacy protection. There will 

be an issue if there is no safeguard system quality that protects 

the safety of individuals and society, and preserves the values of 

the quality of life in an information society. The nature of the 

relation between media and society depends on circumstances of 

time, cost and place with free-market (Weitzner et al, 2008) [20].  

 

V. CONCLUSIONS 

       Communication is culture and culture is communication. It is 

ñgiving or giving and receiving information signals or messages 

by talk, gesture, writing, etcò (Debons, 2008) [7]. Information 

and communication technology within a short time became the 

main foundation of modern society. IT is one of basic skills to 

educate people in many different fields. Mass media is one of the 

fields that focus on technologies nowadays. The industry media 

in Iraq has changed over the time and especially when 

technology introduced to be used in media after 2003. The 

number of news readers and listeners has been increased since 

2003 with the emergence of Internet in Iraq, yet the newspapers 

and magazines has been decreased. Despite the IT is the core 

business in media industry in many countries since several long 

years, it is new to Iraq and faces several challenges. It also lacks 

the trust of all the citizens.  

     In the age of globalization, the Internet is the primary mode of 

access to social media and general communications.  When 

Internet access is interrupted, restricted, or heavily censored, 

nations struggle to remain competitive in the global economy.  

People who are unable to access information and networks that 

form the typical communications platform globally find 

themselves facing both systemic human rights violations and a 

narrow view of the global village.  Iraq has faced certain 

challenges with regard to Internet access, censorship affecting 

accessibility, censorship restricting the free sharing of opinions 

and ideas, and infrastructure stability issues.  

      The Internet was slow to become integrated into ordinary 

Iraqi homes due to the cost and restrictions before 2003.  During 

the early years of the Internet in Iraq, problems ranged from 

domain names to censorship interference and the risk of 

retaliation in the form of violence against individual users for 

their Internet activity.  While other nations with fewer controls 

were able to utilize social media networks to organize and create 

political movements, this was not possible in Iraq to a 

comparable extent.   

       In order to have the best practices for the Iraqi media, the 

researchers recommend that the Iraqi media to implement 

policies for copyright and data selling protection. They have not 

to be biased and they have to have well-organized strategies to 

improve the quality of their work. This will enable them to be 

more powerful and effective and attract the interest of their 

readers and audience.  
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Abstract- Complexity theory has many facts. Its motivations and 

goals however, are similar; to determine the computational 

ñdifficultyò or complexity of a problem. In this work, we propose 

an NP- completeness proof for the Steiner tree problem in graphs    

 

Index Terms- Steiner problem in graphs- NP-complete-3-

satisfiability- Clause 

 

I. INTRODUCTION 

or many decision problems, Steiner Problem in Graphs and 

satisfiability, no polynomial time algorithm is known. 

Nevertheless some of these problems have a property which is 

not inherent to every decision problem, there exists algorithm 

which, if presented with an instance of the problem.(i.e., a graph 

G, a terminal set K, and  a bound B, respectively a Boolean 

formula F) and in addition with a potential solution x (i.e., a sub 

graph T of G, respectively a truth assignment for the variables 

in F) these algorithms verify in polynomial time whether x is a 

valid solution (i.e. whether T is a Steiner tree for K-terminals 

contains at most B edges, respectively whether  satisfies F). The 

decision problems with this property form the NP. This 

abbreviation comes from Non deterministic polynomial time. A 

very important concept in complexity theory is the concept of 

reducibility. It allows showing that one problem is at least as 

different as another one.  

       The Steiner tree problem in graph is called for brevity ST, 

defined in decisional form as follows  

 * an undirected graph G = (V, E) 

 * a subset of the vertices RṖV, called terminal nodes. 

 * a number K  ú N. 

 

       There is a subtree of G that includes all the vertices of R (i.e. 

a spanning tree for R) and that contains at most k edges. 

       This problem has many applications especially when we 

have to plan a connecting structure among different terminal 

points. For example, when we want to find an optional way to 

build roads and railways to connect, a set of cities or decide 

routing policies over the internet for multicast traffic, usually 

from a source to many destinations. Unfortunately, this problem 

has shown to be intractable in the sense that there exists no 

polynomial algorithm to Solve it, unless P = NP. The goal of this 

exercise is to propose an NP ï Completeness, proof for the 

Steiner tree problem.  

 

II. PRELIMINARIES 

       Definition 2.1: Let a connected graph G= (V, E) and a set K 

 V of terminals. Then the Steiner minimum tree for K in G that 

is a Steiner tree T for K such that 

|E(T)| = min {|E(T
I
)/ T

I 
 is a steiner tree for K in G} 

 

       In the Steiner minimal tree problem, the vertices are divided 

into two parts, terminals and non terminal vertices. 

       The terminals are the given vertices which must be included 

in the solution. 

 

Example 2.1: 

 

V1, V2, V3 

and V4 are 

terminals 

and V5 and 

V6 is non 

terminals. 

 

Fig.1: Steiner minimal tree 

 

Definition 2.2:   

       A tree is a connected graph which is acyclic. A forest is an 

acyclic graph. A tree is connected acyclic graph. A leaf is a 

vertex of degree. 

 

Example 2.2: 

 
Fig.2:  Tree 

 

       A tree is a connected forest and every component of a forest 

is a tree. 

 

 

F 
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Definition 2.3: 

       A tree is said to be a spanning tree of a connected graph G, if 

T is a sub graph of G and T contains all vertices of G. 

Example 2.3: 

 
Fig.3: Spanning Tree 

 

Definition 2.4: 

       Let G be a connected graph each of whose edges is assigned 

a number called the cost or weight. We denoted the weight of an 

edge e of G by w(e). Such a graph is called weighted graph. For 

each sub graph H of G, the weight W of H is defined as the sum 

of the weight of its edges that is W (H) = 
 

       We seek a spanning tree of whose weight is minimum 

among all spanning tree of G. Such a spanning tree is called 

minimum spanning tree. 

 

Example 2.4: 

 
Fig.4:  Weighted Graphs 

 

Definition 2.5: 

       A Steiner tree is a tree in a distance graph which spans a 

given subset of vertices (Steiner point with the minimum total 

distance on its edges) 

Example 2.5: 

 

 

Steiner tree for three 

points A, B and C [note 

there is no direct 

connection between A, B, 

and C.] 

 

 

 

Solution for four points 

[note that there are two 

Steiner points s1 and s2] 

 

  

Fig.5: Steiner Tree 

 

Definition 2.6: 

       A formula is satisfiable if there is an assignment of truth 

values to the variables that makes every clause tree. 

 

Definition 2.7: 

       A set of logical variables u = {uj} and a set c={ci} of clauses 

where each clauses consists of three literal being a variable ui or 

its negations ui. 

 

Definition 2.8: 

       The class of problems solvable by non-deterministic 

polynomial time algorithm is called NP. 

 

Definition 2.9: 

A problem is NP-complete if  

       1. It is an element of the class NP  

       2. Another NP ïcomplete problem is polynomial time 

reducible to it. 

 

III.  EVERY U-V PATH OF NP-COMPLETE STEINER 

GRAPH CONTAINS EXACTLY 2N EDGES. 

Result: 1 

Steiner problems in graph is NP complete 

 

Result: 2 
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Every u-v path of NP-complete Steiner graph contains exactly 2n 

edges. 

 

Theorem 3.1: 

       Every u-v path of NP-complete Steiner graph contains 

exactly 2n edges, if the Steiner problem in graph is NP-complete 

       Proof;   Let the Steiner problem in graphs is ú NP, it 

sufficient to show that Steiner problem in graphs is in fact NP-

complete. 

       To see this, we reduce 3 SAT to Steiner problem in graphs. 

       Let x1,x2,x3-------xn be the variables c1,c2,----cm the clauses in 

an arbitrary instance of 3SAT.Our aim is to construct a graph 

G=(V, E) a terminals set K, and a bound B such that G contains 

Steiner tree T for k at size at most B if and only if the given 

3SAT instance is satisfiable  

       The graph G is constructed as follows. First we connect two 

vertices u and v by a variable path as shown in the figure 6.              

First we consider taking the variable x1 to x10, and then we 

connect two vertices u & v by a variable path as shown in figure 

6. 

 
Fig.6:  Transforming 3SAT to Steiner problem in graph: the variable path 

 

       Clause gadget consisting of a ci vertex connected to the 

literals contained in the clause ci by path of length t=2n+1 

As terminal set we choose K= {u, v} U {c1 ----c6} and set B = 

2n+t.m.
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Fig. 7. The clause gadget for the clause Ci=-x1 Vx2, Vx3. The dashed lines indicate paths of length t=2n+1 from ci to the 

appropriate variable path. 

 

       Now we take n =10. To form the clauses {c1, c2, c3, ----c6} 

and the terminals set K = {u, v} ְ {c1 é c6} and set B = 2n+t.m  

B=2n+t.m 

t =2n+1 

t =2(10) +1 

  =21 

B=2(10) +21(6) 

=20+126 

=146 

 

       Assume first that the 3SAT instance is satisfiable. To 

construct a Steiner tree for K. we start with a u-v path p 

reflecting a satisfying assignment. 

       We let xi ú p if xi is set to true in this assignment, xi ú p 

otherwise. Next observe that for every clause the vertex ci can be 

connected to P by a path of length t. In this way we obtain a 

Steiner tree for K of length 2n+t.m=B. 

       To see the other direction assume now that T is a Steiner tree 

for K of length at most B. Trivially, for each clause to the vertex 

ci has to be connected to the variable path.  

 Then   |E (t)| Ó (m+1).t > B 

  |E (t)|  Ó (6+1).21>B 

  Ó7.21>146 

  Ó147>146 

 

       So this canôt be. This shows that u and v can only be 

connected along the variable path, which requires at least 2n 

edges. 

       In this graph u-v path contain 20 edges and that each clause 

gadget is connected to this path using exactly t edges. Thus the u-

v path reflects a satisfying assignment.  

       Result: 1. Steiner problems in graph is NP complete 

       Result: 2. every u-v path of NP-complete Steiner graph 

contains exactly 2n edges. 

       Result: 3. if u & v are two arbitrary verities of a NP-

complete graph with n-variables then the u-v path contains 

exactly 2n edges. 

       Result: 4. structure of the Steiner minimum tree is simple.   

 

IV.  CONCLUSION 

       By using 3-satisfiability to a NP-complete Steiner graph, it is 

found that every u-v path of the graph contains exactly 2n edges 

and that each clause gadget connected to this path exactly contain 

t edges where t=2n+1. 
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Abstract- In India, there are multiple cement brands available in 

the market which makes the brands selection a difficult process.  

The project focuses on studying the major factors retailer 

consider important compare to other factors in selecting cement 

for their retail business. This will give an insight into the market 

and try to identify the major product features and services 

expected by the retailer from the cement companies. Exploratory 

research was done initially with sample size 10 which include 

individual home builder, masons, engineer/architect, contractors, 

builders and dealer to get an insight into the product features and 

services they are aware off and the variables that influence the 

selection of cement. The questionnaire listing various factors 

affecting their selection process was further modified and 

administered with a sample of 100 retailers. 

      Further, the author applied factor analysis to summarize the 

major factors that influenced decision making process using 

SPSS software.  

 

Index Terms- Cement, channel, influencers, product features, 

services, retailer etc. 

 

I. INTRODUCTION 

arious cement companies in West Bengal (ACC, Ambuja, 

Ultratech, Lafarge, Jaypee, Konark, Rashmi) claim to 

produce cement as per grade of BIS standards which are 33, 43 

and 53 grade cement, so there is hardly any scope for 

differentiation in product of various cement companies and even 

they market cement and attempt to prove that they are different 

and better than other cement manufacturer quality wise. The 

multiple brands available in the market make the brands selection 

a difficult process. 

       As majority of customer lack basic understanding regarding 

technical aspect of cement, it becomes a highly difficult task to 

convince the customer about the superiority of any particular 

brand over other brands.  

       So there is a need to identify and understand the retailer 

behavior in selecting cement on basis of present product features 

and services being offered, and their further needs and services 

expected by them which will help them in offering differentiated 

product to the end customer.  

 

1.1 Objective of this research 
       The Study attempts to cover the following areas: 

- To explore the cement product features that a retailer 

looks upon 

- To explore the services that a retailer looks upon during 

selection process of cement. 

 

       To factorize various cement product features and services 

provided as perceived by retailer. Based on those factors suggest  

suitable measures to improve the penetration rate to various 

retailer segment through specific promotion campaigns which 

will help in offering differentiated product. 

       To summarize the effort, the first and second objectives 

involve exploring and involve reviewing the literature related to 

cement selection process and cement product features/services. 

The third part involves research design, data analysis and major 

interpretation of the results from a survey questionnaire 

administered to the respondents. Finally the analysis of the 

research findings, the marketing implications and inferences and 

limitation of the study presented and general conclusions are 

drawn. 

 

II. LITERATURE SURVEY 

       Doyle P (2002) in his book óô Marketing Management and 

Strategyôô, states that a market consists of customers with similar 

needs. But customer in market is never homogenous. They differ 

in the benefits they wanted. Very few products or services can 

satisfy all the customers in a market.  Not all the customers want 

or are prepared to pay for the same thing.  

       Jobber, D (2007) states the objective is to identify groups of 

customers with similar requirements so that they can be served 

effectively while being of sufficient size for the products or 

services to be supplied sufficiently. 

       Jobber, D (2007) explains briefly that creating a differential 

advantage involves using a marketing mix to create something 

special for the customer. Jobber presents four keys to successful 

positioning: a) Clarity: b) Consistency: c) Credibility: d) 

Competitiveness.  

       Perceived quality of a Brand is the customerôs judgment 

about a productôs overall excellence or superiority that is 

different from objective quality (Zeithaml  1988,  pp. 3 and 4).  

Objective quality refers to the technical, measurable and 

verifiable nature of products/services, processes and quality 

controls. Since itôs impossible for consumers to make complete 

and correct judgments of the objective quality, they use, quality 

V  
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attributes that they associate Zeithaml 1988, Hence perceived  

quality  is  formed  to  judge  the  overall  quality  of  a  

product/service.   

 

       The Five stages of the buying decision process were first 

introduced by John Dewey (1910).
 
The stages are: 

1. Problem/Need Recognition 

2. Information Search 

3. Evaluation of Alternatives 

4. Purchase Decision 

5. Post-Purchase Behavior 

 

       Zeithaml, A, Pasuraman, A., Berry, L. (1990). Delivering 

Quality Service: Balancing Customer Perceptions and 

Expectations. New York: The Free Press Division of Macmillan, 

Inc. Zeithaml, et.al.  found that a "Service Performance Gap" 

occurred when employees were unable or unwilling to perform 

the service at the desired level.  

       According to Porter, E Michael. (1998). on competitive 

advantage: creating and sustaining superior performance a  firm 

can choose a competitive advantage by following one of the three 

Generic competitive strategies: a) Cost leadership b) Product 

differentiation c) Focus -Market segmentation. 

 

III.  RESEARCH DESIGN AND DATA ANALYSIS  

       On what basis retailer select cement? How product features 

and services are important for retailer during selection of cement. 

 At the first stage, author made an extensive search in review of 

current literature such as working papers, research, and 

newspaper and magazine articles with a view to identify the 

common basic product features of cement and services searched 

across dealer or retailer segment and examining the strategic 

importance of their preferences towards certain factors for 

selection of particular cement.    

       Exploratory research was done on the basis of a 

questionnaire with a sample size of 10 which include 

dealer/retailer, buying process and the variables that influence 

the selection of cement.  

The questionnaire listing various factors affecting their selection 

process was further modified and administered with a sample 

size of 100 retailers. 

       Interestingly in case of cement retailer, they select more than 

the physical product. Retailer go an augmented product which 

include easy availability, credit terms, timely delivery, originality 

of cement bags, site related technical service and complaint 

handling.  So  when  it  is  difficult  to  differentiate  physical  

product,  superior  augmentation  of  a  cement brand, can add  

substantial value in the eyes of  the  retailer. 

       The study is both exploratory and descriptive in nature based 

on secondary data as well as primary data. Exploratory research 

was conducted through pilot interview to identify the major 

factors responsible for the select decision for the third objective 

of this research.  

       Data that will be collected throughout this study is expected 

to be mainly of a qualitative nature. Two valuable source of 

evidence are documentation and interview. Documents could be 

either internal like management reports, market research journal.  

First data collection from Secondary sources:  The secondary 

data was collected from the company and the companyôs website. 

Data collection from primary source includes retail stores to get 

an insight into the cement industry and current trends in the 

industry. Face to Face interview and documentation are used as 

main data collection methods for this study. First systematic 

random sampling was adopted from a list of dealer/ retailer. To 

begin with the respondents were asked to rate the product 

features/ services in a 5-point Likert Scale is used. Where 1-

Strongly disagree and 5-Strongly agree. Study attempt to cover 

10 districts/districts town of West Bengal namely viz. 

Kolkata(Cossipore, Kalighat) Howrah(shalimar), Midnapore, 

Malda, Siliguri, Nadia(Krishnanagar), Murshidabad( 

Beharampore) Burdwan, Bankura, Birbhum(Sainthia). Fifteen 

product features and nineteen services were listed for popular 

cement brands. 

 

3.1 DATA REDUCTION BY FACTOR ANALYSIS  

       Applying the concept of principal component and the 

varimax procedure to get an appropriate result of factor analysis.  

       The construct validity is determined through the factor 

analysis in which the KMO index of sampling adequacy is  

above 0.60 and Bartlettôs test of sphericity is .000 (sig) which is 

significant at 5% level. The construct validity proves that 

questionnaire constructed is valid and can proceed for factor 

analysis. The author adopted Bartlett's test of Sphericity and 

KMO measure of sampling adequacy mainly to establish the 

reliability and scientific validity of the data and technique opted 

for the purpose of the study for further analysis. Bartlettôs test of 

Sphericity indicates whether correlation matrix under review is 

an identity matrix, which would indicate that variables chosen for 

the purpose of the study are unrelated.  Values (less than 0.05) 

indicate that there are probably significant relationships among 

the chosen variables.  

       The communality is measured which helps in finding the 

amount of variance that the variable shares with the other 

variables, which in turn, gives the proportion of variance 

explained by the common factors. 

 

3.2 PRODUCT FEATURES 

       From exploratory survey there are variables namely 

reasonable price w.r.t to other brands, Good reputation of the 

brand through word of mouth from other users/ widely used, 

freshness, fineness, absence of adulteration in cement/good 

quality, shelf life, strength consideration, colour of cement, 

packaging, durability, Low setting time, consistency in 

performance across season, curing time and effort, crack 

reduction, sales and customer service support which influence 

the decision making of the cement retailer. 

 

3.2.1 EMPIRICAL RESULT FOR CEMENT RETAILER:  

       In the reliability test of the variables, the cronbach alpha 

coefficient is found to be .818 in Table 1, which is accepted. 
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TABLE 1  

Reliability Coefficients 

 

Reliability statistics 

Cronbach's Alpha N of Items 

.818 15 

 

       In Table 2 Kaisen-Meyer-Olkin measure of sampling adequacy gives the value of .671 which indicates that the factors selected is 

ideal for factor analysis and Bartlett's test of Sphericity indicates that at 105 degrees of freedom (df) Chi-Square values for the factors 

derived are highly significant. 

 

TABLE 2: KMO and Bartlett's Test:  

KMO and Bartlett's Test

.671

720.752

105

.000

Kaiser-Meyer-Olkin Measure of  Sampling

Adequacy.

Approx.  Chi-Square

df

Sig.

Bart let t's Test of

Sphericity

 
       Communality, h

2
, is the squared multiple correlation for the variable as dependent using the factors as predictors. The 

communality measures the percent of variance in a given variable explained by all the factors jointly and may be interpreted as the 

reliability of the indicator.  

 

TABLE 3:  

Communalities

1.000 .792

1.000 .682

1.000 .770

1.000 .821

1.000 .725

1.000 .703

1.000 .680

1.000 .761

1.000 .699

1.000 .781

1.000 .753

1.000 .717

1.000 .636

1.000 .581

1.000 .544

PRICE

REPUTAT

FRESHNES

FINENESS

UNADULTE

LIFE

STRENGTH

COLOUR

PACKAGIN

DURABILT

SET.TIME

CONSIS

CUTIME

CRACKRED

SERVICE

Initial Extraction

Extraction Method:  Principal Component Analysis.
 

       In this experiment, the extracted factors explain over 82% of preferences for fineness but only 54% for services. In general, 

communalities show for which measured variables the factor analysis is working best and least well. 

As shown in Table 4, the first six components accounted for 78.214 % of the total variance, further does not change after rotation. 

Further, principal componentsô extraction, these values will be the same as those reported under initial Eigen values.  
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TABLE 4: TOTAL VARIANCE EXPLAINED  

Total  Variance Explained

4.915 32.768 32.768 4.915 32.768 32.768 2.872 19.144 19.144

1.904 12.691 45.458 1.904 12.691 45.458 2.618 17.455 36.599

1.575 10.500 55.959 1.575 10.500 55.959 1.794 11.962 48.560

1.185 7.902 63.861 1.185 7.902 63.861 1.772 11.814 60.375

1.066 7.109 70.970 1.066 7.109 70.970 1.589 10.595 70.970

.793 5.285 76.255

.778 5.188 81.443

.663 4.420 85.863

.589 3.927 89.791

.538 3.583 93.374

.322 2.147 95.521

.273 1.819 97.341

.207 1.380 98.720

.104 .692 99.413

8.812E-02 .587 100.000

Component

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

Total

% of

Variance

Cumulat iv

e % Total

% of

Variance

Cumulat iv

e % Total

% of

Variance

Cumulat iv

e %

Initial Eigenvalues

Extraction Sums of  Squared

Loadings Rotation Sums of  Squared Loadings

Extraction Method: Principal Component Analy sis.
 

In this factor analysis, the first 5 components recorded Eigen value above 1 (4.915, 1.904, 1.575, 1.185 and 1.066).  

 

Figure 1: Scree Plot 

Scree Plot
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Rotated Component Matrix 

       Rotation serves to make the output more understandable and is usually necessary to facilitate the interpretation of factors. 

The factor solution was derived from the component analysis with VARIMAX rotation of the 15 cement attributes listed for the 

purpose of the study.  The cut ï off point for interpretation purpose is +0.55 for the taken sample size.  

       Factor 1 has four significant loadings; factor 2 has one significant loading while factor 3, 5 has two significant loadings, factor 4 

has three significant loadings. For the purpose of naming the factor, factor 1 was designated as most preferred Quality and similarly 

factor 2 as reputation, factor 3 as curing time, factor 4 packaging, factor 5 prices and effort.  
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TABLE 5:  

Rotated Component Matrixa

.122 -.160 2.716E-02 -.120 .858

.177 .801 7.197E-02 -5.16E-02 4.033E-02

-4.49E-02 .400 .350 .657 .233

.713 .477 -5.21E-02 .229 .174

.647 .527 .123 -.103 4.748E-02

.318 .559 .408 2.692E-02 .350

-.138 .387 3.660E-02 -2.00E-02 .714

.172 .836 .177 2.752E-02 -2.90E-02

.148 -8.16E-02 .139 .807 -2.37E-02

.857 .166 1.036E-02 .127 5.750E-02

.779 -1.04E-03 .337 -.145 -.109

.365 .260 .683 -4.32E-02 .220

1.771E-02 9.597E-02 .788 6.988E-02 -3.08E-02

.500 8.515E-02 .435 .349 -.114

-3.52E-02 -8.41E-02 -.198 .665 -.231

PRICE

REPUTAT

FRESHNES

FINENESS

UNADULTE

LIFE

STRENGTH

COLOUR

PACKAGIN

DURABILT

SET.TIME

CONSIS

CUTIME

CRACKRED

SERVICE

1 2 3 4 5

Component

Extraction Method: Principal Component Analy sis.  

Rotation Method:  Varimax with Kaiser Normalization.

Rotation converged in 7 iterations.a. 

 
       Component Transformation Matrix : It describes the specific rotation applied to factor solution. This matrix is used to compute 

the rotated factor matrix from the original (un rotated) factor matrix.  It shows the off- diagonal elements which are greater than ± 0.5;  

a larger rotation was applied by the following the extraction method of principal component analysis and varimax with Kaiser 

normalization.It provides the correlations between the factors in the original and in the rotated solutions. 

 

TABLE 6:  

Component Transformation Matrix

.636 .602 .414 .146 .199

.239 -.282 .065 .727 -.575

-.627 .268 .179 .597 .383

.102 -.662 .630 -.036 .392

.368 -.219 -.629 .304 .574

Component

1

2

3

4

5

1 2 3 4 5

Extraction Method: Principal Component Analysis.  

Rotation Method:  Varimax with Kaiser Normalization.
 

3.3 SERVICES NEEDED 

       Based on the exploratory/qualitative survey various specific services needed for the customer. 

       From above exploratory research there a lot of service variables needs to be comply. Service variables namely quick response, 

exact price rate, pre and post technical service, Pre and post sales feedback and communication, billing and accounting, credit, timely 

order and delivery process, direct delivery from factory , easily availability, brand faith, recommendation of engineers/mason/ 

architect, good relationship, advertisement promotion and branding, discount, more company official market visit , handling of 

grievances and complaints are of equally importance in select decision. 

 

3.3.1 EMPIRICAL RESULT FOR RETAILER: DATA REDUCTION BY FACTOR ANALYSIS  

Reliability Coefficients, N of Cases =    100.0, N of Items = 19, Alpha =    .8265 
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TABLE 7:  

KMO and Bartlett's Test

.780

535.223

171

.000

Kaiser-Meyer-Olkin Measure of  Sampling

Adequacy.

Approx.  Chi-Square

df

Sig.

Bart let t's Test of

Sphericity

 
TABLE 8:  

 

Communalities

1.000 .641

1.000 .702

1.000 .628

1.000 .759

1.000 .764

1.000 .654

1.000 .524

1.000 .755

1.000 .719

1.000 .617

1.000 .584

1.000 .752

1.000 .754

1.000 .689

1.000 .777

1.000 .669

1.000 .532

1.000 .589

1.000 .696

quick reponse on query

Exact price rate quote f or

cement - no ambiguity

Pre- Sales Technical

serv ice

post- sales technical

serv ice

Pre- Sales

communication

support/adv t/promotions

& adv t

post- sales customer

f eedback

accounts reconciliation

(billing & accounting)

order processing and

conf irmat ion

deliv ery  process

credit

direct deivery  f rom factory

easily  available

brand f aith

recommendation

good relationship

advert isement

discount

more company  of f icial

v isit in market

f urther improve on

handling of  greivances

and complaints

Initial Extraction

Extraction Method: Principal Component Analy sis.
 

From communalities highest preference is for service. 

 

TABLE 9:  
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Total  Variance Explained

5.133 27.014 27.014 5.133 27.014 27.014 2.422 12.745 12.745

1.787 9.406 36.420 1.787 9.406 36.420 2.364 12.444 25.189

1.371 7.217 43.636 1.371 7.217 43.636 2.147 11.302 36.491

1.359 7.155 50.791 1.359 7.155 50.791 1.726 9.082 45.573

1.092 5.747 56.539 1.092 5.747 56.539 1.596 8.400 53.973

1.055 5.550 62.089 1.055 5.550 62.089 1.355 7.133 61.106

1.009 5.312 67.401 1.009 5.312 67.401 1.196 6.295 67.401

.903 4.754 72.155

.759 3.994 76.149

.704 3.703 79.852

.637 3.355 83.207

.549 2.890 86.097

.533 2.808 88.905

.448 2.357 91.262

.402 2.118 93.380

.388 2.042 95.422

.336 1.767 97.189

.302 1.591 98.781

.232 1.219 100.000

Component

1

2

3

4

5

6

7

8

9

10
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12

13
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Total

% of

Variance

Cumulat iv

e % Total

% of

Variance

Cumulat iv

e % Total

% of

Variance

Cumulat iv

e %

Initial Eigenvalues

Extraction Sums of  Squared

Loadings Rotation Sums of  Squared Loadings

Extraction Method: Principal Component Analy sis.
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TABLE 10:  
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Rotated Component Matrixa

.729 .137 .193 -8.88E-02 2.705E-03 .188 .102

.323 .357 .613 -.245 2.343E-02 6.335E-02 .172

.386 .428 .110 .247 -.158 .325 -.304

8.314E-02 4.105E-02 3.130E-02 .121 -2.15E-02 1.464E-02 .857

.106 8.302E-02 5.776E-02 -.122 8.992E-02 .844 -8.05E-02

-4.18E-02 .163 -8.15E-02 .767 4.582E-02 -4.45E-02 .164

8.642E-02 .274 .431 -.123 .468 -.136 -5.12E-02

.145 3.974E-02 .801 .296 2.378E-02 4.237E-02 -2.94E-02

.347 .668 .221 .216 .240 -1.01E-02 2.195E-02

-2.87E-02 .623 .306 6.422E-02 .157 .323 4.704E-02

-5.50E-03 8.798E-03 -3.66E-02 .180 -2.33E-02 .582 .460

1.440E-02 .582 .545 -.244 .198 5.083E-02 .121

.240 .820 -3.84E-02 .123 7.488E-02 -4.92E-02 -7.49E-03

.148 .139 .449 -3.07E-02 .646 8.759E-02 -.138

.207 .119 -8.15E-02 .203 .811 9.450E-02 7.495E-02

3.882E-02 1.997E-02 .141 .801 5.707E-02 3.253E-02 1.472E-02

.632 .175 -3.55E-02 -7.62E-02 .279 -8.23E-02 .102

.531 8.688E-02 .446 .148 .219 5.256E-02 -.167

.814 8.845E-02 .111 7.911E-02 8.432E-02 1.585E-02 -2.07E-02

quick reponse on query

Exact price rate quote f or

cement - no ambiguity

Pre- Sales Technical

serv ice

post- sales technical

serv ice

Pre- Sales

communication

support/advt /promotions

& adv t

post- sales customer

f eedback

accounts reconciliation

(billing & accounting)

order processing and

conf irmat ion

deliv ery  process

credit

direct deivery  f rom factory

easily  available

brand f aith

recommendation

good relationship

advert isement

discount

more company  of f icial

v isit in market

f urther improve on

handling of  greivances

and complaints

1 2 3 4 5 6 7

Component

Extraction Method: Principal Component Analy sis.  

Rotation Method: Varimax with Kaiser Normalization.

Rotation converged in 16 iterations.a. 

 
 

TABLE 11:  

Component Transformation Matrix

.530 .556 .496 .111 .349 .169 .022

-.029 .069 -.265 .895 -.067 .151 .310

.789 -.298 -.387 -.140 -.247 .237 .043

-.272 .234 .062 -.295 -.325 .713 .408

.032 -.163 -.106 -.213 .494 -.237 .785

-.035 -.711 .494 .173 .242 .396 -.064

-.137 .102 -.524 -.073 .636 .414 -.339

Component

1

2

3

4

5

6

7

1 2 3 4 5 6 7

Extraction Method: Principal Component Analysis.  

Rotation Method: Varimax with Kaiser Normalization.
 

       For the purpose of naming the factor, factor 1 was 

designated as most preferred complaint handling and similarly 

factor 2 as delivery, factor 3 as price, factor 4 Advertisement, 

factor 5 recommendations, factor 6 sales communication and 

factor 7 defines as technical services.  

 

 

IV.  SUMMARY OF MAJOR FINDINGS: FACTOR 

ANALYSIS 

       There are major factors derived from factor analysis that 

influence the selection decision of retailer, namely 

       a. Product features: The properties of cement like fineness, 

strength, and curing time play a major role in choosing cement. 

       b. Service needed: the companyôs sales and marketing 

actions like availability, advertisement, customer service, pricing, 

quick response to query, handling of complaints and pre and post 

sales technical service comes out to be an important factor.  
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       The above defined factors are the highest need features 

which a company has to take care. It is observed that factor such 

as service parameter and price are of prime importance to get the 

product stable and to become market leader.   

 

4.1MAJOR FINDINGS: RETAILER INSIGHT  

       Based on the exploratory survey it is found that factor such 

as quality of service level is very poor compared to other 

attributes. Quality of service level expected from company 

official is that complain related to product, exact price rate at 

various places, settlement of claims, settlement of product 

complaints and even promptness and accuracy with respect to 

documents  are not favorable. The company should focus on 

improving quality of service level based on customer insights. 

After data reduction and summarization, strategic options are to 

comply with the specific service need of the various segment of 

customer. It is found that there is a necessity of further 

improvement of services provided. 

 

V. LIMITATIONS  AND SUGGESTION FOR FURTHER 

RESEARCH 

LIMITATIONS OF THIS STUDY:  

       The quality of information totally dependent on respondent 

knowledge. 

       The limitation of this study is that the field research was 

conducted only in West Bengal. A more extended geographical 

sample may show greater differences in perceptions. Since there 

always remains a possibility of changing retailer expectation so 

to cater and fulfill the need, the service quality standards shall be 

reviewed and modified periodically to meet the changing retailer 

expectations. There may be change in view of respondent when 

comes in terms of Company official. 

 

       SUGGESTION FOR FURTHER RESEARCH: More in-

depth study is need to be conducted for analysis and derive an 

advanced design framework is required in respect of marketing 

strategy. 

 

VI.  CONCLUSION 

The factors that appeared to be the most decisive are: 

- Quality of the cement: that is approval by the 

engineers, and sometimes good feedback from the 

market and the field. It is the first and major criteria 

to consider the cement. 

- Although brands are a major factor for retailer, 

mass marketing helps them associate brands to an 

image. 

- When the suppliers are already known, the quality 

of the delivery based on former experience is 

definitely one of the most decisive factors. 
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Abstract- The paper tried to explore the various studies on the 

nexus between the productivity growth and the employment 

through VAR model of Dritsakis(2012) and  Blanchand, Solow 

and Wilson(1995) model and found cointegration and causality 

but the association went to either direction. In the short run, the 

nexus was seen negative but not in all countries and in the long 

run , the association was found both positive and negative in the 

world economies like Europe, America ,Africa and in Asia. No 

general conclusion could not be drawn on the nexus because state 

of technology, employees benefit, wage structure, hours of 

labour vary from country to country whether it was in 

USA,France,UK ,India or in EU. Even, the association is 

different from sectors to sectors. Above all, if the scale of 

measurement of labour productivity differs, the association 

between labour productivity  and employment may also differ. 

 

Index Terms- Labour productivity , Unemployment 

 

I. INTRODUCTION 

roductivity affects unemployment through two different 

mechanisms: On one hand, an increase in productivity leads 

to a decrease in the demand for labour for a fixed output level. 

An increase in unemployment would lead to a decrease in the 

aggregate demand. On the other hand, an increase in productivity 

leads to a decrease in the cost of the production and lower 

product prices. These lower prices could boost the aggregate 

demand leading to an increase in employment. The popular view 

is that the relationship between productivity and employment has 

changed from time to time , sometimes optimistic and sometimes 

pessimistic. Faster productivity growth is good for employment. 

The nexus between labour productivity and employment in the 

real world become inconclusive because no general relationship 

was found in the economies. In the short run, the positive 

association was observed in several nations and thereafter it 

turned into negative relation. The employment scenario in 

countries are different due to differential economic conditions, 

the wage structure, labour benefit, hours of labour, the 

technological progress etc. In the long run, the technology 

changes, and the productivity changes too. Several VAR model 

could not drawn any econometric association that is valid as 

general theory in the light of making any linkage in the long run 

analysis. However, many studies were done in US and European 

economies to find out the proper nexus. In this paper, we will try 

to evaluate some of the researches on the nexus between the 

labour productivity growth and the employment in general 

including empirical supports of those studies. 

II. MODELS AND OBSERVATIONS 

      In order to test the causal relationship ,we specify the 

following multivariate VAR model , 

U = (WR, CPI, LP, UR, GDP)  

 

      Where, WR is real wages, CPI is consumer price index, LP is 

labour productivity,UR is unemployment rate, GDP is gross 

domestic product and U is a vector. 

      This VAR model was estimated through Johansen (1988) and 

Johansen and Juselius (1990) cointegration test  technique which 

suggest that labour productivity and unemployment rate is 

cointegrated in the order of (1,1) satisfying the trace statistics and 

it has a strong causal relation as per causality test based on vector 

error correction modeling. Granger causality tests based on error 

correction models (ECM) showed that there is a óstrongô Granger 

causal relation among labour productivity, real wages, rate of 

unemployment and gross domestic product as well as between 

real wages and unemployment rate and also among 

unemployment rate, real wages and gross domestic product. 

(Dritsakis,2012) 

      We can mention two similar studies. Firstly, Chletsos, 

Kollias, and Manolas (2000) investigated the relationship 

between employment, growth rate, labour productivity and 

wages rate in the case of Greece for the period 1970-93. This 

period is divided into two sub-periods 1970-1980 and 1981- 

1993. In the first period they indicate that the employment level 

is positively related to the growth rate and wages rates are 

negatively related to the labour productivity. The reverse result is 

observed in the second period, which is characterized by the 

restructuring of the Greek economy. Secondly, Hsing (2001), 

based on the augmented Phillips curve and the autoregressive 

conditional heteroscedasticity model, studied the impact of the 

union wage increases to non-union wages and found that the 

growth of non-union wages is positively associated with the 

expected inflation productivity growth and negatively correlated 

with the unemployment rate. 

      Following Blanchand,Solow and Wilson(1995) model, let us 

assume, 

y=log of current output 

e= log of employment 

x= log of productivity 

*=potential or natural or normal 

y*=log of potential output(real GDP) 

by definition,x=y-e 

then,x*=y*-e* 

 

      if there is an exogeneous shock to x* or to its rate of growth, 

how does that affect the time path of e? In Okunôs Law, 

e-e*=k(y-y*)+(e-1-e-1*) where k<1,  

P 
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ie, when output falls below potential in recessions, employment 

falls proportionately less, so that productivity falls below in 

normal level. 

 

If g=x-x-1  and g*=x*-x* -1 

 

      Then g= observed rate of productivity growth 

g*= rate of growth of underlying supply side determined 

productivity trend 

So,g=m(ȹe-ȹe*)-b(ȹe-1-ȹe*-1)+g*        é(1) 

Or g=-m(ȹu-ȹu*)+b(ȹu-1-ȹu*-1)+g*     é.(2) 

Here m=(1-k)/k  and b=a/k 

ȹe= current rate of growth 

ȹe-1=lagged rate of growth 

 

      Equation (1) expressed that if we knew the time path of the 

potential or normal or natural or equilibrium level of 

employment, we could isolate the supply-determined rate of 

growth of productivity by estimating (1) and looking at the 

residuals. We can assume that the equilibrium rate of 

unemployment u* is approximately constant in the same period 

,or else that it follows a random walk with no drift. If (2) can be 

estimated , the residual from the regression will be fair 

approximation to g*. 

      Firstly, estimating (2) we get the time series representation of 

g* and secondly we can explore the relation between 

unemployment and calculated autonomous shock to productivity 

growth . 

      From the data, there is no random walk with no drift in US 

and Japan. In European economies, constancy (or stationarity) of 

u* is a much more dubious proposition. Observed unemployment 

rate has been much higher in the late 1970s and 1980s than 

before. The Impulse Response Function calculated from 

Germany and US economy ïthe cumulative changes in 

unemployment rate following a one standard deviation shock to 

productivity growth. In USA ,g=0.4 % ,or a bit over 1.5% per 

year. The quarterly standard deviation is 0.8%,so a one standard 

deviation jolt to productivity change for a quarter would 

cumulate to 3.2% if prolonged through a year. Remarkably they 

concluded that in the short run, an increment to productivity 

growth is likely to be accompanied by a small increase in 

unemployment but it is temporary. The permanent effect seems 

to be trivially small. In great depression the key to high 

employment does not lie in the rate of productivity growth but in 

a demand for aggregate output that fully uses normal productive 

capacity.      

      Jared Bernstein (2011) has studied on the historical 

relationship between productivity and employment in US during 

1947-2010. In the Fig-1, he tried to show that there is a positive, 

not a negative, correlation between productivity and job growth 

overtime. But look at the end of the graph.  Productivity 

accelerates while employment growth decelerates.  And that ainôt 

no blip either and it suggests the possibility of a structural change 

in this relationship. 

 

 

 

 

 

Fig.-1: Productivity and employment during 1947-2010 

 
Source-Bernstein,2011 

 

      Productivity is a measure of the ability to create goods and 

services from a given amount of labour, capital, materials, land, 

knowledge, time, or any combination of these. It is measured, 

basically, as output per unit of input, where the input could be 

land, labour, capital, etc.When productivity is growing, living 

standards tend to rise. However, this is not always the case. 

Productivity growth can also occur during periods of recession 

and increased unemployment as businesses cut jobs and seek to 

become more efficient. 

       From ILO statistics, it was observed that during 1995-

2000,2000-2005,2005-2008 and 2009, world economy did not 

show any clear positive or negative association between the 

employment and labour productivity growth. However, from 

1995-2000 to 2000-2005 , world labour productivity growth fell 

but employment change rose which was clearly observed, ie a 

negative association. On the other hand , in North America 

during the same period, the relationship was found as positive. In 

Africa also, the nexus between productivity growth and 

employment change became positive for long period only. The 

same conclusion can be drawn in case of India as like as Africa. 

In Asia Pacific nations, during 1995-2000 and 2000-2005 , the 

nexus showed positive and in Australia, during 2000-05 and 

2005-2008 , the nexus was found direct. In SAARC region 

during 1995-2000 and 2000-2005, the association was positive 

(including India) but in ASEAN this was reverse in the same 

period. In high income economies, the relationship is direct in the 

same period and then no nexus was clearly seen.(Table-1) 

 

Table-1: Employment and productivity  

 

 Employment change % 

per year 

Labour productivity 

growth % per year 

 95-

00 

00-

05 

05-

08 

2009 95-

00 

00-

05 

05-

08 

2009 

China 1.2 1.2 0.5 0.6 3.4 10.6 10.5 8.4 

Japan  -

0.1 

-

0.2 

0.2 -2.6 1.4 1.7 0.9 -3.8 

India 1.9 2.0 2.2 1.7 4.3 4.4 5.9 5.4 

Australia 1.7 2.1 2.0 -0.5 2.1 1.1 1.0 1.2 

Asia-

Pacific 

1.5 1.7 1.5 1.1 2.4 3.9 5.3 1.4 

ASEAN 2.2 1.6 2.1 1.6 0.4 3.5 3.4 -0.4 

SAARC 2.1 2.7 2.6 2.2 3.3 3.8 4.9 4.8 

High 0.3 0.4 0.7 -0.9 1.7 1.9 1.4 -2.3 
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income 

economies 

Africa 2.9 3.1 3.2 2.5 0.6 1.5 2.6 -0.2 

North 

America 

1.9 0.7 1.0 - 2.3 1.8 0.8 1.1 

World 1.7 1.8 1.8 0.7 1.9 1.7 2.5 -1.4 

Source-ILO 

 

      Research study observed that U.K. productivity growth over 

the past 30 years has averaged around 2 per cent per annum. 

Three researches have been done which suggest that this recent 

productivity growth is faster than in the 80 years from 1870 to 

1950, when output per hour grew by 1.25 per cent per annum, 

but it has been slower than in 1950-73 when it was nearer 3 % . 

Allowing for this, long-term trend U.K. productivity growth does 

appear to be around 2 per cent per annum. 

      Figure 2 shows productivity growth over the period 1993-

2003 as measured by both of the ONS measures and both of the 

Bank of England measures. Annual productivity growth started 

the period at 3-4 per cent (depending on the measure) before 

declining sharply to 1-2 per cent by 1995 where broadly it stayed 

until 1998. There was a slight pick-up (to 2.5-3.0 per cent) in 

1999, and then growth fell back again before climbing sharply in 

2000, reaching 3-4 per cent again. This was then followed by a 

sharp fall in 2001, with most measures seeing growth 

approaching just 0.5-1.0 per cent, and growth has now returned 

to around 2-3 per cent per annum. 

      The main difference is between the per person measures and 

the per hour measures. The per hour measures both peak at a 

slightly lower rate of growth in 1994 (3.5 per cent compared with 

the 4.0 per cent growth seen in the per person series) and they 

both show noticeably stronger growth in 2000. In 2000, the per 

hour measures shows growth of around 4.0 per cent, compared 

with around 3.0 per cent on the per person measures. This 

reflects the fact that while the year to 2000 saw ongoing strong 

growth in employment levels, there was slower growth in actual 

hours worked. Indeed, in the year to first quarter 2002, the LFS 

age 16 and over employment level increased by 1.2 per cent, but 

total actual weekly hours worked actually fell by 0.4 per cent. 

      In Fig-2, productivity growth in UK during 1993-2003 is 

shown in per person and per hour measure which is found 

cyclical in nature .Also Fig-2 suggests that the different measures 

show a similar story for the UK, and this is also the case for 

international comparisons of productivity. For example, it is well 

documented that there appears to be a productivity gap between 

the UK and its international competitors, with the UK lagging 

behind. The extent of the gap varies according to the measure 

used, but not significantly. On an output per worker basis, the G7 

average in 2002 was around 13 per cent higher than the UK 

figure; on an output per hour basis the gap was around 12 per 

cent. Moreover, this gap is spread across a wide number of 

industries: a 2003 Sector Skills Development Agency report 

showed that out of 30 industries UK productivity was below that 

in the USA in 26 industries, below France in 25, and below 

Germany in 21.(Lindsay,2004) 

 

 

 

 

Fig-2: Productivity growth in U.K.  

 
 

Table-2:Labour productivity components seasonally adjusted 

in UK 

 Output Productivity jobs Productivity hours 

 Change 

on 

quarter 

a year 

ago 

Change 

on 

previous 

quarter 

Change 

on 

quarter 

a year 

ago 

Change 

on 

previous 

quarter 

Change 

on 

quarter 

a year 

ago 

Change 

on 

previous 

quarter 

2009Q3 -3.6 0.3 -1.6 0.0 -2.4 -0.6 

Q4 -0.9 0.5 -1.5 -0.1 -0.8 1.4 

2010Q1 1.0 0.4 -1.5 -0.4 -1.3 -2.3 

Q2 2.1 0.9 0.3 0.8 0.5 2.0 

Q3 2.4 0.6 0.9 0.6 1.1 0.0 

Q4 1.5 -0.5 0.7 -0.3 0.2 0.5 

2011Q1 1.6 0.5 1.7 0.6 2.5 0.0 

Q2 0.8 0.1 0.8 -0.1 -0.7 -1.2 

Q3 0.7 0.6 -0.3 -0.5 0.1 0.8 

Q4 0.9 -0.3 0.1 0.1 -0.2 0.2 

2012Q1 0.2 -0.2 0.1 0.6 0.6 0.8 

Q2 -0.3 -0.4 0.9 0.7 2.3 0.5 

Q3 0.1 0.9 1.6 0.2 2.6 1.1 

Source-Office for National Statistics 

 

      Several studies have found that UK labour productivity 

particularly lags the USA, France and Germany in manufacturing 

and there are also lags in distributive trades, and finance and 

business services. By comparison, Britain leads the way in 

mining and extraction productivity. 

      In France, productivity increased at an average rate of 4.75% 

per year during 1960-1974 and the unemployment rate averaged 

about 2% .Between 1974 and 1990,the rate of productivity 

growth fell to 2.5% a year, and the unemployment rate rose fairly 

steadily to more than 10% .Other countries, experienced the 

same conjunction of slower productivity growth and higher 

unemployment during the later period. 

      It would be wrong to conclude from this observation that an 

autonomous increase in productivity or acceleration of 

productivity growth would be followed by higher employment or 

faster employment growth. In Table-3, there is no significant 

long run relationship between productivity growth and 

unemployment in France. The rank correlation is -0.43. The 

relationship is very weak . In USA, rapid productivity growth is 

associated with high unemployment is not always true in the long 
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run. The rank correlation is -0.73.The over all association is 

weak. 

 

 

Table-3: Productivity and unemployment:USA & France 

 

 USA  France 

year Productivity rate Unemployment 

rate 

year Productivity rate Unemployment 

rate 

1870-1880 2.28 - 1896-1900 2.0 2.93 

1880-90 1.86 - 1900-1906 0.1 2.79 

1890-1900 1.96 10.4 1906-1913 3.3 2.06 

1900-13 1.98 4.7 1913-1919 -3.6 - 

1913-29 2.39 4.8 1919-1930 5.5 2.58 

1929-1938 0.74 16.8 1930-1939 -0.4 6.71 

1938-50 4.03 5.7 1939-1946 -2.5 - 

1950-60 2.41 4.5 1946-1958 5.9 2.0 

1960-70 2.51 4.7 1958-1968 3.9 2.17 

1970-79 1.92 5.9 1968-1974 6.2 3.39 

1979-1990 0.80 7.1 1974-1985 3.1 8.35 

   1985-1993 - 13.02 

Source- Maddison,1982 

 

      Developments in euro area productivity growth since the 

second half of the 1990s have been disappointing. Euro area 

labour productivity growth (as measured by real GDP per hour 

worked) declined from an average of 2.1% in the period 1990-

1995 to only 1.2% in the period 1996-2005. At the same time, 

productivity growth in the United States increased strongly from 

1.3% in 1990-1995 to 2.1% in 1996-2005.More recently, in the 

first half of 2006, productivity growth in the euro area has gained 

some momentum.  

      Second, the decline in labour productivity growth resulted 

from both lower capital deepening and lower total factor 

productivity (TFP) growth. The former can partly be associated 

with the robust pace of job creation since the mid-1990s, while 

the latter might be partly explained by higher utilisation of lower 

skilled workers. The slowdown in both capital deepening and 

TFP growth appears to be widespread across euro area countries. 

Third, from a sectoral perspective, industries not producing or 

using intensively information and communication technology 

(ICT) would appear mostly responsible for the decline in average 

labour productivity growth in the euro area since the mid-1990s.   

 

 

 

Table-4:Labour productivity growth in Euro Area and the US (annual average percentage  change). 

 

 GDP per employed person GDP per hour worked 

 1981-90 1991-95 1996-00 2001-05 1981-90 1991-95 1996-00 2001-05 

US 1.4 1.3 2.3 1.9 1.5 1.1 2.1 2.6 

Euro Area 1.8 1.9 1.3 0.5 2.5 2.3 1.7 0.7 

Belgium 1.7 1.6 1.4 1.0 1.9 2.3 1.6 1.3 

Denmark 1.8 2.6 1.8 0.9 2.7 2.9 2.5 1.2 

Germany 0.6 0.7 2.0 2.8 1.1 0.6 2.1 2.9 

Spain 2.3 2.2 -0.2 -0.8 3.3 2.3 -0.2 -0.6 

France 2.1 1.5 1.5 1.1 2.9 1.7 2.1 1.9 

Ireland 3.6 2.6 3.9 2.5 3.8 3.5 5.6 3.0 

Italy 1.7 1.8 0.9 -0.6 2.0 2.3 0.9 -0.2 

Luxemburg 2.7 1.2 2.8 0.0 3.3 2.1 2.9 1.1 

Netherland 0.9 0.6 0.4 0.6 2.0 1.4 0.4 0.8 

Austria 1.9 1.1 2.9 1.5 2.4 2.7 3.3 1.9 

Portugal 1.5 2.2 2.1 0.3 1.8 2.8 3.4 0.2 

Finland 2.6 2.9 2.3 1.4 3.1 2.8 2.6 1.5 

 Source-ECB 

 

      The main developments in euro area productivity growth are 

summarised as follows (Table 4). While productivity growth was 

broadly unchanged between the 1980s and the first half of the 

1990s, both in the euro area and the US, a substantial change can 

be observed in the second half of the 1990s. In the euro area, 

average productivity growth (per hour worked) declined to 1.7% 

in the period 1996-2000 and further to 0.7% on average in the 

period 2001-2005. This is clearly lower than the 2.5% and 2.3% 
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recorded respectively in the 1980s and in the first half of the 

1990s. By contrast, in the US, growth in productivity per hour 

worked rose to an average of 2.1% in the period 1996- 2000 and 

to 2.6% over the period 2001-2005, a level of growth clearly 

above that experienced in the past. This rise in the US may partly 

reflect cyclical factors, but the apparent resilience of productivity 

growth during the past downturn and the significant further pick-

up over the last two years tends to support the widespread view 

that the mid-1990s marked a structural improvement in US 

productivity growth. As a consequence, euro area labour 

productivity growth per hour worked fell in recent years clearly 

behind that in the US ï for the first time in several decades.  

      In Fig-3 left panel, it is shown that the Euro Area long-run 

labour productivity growth (measured in terms of real GDP per 

hour worked) has been subject to a gradual declining trend since 

at least 1950 .Thus, from levels close to 6% in the 1950s and 

1960s, labour productivity growth in the euro area decreased on 

average to levels around 4% in the 1970s, 2.5% in the 1980s and 

2% in the 1990s. From 2001 to 2005 it was on average just below 

1%. Over the whole sample period, US labour productivity 

growth has fluctuated around an average of 2%. At the same 

time, some structural changes can also be observed for the North 

American economy. First, to some extent the US economy also 

experienced a productivity slowdown from the mid-1970s to the 

mid-1990s. Second, reflecting the impact of recent advances in 

information and communication technology associated with the 

ñnew economyò, from the mid-1990s labour productivity growth 

in the US rebounded and started to follow an upward trend.(Fig-

3, right panel).  

 

 

Fig- 3:  Labour productivity (per hour) growth in Euro Area and the US(%)  

 
Source-ECB 

 

Fig- 4:Labour productivity(per hour) growth in Euro Area and the US  

 
Source-ECB 

 

       In Table-5, the structural breaks of labour productivity 

growth of Euro Area during 1951-2005 were found in 

1973,1979, and 1995 respectively which was marked in the Fig-4 

left panel. The mean growth rates were also shown whose 

average was calculated as 3.4% and the trends were broadly 

constant and decreasing in the respective periods. On the other 

hand, the structural breaks in the labour productivity trend during 

the same period were marked in 1973 and 1995 respectively in 

USA which was shown in Fig-4 under right panel. The average 

mean growth rate was observed as 2.02% and the trend patterns 

were broadly constant.  
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Table-5: Basic properties of labour productivity (per hour) growth (%) in Euro Area and the US 

 

 Breaks Mean growth rate Trend 

Euro Area 1973,1979,1995   

Overall 1951-2005  3.8 Broadly constant 

1951-1973  5.8 Broadly constant 

1974-1979  3.8 Deceasing 

1980-1995  2.4 Broadly constant 

1996-2005  1.2 Decreasing 

USA 1973,1995   

Overall 1951-2005  2.0 Broadly constant 

1951-1973  2.5 Broadly constant 

1974-1995  1.2 Broadly constant 

1996-2005  2.4 Increasing 

Source-ECB 

 

      Moreover, in non-ICT industries in Euro Area, the nexus between the changes in labour productivity and employment growth was 

estimated as negative and found statistically significant during 1990-95 and 1996-2002 respectively and it is shown in Fig- 5. 

 

Fig- 5 : Labour productivity change and employment growth (%) in Euro Area 

 
 Source-ECB 

 

      The significant study on the development of employment and 

labour productivity in the years 2008-2010 when recession had 

started in most countries was shown in Fig-6. This figure shows 

the empirical association of a likely employment/productivity 

trade-off in the short run. Employment levels fell proportionately 

less in countries experiencing short-run reductions in labour 

productivity, in particular in Germany where employment 

increased by 0.4%, while GDP per hour decreased by 1.2%. 

Employment losses were greatest in countries with substantial 

increases in productivity at the same time. Such changes 

occurred in most of the eastern EU member states, but also in 

Ireland and Spain (and the US), where unemployment increased 

substantially because public policies like short-time work 

compensation did not mitigate the employment impact of the 

recession. The adjustments in Ireland and Spain both included 

massive employment losses despite the differences between a 

liberal and a southern European type of welfare state, reflecting 

different adjustment process, particularly in Spain, where 

flexibility was achieved primarily through the reduction of fixed-

term employment: unemployment increased to more than 20% of 

the total labour force in Spain and to 15% in Ireland, while it fell 

to 6.3% in Germany. 
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Fig- 6:Employment and productivity during 2008-10 

 
Source-Gomez-Salvador,Musso,Stocker & Turunen,2006 

 

      By the end of the recession in most countries in 2010,the 

differential labour market effect of decline in economic activity 

can be seen even more clearly (Fig-7).In contrast to the period at 

the beginning of the recession, productivity increased in 2009-10 

in all countries with exception of Ireland, Romania and Greece, 

but there is also persistent evidence of the employment-

productivity trade-off, with countries tending to record either 

large increase in productivity and employment decline(eg, 

eastern European EU member states, Ireland)or smaller increases 

in productivity and stable or increasing employment (Germany, 

France and the UK).The only major economy achieving both 

substantial  increases in productivity as well as employment 

during 2009-10 is Poland, but it is also worth noting that there 

was also worth noting that there was also a very substantial-and 

fast-reduction of the foreign value of the Polish currency over 

this period, resulting in substitution for domestic goods and 

following the recession, strong export growth.  

     

Fig- 7 : Employment and productivity growth: Emerging from recession,2009-10 

 
Source- Gomez-Salvador, Musso, Stocker & Turunen,2006 

 

      The study of Beaudry and Collard (2002) motivated by a set 

of crossïcountry observations on labor productivity growth 

among industrial countries over the period 1960ï1997and 

showed that over this period, the speed of convergence among 

industrialized countries has decreased substantially while the 

negative effect of a countryôs own employment growth (or labor 

force growth) on labor productivity has increased dramatically.  

      Most noteworthy study of George L. Perry (2002) showed 

that over the postwar period, the average hours worked per year 

per employee show clear cyclical fluctuations as well as a 

persistent downward trend. The cyclical fluctuations demonstrate 

mainly that employers vary average hours as well as employment 

in response to changes in their own demand for labor. Higher 

unemployment rates mean less overtime and an increase in short 

workweeks of employment. Surprisingly, average hours declined 

sharply again in the 1965-68 period. Because there are persistent 

differences in the relative number of average hours worked by 

different age-sex groups in the labor force, the changing mix of 

employment contributes to the trend in economy-wide average 

hours of work. In order to isolate underlying trends in average 

hours from the effects of the changing employment mix, he 

eliminated the annual change in hours that was due purely to 
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changes in the relative mix in employment. The resulting series 

was then explained by its statistical relationship to the weighted 

unemployment rate and time trends. According to his estimates, a 

fall of 1 percentage point in the weighted unemployment rate 

causes a 0.20 hour rise in average weekly hours worked per 

employee; or, equivalently, there is a 0.18 hour rise for a fall of 1 

percentage point in the official unemployment rate. The time 

trends indicate that, with a constant weighted unemployment 

rate, average weekly hours fall by 0.21 hour per year from 1948 

to 1955, by  0.14 hour per year from 1955 to 1965, by 0.27hour 

per year from 1965 to 1968, and by 0.14 hour per year thereafter. 

The labour productivity growth and employment relationship had 

differential impacts in various sectors in an economy. The 

sectoral effects were studied by Nir Klein(2012) in South Africa 

which showed that in absolute terms, most of the job shedding in 

the non-agricultural sector occurred in formal employment, 

particularly in manufacturing, trade, and construction, while in 

social services, finance, and utilities, employment increased 

(cumulative terms, Fig-8). At 2011Q2, informal employment 

(excl. agriculture) remained slightly below its pre-crisis level, 

reflecting a significant recovery in 2010, which almost offset the 

massive decline during 2009. 

      The sectorsô employment and output patterns imply that most 

of them recorded labor productivity  gains since 2008Q4 (Fig- 9). 

On average, the cumulative increase during this period was 8.25 

percent, and the most prominent increase was recorded in 

construction (22 percent), reflecting the non-trivial decline of 12 

percent in employment and a 7 percent cumulative increase in its 

added value. Productivity in social services and finance remained 

flat owing to a proportional increase in labor and output. The 

cumulative decline in labor productivity in the utilities largely 

reflects the relatively sharp increase in employment since 

2008Q4 (9 percent). 

 

 

Fig-8:Employment change by sectors in South Africa 

 
Source-IMF  

 

Fig- 9 : The cumulative growth of labour productivity in South Africa 

 
Source-IMF  

 

III.  CONCLUDING REMARKS 

      But is it really true that productivity growth leads to jobs 

losses? The McKinsey Global Institute says the answer is no. In a 

recent report entitled ñGrowth and Renewal in the United States: 

Retooling Americaôs Economic Engine,ò MGI argues not only 

that gains in productivity have usually gone hand-in-hand with 

job growth, but also that greater productivity gains are absolutely 

crucial to maintaining American growth, and therefore, job 

creation and prosperity.If we look just at the last two decades and 
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aim to recapture the 2.8 percent growth in GDP of that period, 

labor productivity growth needs to increase from 1.7 percent per 

year to 2.3 percentðan acceleration of 34 percent. 

      But does that mean jobs will be sacrificed in the quest for 

productivity gains? MGI says just the opposite is true. 

Historically, productivity gains and job creation have moved 

upwards together. Since 1929, every ten-year rolling period 

except one has recorded increases in both US productivity and 

employment. And even on a rolling annual basis, 69 percent of 

periods have delivered both productivity and jobs growth. Why 

has that been the case? MGI explains:There are three reasons that 

productivity and job growth canðand often doðcomplement 

each other. First, there is the cost savings point. Cost-reducing 

productivity gains can, on aggregate, lead to higher employment 

if consumers benefit from those savings in the form of lower 

prices and spend them. Second, productivity growth is not only 

about reducing inputs for given output. Importantly, it is also 

about increasing the quality and value of outputs for any given 

input. Third, sustaining global competitiveness in many tradable 

industries requires ongoing productivity gains; strong 

productivity performance is therefore a necessary condition for 

attracting and maintaining local jobs. 

      The ñvirtuous cycleò between productivity gains, job growth 

and strong economic performance was on full display as recently 

as the 1990s, as MGI explains: 

      The productivity acceleration and rapid GDP growth that the 

United States enjoyed in the second half of 1990s was enabled by 

solid gains in both sources of productivity growth. Two sectorsð

large-employment retail, and very high-productivity 

semiconductors and electronicsðcollectively contributed 

35 percent to that periodôs acceleration in productivity growth 

This helped the private sector boost its productivity growth from 

1 percent in 1985 to 1995 to 2.4 percent in 1995 to 1999. At the 

same time, these two sectors added more than two million new 

jobs. 

      The largest productivity gains since 2000 have come from 

sectors that experienced substantial employment reductions. 

Computers and related electronics, the rest of manufacturing, and 

information sectors have contributed around half of overall 

productivity growth since the turn of the century but reduced 

employment by almost 4.5 million jobsðmore than 85 percent of 

which occurred before the onset of the recession. The sectors that 

added the most employment during this period tended to be ones 

with below-average productivityðnotably the health sector. 

What the United States needs is to return to the more broadly 

based productivity growth that the economy enjoyed in the 

1990s. During that period, strong demand and a shift to products 

with a higher value per unit helped to ensure that sector 

employment expanded at the same time that productivity was 

growingðreigniting the virtuous cycle of growth in which 

productivity gains spur increased demand, in turn leading to 

higher economic growth. 

      We can raise productivity (output per worker) by either 

cutting workers (ie, reduce the denominator) or increasing the 

value of output per worker (increase the numerator). In the 

1990s, many sectors were able to innovate and raise the value of 

output per worker. This can happen by increasing the 

performance of products (think computers), shifting to higher-

value goods (think retail), or redesigning processes to enable 

workers to do more (think Walmart). In the 2000ǋs, some of the 

highly productive sectors used technology and automation to 

instead replace labor (think manufacturing) innovation is the key 

ð developing new and better products that will spur demand. 

      We also find a strongly robust negative correlation between 

growth in labour productivity and growth in employment per 

capita across all of Europe, not just in Italy and Spain. We 

identify this effect using the following strategy. While it is 

obviously the case that there is two-way causation between 

productivity and the employment rate (since productivity drives 

wages), changes in labour taxes should have no direct effect on 

productivity. Rather, the tax effects should be mediated through 

employment. Using labour taxes as an instrument, we find a 

strong and robust negative relationship between productivity and 

employment. This same relationship has also been noted by 

Beaudry and Collard (2002), as well as Pichelmann and Roeger 

(2008). We go beyond their work by relating this trade-off to the 

post-1995 productivity slowdown. European reform agenda may 

raise employment per capita but may also reduce productivity. 

We find that some reforms, such as lowering labour taxes, may 

only have small short-run effects on output per capita after their 

effects on productivity are taken into account. 

      We find that the revival of European employment growth can 

help explain why European productivity slowed. But we do not 

explain why European productivity growth did not accelerate as 

occurred in the US. US productivity took off after 1995, growing 

at 0.7 percent faster per year.  

      Policymakers who want a quick fix that will rapidly raise 

both employment and productivity should find a tool other than 

labour market liberalisation. Liberalisation should be expected to 

provide long-run benefits, but there will be noticeable short-run 

costs. We hope that politicians in Europe and elsewhere have the 

fortitude to propose these policies even if the benefits may take 

years to fully accrue. 
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    Abstract- Low birth weight (LBW) is one of the major 

challenges in achievement of the Millennium Development 

Goals particularly in low and middle-income countries, the 

incidence in India being reported to be around 28 percent.  The 

risk of a poor outcome in the LBW infants is increased in a 

background of poor nutrition, both of the mother and the infant. 

Recent estimates suggest that stunting, wasting, and intrauterine 

growth restriction are responsible for 2.2 million deaths and 21% 

of disability-adjusted life years lost among children younger than 

5 years [1]. The LBW infant is faced with rapid rate of anabolic 

processes and brain growth but has poor reserves. Thus the 

infantôs need for optimal nutrition and special care is critical. 

Deficient nutrition and improper care lead to fatal outcome. 

LBW is universally the single most important determinant of the 

chance of newborn to survive and experience healthy growth and 

development. LBW as a health indicator is very sensitive to 

socio-economic factors, in particular to adverse conditions such 

as hunger, draught, infections and physical stress which 

specifically affect the poorest segment of population. 

Determinants of LBW need to be studied in order to identify 

potentially modifiable risk factors. This brief review explores the 

available epidemiologic data to investigate the questions of what 

are the causes and consequences of LBW. 

 

    Index Terms- Low birth weight, intrauterine growth 

retardation, nutrition, causes, consequences  

I.  INTRODUCTION  

Low birth weight (LBW) has been defined by the World Health 

Organization [2] as weight at birth, irrespective of gestation age, 

of less than 2500 grams. During the period of 2000-2009, the 

incidence of LBW was reported to be 15 percent globally, 24 

percent in the South East Asia region and 28 percent in India [3]. 

Recent research on child and maternal undernutrition emphasizes 

a 1000-day window of opportunity from gestation to 24 months 

of age, as a period of rapid growth [4]. It has been reiterated that 

damage during this period can potentially be permanent and 

impacts not only child growth and nutrition, but also cognitive 

development [5]. However, controversy abounds regarding the 

potential for LBW infants to catch-up to the typical growth 

pattern of the normal birth weight term infants of the same age. 

LBW is an important contributor to a range of poor health 

outcomes and is also an important predictor of clinical 

complications during this crucial age.  

II.  METHODS 

The MEDLINE and EMBASE databases were searched for 

English-language papers published between 1990 and 2014 using 

a search expression including ñlow birth weightò, ñintra uterine 

growth retardationò, ñneonatal nutritionò etc. Apart from this 

journals were accessed at National Medical Library, Delhi. There 

were 354 papers located in the initial search of which 51 were 

selected which clearly related to the area of study. 

Desk review of research publications in several national and 

international journals was undertaken. Journals referred to 

included Journal of Nutrition, European Journal of Clinical 

Nutrition, Food and Nutrition Bulletin, Lancet, International 

Journal of Public Health, Public Health Nutrition, Indian 

Pediatrics etc. Guidelines and reports from various international 

organizations including World Health Organization, UNICEF 

and Indian Academy of Pediatrics were reviewed.  

 

Selected articles were reviewed to synthesize evidence from 

developing countries about the causes and consequences of low 

birth weight generated from various primary and secondary 

research. 

III.  FINDINGS 

1. Dynamics involved in determining LBW   

LBW, resulting from restricted fetal growth, preterm birth, or 

both, is a persistent problem in disadvantaged populations of 

developing countries like India. Intertwined arrays of factors are 

involved in predicting LBW deliveries during the intrauterine 

period. Poor nutrition is a known cause of LBW, especially in 

developing countries. 

 

Table 1: Global and Regional Estimate of LBW (52) 

 % LBW 

infants 

Number of LBW 

infants (1000s) 

World 15.5 20, 629 

More developed 7.0 916 

Less developed 16.5 19, 713 

Least developed countries 18.6 4, 968 

Africa 14.3 4, 320 

Asia 18.3 14, 195 

Europe 6.4 460 

Latin America & Caribbean 10.0 1, 171 

North America 7.7 343 

Oceania 10.5 27 
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1.1 Socioeconomic status: The relative risk for LBW is 

significantly higher for lower socioeconomic status and 

primiparity [6]. Subramanyam et al reported that children are less 

likely to be born with LBW if they have mothers with a higher 

education (>12 years) compared to low educational levels (1-5 

years) [7]. Poor access to good quality antenatal care is a 

significant risk factor for LBW deliveries [11].  

 

1.2 Age at conception, parity, inter-pregnancy interval and 

gestational age: According to Raj et al, undernourished girls in 

developing countries who become pregnant in the growing 

adolescent phase are at much higher risk of delivering LBW 

infants [8]. Lenders et al noted that among adolescents, LBW 

deliveries were found to be more than twice as common as in 

adult pregnancies and the neonatal mortality rate was almost 3 

times higher [9]. The proportion of such women who begin child 

bearing below 18 years was as high as 16 percent in India as 

determined by the third National Family Health Survey 

[10].Conversely, primus, elderly mothers were found to be at risk 

of delivering LBW babies [11]. Zhu et al observed that women 

with an inter-pregnancy interval of less than 6 months are 50% 

percent were more likely to have an LBW infant [12]. Short 

gestational age is has also been identified a strong risk factor for 

LBW [13].  

 

1.3 Maternal Nutritional Status: Maternal height and weight are 

significant indicators of LBW. Women with low pre-pregnancy 

BMI, have substantial attributable risk for LBW deliveries [14]. 

A study among south Indian population identified pre-pregnancy 

maternal weight less than 45 kg and, anemia during pregnancy as 

significant risk factors for LBW among term babies [6]. Maternal 

height has an influence on birth weight, with a height below 145 

cm increasing the incidence of LBW [15]. Poor gestational 

weight gain is also associated with the risk of LBW [14, 16]. 

Total weight gain of less than 8kg significantly increases the risk 

of LBW and SGA infants [17, 18]. 

 

1.4 Maternal Nutritional Intake: Poor nutrition is a known 

cause of LBW, especially in developing countries. The diet of 

women in the pre-conception period and throughout most of 

pregnancy has a significant effect on birth weight. Intrauterine 

growth restriction is also associated with poor food availability 

during pregnancy [1, 20]. In many developing countries, 

pregnant women often eat less for the fear of the baby becoming 

too big and causing problems during labour thus giving birth to a 

LBW baby. Pregnant women are denied good food due to false 

beliefs. Papaya, a rich source of ɓ-carotene (vitamin A) is 

considered to be an abortificient and is banned. Banana eating is 

believed to produce single child infertility, since the banana tree 

fruits only once [19].  

 

Intrauterine growth restriction is also associated with poor food 

availability during pregnancy [1, 20]. Intake of macronutrients 

such as energy [1, 21] and protein [22], before and during 

pregnancy, have the greatest positive influence. Also, higher fat 

intake during second trimester of pregnancy is associated with 

improved neonatal length, birth weight and tricep skinfold 

thickness [23]. Sabour et al found significant correlations 

between adequate maternal calcium and vitamin D intake and 

birth weight [24]. Ramakrishnan et al reported that pre-natal 

docosahexanoic acid (DHA) supplementation of primigravid 

women resulted in increased birth size in a population where 

dietary DHA intakes are very low [25].  Birth size has also been 

strongly associated with the consumption of milk during the 

second trimester, and green leafy vegetables and fruits during the 

last trimester of pregnancy [23]. 

 

Strong evidence exists for an association between maternal 

hemoglobin concentration and birth weight with minimal values 

for LBW occurring at maternal hemoglobin concentrations below 

the current cut-off value for anemia during pregnancy [26]. At 

delivery, malarial infection has been associated with severe 

anemia and a reduction in mean birth weight [27]. Palma et al 

reported iron supplementation during pregnancy to be effective 

in reducing the risk of all kinds of LBW babies [28]. Inadequate 

maternal folate status has been linked to LBW by Molloy et al 

[29]. Birth size is also strongly associated with the consumption 

of milk during the second trimester, and green leafy vegetables 

and fruits during the last trimester of pregnancy [23]. Addressing 

multiple micronutrient deficiencies during pregnancy in mothers 

has been found to increase birth weight [30, 31]. Poor access to 

good quality antenatal care is a significant risk factor for LBW 

deliveries [11].  

 

1.5 Smoking: Smoking has been observed to be the strongest 

lifestyle related predictor of LBW. Evidence exists for the 

influence of environmental tobacco smoke exposure and risk for 

LBW babies [33]. Direct dose response relationship exists 

between the number of cigarettes smoked and the risk of fetal 

growth retardation. Women whose partnersô smoke are also at a 

higher risk of having a child with growth retardation. The effect 

of maternal smoking on LBW seems to be attributable to IUGR 

rather than preterm delivery [34].  In a cohort study, maternal 

smoking during early pregnancy was found to be a risk factor for 

LBW with small for gestational age (SGA) outcome and for 

LBW with full term birth [35].  

 

1.6 Stress: In a few studies, poor maternal mental health has 

mediated the link between domestic violence and LBW [36]. 

Increased physical stress due to increased workload during 

harvest seasons has been associated with worsening in maternal 

nutrition status and LBW in a study from India [37].  

 

1.7 Seasonality: Several studies have documented seasonal 

variation in birth weight, but results are far from homogeneous. 

In most epidemiological studies, summer has been associated 

with relatively lower birth weight, possibly because of exposure 

to cold temperature during early or mid-pregnancy, and babies 

born in fall or winter have relatively higher birth weights [38].  

 

2. Implications of LBW 

Over 18 million babies are estimated to be born with LBWs 

every year of which half are in south Asia [39]. Many of these 

neonates tend to suffer from increased risk of adverse outcomes 

during infancy such as increased morbidity and mortality, 

physical growth retardation and cognitive impairment, along with 

an increased risk of adult chronic diseases. 
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2.1 Infant mortality and morbidity: Infants born with LBW at 

term weighing 1500-1999 grams are 8.1 times more likely to die 

and those weighing 2000-2099 are 2.8 times more likely to die 

from all causes during the neonatal period than are those 

weighing 2499 gram at birth. 

 

Globally, a neonatal mortality rate (NMR) of 24 per 1000 live 

births has been reported. In India, more than two-thirds of infant 

deaths happen in the first 28 days of life [3] of which nearly 82 

percent occur among LBW infants, which is the highest in the 

world [40]. It has been shown that LBW plays an important role 

in almost 60 percent of neonatal deaths occurring due to birth 

asphyxia and infections [1, 41].  

 

The scenario in India is detrimental. The infant mortality rate 

(IMR) in India continues to remain high at 50 per 1000 live 

births. The total number of deaths of children under five years, 

fell from 12.4 million in 1990 to 8.1 million in 2009 worldwide 

[3]. However, with an under five mortality rate of 66, Indiaôs 

position is detrimental in comparison to even the South East Asia 

region average of 59. Prematurity and LBW (14%), diarrhea 

(13%) and pneumonia (20%) have emerged out as the major 

causes of death in the under-five age group in India [42].  

 

Reduced weight, poor immunity and a poor insulation because of 

lack of fat as the source of energy makes LBW babies 

susceptible to the risk of frequent infection, hypothermia, and 

poor growth, impact of which is maximum during the neonatal 

period. LBW is also implicated as a contributor to impaired 

immune function, which may be sustained throughout childhood 

[43]. 

 

 

 

 

2.2 Undernutrition as a silent killer: Infants born with LBW 

suffer from underweight, stunting or wasting beginning in the 

neonatal period through childhood. The proportion of children 

who are moderately underweight or moderately stunted is higher 

in LBW babies [44]. As per NFHS-3, a third of the LBW infants 

in India have wasting and a fifth are stunted at birth and within 

the first 6 months of life [10]. High prevalence of postnatal 

malnutrition in LBW infants has been linked to lower gestation, 

poor intrauterine growth, lower birth weight, infant sickness and 

poor post-discharge weight gain [45]. 

 

The growth pattern for weight and length show good catch-up 

growth in babies with birth weight of more than 1.25 kg, 

reaching almost the same level as infants born with weight 

appropriate for gestational age by 1 year of age. Babies with birth 

weight less than 1.25 kg show late and poor catch-up growth, 

with considerable lag persisting at 1 year of age [46].  

 

2.3 Psychomotor and Cognitive Development: Term LBW is 

associated with cognitive and behavioral deficits in children and 

adults [47]. There are few studies of the development of term 

LBW infants in developing countries in which LBW is usually 

associated with poverty and inadequate stimulation in the home 

as well as poor postnatal growth. These disadvantages may 

increase the childrenôs risk of poor development [48].  

 

Neonatal complications may have a larger detrimental effect on 

long term cognitive development of LBW infants [49]. A study 

by Latan Hajnal et al among LBW infants [50] found that at two 

years of age, children who did not catch-up in growth had lower 

psychomotor development than those who experienced catch-up 

growth.  

 

 

 

 

 

IV.  CONCLUSION 

The National Plan of Action for Children 2005 [51] committed 

India to reducing LBW and malnutrition and LBW in children 

(age <5 years) by half from 2005 to 2010. Needless to say, this 

still remains a formidable challenge due to high incidence of 

LBW and poor care of this disadvantaged population thereafter. 

In the last few decades, increasing numbers of smaller babies 

 

Figure 1: Association of LBW and nutritional status of children < 2 years [44] 
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have survived due to technological advances and exhibit much 

more health, growth and developmental disabilities than normal 

birth weight babies.  

 

Globally many studies have been carried out to assess the 

magnitude and determinants of LBW. It is now acknowledged 

that many factors can influence the occurrence of LBW including 

some important ones like maternal nutritional status both at the 

time of conception and during pregnancy; socio demographic 

variables such as age, education and occupation of mother; and 

access to health care. There is still considerable confusion and 

controversy about the factors that have independent effects on 

LBW as well as the quantitative importance of these effects. One 

of the reasons is that many of the potential determinants are 

highly associated and their effects are thus mutually confounded. 

The study of LBW is all the more important since sub-optimal 

birth weight may have consequences in the perinatal period, 

during infancy, and even in adulthood. In the first place, perinatal 

morbidity and mortality are more frequent in LBW infants than 

in normal infants. Infants who survive suffer from impaired 

physical growth and psychomotor development. Finally, several 

epidemiological studies have suggested that infants born with 

IUGR have a higher risk of developing metabolic syndrome in 

adulthood.  
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Abstract- Introduction: Rhabdomyolysis is the consequence of 

some diseases commonly seen in the emergency services, with 

several complications. In addition, there are lots of 

Rhabdomyolysis protocols in different countries and also in 

Brazil, with many points of agreement and others with divergent 

opinions, like the time of drugs administration and their 

posology. There are many variations and little evidences in the 

few studies and researches on humans.. Objectives: This paper 

aims to discuss the various protocols and reviews existing 

literature in order to adapt them to our institutional reality and 

the best treatment protocol. Methods: This study analysed 

protocols and updated concepts on Rhabdomyolysis. An non 

systematic review of protocols of all over the countries was 

performed. Results: All protocols focus on hydration and in a 

earlier diagnosis. Support treatments differs from service to 

service. Discussion and Final Comments: We hope that this 

study and research standardise the current treatment of the 

Rhabdomyolysis, based on evidences and clinical findings of 

various countries and thereby decrease the risk of itôs most 

important complication: acute renal failure. 

 

Index Terms- Rhabdomyolysis; myoglobinuria; creatine 

phosphokinase; protocol evaluation. 

 

I. INTRODUCTION 

habdomyolysis is an acute syndrome and potentially lethal, 

which manifests clinically and through laboratory testing, 

and results from the lysis of skeletal striated muscle cells causing 

the release of intracellular substances into the systemic 

circulation, thus causing mostly damages and disturbances of 

renal tissue [1.2]. 

      Approximately 26,000 cases of hospitalisation associated 

with rhabdomyolysis are reported every year in the United 

States. Rhabdomyolysis causes acute kidney injury in 13-67% of 

affected individuals, accounting for 5 - 10% of ARI cases in the 

U.S. [1] 

      Rhabdomyolysis aetiology is a complex and multifactorial 

syndrome with inherited (metabolic myopathies and muscular 

dystrophy) and acquired causes. Hereditary causes are 

uncommon and may appear in patients with recurrent episodes of 

muscular pain and family-related epidemiology [3]. 

      The most common acquired causes can be divided into 3 

major groups: traumatic and nontraumatic joint, the latter being a 

combination of causes [4]. 

      The most frequent acquired causes are alcohol consumption, 

intense physical exercise, traumatic muscular compression and 

the use of certain pharmaceuticals and drugs [1]. 

      Traumatic causes are related to compressive traumas 

(automobile accidents, earthquakes), burns and electrical injuries 

[4]. 

      Non-traumatic causes are currently considered 5 times more 

frequent [5]. A 1982 study showed that 59% of the 87 patients 

presented one of the risk factors among alcohol intake, 

compression of soft tissues, seizures, and trauma history [3]. 

Another study published in 1984, identified other predisposing 

factors, 60% of which corresponding to trauma, ischemia and 

polymyositis, the remainder was associated with overdose, 

exercise, seizures, burns, sepsis, hereditary diseases and viruses. 

      A wide variety of drugs and toxins are present in 

approximately 80% of cases of rhabdomyolysis. Ethanol 

consumption, illegal drugs and statins are the most common ones 

[5].  

      Among the causes of rhabdomyolysis due to poisoning, the 

most common  illegal drug is the use of heroin or cocaine, with 

about 20% cocaine overdoses being complicated with 

rhabdomyolysis. Statins can cause muscular pain in 10% of 

patients using it regularly, but cases of rhabdomyolysis reach 

only 0.1 to 0.2 cases per 1,000 persons / year [6,7]. 

      The exercise-induced rhabdomyolysis is also a worrying 

issue. It may be due to excessive muscular exhaustion, prolonged 

exposure to heat, coexisting sickle-cell trait, use of dietary 

supplements (e.g, ephedra). In a series reported in the U.S., 57% 

of an ultra-marathon participants showed myoglobulinemia, but 

none developed ARI. In another medium studied (the military) it 

was demonstrated that it occurs in 2-40% of recruits during basic 

training. 

      As expected, risk factors include lack of physical 

conditioning and early introduction of repetitive exercises. Most 

cases are self-limited, there being no evidence of renal or 

muscular damage in the long run. It is worth noting that 25% of 

all cases of AMI in American military circles between 1980 and 

2000 were associated with rhabdomyolysis, leading to ARF in 

33% of cases [6,8]. 

      The mechanisms involved in the pathogenesis of 

rhabdomyolysis are directly related to muscular cells injury. The 

injury causes a shift in the balance of calcium homeostasis and 

R 
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the fall of Adenosine triphosphate (ATP). The decrease of ATP 

impairs the operation of pumps involving suitable calcium 

transport, thus resulting in increased sarcoplasmic calcium [6].  

      The excess calcium results in persistent contraction of muscle 

fibbers, depleting energy reserves, producing free radicals, 

activating vasoactive molecules, releasing proteases and 

ultimately cell death. After the reestablishment of perfusion to 

the injured tissue, leukocyte migration occurs and oxygen is 

consumed, creating more free radicals.. This mechanism 

establishes an inflammatory reaction that is self-perpetuating, 

leading to more muscular lysis and release of intracellular toxins 

into the systemic circulation [1,9]. 

      The major components of the cellular content acting in the 

pathophysiology of renal injury are myoglobin, potassium, lactic 

acid, purines and phosphate. At present there are accepted three 

main mechanisms in kidney injury: a tubular obstruction, renal 

ischemia, and direct tubular injury through the toxicity of iron.  

Obstruction by myoglobin occurs mainly in the distal 

tubules. Direct injury through cytotoxicity occurs mainly in the 

proximal tubules, and is caused by the toxic effect of iron, which 

stimulates lipid peroxidation [6].  

      They contribute to the precipitation of myoglobin, the release 

of lactic acid, and nucleotides, which are metabolised in uric 

acid, creating an acidic environment, which facilitates the 

precipitation of myoglobin in renal tubules. Another mechanism 

of injury is renal ischemia due to imbalance between mediators 

of vasoconstriction and vasodilatation, especially nitric oxide and 

its scavenger effect, thus prevailing vasoconstriction and 

drastically decreasing renal blood flow [8,9]. 

      The clinical presentation of rhabdomyolysis is often 

nonspecific and patient outcome depends on its precipitating 

factor. [2] Its signs and muscular symptoms are present in only 

50% of cases [8], presenting muscular pain, tenderness, 

weakness, stiffness and fasciculations. Also, the patient present 

malaise, vomiting, nausea, fever and palpitations, whose most 

important signals are decreased urinary output and change in 

urine color (darker, reddish-brown) [1]. 

      The diagnosis is made by high degree of suspicion against the 

clinical presentation. Therefore, considering the predisposing 

factors for rhabdomyolysis may help in diagnosis [2]. 

      The change in urinary coloration is generally the first clue for 

the diagnosis of rhabdomyolysis, which has the heme fraction in 

urine [2]. 

      The definitive diagnosis is made from laboratory tests. There 

is no consensus about the cutoff value of CPK (muscle creatine 

phosphokinase), but some considerer very probable diagnosis 

when higher than 1000 U/L. Is is important to note that 

myoglobinuria is a very important factor in diagnosis, however, 

has a short half life and is almost never measured and identified 

in laboratory tests [10]. 

      Orthotolidine of Urine Test I: Urine dipstick test for detection 

of heme fraction (occurring in myoglobin), but their absence 

does not rule out rhabdomyolysis, due to its short half-life and 

the need for high serum concentration [2]. Urine I usually shows 

absence of hematuria. 

      Serum creatine phosphokinase (CPK) is released into the 

systemic circulation after the death of striated muscle cells, 

constituting an unspecific marker for rhabdomyolysis. However, 

persistent elevations of CPK indicate continuous muscle injuries 

that may aid in diagnosis, the presence of compartment syndrome 

being excluded [1]. 

      Serum and urine myoglobin: has rapid hepatic metabolism 

and renal excretion, thus being little sensitive. Therefore, the 

serum concentration of myoglobin returns to normal levels in 

around 1-6 hours. In plasma concentrations above 300ng/mL, it 

becomes detectable in urine, and its color changes in urinary 

concentrations above 10 0mg/dL [1]. 

      The muscle damage causes release of phosphorus into the 

blood stream, changing the calcium-phosphorus ratio. Therefore, 

hypocalcemia and hyperphosphatemia may occur, which are 

generally asymptomatic and do not require treatment [2]. 

      With progression to renal failure in these patients, creatinine 

rises disproportionately in relation to urea due to its release by 

muscle injury. Therefore, there is disproportionate elevation of 

urea due to catabolism of muscle proteins [2]. 

      Other tests are also important: blood count, serum calcium, 

potassium, phosphorus, blood gases, coagulation, and albumin, 

so as to avoid complications and correct the evolutionary 

framework of the aforementioned rhabdomyolysis [6]. 

      The differential diagnosis vis-à-vis the clinical presentation, 

includes hemoglobinuria, hematuria diseases (trauma, tumors, 

gallstones), acute intermittent porphyria, liver disease with dark 

urine and severe infections [2]. 

      Treatment of rhabdomyolysis is still controversial, since there 

are few randomized controlled studies conducted in humans, 

making it difficult to establish a standard treatment with a high 

degree of evidence.  

      However, there is a consensus in the treatment of disease, 

which is based on factors that enhance prevention of acute renal 

insufficiency. It is important to recognise this condition early, as 

the correct and early treatment can prevent possible 

complications and allows clinical improvement. [1] Even in 

patients using dialysis techniques, renal function is recovered in 

most cases [1,2,11]. 

      The most commonly occurring complications of 

rhabdomyolysis are hypocalcemia, hyperphosphatemia, 

hyperkalemia, hyperuricemia, compartment syndrome, peripheral 

neuropathy, disseminated intravascular coagulation, and renal 

failure. [2] 

      This paper aims to discuss the various protocols and reviews 

existing literature in order to adapt them to our institutional 

reality and the best treatment protocol. 

 

II. REASEARCH ELABORATIONS (METHODS) 

      An non-systematic review of the medical scientific literature 

was performed using the database of PubMed, Lilacs, SCOPUS 

and by the analysis of national and international centers 

protocols.  

      Articles were researched in the english, spanish and 

portuguese languages, using the word ñrhabdomyolysisò, with no 

limits in the research concerning to age, date or gender, at 

PubMed / MEDLINE, LILACS, Scopus and SCIELO databases. 

Two authors were responsible for selecting all items; all abstracts 

were read and from the information contained therein, if they 

were rhabdomyolysis articles, these were read in full way. 

      The articles read in full were included covering the 

information about aetiology, diagnosis, clinical presentation, 
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laboratorial tests, treatment and it is related to details, 

complications and other relevant points. 

      Both authors reviewed the inclusion of articles in the review. 

Review articles with no clinical informations cited above were 

excluded, and also those who not concern to those topics. 

      An statistical analysis was performed to compare groups 

using the Sigma XLversion 6.22 software. 

      The study was approved by the research ethics committee of 

the institution. 

 

III.  RESULTS 

       Through literature search it were identified 7383 articles 

about rhabdomyolysis, and 1023 were review articles, 139 are 

clinical trial, 15 controlled clinical trial, 3 guidelines, 3844 case 

reports, 64 editorials, 11 classical and historical articles, 114 

systematic reviews and 29 meta-analysis. 

      The protocols of some institutions around the world are 

presented below and detailed for better discussion. 

 

USP Protocol (São Paulo University , Brazil) [12]. 

[0] Treatment 

      The goal of the treatment is to prevent rhabdomyolysis and 

acute renal injury  by treating predisposing conditions such as 

volume depletion, tubular obstruction, aciduria and the release of 

free radicals. The treatment can be divided into: 

I. Hydration 

      The most important treatment is to maintain an vigorous 

hydration with fast IV infusion, 0.5-1L bolus of saline, 

maintaining this system of hyper-hydration for 48-72 

hours. Leading to a urinary output of at least 2mL/Kg/h (200 - 

300 mL / h). 

[1] Alkalinization 

      Another important topic is urine alkalinization, which must 

be prescribed 140mEq sodium bicarbonate in 1L of dextrose, and 

this infusion will depend on urinary pH, which should be kept to 

a value greater than 6.5. A 1mEq/kg bolus of sodium bicarbonate 

should also be prescribed, being careful with the alkalinization 

risks and especially worsening hypocalcemia. 

 . Mannitol 

      When the patient reaches a good urinary output, it must be 

prescribed 10% mannitol, 15 to 45ml per hour (about 5g / h). 

[0] Dialysis 

      If the treatment fails, the patient should be undergo dialysis, 

otherwise the clinical support should be maintained and the 

complications should be treated (causes of rhabdomyolysis), 

performing a periodic monitorization of electrolytes levels, renal 

function and treat the hyperkalemia. 

[0] Complications 

      Hyperkalemia is common and may require aggressive 

treatment. Hypocalcemia in the early treatment rarely needs 

replacement. Other complications associated with 

      rhabdomyolysis are: disseminated intravascular coagulation; 

hypocalcemia; hyperphosphatemia (hypophosphatemia may 

occur lately); hyperkalemia; hyperuricemia; peripheral 

neurophaty and compartment syndrome. 

 

USA Protocol  [13]. 

      The initial management of patients with established diagnosis 

of rhabdomyolysis has as main objective the prevention of acute 

kidney injury induced by myoglobin, minimising not only the 

hypnotic effects of low flow but also induced injury by the 

generation of cylinders in renal tubules. [12, 13] Thus, it is 

recommended that the patient should be admitted to ICU or 

emergency bed, properly monitored and with a well established 

venous access. 

      In the acute phase of treatment, the preservation of renal 

function and correction of metabolic disturbances are the main 

goals to be achieved. [14] 

[0] Hydration 

      Vigorous fluid replacement should be performed as early as 

possible, always with 0.9% NaCl, avoiding solutions containing 

potassium so there is no worsening of hyperkalemia associated 

with the disease. The infusion rate should be 1.5 L / h in order to 

maintain urinary flow rate rate of 200-300ml / h. This 

overhydration plan should be maintained until it achieves serum 

CK levels lower than 1000IU / l. At this time, it is important that 

the patient is constantly evaluated for the development of heart 

failure or pulmonary edema, mainly. 

[0] Alkalinization 

      Patients with severe cases of rabdomyolysis (CK> 5000 IU / 

l) or showing increasing levels of CK despite adequate hydration 

volume, benefit from this approach. In addition, for the use of 

bicarbonate, three conditions must be met: hypocalcemia should 

not be present; arterial blood pH should be less than 7.5; serum 

bicarbonate should be less than 30mEq / L. The initial infusion 

should be at 130 mEq / L, with an infusion rate of 200 mL / h for 

urinary pH exceeds 6.5. In patients receiving bicarbonate, serum 

calcium levels should be measured every two hours, as well as 

the arterial blood pH. If the patient does not alcalinize their urine 

after 4 hours, develop symptomatic hypocalcemia, present 

arterial blood pH higher than 7.5 or bicarbonate higher than 

30mEq / L, one should stop the bicarbonate infusion and 

maintain the saline infusion. 

[0] Mannitol 

      Due to the induced osmotic diuresis, mannitol is used in 

cases of rhabdomyolysis. [12] In severe cases, with serum CK 

reaching values greater than 30,000, one can consider using a 

dose of 1 to 2g/kg with infusion speed of 5 g / hr. This 

medication should be used only in patients who already have 

adequate urine output (> 20 mL / h) and the plasma osmolal gap 

and serum osmolality should be calculated. Discontinuation of 

the drug should be taken if diuresis suffers reduction or the 

osmolal gap reaches values exceeding 55mOsm/kg. 

[0] Complications 

      If the measures do not show effect and the patient has excess 

plasma volume,  hyperkalemia greater than 6.5 mEq / L, 

metabolic acidosis with arterial blood pH below 7.1 or signs of 

uremia, the hemodialysis is indicated. 

 

Spain Protocol [9]. 

 . Treatment and prevention 

      Start volume replacement with saline at a rate of 400 mL / h 

(200-1000ml / h depending on the case and severity), with 

monitoring of central venous pressure. 

      Have a target diuresis of approximately 3mL/kg/h (200mL / 

h) 
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      Correct hypocalcemia only in symptomatic patients (tetany or 

convulsions) or if the patient presents severe hyperkalemia. 

      Check urinary pH. If it is below 6.5, alternate each liter of 

saline with a liter of dextrose 5%, plus 100mmol 

bicarbonate. Avoid solutions containing lactate and potassium. 

      Consider treatment with mannitol (Up to 200g per day and up 

to a cumulative 800g). Check plasma osmolality and its 

variation. Discontinue if diuresis is not established (or <20 mL / 

h). 

      Keep volume replacement until no more myoglobinuria 

(evidenced by the clear urine or absence of blood in urine test) 

Consider dialysis if refractory hypercalemia above 6.5 mmol / L, 

symptomatic (evidenced in ECG), rapid elevation of serum 

potassium, oliguria (<0.5 mL / kg / h per 12h), anuria, volume 

overload or refractory metabolic acidosis (pH <7.1). [17] 

      The Table 1 summarises the main points of the protocols 

evaluated. 

 

Table 1: Details of the evaluated protocols (4,9,12,13). 

 USP SANTA CASA USA SPAIN 

Diagnosis   Clinical and Lab Clinical and Lab Clinical and Lab Clinical and Lab 

Hydration 0,5-1L bolus 1,0-1,5L bolus (10-

12L/24h) 

1,5L/h 200-1000 mL/h 

Alkalinization 1mEq/kg bolus 

140mEq BIC into 

1L dextrose 5% 

100ml of BIC 8,4% + 

100ml manitol 25% + 

800 ml dextrose 

solution 5% at 1L/4h. 

130mEq/L - 

200ml/h 

100mmol BIC + 1L 

dextrose 5% 

Manitol 10% mannitol 15 to 

45ml/h 

5g / h. 

 

100ml of BIC 8,4% + 

100ml manitol 25% + 

800 ml dextrose 

solution 5% at 1L/4h. 

1 to 2g/kg - 5g/h 200g/24h ï Max 

800g 

Dalisys K > 6.5 mmol/L 

rapid elevation of 

serum K 

oliguria 

anuria 

volume overload 

pH <7.1 

K > 6.5 mmol/L 

rapid elevation of 

serum K 

oliguria 

anuria 

volume overload 

pH <7.1 

 

Volume overload 

K > 6.5 mEq/L 

pH < 7.1 

signs of uremia 

K > 6.5 mmol/L 

rapid elevation of 

serum K 

oliguria 

anuria 

volume overload 

pH <7.1 

Complications Hypocalcemia 

Hypercalemia 

Volume overload 

Hypocalcemia 

Hypercalemia 

Volume overload 

Hypocalcemia 

Hypercalemia 

Volume overload 

Hypocalcemia 

Hypercalemia 

Volume overload 

 

 Below we suggest an protocol for early identification and treatment of rhabdomyolysis (chart 1). 
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Chart 1: Suggested Protocol. 

 

 
 

IV.  DISCUSSION 

      The main objective is to prevent acute renal injury and 

secondarily correct electrolytes disturbances and treat the cause 

of rhabdomyolysis [12].  

      The patient with this disease must be hospitalized in an 

emergency bad or ICU with monitoring and a well established 

venous access [14,15]. 

      Preserving renal function is crucial in the acute phase of 

treatment, as well as reestablishing the metabolic functions of the 

body. In the 2013 review of Prof. Elizabeth J Scharman et al, is 

recommended an early volume replacement (within 6 

hours). Hydration should be performed with 0.9% NaCl solution 

infused at a rate of 1.5 L / h, targeting a diuresis between 200 and 

300 ml/h [16].  

      Such values of diuresis must be achieved in about at least 24 

hours for a better prognosis. According to American literature, 

this hydration should be maintained until the values of CPK fell 

to below 1000 IU / L and according to Hospital Santa Casa de 

São Paulo and Hospital das Clínicas of USP university 

guidelines, it is recommended 48 to 72 hours hydration 

depending on clinical improvement and continuous decreases in 

CPK. If the CPK levels are not falling and the patient did not 

show any clinical improvement within 72 hours we considered in 

our protocol to maintain hydration until CPK levels are below 

1000 IU / L [13,14, 15, 17]. 

      The patient should be reassessed periodically in controlling 

complications of rhabdomyolysis and fluid 

replacement. Treatment should be individualised according to 

comorbidities, age and needs of each patient [4,9,10,16-18]. 

One way to optimize renal blood flow, mobilize interstitial fluid 

and reduce muscle edema is the use of mannitol. Mannitol is a 

diuretic with proximal tubes action and itôs therapeutic use is 

controversial in rhabdomyolysis. There are no randomized 

studies with control groups made in humans, demonstrating their 

benefit [13,16,17].  

      However, nefroprotector mechanisms are described in the 

literature, such as decreased formation of tubular cylinder by the 

excretion of heme protein; renal vasodilatation 

properties; reduction of oxidative stress because it is a free 

radical scavenger and acts as an osmotic agent in the transfer of 

fluid into the intravascular compartment, interstitial edema, and 

decreasing the risk of compartment syndrome. [4.22] 

      But at Brown et alôs work, 2004, no statistically significant 

difference in preventing mortality, renal failure or the need for 

dialysis was found. This study analyzed 2083 patients over 5 

years, victims of trauma, who had rhabdomyolysis, comparing 

treatment with hydration against treatment with hydration plus 

alkalinization of urine and mannitol [4, 9,20]. 

      The use of mannitol is considered beneficial in cases where 

the urinary flow is under 300 ml / h, by increasing or maintaining 

this flow rate. This medication should be administered into a 

20% solution for about 1 to 2 g per kg. Mannitol may be used 

only in patients who have adequate urine output, in other words, 

above 20 mL / h. During the infusion of mannitol it is important 

to be aware of itôs use complications as hypernatremia, 

thrombophlebitis, pulmonary edema and cardiac overload 

(especially in overdose). There is no consensus on the timing of 

discontinuation of the administration of mannitol, however this 

can be done through the establishment of greater than 300 mL/h 

associated with decreased muscle edema (if any) and clinical 

improvement in the patient's urine output overall [4,13,16]. 

      In Scharman et al and Brown et al, the benefits of urine 

alkalinization are unproven, but also did not become apparent 

harm and is considered positive by many experts (level of 

evidence D). The use of bicarbonate is based on alkalinization of 

urine, thereby reducing the renal capillary vasoconstriction, 

improving renal filtration and by consequence the clearance, 

reducing kidney injury by decreasing the precipitation of 

myoglobin in the tubules therefore reducing the risk of 

hyperkalemia. The administration of sodium bicarbonate is 

intended to maintain a urine pH above 6.5 [16,19,21]. 

      Alkalinization may exacerbate early symptoms of 

rhabdomyolysis hypocalcemia. Administration can be 

accomplished in several ways. The book Emergências Clinicas of 

Santa Casa de São Paulo recommends a solution containing 100 

mL of 8.4% sodium bicarbonate, 100 ml mannitol 25% and 

800mL of glucose solution 5% infused 1 liter into 4 hours. One 
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bolus of 100 mL of 8.4% sodium bicarbonate can be utilized if 

the urine pH is below 6.5 (4,13). 

      However, we will follow international pipelines, in which it 

is recommended 140mEq infusion of sodium bicarbonate in 1 

liter of glucose solution and an attack bolus of 100mEq of 

bicarbonate 8.4%. This process will continue until maintaining 

the urinary pH range above 6.5. Keeping alert for signs of 

hypocalcemia as convulsions and tetany. Measure serum 

potassium every 3-4 hours because there is a risk of 

hyperkalemia during bicarbonate infusion. The suspension 

should be made if in 4-6 hours of treatment initiation the urinary 

pH increase is not evidenced. [4,13,16,19,22] 

      In the failure of clinical treatment, the patient may progress 

to severe renal failure. This means maintenance of hyperkalemia 

(K greater than 6.5) metabolic acidosis (pH less than 7.1 blood), 

signs of uremia, oliguria or anuria; the patient should undergo 

hemodialysis or hemofiltration [13,23,24]. 

      After this review of medical literature, it was observed that 

there is a consensus about the use of early hydration as the main 

form of preservation of renal function during the management of 

rhabdomyolysis.  

      Despite existing conflicts in the literature, most revisions 

suggest the use of mannitol and sodium bicarbonate only if there 

is an adequate indication and should be considered as supportive 

therapy.  

      Randomized controlled trials would be interesting, since 

definitions of diagnostic and therapeutic purposes. 

 

V. CONCLUSION 

      After analyzing all the articles and reviews, it was observed 

that there is widespread use of early hydration as the primary 

form of preservation of renal function on the management of 

rhabdomyolysis. Although there are conflicts in the literature, 

most revisions suggests the use of mannitol and sodium 

bicarbonate only if an appropriate indication exists. So to 

conclude a definitive protocol and resolution of conflicts between 

different protocols, more randomized controlled studies are 

necesary. 
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          Abstract- Dye-house water quality is the most important parameter to be confirmed before dyeing; precisely the presence of 

metal content i.e. Hardness. This research will investigate & analyses the impact of separate hardness (i.e. Calcium, Magnesium & 

Iron) on particular óTurquoiseô (C.I. Reactive Blue 21) & a óHigh Exhaustionô class (C.I. HE Red 120, C.I. HE Yellow 84) of Reactive 

dye on cotton knitted-fabric. From evaluation of dyed fabric the range of metal content is sorted out where the quality starts to 

fluctuate as distinctive visible & spectral change of shade & fixation rate of the dye molecules has been found. The result of the work 

will help for further projection about water quality degradation in upcoming years & its effect on dyeing behavior, also the 

sustainability of present dyeing process to cope with the ever degrading quality of water. 

 

    Index Terms- Water hardness, Reactive dyes, Cellulosic fiber, Fixation & Wash off percentage     

 

I. INTRODUCTION 

n textile wet process, the most substantial & influential role is played by water. Although several alternatives are getting into 

consideration, water is undoubtedly the most suitable as dyeing medium. So the quality of coloration is vastly dependent on quality 

of water. Throughout the time there have been lots of studies & works to evaluate & standardize dye house quality, however 

chronologically the water quality is degrading so alarmingly that dye houses are required to be more conscious about this. óRight first 

timeô dyeing hugely depended on the quality of water; quality of water is vast idea, the most important are the presence of metal ions 

(i.e. Hardness), alkalinity, turbidity etc. So before dyeing these parameters should be in control. This experimental work is to 

investigate the effect of Hardness in reactive dyeing, precisely the dyeing properties, build-up, strength & fastness etc. Hardness is 

generally referred to presence of calcium & magnesium in water. In this research dyeing with reactive dyes in different amount of 

hardness, artificially created in water, is done to investigate the dyeing behavior & other qualities which might be affected by 

Hardness. Dye-house water-hardness is defined as the presence of soluble calcium and magnesium salts in the water and is expressed 

as the CaCO3 equivalent [1]. The presence of hardness in the water can cause dye precipitation, and the precipitates can further 

promote dye aggregations, which results in color specks and loss of depth [2].   

    The objectives of this study is as to investigate different aspects of increased hardness as change in wash off and fixation percentage 

Usually the dyeing with reactive dye is commenced in neutral solution in presence of electrolyte. Here electrolyte acts to promote the 

exhaustion of the dye. Electrolyte neutralizes the negative charge formed in the fiber surface & puts extra energy to increase 

absorption. During this period dye just only migrate into the fiber surface but do not react with the fiber. Usually the higher shade 

percentage is ensured by higher electrolyte percentage and higher temperature. In dye Fixation stage, by the reaction of the reactive 

group of the dye and the fiber, dye-fiber covalent bond is formed. And running the exhaustion stage for few minutes an appropriate 

alkali is added to increase its P
H 

(>10). The hydroxyl group of the cellulose is slightly acidic and due to the hydroxyl ion of the alkali, 

there causes some disassociation, forming cellulose ion.  

 
And this cellulosate ion performs fixation by two distinct ways- (a) Nucleophilic Substitution & (b) Nucleophilic Addition [3]. 

 
Fig: 1 Nucleophilic substitution (a) and addition reactions (b) of reactive dyes with cellulosate ion  

Unfortunately under the alkaline condition, necessary for dyeing cellulose, some reactive dye hydrolyzed by the act of OH- of water as 

nucleophile. After dyeing unreacted and hydrolyzed dyes present in the cellulose must be removed by washing [4]. 

I 



International Journal of Scientific and Research Publications, Volume 4, Issue 9, September 2014      74 

ISSN 2250-3153  

www.ijsrp.org  

 

II. MATERIALS  AND METHODS 

A. Materials 

       By creating hardness artificially in water, investigations are done on dyeing. Following soluble salts has been used for this 

purpose- Calcium Chloride (CaCl2), Magnesium Chloride (MgCl2), Ferric chloride (FeCl3).  Following reactive dyes are chosen for 

this experiment 

C.I. Reactive Blue-21. (Turquoise) 

C.I. Reactive Red-120. (High-exhaust) 

C.I. Reactive Yellow-84. (High-exhaust) 

B. Water Hardness determination 

    The presence of calcium, magnesium and ferric salt in water is determined by the titration of sample water against a standardized 

solution (0.01M) of the di-sodium salt of Ethylene Di-amine Tetra Acetic acid (EDTA) solution [5]. 

C. Dyeing of fabric adding different hardness 

    Fabric is dyed adding different hardness in the dye bath in LABTEC dyeing machine following mentioned recipe on Table 1.1  

Name of the machine: LABTEC Dyeing m/c  

Bath: Glycerin bath  

Maximum Temp: 150°C  

Machine Type: Sample dyeing m/c 

D. Dye liquor transmittance measurement by Minolta CM-2500D Spectrophotometer 

    Designed for versatility in various applications, the CM-2500d is a portable integrating sphere spectrophotometer incorporating 

Numerical Gloss Control. The CM-2500D is a high performance, low cost, portable spectrophotometer ideal for measuring the 

transmittance of dye liquor [6]. 

The Beer-Lambert law relates light absorption in a transparent material to concentration of colorant in the material and thickness of 

the material. The law is actually a combination of two separates laws- Beerôs law relates absorbency of light by a colored solution to 

the absorbance of light by a colored solution to the thickness of the absorbing substance. This law is usually valid only when 

monochromic light is used. On the other hands, dye solution having high concentration or where dye is an aggregated state in the 

solution, Beer-Lambert law cannot be applied. Thatôs why before applying this law in spectrophotometer; the solution has to be 

diluted around hundred times for the specific dyes to lower the concentration of the dye liquor [7]. 

E. Dyeing Procedure 

    The following sequence has been used in the dyeing of the fabric samples- 

1. Bath set in room temperature. 

2. Additional water, hard water, salt, sample fabric, dye solution added. 

3. Temperature raised to 80°C at 2°C/sec. 

4. Run the bath for 30 min. 

5. Soda added at 80°C & then run for 1 hour. 

6. Bath drop 

 

Table 1.1: Recipe for dyeing with CaCl2, MgCl2 and FeCl3 

 

Recipe for dyeing with CaCl2 Recipe for dyeing with MgCl2 Recipe for dyeing with FeCl3 

Turquoise Blue G ï 2% 

Salt ï 45 g/l 

Soda ï 15 g/l 

M: L ï 1:8 

Hard  water-as  per  following 

amount 

Temp. & Time ï Soda at 80°C (30 

min) & Run for 1 hr. at 

80°C 

Sola HE Red 3B ï 2% 

Salt ï 65 g/l 

Soda ï 25 g/l 

M: L ï 1:8 

Hard  water-as  per  following 

amount 

Temp. & Time ï Soda at 85°C (30 

min) & Run for 1 hr. at 

80°C 

Sola Yellow 4RN ï 2% 

Salt ï 65 g/l 

Soda ï 25 g/l 

M: L ï 1:8 

Hard  water-as  per  following 

amount 

Temp. & Time ï Soda at 85°C (30 

min) & Run for 1 hr. at 

80°C 
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F. After treatment 

    At first cold wash 1 and 2 were done in open bath without any reagent at room temperature on neutral condition for five minutes on 

a liquor ratio 1:5. Acid wash was done in open bath with green acid of 2g/l at room temperature for five minutes on same liquor ratio. 

Then hot wash in closed bath without any reagent at 70
0
C for 5 minutes. Soap wash with standard soap of 2g/l at 90

0
C for 5 minutes in 

closed bath. Then hot and soap wash again with previous condition. 

 

III.  RESULTS OF FINDING 

   In all cases it has been observed that with the increase of hardness, total wash off % is increased. During dyeing, aggregated dye 

molecules deposited on fabric surface. As these dyes are not fixed with the fiber, in washing stage they are very easily washed off. 

That is why, higher water hardness shows higher wash off %. 

With the increase of hardness, fixation % is gradually decreased. As the pick-up % were not very significantly with hardness, but wash 

off % increased, so total fixation is decreased with increase of hardness. 

A. Effect of CaCl2 

   Table 1.2:  Fixation % and Total wash off % of Turquoise Blue G with hard water containing Calcium Chloride (CaCl2) 

 

Beaker 

No 

Before 

Dyeing 

(Std.) 

% 

After 

Dyeing 

% 

1
st 

Cold 

Wash-

off % 

 

 

2
nd 

Cold 

Wash- 

off % 

Acid 

Wash- 

off % 

Hot 

(70°C) 

wash- 

off % 

Soap 

(90°C) 

wash- 

off % 

Final 

Hot 

(70°C) 

wash- 

off % 

Final 

Cold 

wash- 

off % 

Total 

wash 

off % 

Pick 

up % 

Fixation 

% 

1 100 15.098 12.356 8.729 1.349 10.223 9.585 4.553 1.517 48.312 84.902 38.455 

2 100 16.523 10.785 10.666 1.312 12.422 11.394 3.676 1.811 49.012 83.477 36.052 

3 100 14.836 10.665 9.715 1.09 5.887 14.471 4.313 1.77 51.097 84.164 33.067 

4 100 15.042 13.107 9.536 5.455 14.246 8.166 5.303 1.742 52.964 84.958 30.034 

5 100 16.154 12.142 11.766 1.057 4.119 18.186 3.071 1.679 53.459 83.846 30.387 

6 100 15.071 10.433 8.161 1.56 11.379 12.334 5.41 2.12 54.612 84.929 30.317 

7 100 15.329 11.608 9.053 1.282 11.163 11.186 5.365 2.078 54.958 84.671 29.713 

8 100 13.378 8.941 7.986 1.757 10.865 11.148 5.413 2.057 55.012 83.622 28.61 

 

B. Effect of MgCl2 

   Table 1.3: Fixation % and Total wash off % of Sola Yellow 4RN with hard water containing Magnesium Chloride (MgCl2)  

 

Beaker 

No. 

Before 

Dyeing 

(Std.) 

% 

After 

Dyeing 

% 

1
st
 

Cold 

Wash- 

off % 

2
nd 

Cold 

Wash- 

off % 

Acid 

Wash- 

off % 

Hot 

(70°C) 

wash- 

off % 

Soap 

(90°C) 

wash- 

off % 

Final 

Hot 

(70°C) 

wash- 

off % 

Final 

Cold 

wash- 

off % 

Total 

wash 

off % 

Pick 

up % 

Fixation 

% 

1 100 8.645 4.231 2.015 1.025 3.079 6.953 3.025 1.009 21.34 91.36 70.018 

2 100 8.64 4.958 2.125 1.195 3.856 6.852 3.715 1.252 23.95 92.07 68.117 

3 100 8.39 5.025 2.659 2.032 3.965 7.025 3.698 2.095 26.5 91.61 65.111 

4 100 7.769 5.869 2.891 2.791 4.015 7.893 3.967 2.125 29.55 92.23 62.68 

5 100 7.684 5.024 3.265 1.925 7.065 11.015 3.852 0.125 32.27 92.32 60.045 

6 100 7.195 5.534 3.958 1.015 7.025 11.625 3.265 1.025 33.45 92.81 59.358 
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B. Effect of FeCl3 

       Table 1.4: Fixation % and Total wash off % of Sola Yellow 4RN with hard water containing Ferric Chloride (FeCl3) 

     

Bea- 

ker 

No. 

Before 

Dyeing 

(Std.) 

% 

After 

Dyeing 

% 

1
st
 

Cold 

Wash- 

off % 

2
nd 

Cold 

Wash- 

off % 

Acid 

Wash- 

off % 

Hot 

(70°C) 

wash- 

off % 

Soap 

(90°C) 

wash- 

off % 

Final 

Hot 

(70°C) 

wash- 

off % 

Final 

Cold 

wash- 

off % 

Total 

wash 

off % 

Pick- 

up 

% 

Fixation 

% 

1 100 10.23 4.231 2.015 1.025 3.079 6.953 3.025 1.009 21.34 89.8 68.433 

2 100 10.97 4.958 2.125 1.195 3.856 6.852 3.715 1.252 23.95 89 65.077 

3 100 9.64 5.025 2.659 2.032 3.965 7.025 3.698 2.095 26.5 90.4 63.861 

4 100 10.15 5.869 2.891 2.791 4.015 7.893 3.967 2.125 29.55 89.9 60.299 

5 100 9.25 5.024 3.265 1.925 7.065 11.015 3.852 0.125 32.27 90.8 58.479 

6 100 9.61 5.534 3.958 1.015 7.025 11.625 3.265 1.025 33.45 90.4 56.943 

 

 

IV.  CONCLUSION 

    The change of fixation and total wash off percentage of high exhaust and turquoise reactive dyes on cellulosic fiber under changing 

of presence of metal ion is presented in this paper. Fixation is gradually decreases while wash off gradually increases for any kinds of 

metallic salt present in water. It is important to use a sequestering agent or water softening agent that is compatible to chemicals and 

auxiliaries used in this dyeing also cost effective and available. It is the best way to utilize natural soft water which eliminates water 

softening processing costs as well as achieving the desired result. 
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Abstract- The understanding of the genetic resource status of an 

economic and medicinal crop such as tea (Camellia simensis) is a 

very relevant prerequisite for its improvement and advancing its 

research attention. This review summarises the available 

information on tea breeding in Nigeria.  Tea cultivation in 

Nigeria contributes significantly to the economic development of 

the tea growing communities especially women who are about 

75% in the tea industry.  The available information showed that 

2045 tonnes, 2914 tonnes made tea were produced in 2006 and 

2007 respectively.  The major breeding achievement was the 

adaptability of three tea clones to the lowland regions in Nigeria, 

standardization of pluck quality, the grouping of tea clones into 

three distinct groups for further hybridization studies. Induction 

of callus from tea stem cuttings, shoot apices and flower buds 

were not left out. Germplasm collection, introduction, 

hybridization and introduction of biotechnology techniques 

become urgent steps for tea improvement in Nigeria. 

 

Index Terms- Tea breading, hybridization, plant biotechnology 

 

V. INTRODUCTION 

ea (Camellia sinensis) is one of the most popular beverages 

and an important revenue source for the tea producing 

countries in the world. Tea is an evergreen, perennial, cross 

pollinated plant and grow naturally as tall as 15m but 60-100cm 

under cultivation with life span of more than 100 years. It is 

widely cultivated in countries of Asia (India, China, Sri lanka, 

Japan, Vietnam and Indonesia) and Africa (Kenya, Nigeria, 

Uganda and Malawi). Tea is the most popular drinks in the world 

in terms of consumption. Its consumption equals all other 

manufactured drinks in the world including coffee, chocolate, 

soft drinks and alcohol put together.  

       The amount of tea valuable chemicals found in tea is over 

700 and most of them that are germane to with human health are 

flavanoides, amino acids, vitamins (C, E and K), caffeine and 

polysaccharides Mondel et al., (2007). However, green tea has 

been known for its effectiveness on diseases such as high blood 

pressure and high blood sugar. The antioxidants present in the tea 

together with other health related properties help in boosting 

memory, lowering body weight and preventing stroke. Punch 

July 6, (2013).  Tea is good for cell-mediated immune function 

of the body. The beneficial role of tea to intestinal microflora is 

well proven and it provides immunity against intestinal disorders. 

It protects cell membranes from oxidative damage. Tea is well 

known for it effectiveness in preventing dental caries due to the 

presence of fluorine. Tea also contains germicidal and 

germistatic properties against various gram-positive and gram 

negative human pathogenic bacteria. Both green and black tea 

infusions contain numerous of antioxidants, viz-avis catechins 

that have anti-carcinogenic, anti-mutagenic and anti-tumoric 

properties. Mondel et al., (2007). In 2010, researchers found that 

people who consumed tea had significantly less cognitive decline 

than non-tea drinkers. The study used data on more than 4,800 

men and women aged 65 and older to examine change in 

cognitive function over time. Study participants were followed 

for up to 14 years for naturally-occurring cognitive decline. 

Alzhemerôs association (2010). The three major cultivars of tea 

throughout the world that have contributed to tea genetic pool 

are: China [Camellia sinensis (L.) O. Kuntze], Assam [Camellia 

assamica (Masters)] and Cambod [Camellia assamica sp. 

lasiocalyx (Planch. MS)] (Wight, 1962). Phenotypic diversity in 

tea is significantly high. The variation in the morphological, 

physiological and biochemical characteristics of the crop can be 

explained by the out-crossing nature of tea breeding method. 

Clonal selection is a good and widely developed method of tea 

plant improvement as a result of wide variation in the existing 

seedling population. (Barua, 2008). In 2003, the world tea 

production was estimated as 3.21 million tonnes annually while 

in 2008 the production of tea increased to 4.73 million tonnes. 

China, India, Kenya and Sri Lanka are the largest tea producers 

in the world respectively (FAO 2010). 

 

VI.  TEA PRODUCTION IN NIGERIA 

       Tea Camellia sinensis (L.) O. Kuntze was introduced to 

Nigeria from Kenya in 1972 by Nigerian Beverage Production 

Company (NBPC). Ten years later tea breeding started with 

acquisition of 33 clones by Cocoa Research Institute of Nigeria 

from NBPC. Currently, tea is only growing in Mambilla plateau 

on an average of 950 ha. Efforts have so far been made to adapt 

tea to lowland areas of Nigeria viz-avis Ibadan (Oyo State), Ikom 

(Cross River Estate), Ikorodu (Lagos State) and Mayo-Selbe in 

(Taraba State) where clones 143, 318, 236 and 357 are 

promising. Generation of tea planting materials in-vitro through 

tissue culture was seriously explored. Information regarding the 

hybridization of tea is limited. However, vegetative means of 

propagating tea and selection pressure for high yielding clones 

have posed serious problem for genetic erosion which may lead 

to loss of valuable genetic traits. There is no information 

whatsoever, on the improvement of tea at DNA level in Nigerian 

tea germplasm. Therefore, there is urgent need for germplasm 

collection both local and world leading tea clones, hybridization 

and tea improvement at molecular level in Nigeria. 

T 
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Tea is important in the national economies of some African 

countries such as Cameroon, Kenya, Malawi and Tanzania 

(Omolaja S.S. and Esan E.B. (2005). Conversely in Nigeria the 

production has not been sufficient to meet up the demand from 

processing companies in Nigeria. However, tea production can 

contribute immensely to food security and poverty alleviation in 

Nigeria if much attention is given to improvement.  

 

 
Fig: 1 Map of Nigeria showed Mambilla plateau in Taraba 

state were tea is growing 

 

 

Table 1: Trend of tea production between 2006 to 2008 among 3 tea leading producing countries and Nigeria in tonnes 

________________________________________________________________________ 

Country   2006   2007   2008 

________________________________________________________________________ 

China   1,047,345  1,183,002  1,257,384 

India   9,280,000  949,220  805,180 

Kenya   310,580  369,600  345,800 

Nigeria   2,045   2,914   - 

________________________________________________________________________ 

 

Table 2: List of the tea clones in the germplasm 

____________________________________________________________ 

Serial number   Clone number 

______________________________________________________________ 

1      357 

2      25 

3      138 

4      368 

5      353 

6      143 

7      14 

8      238 

9      359 

10      33  

11      108 

12      370 

13      19 

14      74 

15      363 

16      369 

17      228 

18      354 

19      35 

20      367 

21      68 

22      236 

23      237 

___________________________________________________________ 
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       Table 1 above showed the results of tea production in three 

consecutive years among four tea producing countries of the 

world. China was the highest tea producer in all the years 

considered followed by India. Kenya becomes the highest 

producer of tea in Africa. However, the amount of tea produced 

in Nigeria is of no significance in the International market but 

there are potentials for Nigeria to improve her productivities. Tea 

is only grown commercially on the top of Mambilla plateau 

covering less than 1% of Nigerian land mass. Figure 1 above 

shows the area were tea is currently produced in Nigeria. 

 

VII.  CLONES 

       Clones are genetically uniform and give uniform yield and 

quality. The drawbacks of mass vegetative multiplication are 

yield variability under stress conditions and relative proneness to 

pathogens, whereas seed populations which have high genetic 

variability are less prone to stress condition and of average 

quality (Bandyopadhyay and Das, 2008). However, reliance on a 

limited number of clones may lead to a loss of valuable genetic 

resources (diversity) and an increase in potential risks of natural 

hazards like pests and diseases. So, wide genetic variability is 

desirable because it provides a buffer against co-evolving factors 

of natural hazards like diseases, pests and changing environment 

(Barua, 1963; Wachira et al., 1995). Investigation of genetic 

diversity of natural, old seedling tea populations in Nigeria is 

required to preserve these diverse populations as in situ 

conservation sites, prior to replace them with genetically more 

similar modern tea cultivars. Genetic variability with trait related 

molecular markers, genetic linkage maps with association 

mapping is urgently necessary to improve tea production in 

Nigeria. 

 

VIII.  BREEDING EFFORTS ON TEA IN NIGERIA 

       The scope of Cocoa Research Institute of Nigeria was 

expanded in 1975 by the Agricultural research Institutes 

establishment order No 107 under Agricultural research decree 

No 37 of 1973 to include tea with one of the objectives to 

improve the genetic potential, agronomic and husbandry 

practices including processes and storage of tea. However, 

adaptability of tea to the hotter and lowland ecologies of Nigeria 

begins as a result of inadequate of farm land on the plateau were 

tea is domiciled, competition among cattle grazing, tea farmers, 

industries and settlements. Table 3 below showed the adapted 

clones to the hotter and lowland ecology of Nigeria and their 

average yield in kg. 

 

Table 3: Yield of adapted clones to the lowland area of 

Nigeria. 

Clones Yield/ha/yr(kg) 

143 790.14 

318 510.8 

236 380.97 

357 797.6 

 

       The available clones in the germplasm were evaluated under 

four different light/shade intensities and quality. No shade (100 

% intensity) control, green plastic netting 85 % intensity, palm 

fronds 50 % and palm frond spread on green plastic netting 20%. 

Clones 318, 143 and 236 found suitable for lowland ecologies of 

Nigeria. Esan E.B.1984 

       In another studies to identify and to group clones under 

natural condition for hybridization, the following traits were 

observed, leaf size, shape, margin, colour and stem inter-nodes, 

flowering and fruit traits. The result led to 3 distinct groups vis-à-

vis (1) Non flowering and Non fruiting clones these are clones 

(1) 14,25,35,74,108,143,318,353,357,359,363,367,368,369 and 

370.  (2) Regular flower and regular fruiting clones. These are 

33, 68, 237,238 and 344. (3) This group is seasonally fruiting and 

seasonal flowering clones. Only 19 fall in this category.  Esan 

E.B 1985.  Rooting ability of tea is a great challenge to tea 

propagation especially in the nursery stage of tea production. 

However, the development of the appropriate technology for 

rooting selected clones was a great asset in commercial 

production of the crop. Two rooting promoting chemicals namely 

Beta ïIBA at 100ppm, Boric acid at 40ppm as recommended by 

Esan E.B.(1984). The rooting promoting chemicals were 

evaluated in an improved humidity chamber at Onigambari, 

Ibadan. The results showed that more leaf flushes were observed 

in 6 weeks after treatment. In another related experiment, 

accession 318, 143 and OP236 were raised in the nursery under 

four different light/shade intensities and quality, 85%, 50%, 20% 

and control no shade (100% intensity) were used. The result 

showed that highest number of leaves was recorded for OP 236 

(58) while 318 had the lease number of leaves (21). The highest 

number of branches recorded Op236 having 22.4 branches and 

clone 318 had the lease number of branches (11.3). The clone 

with longest shoot length (cm) and girth (cm) was 143 while the 

lease was 318, (Esan E.B. 1984). Omolaja and Esan (2005) in his 

studies titled Evaluation of High Altitude tea (Camellia sinensis 

(L) for adaptability of tea in lowland ecologies of Nigeria 

discovered that clone 143 showed the highest stability 

performance under ranging locations. He further stressed that 

since the contribution of the linear components in the genotype x 

environment interaction was significant. It suggested that the 

yield of tea clones studied in a given location is capable of being 

predicted with a reasonable level of accuracy. Therefore, clone 

143 can be used in further breeding programmes. Esan E.B. 

(1989). In his efforts to characterize the clonal materials in 

Mambilla germplasm grouped the 29 clones into 6 distinct 

homogeneous classes. He discovered that the use of Principal 

Component Analysis (PCA) and Canonical Discriminant 

Function Analysis (CDA) were very effective for germplasm 

identification, conservation, hybrid indexing and information 

retrieval. Tea clones in the germplasm were characterized into 

eight groups using leaf traits. Esan E.B. 1990.   

 

IX.  TISSUE CULTURE IN TEA BREEDING 

       The newest non-conventional method of improving tea is 

through the application of plant tissue, cell and organ culture. 

Forest (1969) was the first to apply the technique to in vitro 

studies of tea. Having induced callus from tea stem cuttings, 

shoot apices and flower buds, he used this system to investigate 

biochemical processes of secondary natural products in the tea 

tissue. Recently, Esan E.B. (1989) reported for the first time the 
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direct induction of somatic embryo and natural size cotyledon 

regeneration in vitro. Host of other organs, structures and 

plantlets were also developed in vitro. Effective establishment of 

this technique will be helpful in in vitro hybridization and genetic 

manipulation on tea. 

       The quest to improvise for tissue culture substances locally 

in preparing nutrient media from pure natural components was 

promising. Trona and salt water were used as a substitute for the 

salt fraction in Skoog and Murashige which allowed for the 

germination of embryo axis and caused somatic embryogenesis. 

Esan. E.B. 1990 

 

X. TEA GENETIC EROSION  

       Selection pressure imposed during early domestication of tea 

in Nigeria and modern breeding activities result in cultivated 

varieties, which carry only a fraction of the variation present in 

the gene pool. At any point in time, the level and distribution of 

genetic diversity in a crop species depends on three variables: (1) 

the biological characteristics of the species, including its 

reproductive system, ploidy level and other genetic 

characteristics, (2) the biotic and abiotic factors and (3) the 

human environment (Gepts, 2004). The existence of human 

environment sets apart crop evolution from natural evolution. 

The amount of variability in a crop also varies depending on the 

type of genetic resource dealing with, e.g., whether it is present 

from wild genetic stock or whether it is a selected material from 

a breeding programme. In another study by Oloyede et al., 

(2004) it was noted that tea is predominantly planted through 

stem cuttings, this may further narrow down the genetic base of 

the crop because individual genotype is being replicated. 

Therefore, there is need for mass germplasm collection in all tea 

growing regions in Nigeria to enrich tea gene pool in Nigeria. 

 

XI.  FUTURE FACTORS FOR TEA IMPROVEMENT IN NIGERIA 

       To improve tea economic status in Nigeria, there is need for 

improvement in such important factors as pest and disease 

incidence, abiotic factors especially climate change and other 

factors influencing tea production directly and indirectly. There 

is need for mass germplasm collection in all local government 

areas of Taraba State where tea is currently growing to improve 

tea germplasm with the aim of broadening the genetic base of 

available germplasm at experimental stations. However, based on 

the efforts of previous scientist to improve tea (Camellia 

sinensis), there is need to be- up to-date with the recent trends in 

scientific investigations, so as to arrive at precise and 

overwhelming results. The role of biotechnology becomes 

important for meaningful progress to be achieved in this, since 

scientists have extensively explored morphological 

characterization. According to Adenuga et al., (2012), it is 

sufficient to consider the use of further molecular markers to 

investigate tea germplasm and tea collection in Nigeria.     
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      Abstract- This paper examines the role that Greek 

Metropolitan Iakovos played in Albanian-Greek relations from 

the end of World War I to the establishment of a national 

Autocephalous Orthodox Albanian Church in 1922. As a result 

of the political and social structure that was in place during the 

Ottoman Empire, religion played a significant role in post-

Ottoman politics. This was amplified in countries like Albania, 

where no national religious institutions existed. At the end of 

World War I, Greece used its influence towards the Patriarchate 

of Constantinople to increase its opportunity to annex the terra 

irredenta of Korçë and Gjirokastër, while Albania tried and 

managed to nationalize religious communities that existed in its 

territory. The mainly Orthodox, Albanian-speaking 

Area/Region/Diocese of Korça where religion became the 

outmost battlefield between Albania and Greece is the area of 

research for this paper. The way politics used religious 

communities on one hand, and the way religious communities 

used their influence towards politics on the other hand, constitute 

the core analyses of this paper. The theoretical approach of 

religion as a soft power in International Relations distinguishes 

two main levels of the religious communities, firstly its role as a 

political structure (bishops, priests) that can be influenced by 

state organization and secondly its divine authority, which 

constitutes its inner strength and can be used to influence the 

faithful population toward a national or social idea. As such, the 

paper focuses on Albanian-Greek diplomatic battle as well as on 

the religious battle between the Albanian-speaking Orthodox 

populations the Greek religious hierarchy. The results that are 

acquired from this paper can be used in other similar situations 

throughout the territories that once were part of the Ottoman 

Empire, as they have as their basic premise the Millet System 

based on which the Sultans governed their empire. 

 

    Index Terms- Diplomacy, Religion, Soft-power 

 

I. INTRODUCTION 

he Great Powers recognized Albanian sovereignty on July 

1913, after Albaniaôs independence on November, 28
th
 1912. 

Albania was the only nation with no national religious 

institutions, while Albanians were the only multi-religious ethnic 

group (Muslims 52%; Orthodox 20%; Bektashi 18%; Catholic 

10%) in the Balkans. Korçë and Gjirokastër were claimed by 

Greece since 1913 as ñNorthern Epirusò. Both areas were 

included in Albania in the Protocol of Florence. A number of 

Greek-speaking villages were located south of Gjirokastër. 

However, its vast majority as well as the entire population of 

Korça was Albanian-speaking, half-Orthodox. Greece claimed 

that every Orthodox Albanian was Greek, as being under the 

Ecumenical Patriarchate spiritual leadership, which since 1860s 

acted as a Greek foreign relations instrument. It unilaterally 

annexed those territories in 1915. However, the national schism 

between the pro-Entente Government of Eleutherios Venizelos 

and pro-Central Powers King resulted in Kor­aôs and 

Gjirokast±rôs occupation by France and Italy respectively. The 

rest of Albania was controlled by Austro-Hungary. Since Great 

Powersô chosen Prince Wied left the country in 1914, Albania 

had no national authorities. Later Bishop Theophan Noli had 

established an Albanian Church in America, in an attempt to 

ónationalizeô every church in Albania. The people of Kor­a, a 

stronghold of Albanian nationalism, managed to convince French 

authorities to create a local administration, unofficially called the 

ñAlbanian Republic of Kor­aò. Local councils, elected by the 

priests, ran churches and schools. They introduced Albanian in 

schools and Church liturgy; seriously undermining the Greek 

claim on Orthodox Albanians. Bishops were expelled during the 

war for their anti-Albanian stance, including the Metropolitan of 

Durrës Iakovos Ngigilias, a Greek from Asia Minor. On July 

1919, Italy and Greece signed the Venizelos-Titoni Agreement, 

which set the mutual support of each-others claims towards 

Albania. France and Great Britain agreed to the Venizelos 

demands, disestablishing the ñRepublic of Kor­aò and executing 

its leader, Themistokli G±rmenji. Albaniaôs borders were to be 

set in the Paris Peace Conference. On January 1920, an 

independent Albanian Government was created seeking the 

reestablishment of 1913 borders. Korça became the outmost 

battlefield between Albania and Greece and the Orthodox Church 

would play an important role to the developments. 

 

II. REINSTATING GREEK INFLUENCE 

    On August 11
th
 1919, Venizelos asked the Ecumenical 

Patriarchate to send Iakovos as Exarch to Korça, instead of 

Ioakeim, who had been selected. (Kondis, 1995) The Patriarchate 

ordered Iakovos to go to Athens and get under Greek 

Government orders. He was to be sent to Korça along with the 

Greek occupation Army. Greek diplomat Kalevras was to be 

appointed governor ñin order to cover the true role of the Greek 

Hierarch.ò
1
 

Just a few kilometers before getting to Korça, they were 

informed that Greece would not advance. The French Colonel 

who ran the town had asked for a postponement, because of 

massive Albanian protests. Venizelos, being aware of the 

                                                 
1
 This is accepted by Iakovos in his authorized biography: 

Stratigakis, 1956, p. 100. 
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Albanian national sensitivity in Korça, instructed his 

representatives to ñexplain [to the people] the high role that 

Albanians
2
 in Greece haveò. He would accept Albanian schools 

and an extensive autonomy. (Kondis, 1995) 

Kalevras was appointed General Governor of Epirus, while the 

army stepped back. The only one who entered Korça was 

Metropolitan Iakovos. His mission was political: to prepare the 

population for the Greek occupation. (Stratigakis, 1956) But the 

situation in Korça was tense, as Iakovos was informed: 

Albanians would forcefully react in case of a Greek intervention. 

His first achievement would be reinstating Greek language in 

Churches, just like during the Ottoman rule, which had been 

replaced by Albanian language since 1914. (Kondis, 1995) 

The new French Commander of Korça, Colonel Cretin was 

instructed by his Government to cooperate with and back up 

Iakovos requests. The main focus of Iakovos was the opening of 

Greek schools for Orthodox Albanians. Those schools would 

create a propaganda tool, as well as extend the network of his 

collaborators. 

In November 1919, Cretin allowed the opening of four Greek 

schools, a decision that according to him ñimmediately provoked 

an outright concern of the Albanian circles, which naturally, see 

this as a proof of a Greek propaganda.ò (¢ami & Pollo, 1969) 

Iakovos allowed a two-hour per week teaching of Albanian, 

considering this to be enough, since ñeveryone knew the 

languageò. The rest of the teaching was done in Greek, a 

language not spoken by the population. He managed to open 

more than 21 schools, extending his network to tens of teachers 

and hundreds of pupils, who under the French rule had limited 

options. (Kondis, 1995) 

The reaction towards his propaganda made Iakovos afraid, 

asking Cretin for more guards assigned to protect him. Cretin 

reported that ñhis role has made people see him as an agent of 

Greek propagandaò and this would not happen if Iakovos ñwould 

keep the balanced stance he is supposed toò.  

Cretin felt Iakovos was an obstacle even to Greeceôs goal. He 

reported that his presence could be justified at first as ña mission 

of peace... to secure the population of Greek Governmentôs good 

willò. However, two months later, in December, his exaggerated 

requests and attitude became ña serious obstacle to the 

implementation of the Grecophile policy, which I am 

implementing, according to your instructionò.  

According to Cretin, ñthere is no question that the masses would 

react by force to the entrance of the Greeksò, while the 

ñGrecophiles, although too little in number, are still moving... 

with their main tool the opening of Greek schools, whose 

creation is allegedly for humanitarian purposes, but in reality for 

political ones.ò (¢ami & Pollo, 1969) 

III.  KAPSHTICA PROTOCOL 

    The occupation was not eminent, as the vast majority of the 

Greek Army was in Thrace and Asia Minor. The VIII Army 

Division was located in Epirus. This was a medium unit that 

lacked equipment and soldiers. On March 7, 1920 the division 

reported that it would not be able to react in case of an Albanian 

                                                 
2
 Albanians of Attica, Beoeotia, Eubeoa, Peloponesus and the 

islands, who later would be called Arvanites. 

rebellion, because of the movements towards Thrace. Therefore, 

it asked for soldiers and equipment and later on an order to 

occupy Korça. (Kondis, 1995) 

Because of lack of personnel, the Greek Government ordered to 

replace the soldiers of the division with ñAlbanians
3
 in order to 

create a positive reaction of the populationò. But, a massive 

movement was impossible and the plan was abandoned. (Kondis, 

1995) 

Therefore, Greece was bluffing. On one hand, Greece was 

declaring that the Greek army would replace the French as 

international troops, discouraging Albanians. On the other hand, 

it was asking France to postpone its disengagement. After two 

delays on Greeceôs request, at the end of May France decided to 

withdraw. 

On May 21st, Iakovos was informed of this decision and 

declared to Cretin that Greece would respect the population, as 

well as Albanian schools. Cretin asked him to keep quiet, in 

order to avoid panic. On the contrary, the Metropolitan spread 

the word; a maneuver to discourage Albanians, while reinstating 

that the Greek troops would stay as international troops, until the 

Peace Conference decisions were made. Greece, through Iakovos 

was relying on those arguments in order to achieve occupation 

without rebellion. The elected representatives of the town: Mayor 

Koço Kotta and Council Chairman, Jorgji Raci, both Orthodox, 

asked Cretin to expel Iakovos. They also decided to unite Korça 

with the Albanian Government of Tirana and started to prepare 

for war. (Duka, 2007) 

On 22 May, Venizelos ordered a division from Asia Minor to be 

sent to Kor­a, arguing that ñwe endanger to lose [it] foreverò. 

But the army could not arrive in such a short notice. According 

to Iliakis, the Governor of Kozani, who acted as liaison to 

Iakovos, if France would have agreed on delaying its 

disengagement for a single day as asked, Greece would have 

been able to occupy Korça. (Kondis, 1995) 

Venizelos justified that Greece did not intervene because ñthe 

English advised [so] fearing an Albanian reactionò. But, the real 

cause was that ñno thought for occupation of Northern Epirus 

could be at this moment, because of our lack from the occupation 

of Eastern Thraceò. (Kondis, 1995) 

Strategically, Venizelos had to defeat the Turkish troops, before 

Turkey would rise from Ottoman Empireôs ashes. Albania could 

be easily won in a future war. Consequently, he had to accept the 

will of Kor­aôs population to unite with Albania. However, in 

order to achieve its goal, Greece needed to keep Iakovosô 

network of information, as well as the óGreeknessô of schools 

and churches. Furthermore, by not contacting the Albanians, 

Greek military absence in the region would become obvious, 

creating a bad momentum for Iakovos and his entourage.  

Therefore, a day after Korça was reunited, Venizelos instructed 

Iakovos for an unexpected move: ñto take over to Albanians to 

convince us not to continue with the occupation of Korça, 

waiting for the Conference, with the condition to respect our 

institutions and people in Kor­aò. (Kondis, 1995) 

The people were convinced that the Greek occupation was a 

matter of time. Therefore, they were preparing for war. Raci and 

Kotta had handed Korça over to Government representatives: 

Eshref Frashëri and Pandeli Cale. Nikollaq Zoi was appointed 

                                                 
3
 See note 3 
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prefect. Iakovos met with them and reassured that the occupation 

was eminent. Nevertheless, since he did not want bloodshed, he 

offered to use his influence to the Greek troops so they would not 

advance. The Delegation, being certain that Korça would be 

occupied, agreed. (Stratigakis, 1956) 

Iakovos told them to meet the Head of the Occupying Army, 

Trikoupis, who referred them to Governor Iliakis. Iliakis 

reaffirmed that the decision was definitive, but for 

Metropolitanôs sake he would discuss it with Venizelos. The 

theatrical act resulted in Venizelos answer ñto halt the 

occupationò and achieve an agreement, which took the 

Delegation by surprise. (Kondis, 1995) 

The next day, the agreement, branded as Kapshtica Protocol, was 

signed based on the draft written by Metropolitan Iakovos. It 

sanctioned that the Greek Army would halt and Korça would be 

united with Albania, until the Conferenceôs decision. Albania 

would respect the Greeks of Korça and schools and churches 

would continue to be in Greek. Some villages east of the town 

would remain under the Greek occupation. 

The Protocol was important for Greece. For the first and only 

time, Albania recognized that a Greek population existed in the 

entirely Albanian-speaking Korça. Greece used this agreement as 

a ñstrong diplomatic titleò that Orthodox Albanians of Kor­a 

were actually Greek. This was an enormous success, especially, 

as it was an outcome of a bluff. 

On the other hand, it also gave Albania a political momentum. It 

ended a problem in the Southeast, allowing the government to 

focus on the Italian-occupied Southwest Vlora region.  

There were two developments that made the Protocol void. First, 

within a year, Greece faced the biggest modern history military 

disaster by Turkey. Second, Italy denounced the Venizelos-

Titoni Treaty. The fact that the Protocol allowed Albanians to 

win the war in Vlora was a major cause for the denunciation.
4
 

IV.  IAKOVOS ROLE IN KORÇA 

    Iakovosô role was limited only on those matters sanctioned by 

Kapshtica Protocol; along with the power acquired from his 

network of information. This network was composed of Greek 

schoolsô teachers and a minority of priests. The information 

gathered was sent to Athens, in a diplomatic narrative. Every 

document was made in two copies; one copy was sent to the 

receiver, and the other to the Greek Ministry of Foreign Affairs.
5
 

If persons of interest for Greece were in Kor­a, Iakovosô network 

would follow and monitor them, as he reported during a visit of a 

Turkish colonel in the town. Moreover, he acted as a Greek 

official in front of Albanian high authorities. (Kondis, 1995) 

In November 1920, Venizelos lost during the General Elections, 

and left Greece. A new government was created, promising a 

disengagement from Asia Minor and restitution of Monarchy. As 

a result the majority of the pre-1913 Greece, including 

Albanians, as well as the majority of the minority votes in the 

New Lands was casted for the Demetrios Gounarisô led ñUnited 

                                                 
4
 The denunciation was firstly reported on June 1920. Kondis, 

1995, p. 255. 
5
 Those documets are in folder B/35, year 1925 in the Greek 

Ministry of Foreign Affairs and are partly published in: Glavinas, 

1986 

Oppositionò. Iakovos did not lose just his political mentor, but 

Gounarisô winning created a patriotic movement on countries, 

under Greek threat. (Stratigakis, 1956) 

On March 1921, Albania was set to organize its first elections. 

Iakovos asked the new government, whether he should act. ñIf 

the participation of our men ... will harm the international 

opinion on the issue of Korça and Northern Epirus, then a 

boycott should be organizedò ï he proposed. (Kondis, 1995) The 

Greek Government asked Albania to halt the elections, implying 

that Korça and Gjirokastër were not recognized as part of its 

territory. Albania did not accept this proposal, based on the 

Protocol of Florence. Greece instructed a boycott, while rumors 

that elections would be a casus belli and that the Greek Armed 

Forces were on the border were spreading throughout Albania. 

(S.M.T., 1921) 

It resulted in unexpected win for the Greek policy. On 13 

February 1920, a group of Korça Orthodox Albanian nationalist 

elite signed a memorandum asking the Albanian Government for 

a separate administration of the South, with a Christian 

Governor, a Parliament and a Gendarmerie made of 2/3 

Christians, fiscal autonomy and military neutrality. (Zoi, 

13/2/1921)  

The fact that this memorandum was organized by an Orthodox 

Albanian nationalist group came as a surprise to the Government 

of Tirana and Athens. Their argument was that the Greek claim 

that ña Muslim governmentò was discriminating a Christian 

population would be void. Being an Albanian nationalist 

memorandum, signed by Orthodox Albanians, it would make 

those who professed obedience to Iakovos act as Albanians in 

opposition and not as Greek agents. Finally, when the Peace 

Conference would reinstate the Protocol of Florence, these 

arrangements could easily be overturned. The Metropolis 

instructed its followers to sign the memorandum. (Zoi, 

16/2/1921) Unable to a military intervention, its implementation 

would be a good scenario for Greece; a fact that Albanian 

nationalist were unaware of. 

Albanian Government refused the memorandum, arguing that it 

should be discussed in the Parliament, (Ministry of Interior, 

17/2/1921) while every town in the South organized protests 

against it.
6
 In Korça influential Orthodox Albanians opposed the 

memorandum. (Ministry of Interior, 5/3/1921) Prefect Zoi tried 

to divide the organizers, through the influence of their fellow 

Albanian nationalist Bishop Noli. (Zoi, 25/3/1921) 

Elections were held on March 5
th
. Many Orthodox in the town 

boycotted, while the memorandum had no impact in the villages, 

where everyone voted. (Turtulli, 1921) As a result, Orthodox 

Albanian nationalists managed to get elected in the parliament. 

(Dervishi, 2006) 

The situation triggered an investigation. Korça Police Director, 

Nik Dishnica reported on April that Iakovos was acting against 

the Albanian interests and that he had advised his followers for a 

boycott, enforcing the memorandum. Furthermore, Greece was 

informed on every development because of Iakovos ñnetwork of 

spiesò. Finally, he proposed the expulsion of the Metropolitan 

from Albania. (Dishnica, 1921) 

                                                 
6
 The protests are archived on folder 45 of the Collection 

ñMinistry of Interiorò in Albanian Central Archives.  
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Although he had a second-hand role in the memorandum issue, 

Iakovos ñmanaged to create a division in the Albanian 

movement, creating a shadow between Christian and Muslim 

Albaniansò; divide and conquer. (Stratigakis, 1956) 

V. FALL AND EXPULSION 

    Korça, which had been the frontrunner of Albanian-language 

Church, had become one of the last Albanian regions were 

liturgy was held in Greek. Those who unwillingly helped Iakovos 

through the memorandum, along with the rest of Orthodox elite 

on April 24
th
 did the opposite. They asked the Government to 

allow Albanian in liturgy, threatening that ñeither peacefully and 

prudently or unwillingly and in a blur, the desire of Albanian 

Christians, to mass those saint days of Easterò in Albanian would 

be fulfilled. 

The Government decided to maintain the status quo: the Prefect 

ordered the population to keep calm, but the military structure 

upraised. Under the lead of the Third Company Commander, 

Spiro Kosova, Orthodox Albanian soldiers forcibly took the keys 

of Saint George Church and invited Bishop Noliôs aides, Fathers 

Vasil Marku and Vangjel Çamçe to hold the Great Thursday 

Liturgy in Albanian. (Verli, 2008) 

Prefect Zoi sent police officers to stop the people from entering 

the church and called the Interior Ministry. As Zoi was on the 

phone, Nik Dishnica forces could not stop the population; while 

a clash with the Army, was out of the question. (Zoi, 28/4/1921) 

Consequently, thousands of Christian Albanians took part in the 

liturgy, a year after Albanian was banned from the Church. 

Metropolitan Iakovos massed in another Church, with a few of 

his followers. 

The Government ordered the army to halt its actions and turn the 

Church to the Metropolis. On April, 30
th
, Zoi expressed Iakovos 

ñhis regret for non-preventing the coup dô®tatò, ensuring that 

after Easter the Church would be turned over. (Kondis, 1995) 

This situation was presented exaggerated in Athens. False reports 

of casualties and uncertainty of Iakovos fate alarmed the Greek 

Government, which immediately closed the borders with 

Albania. On May, 6
th
 Governor Iliakis gave an ultimatum to Zoi. 

If the Church would not turn to the Metropolis, Greece was 

ñready with every force, to do what the [Albanian] government 

could not do in order to protect [Greek] national dignity.ò Greece 

was outraged by the fact that orthodox officers initiated the 

uprising. Therefore, it requested Orthodox Albanianôs exclusion 

from the army, as long as there was no decision by the Peace 

Conference. Iliakis told Zoi (an Orthodox Albanian) that 

Churches kept the Greek nation alive and religious concessions 

to Albania were not possible. (Kondis, 1995) 

Saint George Church was becoming casus belli for Greece, based 

on Kapshtica Protocol, as Tirana feared. Immediately, Albania 

replied that the religious status quo would be maintained ñuntil 

relations of Albanian Orthodox and the Patriarchate would be 

setò, while the call of Orthodox Albanians in the army was an 

internal issue. (Ministry of Interior, 6/5/1921)  

Moreover, officers and local personalities gathered the next day 

to prepare for war. ñAlbanians are pitiful; divided they are 

insulting each-otherò ï reported Iakovos to Greek Ministry of 

Foreign Affairs, regarding some requests to turn the Church 

back, in order to avoid war. (Kondis, 1995) 

A Governmental appeal was displayed in Korça on May 14
th
. It 

declared that Albania ñhas no intention to strike any of its 

neighbors, on the contrary it desires total friendship. Besides 

hope, in case that any of our neighbor passes our borders, in 

order to defend our Fatherland, together with the People, we will 

fulfill our duty. We request calm and cold blood.ò (Ministry of 

Interior, 14/5/1921) 

Local authorities were stuck between two fires: if they turned the 

Church back, they would provoke a popular uprising, as it would 

be treated as treason. If they let the Church to mass in Albanian, 

it could provoke war. Therefore, Zoi kept the keys and the 

Church was closed. Meanwhile, the vast majority of Orthodox 

Korça inhabitants, more than 7000 people signed a protest asking 

for ñthe right of preaching of Orthodox faith in our Churches in 

our language.ò
7
 

However, the Greek threat became insignificant in a few weeks. 

Gounarisô Government had reinstalled pro-Central Powers King, 

creating a friction with the Allies. Furthermore, Greece started its 

biggest offensive in Turkey on August 1921, shifting its army 

and attention far away. This time, Greek absence in the Albanian 

borders was obvious. Therefore, the Churchôs keys were handed 

to the people on August 22
nd

. (Zoi, 22/8/1921)  

Greek inactivity made obvious that military action was out of 

question, because of its involvement in Asia Minor. Iakovos felt 

threatened in Korça. The last months he was isolated in the 

Metropolis and was constantly guarded, as his action had 

provoked irritation among the population.  

Albanian authorities sequestrated a number of letters that proved 

that he acted as a Consul, resulting in the termination of his 

secret communication with Greece. (Zoi, 21/8/1921) The 

schools, his last stronghold, gathered an insignificant number of 

registrations, since Albanian State schools were opened and the 

fear of occupation was missing. (Stratigakis, 1956) 

The three newspapers in Korça had voiced requests for Iakovos 

expulsion. Since September Orthodox Communities of the town 

and villages officially requested his expulsion. (Zoi, 10/9/1921) 

The local authorities, proposed this action to take effect as soon 

as possible. On November 9
th
 1921, the Peace Conference had 

decided to reinstate the Protocol of Florence, acknowledging 

Korça as Albanian territory. This triggered the final 

governmental decision ten days later. It underlined that under 

Ottoman law, still in force in Albania, the metropolitan should be 

a local citizen, a capacity which Iakovos lacked. Furthermore, his 

action against the national interest and the internal peace forced 

the Government to expel him. (Ministry of Interior, 19/11/1921) 

He was driven through Vlora and Corfu to Greece. (Council of 

Ministers, 19/11/1921)  

For his contribution, Iakovos was awarded the Greek Military 

Cross of the First Order, becoming one of the few prelates to 

have military decorations. (Stratigakis, 1956) 

The priests in Korça elected a new council, made of well-known 

patriotic figures. Its first decision was to sanction Albanian as the 

sole language in the Metropolis. (Posta e Korçës, 1921) A few 

months later, a Cleric-Laic Assembly decided to declare the 

Church of Albania Autocephalous, under the leadership of 

Albanian clerics and with Albanian as the language of worship.  

                                                 
7
 The original protest, including the signatues, is located in the 

Albanian Archives: Ministry of Interior, 16/5/1921. 
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As an irony to the idea that Iakovos was fighting a ñMuslimò 

state, the bordersô decision that triggered his expulsion resulted 

from the diplomatic surge of Bishop Theophan Noli. His 

expulsion was decided by Prime Minister Pandeli Evangjeli, on 

proposal of Prefect Zoi and implemented by Police Director 

Dishnica, all of them Orthodox from Korça. 

VI.  CONCLUSION 

Greece used its influence to the Ecumenical Patriarchate to 

send Metropolitan Iakovos in Korça, in order to act as its 

political representative. Iakovos managed to reinstate Greek in 

Church and schools, as well as to create a network of 

information, acting as an intelligence agency and consulate of 

Greece. Moreover, through preaching, he tried to prepare the 

terrain for Greek occupation. Greece could not occupy Korça due 

to the large military presence in Thrace and Asia Minor, an 

unknown fact to Albanians. Therefore, Venizelos, through 

Iakovos, managed to achieve the signing of Kapshtica Protocol, 

which recognized the existence of Greeks in the entirely 

Albanian-speaking Korça area, as well as the exclusive use of 

Greek in liturgy and schools until the final border decision. 

Through his role as the presumable spiritual head of the majority 

of Kor­aôs population, Iakovos managed to create a climate of 

distrust; a role that was manifested in the Orthodox Albaniansô 

Memorandum. The distrust resulted in an ecclesiastical uprising, 

where the population and Orthodox soldiers managed to hold an 

Albanian liturgy. Greece treated this act as casus belli. As its 

enormous military presence in Asia Minor became obvious, 

another military front was improbable for Greece. Consequently, 

the church was allowed to preach in Albanian and Iakovos was 

isolated. As the Albanian borders were set, Iakovos was expelled 

and local ecclesiastical authorities reintroduced Albanian. 

Albania was the only nation in the Balkans with no national 

religion or religious institutions. The political structure of those 

institutions (Metropolitan Iakovos and his entourage) were used 

as a political tool by a foreign country, while through its moral 

authority the Church hierarchy tried to create a climate that 

upheld the Greek demands. This resulted in a diplomatic battle, 

creating confrontations and agreements, as well as a religious 

battle between the Greek hierarchy and Albanian population and 

priests, as an indirect consequence of the Ottoman Empireôs 

Millet System.  
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Diagnosis and management of three rooted permanent 

mandibular molar: An Endodontic challenge 
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Abstract- Variations in root and root canal is always a challenge 

and failure to recognize these variations can result in 

unsuccessful endodontic treatment. Mandibular molars can 

sometimes present a variation called radix entomolaris, wherein 

the tooth has an extra root attached to its lingual aspect. This 

additional root may complicate the endodontic management of 

the tooth if it is misdiagnosed or maltreated. The case reports in 

the present article focus on the radiographic identification and 

endodontic management of Radix Entomolaris in permanent 

mandibular first molars. 

 

Index Terms- Anatomical Variations, Endodontic Treatment, 

Mandibular Molar, Radix Entomolaris 

 

I. INTRODUCTION 

thorough knowledge of root canal anatomy is required for 

achieving high level of success in endodontic treatment. 

Failure to recognize variations in root canal anatomy may result 

in unsuccessful endodontic treatment. Hence, it is of utmost 

importance that the clinician must be familiar with all the 

possible variations. The permanent mandibular first molars are 

usually two-rooted with a mesial and a distal root
 
[1]. The major 

variant in this tooth type is the presence of an additional third 

root, a supernumerary root found lingually (referred as 

distolingual root). This macrostructure, which was first 

mentioned in the literature by Carabelli [2], is called Radix 

Entomolaris (RE)
 
[3]. Bolk reported the occurrence of a buccally 

located additional root: the Radix Paramolaris (RP)
 
[4]. This 

macrostructure is rare and occurs less frequently than the Radix 

Entomolaris
 
[5].  

      The prevalence of these three-rooted mandibular first molars 

appears to be less than 3% in African populations, not to exceed 

4.2% in Caucasians, to be less than 5% in Eurasian and Asian 

populations, and to be higher than 5% (even up to 40%) in 

populations with Mongolian traits
 
[4] and 5.97% in Indian 

population
 
[6].  

      Achieving success and predictability in endodontics 

necessitates the proper identification and management of these 

not so common structures as failure to identify such variations 

will certainly increase the chances of failure.  

      In the present case reports, clinical approach to diagnosis and 

endodontic treatment of Radix Entomolaris are presented. 

 

II. CASE REPORT 1 

      A 42-year-old male patient reported with a chief complaint of 

pain in his lower left back tooth region since two weeks. Patient 

gave a history of previous restoration done in the lower left 

second premolar, first molar and second molar. Medical history 

of the patient was noncontributory. On examination, the left 

mandibular second premolar and first molar were found to be 

restored with temporary restoration with tenderness on 

percussion in both the teeth. Electric pulp testing revealed 

aggravated response when compared with control teeth. 

Diagnostic radiograph of mandibular second premolar and first 

molar revealed radiopaque restoration in close proximity to pulp 

and widening of the periodontal ligament space (Fig 1a). Further 

soft and hard tissue examination revealed no other abnormality. 

      Close inspection of the radiograph also revealed the presence 

of an additional periodontal ligament space crossing the distal 

root leading to an impression of double periodontal ligament 

space on the distal aspect of mandibular first molar. This led to 

the suspicion of additional or extra root entity. Two radiographs 

with different horizontal angulations were made which 

confirmed that the additional root was present distolingual to the 

mesial root in mandibular first molar. Based on the literature 

evidence this supernumerary distolingual root was diagnosed as 

Radix Entomolaris. A diagnosis of chronic irreversible pulpitis 

with apical periodontitis
 
[7] was made for both left mandibular 

second premolar and first molar and endodontic treatment was 

planned.  

      The teeth were anaesthetized with local anaesthesia 

(Lidocaine HCL Injection BP, Zymeth Wellness, Ahmedabad, 

Gujarat, India) and then isolated under rubber dam (Hygenic 

Rubber Dam Kit, Pearson Dental Supplies). The restoration was 

removed with round bur (Round Long Diamond Bur 801L, Jota 

rotary instruments, Switzerland) and access cavity was refined 

using an Endo Z bur (DENTSPLY Maillefer, Birmingham). A 

single canal orifice was located in case of premolar .One distal 

and two mesial canal orifices were located using an endodontic 

explorer (DG16 D/E Endodontic Explorer, Pin Tech Instruments, 

Pakistan) in left mandibular molar but upon close inspection a 

dark line was observed between the distal canal orifice and the 

distolingual corner of the pulp chamber floor. At this location 

overlying dentin was removed and a second distal canal orifice 

was located. Working length was determined using an apex 

locator with file no. # 15 in each canal (J.Morita Root ZX II, 

Scottôs Dental Supply, WA) and was verified using radiographic 

method (Fig. 1b). 

      Biomechanical preparation was performed using hand 

protaper instruments (Dentsply Maillefer, Birmingham) upto file 

F2 in all the four canals of first molar and single canal of second 

premolar as per manufacturerôs recommendation. Irrigation 

between each instrument was done using 2.5% sodium 

hypochlorite (NaOCl, Cole-Parmer, Mumbai, India). The master 

cone x-ray was taken using F2 protaper gutta percha points 

(Dentsply Maillefer, Birmingham) (Fig. 1c). The canals were 

obturated with F2 protaper gutta-percha and AH plus sealer (De 

A 
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Trey Dentsply,Konstanz, Germany) by a lateral compaction 

method. Post obturation restoration was done and a post-

obturation radiograph was taken (Fig. 1d). Patient was recalled 

after a month for follow up examination and was found to be 

asymptomatic.  

                                   

 
Fig 1 (a): Pre-operative radiograph. Fig 1 (b): Working length determination. Fig 1 (c): Master cone IOPA 

Fig 1 (d): Post-obturation radiograph.  

 

III.  CASE REPORT 2 

      A 15-year-old male patient reported with a chief complaint of 

pain in his lower left back tooth region since one week. Patient 

gave a history of previous dental intervention wherein a  

restoration was done in the lower left first molar. Pre-operative 

radiograph of mandibular first molar revealed a radiopaque 

restoration in close proximity to the pulp with a faint outline of 

an additional root present between the mesial and distal roots 

(Fig. 2a). A radiograph with mesial shift confirmed that the 

additional root was present distolingual to the mesial root in 

lower left first molar. This supernumerary distolingual root was 

diagnosed as Radix Entomolaris. Clinical examination showed 

restoration in lower left first molar with tenderness on percussion 

in lower left first molar and electric pulp testing revealed 

aggravated response in respect to left mandibular first molar 

when compared to control teeth. Further soft and hard tissue 

examination revealed no other abnormality. A diagnosis of 

chronic irreversible pulpitis with apical periodontitis
 
[7] was 

made for lower left first molar. 

      The tooth was anaesthetised (Lidocaine HCL Injection BP, 

Zymeth Wellness, Ahmedabad, Gujarat, India) and isolated 

under rubber dam (Hygienic Rubber Dam Kit, Pearson Dental 

Suppliers). The restoration was removed with round bur (Round 

Long Diamond Bur 801L, jota rotary instruments, Switzerland) 

and access cavity was refined using an Endo Z bur (DENTSPLY 

Maillefer, Birmingham). The first distal canal was found slightly 
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away from the centre (buccally), and thus indicating that the 

other canal would be on the lingual side. The access cavity 

preparation was modified from a triangular shape to a trapezoidal 

form and the fourth canal was located. The root canals were 

located with an endodontic explorer (DG16 D/E Endodontic 

Explorer, Pin Tech Instruments, Pakistan) and patency of canals 

was established with K-file ISO#15. Working length was 

determined using apex locator with file no.# 15 in each canal 

(J.Morita Root ZX II, Scottôs Dental Supply, WA) and was 

verified radiographically (Fig. 2b). 

       Biomechanical preparation was done with hand ProTaper 

instruments (Dentsply Maillefer) upto file F2 in all the four 

canals of first molar as per manufacturerôs recommendation. 

Irrigation between each instrument was done using 2.5% sodium 

hypochlorite (NaOCl, Cole-Parmer, Mumbai, India) and normal 

saline. The master cone IOPA was taken using F2 protaper gutta 

percha points (Dentsply Maillefer, Birmingham) (Fig. 2c). The 

canals were obturated using F2 protaper gutta-percha points and 

AH plus sealer (De Trey Dentsply,Konstanz, Germany) by a 

lateral compaction method. Post obturation restoration was done 

and a post-obturation radiograph was taken (Fig. 2d). Patient was 

recalled after one month for follow up examination and was 

found to be asymptomatic. 

 

 

 
Fig 1 (a): Pre-operative radiograph. Fig 1 (b): Working length determination. Fig 1 (c): Master cone IOPA 

Fig 1 (d): Post-obturation radiograph.  

 

IV.  DISCUSSION 

      Root canal treatment should result in a thorough mechanical 

and chemical debridement of the entire pulp chamber and root 

canal, followed by complete obturation with a three dimensional 

seal. Radix Entomolaris poses a great endodontic challenge and 

inability to diagnose it can result in treatment failure. Dentists 

should be familiar with morphological variations to avoid missed 

canals. The presence of an additional distolingual root in the 

cases described above was detected in the preoperative 

radiograph itself. This signifies the importance of preoperative 

radiograph in the endodontic treatment
 
[8,9]. To reveal the Radix 

Entomolaris, a second radiograph should be taken from a more 

mesial or distal angle (30 degrees)
 
[5]. In the cases described, all 

the radiographs taken during the root canal procedure were 

clearly suggestive of Radix Entomolaris and did not warrant the 

need for further investigations like cone-beam computed 

tomography and 3-dimensional reconstruction
 
[10]. 

      Clinically, the possibilities of detecting and managing Radix 

Entomolaris can be enhanced by obtaining straight line access 

and modifying typical triangular shape of access preparation to a 

trapezoidal form. Visual aids such as a loupes, intra-oral camera 

or dental microscope can, in this respect, be useful. A dark line 

on the pulp chamber floor can indicate the precise location of the 

RE canal orifice. The distal and lingual pulp chamber wall can be 

explored with an angled probe to reveal the overlying dentin or 

pulp roof remnants masking the root canal entrance. However, to 
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avoid perforation or stripping in the coronal third of a severe 

curved root, care should be taken not to remove an excessive 

amount of dentin on the lingual side of the cavity and orifice of 

the RE. Thus, a good knowledge of law of symmetry and law of 

orifices, various methods like, visualizing the dentinal map and 

canal bleeding points, using DG-16 explorer, micro-opener, 

troughing of the grooves with ultrasonic tips, staining the 

chamber floor with 1% methylene blue dye, champagne bubble 

test and micro computed tomography will be useful to locate the 

canals [11]
 
. 

 

      A classification by Carlsen and Alexandersen
 
[12] describes 

four different types of RE according to the location of the 

cervical part of the RE: types A, B, C and AC. Types A and B 

refer to a distally located cervical part of the RE with two normal 

and one normal distal root components, respectively. Type C 

refers to a mesially located cervical part, while type AC refers to 

a central location, between the distal and mesial root 

components. This classification allows for the identification of 

separate and nonseparate RE. In the apical two thirds of the RE, a 

moderate to severe mesially or distally orientated inclination can 

be present. In addition to this inclination, the root can be straight 

or curved to the lingual.  

      According to the classification of De Moor et al
 
[4], based on 

the curvature of the separate RE variants in bucco-lingual 

orientation, three types can be identified. Type I refers to a 

straight root/root canal, while type II refers to an initially curved 

entrance which continues as a straight root/root canal. Type III 

refers to an initial curve in the coronal third of the root canal and 

a second curve beginning in the middle and continuing to the 

apical third. 

      Other clinical difficulties envisaged with Radix Entomolaris 

would relate to extraction and orthodontic procedures, where the 

extra root would render extraction difficult with possible fracture 

of the distolingual root, because of its curvature and movement 

difficulty
 
[13]. 

 

V. CONCLUSION 

      Clinicians should be aware of the unusual root morphologies 

in the mandibular molars. The initial diagnosis of Radix 

Entomolaris is important to facilitate successful endodontic 

treatment. 
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Abstract- The purpose of this study is to investigate internal and 

external influences on consumers purchasing decisions on 

cosmetic products in Tamilnadu and Kerala. The questionnaires 

were given to 500 consumers who are all using cosmetics. Out of 

500 consumers contacted, 412 questionnaires were received with 

required coverage and details. The instruments of this study 

involved two parts: the first section of the instrument consisted of 

forced-choice questions about demographic characteristics: 

gender, marital status, age, occupation, monthly income level. 

The second section variables chosen for this study in order to 

measure the influence of consumer buying behaviour in 

cosmetics products. The Statistical Package for the Social 

Science (SPSS) for Microsoft Windows 20.00 was used to 

complete the analysis of the collected data. Descriptive statistics, 

including  means, standard deviations were implemented in order 

to investigate the demographic data, one-way analysis of 

variance (ANOVA)  were used to determine whether any 

significant relationships exist among respondents. In addition, 

the .05 level of statistical significance was set at all statistical 

tests in the present study. The findings of the study were 

generalized as follows: Statistically significant differences were 

found in Income level by the different brand dimensions like 

social, culture and there is no statistically significant difference 

in dimension of Personal and psychological. In the end of the 

study implications and conclusion were provided. 

 

Index Terms- buying, social, personal, cultural, psychological 

 

I. INTRODUCTION 

nderstanding behavior of consumers is a key to the success 

of business organizations. Marketing personnel are 

constantly analyzing the patterns of buying behavior and 

purchase decisions to predict the future trends. Consumer 

behavior can be explained as the analysis of how, when, what 

and why people buy. Consumer behavior can be understood as: 

"The decision process and physical activity individuals engage in 

when evaluating, acquiring, using, or disposing of goods and 

services." (Loudon and Della Bitta, 1980). Nowadays, this 

phenomenon, can also be illustrated in the following way: 

"activities people undertake when obtaining, consuming, and 

disposing of products and services" (Blakwell, Minard and 

Engel, 2001).A study by Voss and Parasuraman (2003) 

suggests that the purchase preference is primarily determined by 

price than quality during pre-purchase evaluation. Given explicit 

quality information, price had no effect on pre-purchase or post-

consumption quality perceptions.  Instead, post consumption 

quality evaluations had a favorable impact on price evaluations. 

Another study by Chernev (1997) analyzed the effect of 

common features on brand choice and the moderating role of 

attribute importance. It is argued that when brand attributes differ 

in importance, with the best value on the most important 

attribute, thus further polarizing brandsô choice shares. In 

contrast, when attributes are similar in their importance, common 

features are likely to have an opposite effect, equalizing brands 

share. 

        Russo and France (1994), studied the nature of the choice 

process for commonly purchased nondurables by tracking eye 

fixations in a laboratory simulation of supermarket shelves. The 

findings are fully compatible with the general view that the 

choice process is constructed to adapt to the immediate purchase 

environment. While describing about shopping orientation, 

Sinha (2003) reports that Indian Shoppers seek emotional value 

more than the functional value of shopping. Their orientation is 

based more on the entertainment value than on the functional 

value. The orientation is found to be affected primarily by the 

type of store, the frequency of buying and to some extent by the 

socio-economic classification. The retailers need to experiment 

with a format that attracts both types of shoppers. Research 

suggests that beauty consciousness among people in general is 

changing. 

        Vigneron and Johnson (1999) reported that people's needs 

for appearances and materialism were increasing. That is human 

beings wanted to satisfy the need to look and feel good. This 

created a boom in the cosmetic and toiletries sector across the 

world. Chambers Encyclopedia defines cosmetics as (a) articles 

intended to be rubbed, poured, sprinkled or sprayed on, 

introduced into or otherwise applied to the human body or any 

part thereof for cleaning, beautifying, promoting attractiveness or 

altering the appearance and (b) articles intended for use as a 

component of such articles. Now a variety of cosmetic and 

toiletries ranging from natural to sophisticated items are available 

in the market. The pattern and preference of use of these items 

vary according to different segments of gender, age and socio 

economic class. When we review the literature on the cosmetic 

and toiletry industry, not many studies are available especially 

about Indian scenario. The present study is an attempt to analyse 

the purchasing pattern of cosmetic consumers in Kerala. 

        Manufacturers and marketers need to gain a deeper 

understanding of consumer and shopper behavior (going beyond 

traditional consumer/market research), and then work out the 

appropriate value proposition and delivery channels for their 

basket of goods and services (Business world Marketing 

U 
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Whitebook 2012-13). It is well known fact that the success of 

any business organization stems from company s ability to 

understand and influence consumer behavior. This study is 

needed to consider when designing and implementing marketing 

programs. Failure to understand the dynamic buyer behavior and 

improper allocation and coordination of resources will lead the 

organization to great losses. The better marketers are at 

understanding consumer behavior, the more successful they will 

be at influencing consumers  purchase behavior (Kurti Shah 

2009). There are three sections of consumer behavior that need to 

be addressed carefully: psychological influences, socio-cultural 

influences and situational influences. The marketers have to go 

through a number of challenges in selling products like 

Ăcosmetics  as they have to be applied directly on human skins, 

body and other parts. There is a perceived risk of dissatisfaction 

in the consumers as far as its benefits are concerned. It is 

necessary to study the consumer buying decision process in this 

regard.  

 

II. LITERATURE REVIEW 

        In order to develop a framework for the study consumer 

behaviour it is helpful to begin by considering the evolution of 

the field of consumer research and the different paradigms of 

thought that have influenced the discipline. As described in this 

article, a set of dimensions can be identified in the literature, 

which can be used to characterize and differentiate, the various 

perspectives on consumer research. It is argued that consumer 

behaviour itself emerged as a distinct field of study during the 

1960s; and is characterized by two broad paradigms, the 

positivist and the non-positivist. The positivist paradigm 

encompasses the economic, behavioural, cognitive, 

motivational/trait/attitudinal, and situational perspectives; these 

perspectives are referred to as the traditional perspectives as they 

pre-date the development of the non-positivist paradigm. The 

positivist paradigm, which is still the dominant paradigm, 

emphasizes the supremacy of human reason and that there is a 

single, objective truth that can be discovered by science. This 

paradigm regards the world as a rational and ordered place with a 

clearly defined past, present, and future. The assumption of 

rationalism is therefore fundamental to the traditional 

perspective. The opposing, non-positivist paradigm, envelops the 

interpretive and postmodern perspectives, which have emerged 

more recently during the period post-1980 to date. The 

proponents of this emerging perspective argue that positivism 

overemphasizes the rational view and the ideology of a 

homogenous social culture and thereby denies the complex social 

and cultural world in which consumers live. This paradigm 

instead stresses, the importance of symbolic and subjective 

experience and the idea that consumers construct meanings based 

on unique and shared cultural experiences, and thus there can be 

no single unified world view. Unsurprisingly, the two paradigms 

differ in their views on the benefits derived from consumption 

and the objectives that underscore consumer research. The 

traditional, positivist perspective takes a very utilitarian approach 

to the benefits from consumption. While the non-positivist 

perspectives place much greater emphasis on the symbolic 

dimensions of choice. The objective of non-positivist research 

endeavour is to achieve a better understanding of consumer 

behaviour with no specific intent to influence consumer 

processes. Conversely, outcomes of positivist research are 

directed toward advancing the goals of marketing practice. By 

identifying the paradigmatic shifts within the field, this article 

aims to identify different streams of thought that could guide 

future consumer research. 

        Consumer is the study ñof the processes involved when 

individuals or groups select, purchase, use, or dispose of 

products, services, ideas, or experiences to satisfy needs and 

desiresò (Solomon 1995, 7). In the marketing context, the term 

óconsumer ô refers not only to the act of purchase itself, but also 

to patterns of aggregate buying which include pre-purchase and 

post-purchase activities. Pre-purchase activity might consist of 

the growing awareness of a need or want, and a search for and 

evaluation of information about the products and brands that 

might satisfy it. Post-purchase activities include the evaluation of 

the purchased item in use and the reduction of any anxiety which 

accompanies the purchase of expensive and infrequently-bought 

items. Each of these has implications for purchase and 

repurchase and they are amenable in differing degrees to 

marketer influence (Foxall 1987). Engel, et al. (1986, 5) define 

consumer behavior as ñthose acts of individuals directly involved 

in obtaining, using, and disposing of economic goods and 

services, including the decision processes that precede and 

determine these actsò. Simple observation provides limited 

insight into the complex nature of consumer choice and 

researchers have increasingly sought the more sophisticated 

concepts and methods of investigation provided by behavioral 

sciences in order to understand, predict, and possibly control 

consumer behavior more effectively. Psychology, social 

psychology, and sociology are the disciplines most widely 

employed in this endeavor which has become a substantial 

academic industry in its own right. In order to develop a 

framework for the study of consumer behavior it is helpful to 

begin by considering the evolution of the field of consumer 

research and the different paradigms of thought that have 

influenced the discipline (Marsden and Littler, 1998). Paradigms 

in consumer research can be broadly classified as a set of 

fundamental assumptions that researchers make about what they 

are studying and how they study it (Kuhn, 1962). As described 

below, a set of dimensions can be identified in the literature, 

which can be used to characterize and differentiate the various 

perspectives on consumer behavior. Consumer behavior itself 

emerged as a distinct field of study in the 1960s. A major 

catalytic influence in its emergence was the formation of the 

Association for Consumer Research in 1969. Membership now 

exceeds 1700 (www.acrweb.org), and the growing maturity of 

the field is reflected in its annual conference proceedings, 

entitled Advances in Consumer Research. The literature has 

grown sharply, with the Journal of Consumer Research (first 

published in 1974) standing as a premier source. More recently, 

the Journal of Consumer Psychology was launched in 1992. 

 

3.1 Objectives of the Study 

        The purpose of this study is to investigate internal and 

external influences on consumers purchasing decisions on 

cosmetic products in Tamilnadu and Kerala. 

        1. To Find how consumer buying behavior factors influence 

Consumers when purchasing cosmetic products. 
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         2. To study the influence of Income Level of the 

respondents on consumer buying behavior dimensions 

 

3.2 Hypothesis of the study 

    H1: Social dimension has influence on respondents Income 

    H2:Cultural dimension has influence on respondents Income 

    H3:Personal dimension has influence on respondents Income 

    H4:Psychological dimension has influence on respondents 

Income 

 

3.3 Sample & Instrumentation 

        The questionnaires were given to 500 consumers who are all 

using cosmetics. Out of 500 consumers contacted, 412 

questionnaires were received with required coverage and details. 

The instruments of this study involved two parts: the first section 

of the instrument consisted of forced-choice questions about 

demographic characteristics: gender, marital status, age, 

occupation, monthly income level. The second section variables 

chosen for this study in order to measure the influence of 

consumer buying behaviour in cosmetics products dimension 

contains of 39 items and characterized into four  sub scales : (a) 

Social(items 1 to 7), (b) culture(items 8 to 13), (c) Personal 

(items 14 to 18) ,(d) Psychological(items 19 to 39)The   

dimension  39 items are evaluated on a five-point Likert scale 

ranging from 1 to 5 ,using the anchors 

ñ5=stronglyagree,4=agree,3=Neutral,2=Disagree ,1= Strongly 

disagreeò.  

        Cronbach, s alpha is a coefficient (a number between 0 and 

1) that is used to rate the internal consistency (homogeneity) or 

the correlation of items in a test. If the test has a strong internal 

consistency most measurement experts agree that it should show 

only moderate correlation among items (0.70 to 0.90).The 

reliability coefficients for the variables chosen for the study 

should have to be more than 0.70, to consider it as an acceptable 

value (Nunally, 1978). In this study the Reliability analysis 

shows that all the factors have shown alpha value greater than 

0.7, indicating the evidence of reliability and the overall 

reliability of the instrument is 0.92. So, the items constituting 

each variable under study have reasonable internal consistency 

and shows that all the dimensions of consumers buying 

behaviour have a positive reliability. The factors and dimensions 

included for analysis carry a good degree of reliability to support 

the objectives formulated. All dimensions have got significant 

relationship to make the real representation of the study. Hence it 

is concluded that the data collected in this study is highly 

reliable.  

 

3.4. Data Analysis 

        The Statistical Package for the Social Science (SPSS) for 

Microsoft Windows 20.00 was used to complete the analysis of 

the collected data. Descriptive statistics , including  means, 

standard deviations were implemented in order to investigate the 

demographic data, one-way analysis of variance (ANOVA)  were 

used to determine whether any significant relationships exist 

among respondents. In addition, the .05 level of statistical 

significance was set at all statistical tests in the present study. 

 

3.5 Result of Data Analysis 

        The descriptive table(see below) provides some very useful 

descriptive statistics the mean, standard deviation for the 

dependent variables for all the groups and when all groups are 

combined (Total). The F-value and also the significant value                                      

 

 

Table-1 Analysis of variance (ANOVA) 

 

Income Level              Mean    Standard Deviation   

G1 G2 G3 Total G1 G2 G3 Total F Sig 

Social 3.04 2.84 3.36 3.30 0.77 0.78 0.85 0.85 5.99 0.03 

Culture 3.29 3.36 3.58 3.54 0.51 0.64 0.67 0.66 3.84 0.02 

Personal 3.05 3.23 3.28 3.26 0.70 0.69 0.79 0.78 1.26 0.282 

Psychological 3.25 3.21 3.45 3.42 0.70 0.69 0.73 0.73 2.22 0.110 

Note: G1-Less than Rs .30, 000, G2-More than Rs.30, 000, G3-Dependent,.   

 

         we can see that in this the significance level of Social is 

0.03(P = .03), which is below 0.05 and, therefore, there is  

statistically significant difference between social dimension  by 

Income level of respondents, the significance level of cultural is 

0.02(P = .02), which is below 0.05 and, therefore, there is  

statistically significant difference between cultural dimension  by 

Income level of respondents, the significance level of Personal is 

0.28(P = .28), which is above 0.05 and, therefore, there is no  

statistically significant difference between personal dimension  

by Income level of respondents, the significance level of 

Psychological is 0.11(P = .11), which is above 0.05 and, 

therefore, there is  no  statistically significant difference between 

Psychological dimension  by Income level of respondents,  

 

3.5.1 Homogeneity of Variances  

        Test of Homogeneity of Variances shows the result of 

Levene's Test of Homogeneity of Variance, which tests for 

similar variances. If the significance value is greater than 0.05 

then we have homogeneity of variances.          

        We can see from this that Levene's F Statistic has a 

significance value of Social is 0.396, culture is 0.100, Personal is 

0.355, Psychological is 0.623 and, therefore, the assumption of 

homogeneity of variance is met. 

 

3.5.2 Post hoc test 

        Since we rejected the null hypothesis in Imagery dimension 

(we found differences in the means), we should perform a 

Turkeyôs W multiple comparison to determine which means are 

different. Using the previous output, here is how such an analysis 

might appear. 
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Multiple Comparisons 
Dependent Variable: Social  

 Tukey HSD 

(I) INCOME (J) INCOME  (I-J) Std. Error Sig. 95% Confidence Interval 

Lower Bound Upper Bound 

Less than Rs.30,000 
Morethan Rs.30,000 .20660 .22795 .637 -.3296 .7428 

Dependent -.31689 .15579 .105 -.6834 .0496 

Morethan Rs.30,000 
Less than Rs.30,000 -.20660 .22795 .637 -.7428 .3296 

Dependent -.52349
*
 .17803 .010 -.9423 -.1047 

Dependent 
Less than Rs.30,000 .31689 .15579 .105 -.0496 .6834 

Morethan Rs.30,000 .52349
*
 .17803 .010 .1047 .9423 

*. The mean difference is significant at the 0.05 level. 

 

        The above indicates that significant differences existed among social dimension and Income level of the respondents. 

According to the results of the Turkeyôs W multiple comparison analysis, significant differences existed among the groups 

of Less than Rs.30, 000, More than Rs.30, 000 and Dependent. This shows that dependents are more influenced by the 

social factor. However they are influenced by the reference group these groups include aspiration groups ,groups that a 

person desires to belong to a fans  and the friends  they motive to buy cosmetics in different brands .when they are moving 

to shops salesperson plays a major role in buying decision they may be very active to show attractive brands with different 

colors and the advertisement which the young people see from different medias once they are seeing from different media 

they also attracted to be like that same in using different cosmetics ,these have strong influence in buying decision. 

advertising is another factor that plays a major role in influencing the purchase decision of the female teenagers. It has been 

found that television is the most popular media among the teenagers and thus it is important for the cosmetic producers to 

use this media in order to attract the consumers. Moreover, it has been also found that stylish design and packaging of the 

cosmetic products are also important factor for the female teenagers when choosing cosmetic products. Thus cosmetic 

producers should give emphasis in these factors in order to gain attention from this segment. 

 

 

III.  MULTIPLE COMPARISONS 

Dependent Variable: culture  

 Tukey HSD 

(I) INCOME (J) INCOME  (I-J) Std. Error Sig. 95% Confidence Interval 

Lower 

Bound 

Upper Bound 

Less than Rs.30,000 
Morethan Rs.30,000 -.06845 .17888 .922 -.4892 .3523 

Dependent -.29083
*
 .12225 .047 -.5784 -.0033 

Morethan Rs.30,000 
Less than Rs.30,000 .06845 .17888 .922 -.3523 .4892 

Dependent -.22238 .13970 .250 -.5510 .1062 

Dependent 
Less than Rs.30,000 .29083

*
 .12225 .047 .0033 .5784 

Morethan Rs.30,000 .22238 .13970 .250 -.1062 .5510 

*. The mean difference is significant at the 0.05 level. 

 

        The above indicates that significant differences existed 

among imagery dimension and Income level of the respondents. 

According to the results of the Turkeyôs W multiple comparison 

analysis, significant differences existed among the groups of 

Less than Rs.30, 000, More than Rs.30, 000 and Dependent. This 

shows that dependents are highly influenced by the cultural 

factors because youngster move around everywhere for 

educational purpose or Job.They may see different culture of 

people everywhere .They would like to change themselves 

whenever they wish too. so if they are attracted by different 

culture of people their buying decision will change accordingly. 

Culture is the complex of values ,ideas, attitudes and other 

meaningful symbols that allows humans to communicate 

,interpret  ad evaluate as members. Finally teenagers' also get 

influenced by aspiration groups such as celebrities. Because of 

the high referent power of this group, female teenagers easily get 

influenced by the celebrities. 

 

IV.  FINDINGS AND DISCUSSION 

        Significant differences existed among social dimension and 

Income level of the respondents. According to the results of the 

Turkeyôs W multiple comparison analysis, significant differences 

existed among the groups of Less than Rs.30, 000, More than 

Rs.30, 000 and Dependent. This shows that dependents are more 

influenced by the social factor. However they are influenced by 

the reference group these groups include aspiration groups 
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,groups that a person desires to belong to a fans  and the friends  

they motive to buy cosmetics in different brands .when they are 

moving to shops salesperson plays a major role in buying 

decision they may be very active to show attractive brands with 

different colors and the advertisement which the young people 

see from different medias once they are seeing from different 

media they also attracted to be like that same in using different 

cosmetics ,these have strong influence in buying decision. 

        Significant differences existed among imagery dimension 

and Income level of the respondents. According to the results of 

the Turkeyôs W multiple comparison analysis, significant 

differences existed among the groups of Less than Rs.30, 000, 

More than Rs.30, 000 and Dependent. This shows that 

dependents are highly influenced by the cultural factors because 

youngster move around everywhere for educational purpose or 

Job.They may see different culture of people everywhere .They 

would like to change themselves whenever they wish too. so if 

they are attracted by different culture of people their buying 

decision will change accordingly. Culture is the complex of 

values ,ideas, attitudes and other meaningful symbols that allows 

humans to communicate ,interpret  ad evaluate as members. 

Finally teenagers' also get influenced by aspiration groups such 

as celebrities. Because of the high referent power of this group, 

female teenagers easily get influenced by the celebrities. 

 

V. CONCLUSION 

        After analysis we found that small differences exist in the 

income level that implies the different   groups prefer or opinion 

differs on consumer buying behavior. It created a curiosity to us 

to find out which group   really differing on the opinions. By the 

help of Post hoc we found out that the dependent differ the 

opinion among other class. It may be   due to the decisions taken 

by youngsters. Every person plays multiple roles in their daily 

life, professional role or social role. Each of these roles has a 

certain effect on consumers buying behavior. Each role has a 

particular status in society and consumer behavior is 

considerably depended on the status factor .If the marketers 

easily understand the factors that mainly influence in buying 

decision the sales can be increased a lot. The study offers an 

assessment of the symbolic devices  that celebrity and peers 

adopts to persuade the audience. The visual expression model is 

supported in that the study suggests why advertisers use 

celebrities of different gender and age groups and expertise areas 

in commercials for certain products and cultural values 
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      Abstract- In most of the cases two coronary arteries supply oxygenated blood to the heart, the right coronary artery (RCA) and the 

left coronary artery (LCA). One of the important branches of RCA is the conus artery (CA) which supplies the infundibulum of the 

right ventricle or pulmonary conus. 

               In the present study Computed Tomographic (CT) coronary angiograms of 50 subjects of north Indian population were 

analyzed prospectively to see the pattern of origin and number of conus artery. One of the most important variant of origin of conus 

artery is the third coronary artery (TCA). The incidence of TCA was also assessed.  

              All the subjects were undergone multidetector CT coronary angiography in the department of Radiodiagnosis KGMU, U.P, 

Lucknow.  

              One conus artery was seen in 47 (94%) subjects. Out of these 47 subjects, conus artery arose from the RCA in 38 (76%) cases 

and from the anterior aortic sinus (AAS) of ascending aorta in 9 (18%) cases. In these 9 cases, conus artery acts as third coronary 

artery. In some cases RCA and conus artery have separate orifice in the AAS and some cases have common orifice for RCA and 

conus artery. Two conus arteries were observed in 1 (2%) case. In this case one artery arose from AAS (third coronary artery) and 

second from RCA. In 2 (4%) cases conus artery was not visualized. In this way third coronary artery was seen in 10 (20%) cases.     

                The third coronary artery represents a significant path of collateral coronary circulation as it often anastomoses with left 

anterior descending (LAD) branch of LCA. 

 

     Index Terms- Computed Tomography (CT), Conus Artery (CA), Coronary Angiogram, Third Coronary Artery (TCA). 

 

I.  INTRODUCTION  

n in-depth knowledge of the anatomy of coronary arteries is a pre-requisite for a detailed understanding of the coronary 

artery disease (CAD) and for planning of cardiovascular surgery. In most of the cases the heart is supplied by two coronary arteries 

right and left. Sometimes third coronary artery is present. Normally the conus artery is a branch of RCA. According to Schlesinger 

TCA is the conus artery arising directly from the anterior aortic sinus (AAS) [21]. This third coronary artery may be a boon for the 

person having it. This artery when present may help in the establishment of partial identity of an individual, if ante mortem records of 

coronary angiograms are available [4]. 

                    Occurrence and distribution of third coronary artery is important for accurate understanding of coronary angiograms, 

assessment of severity and effect of coronary insufficiency and appropriate preparation for timely revascularization of ischemic 

myocardium.   

                   Usually the conus artery is the first right ventricular branch of the RCA which originates from the first part of RCA 

(extending from origin to the junction of right and inferior borders of the heart). The conus artery supplies the pulmonary conus or 

outflow portion of the right ventricle. Several authors had suggested that conus artery is a collateral arterial channel between the right 

and left coronary arteries.  

                  This study was done with an aim to assess the variations in the origin and number of conus artery and the frequency of 

third coronary artery in North Indian population. The findings of this study would be of great significance in the interpretation of 

coronary angiograms and for surgical revascularization of ischemic myocardium.  

                This was a prospective study in which 64-slice computed tomographic (CT) coronary angiograms of 50 subjects were 

visualized. Third coronary artery was seen in 10 (20%) subjects. The third coronary artery plays a significant role in collateral 

circulation of the heart because it anastomoses with a branch of left anterior descending (LAD) artery. The results of this study 

provide an extensive knowledge of the origin of conus artery which is required for the diagnostic and therapeutic interventional 

procedures done on coronary arteries. 

 

               A 
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II.  MATERIAL AND METHODS  

 

CT coronary angiograms of 50 subjects of both sex and different age groups [32 males (14-75 years), 18 females (12-70 years); mean 

age 51.36 ± 14.07 years, age range 12-75 years] were analyzed. 

Scan protocol and image reconstruction  

                  
         Coronary Angiography (CA) was performed in all subjects using a 64-Slice Multidetector Computed Tomographic (MDCT) 

scanner (BRILLIANS
TM

CT, Version 2.45.22042,  Philips)  installed in the department of Radiodiagnosis, King George Medical 

University (KGMU), Lucknow, Uttar Pradesh (U.P.), India. Retrospective Electrocardiographically (ECG) gated imaging was 

performed.  

         The scan field extended from the carina to the diaphragm. The imaging parameters were: slices/detector collimation of 

64×0.625 mm, effective temporal resolution (with 180°algorithm) of 165 ms, tube voltage of 120 kV, tube current of 800 mA, 

gantry rotation time  was 400 ms, pitch of 0.2, slice thickness of 0.90 mm and 0.45mm reconstruction interval, Field of view 

(FOV) was 220mm, Isotropic voxel resolution of 0.4×0.4×0.4 mm. A single inspiratory breath-hold of approximately10-12 seconds 

(scanning time) completed the examination. 

Pre-procedure precautions 

¶ The subjects were enquired, to rule out the presence of any drug allergy to avoid the occurrence of any untoward anaphylactic 

reaction during the procedure. 

¶ The subjects were advised to avoid the intake of fatty food two days prior to the procedure. 

¶ They were advised to drink only water just prior to the procedure. 

¶  Blood urea and creatinine levels were evaluated. 

Procedure 

The subjects were laid supine. Their heart rate was stabilized with an oral dose of 50-100 mg Metoprolol one hour before the 

scan. If heart rate was not stabilized with an oral dose, then intravenous (IV) Metoprolol was given. Electrocardiogram (ECG) and 

pulse rate were monitored half an hour prior to the procedure. The subjects were counseled to reduce their anxiety. 

              The subjects were connected to a cardiac monitor. For venous access, an upper extremity vein (antecubital vein) and a 20-

gauge intravenous canula was used. 80-85 ml of non-ionic contrast Iohexol (Omnipaque, GE, GE Healthcare Ireland, Cork) containing 

iodine concentration of 350 mgI/ml, injected with a flow rate of 5.5ml/sec, followed by a 20 ml saline flush at a rate of 4ml/sec with a 

pressure injector (PSI-325). The scan timing was determined with automated bolus tracking technique by placing the region of interest 

over mid ascending aorta and setting the trigger threshold to 180 Hounsfield (Hu). The subjects were asked to lie still on the ñscanning 

bedò for a period of 5-10 minutes. The instruction was given to the subjects to maintain an inspiratory breath hold during which CT 

data and ECG tracings were taken. Computed Tomographic Coronary Angiography (CTCA) was performed 5 seconds after aortic 

peak density. Scanning coverage was from the level of carina to the diaphragm. Raw spiral CT data of coronary arteries were 

reconstructed in various phases of cardiac cycle on a work station (Brilliance 64 version 4.5) to obtain images with the highest quality 

(without motion artefact). This work station enabled generation of the images of coronary arteries in the standard and in various other 

anatomical planes. Reconstruction performed at 75% of R-R interval was found to be optimal for image analysis in most of the 

subjects. In some, if heart rate could not be stabilized properly, then reconstructions were performed at 45% of R-R interval. The 

reconstructed images were interpreted with the help of a cardiac radiologist. Subjects with previous bypass surgery and also those with 

suboptimal study due to breath hold artefacts were excluded. 

All images were reviewed first in axial projection and then with post processing tools such as Multiplanar Reconstruction 

(MPR), Curved Planar Reformation (CPR), thin-slab Maximum Intensity Projection (MIP), and Volume-Rendering Technique (VRT) 

with transparent background display. MIPs were obtained using various thicknesses
 
(5ï30 mm). Volume-rendered images

 
were also 

obtained using various orientations. 

               The statistical analysis was performed by using software SPSS (Statistical Package for Social Sciences) version 15.0. The 

values were represented in Number (%) and Mean ± Standard Deviation (SD).  

 

III.  RESULTS 

   In the present study, the number and the origin of conus artery were observed. 

Variable Number and Origin of Conus Artery-   
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             One conus artery was seen in 47 (94%) subjects [29 (90.63%) males and 18 (100%) females]. (Table 1 & Bar Diagram 1). Out 

of these 47 subjects, conus artery was seen arising from the RCA in 38 (76%) cases (Fig.1a, b, c & d) and from the anterior aortic 

sinus of ascending aorta in 9 (18%) cases (Fig.2 & Fig.3).In these 9 cases, conus artery acts as third coronary artery. In some cases 

RCA and conus artery have separate orifice in the AAS (Fig.2) and some cases have common orifice for RCA and conus artery 

(Fig.3). Among the 38 cases of origin from RCA, 23 (71.88%) were males and 15 (83.33%) were females. Among the 9 cases of 

origin from ascending aorta 6 (18.75%) were males and 3 (16.67%) were females (Table 2 & Bar Diagram 2).  

                       Two conus arteries were observed in 1 (2%) case [1 (3.13%) male] (Table 1 & Bar Diagram 1). In this case one artery 

arose from AAS (third coronary artery) and second from RCA (Fig.4a). In 2 (4%) cases [2 (6.25%) males], conus artery was not 

visualized. (Table 1& Bar Diagram 1) (Fig. 4b). 

IV.  DISCUSSION 

                   Usually the first branch of right coronary artery (RCA) is the pulmonary conus artery or conus artery (CA).  If the conus 

artery arises directly from the aorta it is named as third coronary artery . Incidence of this type of origination is between7% to 50% 

(Table- 3) [21]. 

                   Present study has revealed the incidence of third coronary artery (TCA) to be 20%. Other studies have reported various 

incidences as shown in Table- 3. The findings of present study are similar to Udaya Sankari et al, 2011[21] and nearer to Pēnar Kosar 

et al, 2009[13].  

                  The findings of different studies mentioned in Table3 show ethnic variability and appear to support a catheter 

angiographic study by Naveen Garg et al., 2000 in which they proposed that there are geographical differences in coronary artery 

variations, which may have a genetic basis [11]. 

                 The conus artery supplies the pulmonary infundibulum and the supraventricular crest. It usually anastomoses with a 

branch from the left coronary artery. This anastomosis lies on the distal part of the bulbous cordis (truncus arteriosus) and is known as 

the Vieussenôs arterial ring [25].  

                Collateral circulation is a key factor in the pathophysiology of Coronary Artery Disease (CAD). Symptoms and prognosis 

among patients with advanced CAD depend largely on the degree of collateral circulation [18]. The conus branch of the RCA has a 

special anatomic and functional significance in the development of collaterals between the right and left coronary arterial systems. The 

conus artery may also arise as a separate branch from the aorta, and may not even be visualized by selective angiography due to its 

small size in patients with mild disease, only manifesting itself in advanced CAD when it is recruited to provide collateral circulation 

to under- perfused myocardial territories [14]. 

               Kurjia HZ, et al., 1986 found ectopic orifice of conus artery in AAS to be anomalous rather than ubiquitous [9]. Sahni and 

Jit in 1989 reported extra openings for conus artery in 34.8% of male hearts and 27.8% of female hearts [17].  In the present study, 

extra orifice for conus artery in AAS was seen in 21.88% of males and 16.67% of females (Table 2).  

              Since the conus artery does not arise from the RCA always, the study of its origin gains importance for angiographic dye 

injection. An aberrant conus artery arising separately from the aorta is particularly at risk for injury from ventriculostomy or other 

maneuvers performed during heart surgery [22]. According to the opinion of  Edwards and Miyazaki the third coronary artery is more 

frequently found in adult hearts than in fetal hearts, concluding thereof that it develops only after birth[2,10]  . 

             In 1988 a stereoscopic study of Miyazaki M & Kato T. suggested that the third coronary artery develops and contributes to the                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              
collateral circulation after birth. They also found that pathologic hearts had a higher incidence than normal hearts but there is no 

relation to age and the orifice of TCA was wider in pathologic hearts than normal hearts [10].  

            The separate orifices for the TCA and the RCA had been explained by insufficient unification of these two vessels, during their 

growth towards the ascending aorta [16, 26]. The branches of TCA open up in some cardiac pathology to provide collateral perfusion 

and they have been shown to improve with age [20]. TCA may contribute to collateral circulation to the interventricular septum (IVS) 

during left anterior descending (LAD) occlusions hence protecting the septum. The clinical implication of this is that diagnostic tests 

carried out for the LAD occlusions may fail to detect any ischemic change in this region hence giving a false better report [26].                                                                  

          The TCA may extend epicardially to supply the apex of the heart. Therefore a caution should be taken during surgical 

procedures around the anterior wall of the RV and infundibulum since such a long TCA may present a surgical hazard [12].                              

Ivan Stankovic et al. (2004) suggested that the folding of the heart results in opening of the existing peritruncal capillaries at the cono 

truncal circle either directly into the newly formed aorta resulting in multiple ostia or secondarily attached to the existing blood vessels 

http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kurjia%20HZ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Miyazaki%20M%22%5BAuthor%5D
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surrounding the atrioventricular circle resulting in the right conus artery arising from right coronary artery [6]. The knowledge of 

ontogeny of the right conus artery requires further detailed study in foetus. 

 

V. CONCLUSION 

             The present study adds to the growing body of data on intrapopulation frequencies of conus artery variants among North 

Indians and supports the contention that postpartum development may modify the pattern of coronary divergence from the aorta. As 

the number of Caucasian patients undergoing surgical treatment for ischemic or valvular heart disease increases, additional 

comparative data on racial, sexual, and ontogenetic variation of the origin and number of conus artery are required to improve the care 

of these patients 
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FIGURES 

 

 
 

 

 

Fig.1-MDCTA images showing single conus artery (arrow) arising from RCA (outlined arrow). (a)- 3D VR image, (b)- Axial 

MIP image, (c & d)- CT globe. Image (d) is showing single conus artery arising from an anomalous RCA.  Ao- Aorta, LA - Left 

Atrium, RA- Right Atrium, LV - Left Ventricle.  RV- Right Ventricle.  
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Fig.2 MDCTA images showing single conus artery  (arrow) arising from AAS. (a)-3D VR image, (b)- 

Contrast Vessel Tracking Tree. (c, d, e & f )-MIP images. Ao- Aorta, AAS- Anterior Aortic Sinus, RA- Right 

Atrium, RV- Right Ventricle, RCA- Right Coronary Artery. RCA and conus artery have separate orifice in  the 

AAS. RCA (outlined arrow). 
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Fig.3- MDCTA images showing single conus 

artery  (arrow) arising from AAS. (a & b)-MIP 

images, (c)- Contrast Vessel Tracking Tree.RCA 

(outlined arrow). RCA and conus artery have 

common orifice in  the AAS.  

 

Fig.4- MIP images showing (a)- two conus arteries, conus 1  is arising from AAS and conus 2 from RCA,  (b)- no 

conus artery. Ao- Aorta, LA - Left Atrium, RA- Right Atrium, LV - Left Ventricle RV- Right Ventricle,. RCA  

(outlined arrow).   
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Bar Diag. 1- Gender wise distribution of number of conus artery  

 

 

Bar Diag. 2- Gender wise distribution of the origin of conus artery  
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TABLES 

 

Table- 1 

Gender wise distribution of number of conus artery 

Conus artery Male(n=32) Female(n=18) Total(n=50) 

Single 29 (90.63) 18 (100) 47 (94%) 

Double 1 (3.13) 0 1 (2%) 

Not visualized 2 (6.25) 0 2 (4%) 
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Figures in parentheses represent percentage. 

c
2
 = 1.795; p=0.407   

Table-2 

Gender wise distribution of the origin of conus artery 

Site of origin of Conus artery Males (n=32) Females (n=18) Total (n=48) c² ópô value 

RCA 23 (71.88) 15 (83.33) 38 (76) 0.829 0.362 

AAS 6 (18.75) 3 (16.67) 9 (18) 0.338 0.854 

Both RCA & AAS 1 (3.13) 0 1 (2) 0.573 0.448 

Not visualized  2 (6.25) 0 2 (4) 0.172 0.279 

Figures in parentheses represent percentage.  

c
2
 = 1.914; p=0.590 

 

Table - 3 

Prevalence of the TCA in various populations  

Authors and year of study Type of study Population Incidence 

Blake, 1964   23.5% 

Kurjia  et al., 1986 Dissection Iraqi 8% 

Miyazaki M. & Kato M., 1988 Dissection Japanese 36.8% 

Turner & Navaratnam, 1996 Dissection English 15.8% 

von Ludinghausen M. & Ohmachi N., 2001 Dissection German 7.1% 

Regi   33.8% 

Kalpana R., 2003 Dissection Indian 24% 

Ivan Stankovic & Millica Jesic, 2004 Dissection Bulgarians 34.8% 

Koerig, 2006   50% 

Almira Lujinoviĺ et al., 2008 Dissection Bosnian 32% 

Olabu B. O. et al., 2008. Dissection Kenyans 35.1% 

Standring S, et al, 2008.   36% 

Pēnar Koĸar et al, 2009 64-slice CT coronary 

angiographic study 

Turkish 22% 

Gajbe U.L., 2010 Dissection West Indian 16% 

Udaya Sankari et al, 2011.  Dissection South Indian 23.33% 

Udaya Sankari et al, 2011. CT coronary 

angiographic study 

South Indian 20% 

Present  study, 2011 64-sliceCT coronary 

angiographic study 
North Indian 20% 

Ritu Mehta, Sanjeev Agrawal, 2013 

 

64-sliceCT coronary 

angiographic study 

North Indian ~33% 
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Abstract- In patients with advanced squamous cell carcinoma 

(SCC) of the uterine cervix treated by radiation, 9-27% may 

develop distant metastasis. Common sites of distant metastasis 

are lungs, bones and para-aortic lymph nodes. Metastasis to the 

colon is very rare. We report a case of a 62 year old lady who 

was treated by Wertheim hysterectomy and adjuvant 

radiotherapy for stage III carcinoma of the uterine cervix. Three 

years later, she developed a metastatic growth in the transverse 

colon which was resected. It is important to differentiate 

squamous cell carcinoma metastasizing to the colon from a 

primary squamous cell carcinoma of the colon as latter has a 

better prognosis. Palliative resection of the colonic metastasis 

prevent further dissemination. 

 

Index Terms- Carcinoma cervix, Colon, Metastasis, Squamous 

cell carcinoma 

 

I. INTRODUCTION 

istant metastasis from carcinoma of the uterine cervix is 

reported in 9%- 27% of patients who were treated by 

radiation [1]. Frequently observed sites were lungs (21%), para-

aortic lymph nodes (11%), abdominal cavity (8%), and 

supraclavicular lymph nodes (7%) [3]. Bone metastases occur in 

16% of patients, commonly to the lumbar and thoracic vertebrae 

[3].  

       Metastasis to the gastrointestinal tract is rare and metastasis 

in to the colon is even rare [1,2].  

       We report a case of squamous cell carcinoma of the cervix 

metastasizing to the transverse colon and compared its 

histopathological features with that of a primary squamous cell 

carcinoma of the colon.  

 

II. CASE REPORT 

       A 62 year old female was admitted to the emergency unit of 

Teaching Hospital, Kandy with history suggestive of intestinal 

obstruction. On Clinical examination she was dehydrated and 

had distended abdomen with exaggerated bowel sounds. 

Abdominal x-ray showed air fluid levels suggestive of intestinal 

obstruction.  

       The patient had been previously diagnosed as having a stage 

III carcinoma of cervix. Histological diagnosis was a keratinizing 

moderately differentiated SCC of cervix. In January 2010 she 

underwent total abdominal hysterectomy with bi lateral 

salphingo-oophorectomy and pelvic lymph node resection 

followed by adjuvant radiotherapy in March 2010. She was 

disease free during the subsequent follow up.  

       After a lapse of 3 years, she experienced altered bowel 

habits, with pain in the left hypochondrium. Two weeks prior to 

this presentation she underwent a colonoscopy and found to have 

a circumferential mass narrowing the lumen near the splenic 

flexure. The biopsy revealed a G2 squamous cell carcinoma. 

There was no evidence of synchronous lesions, polyposis 

syndromes or inflammatory bowel disease.  

       An exploratory laparotomy for acute intestinal obstruction 

performed, revealed a solitary hard, lump at the distal transverse 

colon, measuring 4 cm × 5 cm infiltrating to mesocolon and 

gastrocolic ligaments. There were multiple enlarged para aortic 

lymph nodes with significant amount of adhesions. The bowel 

segment containing the tumor was resected with adequate 

margins. A transverse colostomy was performed as a damage 

control procedure. Histopathological examination revealed a 

squamous cell carcinoma (Non Keratinised) which was arranged 

in large nests and present within the sub mucosa and muscularis 

propria. [figure1] There was no serosal or mucosal involvement 

by the tumour suggesting that it is most probably a metastatic 

tumour from the SCC of the cervix. The patient was referred to 

the oncologist for further management.  

 

III.  DISCUSSION 

       The incidence of distant metastasis in stage III carcinoma of 

the cervix is around 35%- 39% [2], the most common sites being 

the lungs, bones and para aortic lymph nodes[1,3]. Metastasis to 

the gastrointestinal tract is extremely uncommon.  

       Colonic metastasis have been reported from primary cancers 

of organs such as breast, cervix, kidney, ovary, and malignant 

melanomas [4-6]. Metastasis to the colon from any malignancy 

can occur through Transcelomic, Hematogenous, Retrograde 

lymphatic or Transluminal passages [1]. Most reports of 

secondary tumors in the transverse colon metastasized in the 

form of peritoneal seedlings.  

       In our case, since the serosa was uninvolved and there were 

no other peritoneal metastasis, the mode of spread is most likely 

to be through the lymphatic system.  

 

       Macroscopically, the tumor may either present as a 

mesenteric mass invading the bowel or as an intramural mass 
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ulcerating into the bowel. However, in this patient, the mucosa 

appeared to be intact and the bulk of the tumor was intramurally 

placed, narrowing the lumen.  

       Secondary squamous cell carcinoma of the colon needs to be 

differentiated from a primary squamous carcinoma arising in the 

colon since the former has a poor prognosis.  

       The pathogenesis of primary SCC of the colon is unclear due 

to its rarity. In 1979, Williams et al., proposed three criteria for 

primary SCC of the colon namely a. metastasis from other sites 

must be excluded; b. Squamous epithelial lined fistulous tract 

must not involve the affected bowel because it may be a source 

of SCC; and c. SCC of the anus with proximal extension must be 

excluded.[4]  

       None of the criteria are fulfilled by our patient to diagnose 

possible primary squamous cell carcinoma. With the past history 

of squamous cell carcinoma of the cervix this tumour is most 

likely a metastasis from the cervical cancer.  

       Primary squamous cell carcinoma of the colon is also known 

to be associated with the presence of carcinoma in situ, 

squamous metaplasia in the adjacent mucosa, other synchronous 

colonic malignancies, adenomatous polyps or ulcerative colitis 

[1,7].  

       In our patient, there was no associated squamous metaplasia. 

Colonoscopy done two weeks prior did not reveal any of the 

above. In primary squamous cell carcinoma of the colon, 

malignant squamous cells arise in the mucosa and infiltrate 

transmurally with areas of squamous metaplasia or squamous 

carcinoma in situ in the adjacent mucosa [7]. Conversely, this 

patient with metastatic squamous carcinoma had islands of 

malignant squamous cells predominantly in the sub mucosa with 

occasional focal infiltration into the mucosa without associated 

squamous metaplasia. History of carcinoma of the cervix along 

with these features directs towards the metastatic nature of the 

colonic lesion. In the absence of clinical evidence of other 

metastatic deposits and apparently well after the treatment of the 

primary lesion, hematogenous spread is unlikely in our case, 

though the possibility of retrograde lymphatic permeation could 

only be evaluated by lymphangiography. But, in this patient the 

presence of lymph nodal enlargement suggests that lymphatic 

spread is likely.  

       Early detection with prompt intervention is the key factor 

required in the successful management of the secondary tumors 

and to improve the overall survival of the patient.  

       Metastasis to the colon from carcinoma cervix should be 

treated aggressively as the patient can remain disease-free for a 

long time. Our patient achieved good palliation after surgery, and 

remained disease-free till now. An emergency laparotomy saved 

her from  

       Possible future complications of intestinal obstruction such 

as intestinal perforation, which could have been fatal.  

 

Figure 1: High power view of metastasis from the squamous cell 

carcinoma in the sub mucosa of the colon. 

 
 

 

Figure 2: High power view of metastasis from the squamous 

cell carcinoma in the sub mucosa of the colon with vascular 

embolus 
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Abstract- The rationale for HSR investment is not different to 

any other public investment decision. Public funds should be 

allocated to this mode of transport if its net expected social 

benefit is higher than in the next best alternative. The exam of 

data on costs and demand shows that the case for investing in 

HSR is strongly dependent on the existing volume of traffic 

where the new lines are built, the expected time savings and 

generated traffic and the average willingness to pay of potential 

users, the release of capacity in congested roads, airports or 

conventional rail lines and the net reduction of external effects. 

 

Index Terms- Cost-benefit analysis, infrastructure investment, 

high speed rail, intermodal competition. 

 

I. INTRODUCTION 

nvesting in HSR is on the front line of action to revitalize the 

railways. The ultimate objective is to change modal split in 

passenger transport with the aim of reducing congestion, 

accidents and environmental externalities. HSR investment is 

seen as a second best policy with the aim of changing modal split 

in the benefit of the railways. 

        High speed trains require high speed infrastructure, meaning 

that new dedicated track need to be built at a cost substantially 

higher than the conventional rail line. Infrastructure maintenance 

cost is comparable with conventional rail but the building costs 

and the acquisition, operation and maintenance costs of specific 

rolling stock make this transport alternative an expensive option. 

In any case, the cost of the HSR is not the point. The economic 

problem is whether the social benefits are high enough to 

compensate the infrastructure & operating costs of the new 

transport alternative. 

        Even this being the case, other relevant alternatives should 

be examined and compared with the investment in HSR. 

        This paper tries to shed some light on the economic 

dimension of HSR investment decision, which not only affects 

the transport sector but has significant effects on the allocation of 

resources. The European Commission has opted enthusiastically 

for this technology; meanwhile countries like UK or USA have 

been reluctant in the recent past to finance with public funds the 

construction of a high speed rail network, which is a priority in 

the European Union. Why some countries like France or Spain 

are allocating a high proportion of public money to the 

construction of new lines and others maintain their conventional 

railway lines? HSR is quite effective in deviating passengers 

from other modes of transport but the relevant question is 

whether the sum of the discounted net social benefits during the 

life of the infrastructure justifies the investment cost. 

        The description of the costs and benefits of the HSR lines is 

covered in section 2, where some figures on the average fixed 

and variable costs per passenger in a standard line are presented 

to compare with the alternatives. The source of the benefits of 

HSR is also discussed. The economic analysis of the investment 

in HSR is the content of section 3 where a simple model is 

presented to evaluate the social value of this public investment. 

In section 4 the intermodal effects are covered from the 

perspective of the deviated traffic and the impact in secondary 

markets. Pricing is a key element in explaining the economic 

results of the HSR. Price determines demand volume, social 

benefits and the financial outcome. In section 5 the economic 

consequences of pricing HSR services according to different 

economic principles are discussed as well as some of its long 

term effects.  

 

II. THE COSTS AND BENEFITS OF A NEW HSR LINE 

A. Total costs of building and operating a HSR line 

        Total social costs of building and operating a HSR line 

consist of the producer, the user and the external costs. User 

costs are mainly related to total time costs, including access, 

egress, waiting and travel time invested, reliability, probability of 

accident and comfort. Producer costs involve two major types of 

costs: infrastructure and train operating costs. External costs are 

associated to construction (e.g. barrier effect and visual intrusion) 

and operation (e.g. noise, pollution and contribution to global 

warming). In this section we concentrate on producer and 

external costs. User costs are dealt with in section 2.3. 

 

A.1. Infrastructure costs 

        The construction costs of a new HSR line are marked by the 

challenge to overcome the technical problems which avoid 

reaching speeds above 300 km per hour, as roadway level 

crossings, frequent stops or sharp curves, new signalling 

mechanisms and more powerful electrification systems. Building 

new HSR infrastructure involves three major types of costs: 

planning and land costs, infrastructure building costs and 

superstructure costs (UIC, 2005).Feasibility studies, technical 

design, land acquisition, legal and administrative fees, licenses, 

permits, etc. are included in Planning and land costs, which can 

reach up to 10% of total infrastructure costs in new railway lines 

requiring costly land expropriations. Infrastructure building costs 

involve terrain preparation and platform building. Depending on 

the characteristics of the terrain, the need of viaducts, bridges and 

tunnels, these costs can range from 15 to 50% of total 

investment. Finally, the rail specific elements such as tracks, 

sidings along the line, signalling systems, catenary, 

electrification communications and safety equipment, 

installations, etc., which are called superstructure costs. Railway 

infrastructure also requires the construction of stations. Although 

sometimes it is considered that the cost of building rail stations, 
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which are singular buildings with expensive architectonic design 

are above the minimum required for technical operation, these 

costs are part of the system and the associated services provided 

affect the generalized cost of travel (for example, quality of 

service in the stations reduces the disutility of waiting time. From 

the actual building costs (planning and land costs, and main 

stations excluded) of 45 HSR lines in service, or under 

construction, the average cost per km of a HSR line ranges from 

9 to 40 million of euros with an average of 18. The upper values 

are associated to difficult terrain conditions and crossing of high 

density urban areas. 

 

A.2. Operating costs 

        The operation of HSR services involves two types of costs: 

infrastructure maintenance and operating costs, and those related 

to the provision of transport services using the infrastructure. 

Infrastructure maintenance and operating costs include the costs 

of labour, energy and other material consumed by the 

maintenance and operations of the tracks, terminals, stations, 

energy supplying and signalling systems, as well as traffic 

management and safety systems. Some of these costs are fixed, 

and depend on operations routinely performed in accordance to 

technical and safety standards. In other cases, as in the 

maintenance of tracks, the cost is affected by the traffic intensity; 

similarly, the cost of maintaining electric traction installations 

and the catenary depends on the number of trains running on the 

infrastructure. From data corresponding to several European 

countries, infrastructure maintenance costs per km are, on 

average, equal to ú100,000 per year. The operating costs of HSR 

services (train operations, maintenance of rolling stock and 

equipment, energy, and sales and administration) vary across rail 

operators depending on traffic volumes and the specific 

technology used by the trains. In the case of Europe, almost each 

country has developed its own technological specificities: each 

train has different technical characteristics in terms of length, 

composition, seats, weight, power, traction, tilting features, etc. 

The estimated acquisition cost of rolling stock per seat goes from 

ú33,000 to ú65,000 (2002). The operating and maintenance costs 

vary considerably. Adding operating and maintenance costs and 

taking into account that a train runs from 300,000 to 500,000 km 

per year, and that the number of seats per train goes from 330 to 

630, the cost per seat-km can be as high as twice as it is in 

different countries 

 

A.3. External costs 

        A common place regarding the introduction of HSR services 

is that negative externalities will be reduced in the affected 

corridor, thanks to the deviation of traffic from less 

environmentally friendly modes of transport. Nevertheless, 

building a HSR line and operating trains lead to environmental 

costs in terms of land take, barrier effects, visual intrusion, noise, 

air pollution and contribution to global warming. The first four of 

these impacts are likely to be stronger where trains go through 

heavily populated areas. HSR trains are electrically powered, and 

therefore produce air pollution and global warming impacts when 

coal, oil and gas are the main sources to generate the electricity. 

The negative environmental effects of the construction of a new 

HSR have to be compared with the reduction of the externalities 

in road and air transport when passengers shift to HSR.  

        The final balance depends on several factors (see a more 

formal discussion in section 4) but basically the net effect 

depends on the magnitude of the negative externalities in HSR 

compared with the substituted mode, on the volume of traffic 

diverted and whether, and in what degree, the external cost is 

internalised. To the extent that infrastructure charges on these 

modes do not cover the marginal social cost of the traffic 

concerned there will be benefits from such diversion. Estimation 

of these benefits requires valuation of marginal costs of 

congestion, noise, air pollution, global warming and external 

costs of accidents and their comparison with taxes and charges. 

The marginal external costs (including accidents and 

environmental cost but excluding congestion) per passenger-km 

for two European corridors have been estimated in 

INFRAS/IWW (2000). The results show that HSR between Paris 

and Brussels have less than a quarter of the external cost of car or 

air. It is worth looking not only at the relative values but the 

absolute ones. In the HSR line Paris-Brussels the external cost of 

1,000 passenger-km is equal to ú10.4 (43.6 for cars and 47.5 for 

air transport). The external cost of HSR is highly dependent on 

the train load factors. In long distances the advantage over air is 

reduced as much of the environmental cost of the air transport 

alternative occurs at take-off and landing.  

 

B. Where do HSR benefits come from? 

        Investing in HSR infrastructure is associated with lower 

total travel time, higher comfort and reliability, reduction in the 

probability of accident, and in some cases the release of extra 

capacity which helps to alleviate congestion in other modes of 

transport. Last but not least, it has been argued that HSR 

investment reduces the net environmental impact of transport and 

boosts regional development. The observation of existing HSR 

lines shows that user benefits deserve a closer examination. Let 

us start with total travel time. The user time invested in a round 

trip includes access and egress time, waiting time and in vehicle 

time. The total user time savings will depend on the transport 

mode where the passengers come from. Evidence from case 

studies on HSR development in seven countries shows that when 

the original mode is a conventional rail with operating speed of 

130 km/h, representative of many railway lines in Europe, the 

introduction of HSR services yields 45-50 minutes savings for 

distances in the range of 350-400 km. When conventional trains 

run at 100 km/h, potential time savings are one hour or more, but 

when the operating speed is 160 km, time saving is around half 

an hour over a distance of 450 km (Steer Davies Gleave, 2004). 

Access, egress and waiting time are practically the same. When 

passenger shifts from road or air the situation changes 

dramatically. For road transport and line lengths around 500 km, 

passengers benefit from travel time savings but they lose with 

respect to access, egress and waiting time. Benefits are higher 

than costs when travel distance is long enough as HSR runs on 

average twice as fast as the average car. Nevertheless, as the 

travel distance get shorter the advantage of the HSR diminishes 

as `in vehicle time´ lost weight with respect to access, egress and 

waiting time. Benefits also come from generated traffic. The 

conventional approach for the measurement of the benefit of new 

traffic is to consider that the benefit of the inframarginal user is 

equal to the difference in the generalized cost of travel without 

and with HSR. The last user with the project is indifferent 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 9, September 2014      112 

ISSN 2250-3153  

www.ijsrp.org  

between both alternatives, so the user benefit is zero. Assuming a 

linear demand function the total user benefit of generated 

demand is equal to one half of the difference in the generalized 

cost of travel. Where the conventional rail network is congested 

or the airports affected are working close to maximum capacity, 

the construction of a new HSR line has the benefit of relieving 

capacity for suburban or regional passenger services or freight. In 

the case of airport, the additional capacity can be used to reduce 

congestion or scarcity. In any case, the introduction of HSR 

would produce this additional benefit. 

 

III.  THE ECONOMIC EVALUATION  OF HSR 

INVESTMENT 

A. A simple cost-benefit model for the evaluation of HSR 

        Suppose that a new HSR project is being considered. The 

first step in the economic evaluation of this project is to identify 

how the investment, a `do something´ alternative, compares with 

the situation without the project. A rigorous economic appraisal 

would compare several relevant do something´ alternatives with 

the base case. These alternatives include upgrading the 

conventional infrastructure, management measures, road and 

airport pricing or even the construction of new road and airport 

capacity. We assume here that relevant alternatives have been 

properly considered. 

 

B. HSR as an improvement of the railways 

        The public investment in HSR infrastructure can be 

contemplated as a way of changing the generalized cost of rail 

travel in corridors where conventional rail, air transport and road 

are complements or substitutes. Instead of modelling the 

construction of HSR lines as a new transport mode we consider 

this specific investment as an improvement of one of the existing 

modes of transport, the railway. Therefore, it is possible to ignore 

total willingness to pay and concentrate on the incremental 

changes in surpluses or, alternatively, on the changes in resource 

costs and willingness to 

 

IV.  INTERMODAL EFFECTS 

A. Intermodal effects as benefits in the primary market 

        The construction of a new HSR line of a length within the 

range 400-600 km has a significant impact on air transport. 

Modal split changes dramatically in the affected corridor as the 

generalized cost of the railway is lower than the generalized cost 

of air transport. As the recently launched AVE Madrid-Barcelona 

illustrates, the introduction of HSR in a corridor of 600 km long 

gives railways a role unforeseen with the average rail speeds of 

recent past. The airlines carried 5 million passengers per year in 

the route Madrid-Barcelona and three months after the HSR 

services were introduced they are losing traffic at a rate that 

amounts to 1.2 million passenger-trips per year. What about 

other HSR lines? 

        The intermodal effect of HSR is stronger in lines with a 

longer period in operation. The effect of the introduction of HSR 

in medium distance corridors where conventional rail, car and air 

were the previous alternatives is quite significant as Table 2 and 

Figure 2 illustrate. The HSR market share is correlated with rail 

commercial speed and, with the exception of Madrid-Barcelona 

(recently launched), in those lines where the average speed of rail 

is around to 200 km the market share of the HSR is higher than 

80 per cent. The high market share of railways in these medium 

distances has been an argument in favour of investing in the HSR 

technology. If passengers freely decide to shift overwhelmingly 

from air to rail it follows that they are better off with the change. 

The problem is that a passenger decides to move from air to rail 

because his generalized cost of travel is lower in the new 

alternative (certainly, this is not so for everybody as air transport 

maintains some traffic) and this is not a guarantee that society 

benefits with the change as it can easily be shown. 

 

B. Effects on secondary markets 

        It must be emphasized that time savings in the primary 

market is an intermodal effect: the direct benefit obtained by 

users of other mode of transport who become HSR users. The 

reduction of traffic in the substitutive mode affects its 

generalized cost and so the cost of travelling of the users who 

remain in the conventional mode. The existing transport modes 

are not the only markets affected by the introduction of the new 

mode of transport. Many other markets in the economy are 

affected as their products are complements or substitutes of the 

primary markets. The treatment of these so called `indirect 

effects´ are similar for any secondary market, be the air transport 

market or the restaurants of the cities connected by the HSR 

services. 

 

V. PRICING 

A. Short-run or long-run marginal cost? 

        Let us assume that supplier operating costs, variable 

maintenance and operating infrastructure costs, and external 

costs are already included in the generalized cost. Should the 

investment costs and the cuasi-fixed maintenance and operating 

costs be also included in the full price? The European 

Commission proposes a charging system based on each mode of 

transport internalizing its social costs, to reach an efficient 

distribution of traffic across different modes and ensure that 

these operators are treated equally to achieve fair competition. 

How much a rail operator should be charged for the use of the 

infrastructure in a particular time or demand conditions? In 

principle the answer is the `marginal social cost´ of running the 

train in that particular situation. Given the presence of economies 

of scale, significant indivisibilities and fixed and joint costs, 

pricing according to marginal social costs is far from being an 

easy task. Despite some contradictions, the Commission seems to 

favour a short-run marginal cost pricing (European Commission, 

1995, 1998, Nash, 2001). It is expected that marginal cost 

charging will allow full capital costs recovery, given that prices 

in congested corridors and the internalization of congestion and 

external effects will produce enough revenue to satisfy financial 

constraints, at least across the modes. In the cases of insufficient 

revenues the Commission recommends additional 

ñnondiscriminatoryò and ñnon-distortingò fixed charges 

(European Commission, 2001b). The consequences of charging 

according to short-run marginal cost on the expansion of HSR 

lines are significant. Low prices favour the reallocation of traffic 

from competing modes and encourage traffic generation, with a 
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feedback on the future expansion of the network. Pricing 

according with short-run marginal cost leaves a key question 

unanswered: are the rail users willing to pay for the new 

technology? Unless this question is answered before investment 

decisions are taken, marginal cost pricing is not a guarantee for 

an efficient allocation of resources. 

 

B. The long term effect of pricing 

        Prices have different economic functions. Prices act as a 

device to maintain the equilibrium in markets avoiding both 

excess of demand or underutilized capacity; moreover, prices are 

signals in competitive markets guiding the allocation of resources 

where the consumer willingness to pay is at least equal to the 

opportunity costs of these resources elsewhere. Entry and exit in 

these markets follow the price adjustment when demand is higher 

or lower that supply. Transport prices are not different in this 

way to other prices in the economy. Competitive transport 

markets behave in the same way. Therefore, when price is lower 

or higher than marginal social costs in a particular mode of 

transport, the level of economic activity in this mode, and the 

traffic volume is suboptimal unless this is compensated in other 

markets related to the primary market through substitutability or 

complementarily relationships. It is well known that when a 

transport user chooses a particular mode of transport in a 

particular place and time imposes a marginal cost to himself 

(user cost and the share of the producer cost ïinfrastructure and 

vehicles- included in the price), to the rest of society (external 

cost of accidents and environmental externalities) and to the 

taxpayers (the share of the producer cost that has been 

subsidized). When the generalized price is lower than the 

marginal social cost, as happen to be when freight is transported 

by a heavy vehicle in a congested road, the amount of freight 

transport on that road and time is higher than the optimal one. 

Pricing according to marginal social cost would increase the 

generalized price of this transport option, reducing the amount of 

road traffic and inducing long-term adjustments from increasing 

rail freight transport share to reducing the need of specialized 

labour in the production of spare parts for trucks. 

        What is the difference when HSR fares are short to cover 

infrastructure costs? It might be argued that economies of scale 

and strong indivisibilities justify the deficits, but the question is 

that users should be willing to pay for the HSR infrastructure 

before new lines are built. HSR prices act as signals that 

transport users take as key information on where, how and when 

to travel, or even whether to travel or not. When infrastructure 

costs are not included in transport prices, according to the 

rationale of short-term marginal social cost, the problem is that 

the price signal is telling consumers that is efficient to shifts from 

road or air transport to rail transport, and this, of course, could be 

true in the short-term when optimal prices are not affected by the 

fixed costs of the existing HSR network, but the world is 

dynamic. The problem is that prices that do not reflect 

infrastructure costs in a transport mode where these costs exceed 

50% of total producer costs, act as long-term signals for the 

consumers in their travel decisions and consequently in the future 

allocation of resources between transport modes or between 

transport, education or health. An extensive HSR network can be 

developed based on suboptimal prices decided by the 

government which keep no relation to the opportunity costs of its 

existence, but once the network is built bygones are bygones and 

the speculation on the counterfactual with a different allocation 

of resources and their effect on welfare is not very practical. The 

defence of cost-benefit analysis in this context is quite relevant. 

Even accepting that short-term marginal cost is the right pricing 

policy, investing in a new HSR line requires that the willingness 

to pay for capacity be higher than the investment costs and any 

other demand unrelated cost during the lifetime of the 

infrastructure. This does not solve the problems of fair 

competition between different transport modes or the equity issue 

of taxpayers paying HSR fixed costs, but at least it puts a filter 

on the most socially unprofitable projects. 

 

VI.  CONCLUSIONS 

        Investment in high speed rail (HSR) infrastructure is being 

supported by governments and supranational agencies with the 

declared aim of working for a more sustainable transport system. 

HSR is considered more efficient and less environmentally 

damaging that air or road transport. The truth in both arguments 

rests heavily on the volume of demand of the affected corridors 

and several key local conditions, as the degree of airport or road 

congestion, the existing capacity in the conventional rail 

network, values of time, travel distance, construction costs, or the 

source of electricity generation and the proportion of urban areas 

crossed by the trains. The engineering of HSR is complicated but 

its economics is very simple. High proportion of fixed and sunk 

costs, indivisibilities, long life and asset specificity make this 

public investment risky, with a very wide range of values for the 

average cost per passenger-trip. The social profitability of 

investing public money in this technology depends in principle 

on the volume of demand to be transported and the incremental 

user benefit with respect to available competing alternatives. The 

lack of private participation in HSR projects increases the risk of 

losing money; or reworded in more precise terms, of losing the 

net benefits in the best alternative use of public funds. HSR 

investment may be adequate for some corridors, with capacity 

problems in their railway networks or with road and airport 

congestion, but its convenience is closely related to the 

mentioned conditions and the volume of demand to be attended. 

Moreover, even in the case of particularly favourable conditions, 

the net present value of HSR investment has to be compared with 

other to do something´ alternatives as road or airport pricing 

and/or investment, upgrading of conventional trains, etc. When 

the investment cost associated to new HSR lines does not pass 

any market test, and the visibility is reduced by industry 

propaganda, short-term political interests and subsidized rail 

fares, conventional cost-benefit analysis can help to distinguish 

good projects from simple `white elephants´. 

. 
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Abstract- This paper examined logistic regression for describing 

the  relationship between an indications of suffering from 

complications pulmonary tuberculosis and its associated risk 

factors (predictors). Logistic regression was used as a tool to see 

the performance on tuberculosis data. The data used for this 

paper was  collected from the Records Department of Federal 

Medical Centre, Ido Ekiti, Ekiti State, Nigeria, between the 

period of 2010 to 2011. At the end of the analysis, the estimated 

function 

 revealed that complications of pulmonary tuberculosis were  

positively associated with social history of the patients , previous 

exposure to tuberculosis infection but negatively associated with 

age, nature of occupation. Also, the absence of complications of 

pulmonary tuberculosis was influenced by the presence of 

malaria fever. 

 

Index Terms- Logistic regression, tuberculosis, pulmonary, risk 

factors 

 

I. INTRODUCTION 

uberculosis is a chronic infection usually of life long 

duration caused by two species of Mycobateria: 

Mycobacterium tuberculosis and Mcyobacterium Bovis. It is a 

serious disease worldwide and it is more common in areas of 

high incidence of HIV infection (Erhabor, 2002). 

        Estimates from the World Health Organization shows that 

each year about 2 million people die worldwide with this 

condition many of these are never aware they have this disease. 

Tuberculosis continues to be a major public health problem in 

many countries, especially in developing third world nations. In 

the past, tuberculosis was a major health problem in North 

America and Europe, while the incidence of tuberculosis has 

declined in the US since the 1990ôs when it was the leading 

cause of death in the United States, it is still a major concern and 

a resurgence of the disease has taken place in the last few years. 

In the year 2000, 16,377 new cases of tuberculosis were reported 

in the US. About a century ago, it was the most common cause of 

death until it was curbed with discovery of effective antibiotics in 

the 1950s and Rifampicin in 1970, Osuntokun (40). The disease 

was on the decline between 1853 and 1984 and it became a 

disease limited to particular risk groups like the elderly, the 

homeless, alcoholics, refugees, immigrants and people living 

under poor socio ï economic conditions. There were earlier 

projections that tuberculosis might be eliminated by the year 

2010, Tandon (47). The longstanding downward trend suddenly 

took a reverse turn and began to rise in the mid 1980ôa in Europe, 

the Americans and Africa in part because Mycobacteria 

Tuberculosis frequently and dramatically infect persons with the 

AIDS / HIV, Daley (14). 

        The lethal association between HIV / AIDS and 

Tuberculosis has directed increasing attention to the problem of 

Tuberculosis HIV / AIDS destroys a persons immune system, 

leaving the HIV infected person highly susceptible to tubercle 

bacilli. This association is responsible for the observed increase 

in the tuberculosis incidence in areas of high incidence of HIV 

infection especially in Central and Southern Africa, Onadeko 

(39). In developed countries, the incidence is usually among the 

older individuals. Developing countries usually have a high 

incidence among the younger population, this means an 

increased likelihood of transmission to infants and young 

children and in the workplace. 

        In 1993, the WHO declared tuberculosis as a global 

emergency and they instituted W.H.O. global tuberculosis 

control policy as a measure to help combat this epidemic. The 

logistic model also called growth model, had been used by 

various statisticians in different fields of specialization. It was 

used by Pearl and Reed to describe the growth of an albino rat 

and of a tadpoleôs tail. Berkson J. employed the logistic model 

for analyzing bioassay data. Cox (1989) used the logistic model 

for handling quanta response data. Bishop et al (6) also used the 

model in the analysis of contingency tables. Besides, Agresti (1), 

Collett (13), Dobson (1990), Hosmer and Lemeshow (25), 

Raymond], Draper and Smith (1966), Morgan (1985), have all 

used this model to classify observations into two or more groups. 

In this work, the logistic regression model is used to analyze and 

classify a tuberculosis patient as having complications of 

pulmonary tuberculosis or otherwise. 

 

II. METHODOLOGY  

Logistic Regression Model    

        This model can give estimated probabilities that lie within 

the range of zero to one. It is for this important reason that 

logistic regression model is more suitable to use as a means of 

modeling probabilities. 

        Suppose that we have n Bernoulli observations  

in which  = 0 or 1, j = 1, 2, é, n such that 

  

.   

        For each j = 1, 2, é., n, there is a row vector 

 of explanatory variables. The idea here is 

T 
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to find an equation that related the probability of success of the 

observation i.e.  to some factors, i.e. K explanatory 

variables,  that we think may influence . 

 

        The logistic regression model is usually formulated by 

relating the probability of success of the  observation i.e.  

conditional on a vector  of explanatory variables, through the 

logistic distribution functional form. Thus, 

éééééé1 

Where  

 

 

And  

= 

 

    =  

 

        The  = 0, 1, 2, é., k are unknown regression coefficients 

or parameters that are to be estimated from the data and 

denotes the set of values of the k explanatory variables , 

,é.,  associated with the  observation. 

        The linear logistic model for the dependence of on the 

values of the k explanatory variables ,  associated 

with the  observation is: 

 

    .  

 

    
 

 
 

        When a linear logistic model is fitted to explore the 

relationship between a binary response variable and one or more 

predictor variables as in the case of this study, the model is 

referred to as a logistic regression model. 

        When the response variable has j mutually exclusive and 

exhaustive categories denoted by j = 1, 2, é., j and category 

is taken as the reference  category for the response variable. The 

choice of the reference category is arbitrary because the ordering 

of the categories is also arbitrary. 

        There are also k explanatory variables . 

Hence, the multinomial logistic regression model is then 

specified in log odds form as: 

éééééééé.8 

Where  

 

       And  

 

The Odds and The Logit of  

        The logit of is derived from the logistic function 

        
 10 

 

From1, it follows that 

 
 

Dividing (1) by (2) yields 

 
 

Taking the natural logarithm (base e) of both sides, we obtain  

 
 

        The method is based on the logistic transformation or logit 

proportion, namely; 

 
 

Where; 

P =  

 
 

        The odds ratio is a measure of association for 2 X 2 

contingency table (Agresti, 2007). In 2 X 2 tables, the probability 

of ñsuccess:  in row 2. Within row 1, the odds of success are 

defined to be: 

 
 

        The quantity  is called odds denoted as  and the 

quantity  is called the log odds or the logit of  

And  
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Fitting the Linear Logistic Regression Model to Binary Data 

        Let  be a Bernoulli (binary) response variable in which 

for all j = 1, 2,é, n depending on k explanation 

variables If probability of success is 

 

         means probability of Y = 1, given j.  

 

Hence, probability of failure is 1 ï probability of success. 

 

 

 
 

From linear logistic regression model, 

 
 

        The logistic regression function is the logit transformation 

of P, where; 

 

        Where  = the constant of the equation and = the 

coefficient of the predictor variables i. Using the logistic 

transformation in this way overcomes problems that might arise 

if p was modeled directly as a linear function of the explanatory 

variables; in particular it avoids fitted probabilities outside the 

range (0, 1). The parameters in the model can be estimated by 

maximum likelihood estimation. 

        The Hospital diagnostic index cards and the case notes of 

these discharged patients were thoroughly studied with particular 

attention being paid to some of the factors (explanatory variables 

or predictors) influencing the probability of having complications 

of pulmonary tuberculosis which formed the main focus of this 

study. 

 

The dependent variable Y is defined as 

Y (Outcome)  = 1, Success (ˊ1) 

   0, Failure (ˊ2) 

 

        In this project work, a Tuberculosis patient is considered to 

have attained ñSuccessò if he or she had suffered from 

complications of pulmonary Tuberculosis after clinical diagnosis; 

otherwise, he or she is considered to have attained ñfailureò. 

 

        The predictors (independent or explanatory) variables 

available for this work are defined as follows: 

                                                               1, 15 ï 24 years 

                                                               2, 25 ï 34 years 

Age (X1) =                     3, 35 ï 44 years 

                                                               4, 45 ï 54 years 

                                                               5, Age Ó 55years 

 

 

 

 

Nature of occupation before (X2) =  0, No job 

 

        1, Student  

        2, Unskilled workers e.g. (traders, workers in the cement or 

tobacco factory or Quarry etc 

        3, Skilled workers e.g. workers in chest Hospitals or 

Tuberculosis wards etc.  

 

Previous Contact with a person  0, No sign of contact 

Having chronic cough or an   

infected person (X3)   1, Sign of contact 

 

 

Social History 

(Tobacco Smoking and (X4) =   

0, If the patient had not smoked or drank before 

1, If the patient had smoked and drank before 

2, If the patient had not drank at all but smoked 

 

Alcohol consumption 

3, If the patient had not smoked at all but had drank before. 

 

Previous exposure  

to diseases (X5)                =  

0, None 

1, Presence of HIV/AIDS as the main disease 

2, Presence of at least one from diseases that can depress 

immunity apart from HIV/AIDS (Diabetes, Leprosy, Cancer, 

Malnutrition, Meascles) 

3, Presence of at least one from Hypertension, Pneumonia with 

or without Malaria fever 

4, Presence of only Malaria fever 

 

Previous exposure 

to Tuberculosis (X6) infection   

0, No previous Tuberculosis infection 

1, If the patient had been infected before but failed to complete 

his/her treatment 

2, If the patient had been infected before but completed his or her 

treatment. 

 

Length of time of reporting 

to the right hospital after (X7)   =  

noticing persistent cough or  discomfort. 

Other discomfort  

1, if the Patient had reported after 1-3 weeks of persistent cough 

or other discomfort. 

2, if the patient had reported after 1-5 months of persistent cough 

or other discomfort. 

3, if the patient had reported after 6-10 months of persistent 

cough or other 

4, if the patient had reported after 11-15 months of persistent 

cough or other discomfort  

5, if the patient had reported after 16-20 months of persistent 

cough  
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III.  RESULTS 

        The data collected from fifty randomly selected discharged 

Tuberculosis patients consisting of the dependent variable 

(outcome) Y and the explanatory variables (predictors) X1, X2, 

X3, X4, X5, X6  and X7 were analyzed using the SPSS (17.0). The 

cross-tabulation of each independent variable X¿ with dependent 

variable Y was examined and the chi-squared Test was carried 

out for each independent variable in-order to ascertain whether 

they are dependent or not. 

        The table below shows the result of the chi-squared test for 

the eight independent variables.  

 

Table1 

Variable  Calculated 

Chi-

Squared 

value 

Tabulated 

Chi-

Squared 

Value 

Df Significant 

P-Value  

X1 4.200 9.488 4 0.380 

X2 38.480 7.815 3 0.000 

X3 28.880 3.841 1 0.000 

X4 44.920 5.991 2 0.000 

X5 12.200 9.488 4 0.016 

X6 54.760 5.991 2 0.000 

X7 15.600 9.488 4 0.004 

 

Test of Independence 

        It is important to test for the independence of variables 

which will tell us whether variable X¿ is dependent or not with 

variable Y¡.  That is, we wish to test the hypothesis 

 

H0 : P¿¡   = P¡ P.j 

Against  

H1 : P¿á   Í P¡ . P.j 
 

        For all ¡ and j where P¡ j is the probability that both X¿and 

Yj occur  

        For testing independence in r X c contingency tables, the 

calculated chi-squared is obtained from  

X
2
   = Ɇ (0 ï E)

2
 (3.5.1) 

        E 

Based on (r  - 1)  (c  - 1) degrees of freedom 

Where  

O are the observed frequencies 

E= Row Total x Column Total  

             n     are the expected 

frequency values. 

 

        Since the chi-square calculated for variables X2, X3, X4, X5, 

X6  and X7 as shown in the table 3.0 above are greater than their 

corresponding chi-square values from the table at Ŭ = 0.05, we 

therefore reject the null hypothesis of statistical independence of 

these variables and the dependent variable and conclude that 

variables X2, X3, X4, X5, X6  and X7 are not independent of the 

observed outcome Y. this is also in conformity with their 

significant P ï values [prob (x
2
 Ó observed] which are less than 

0.05. 

 

Correlation Matrix  

        The correlation analysis of the dependent variable and 

independent variables with one another were carried out using 

the SPSS (17.0) computer program and the results is shown 

below.  

 

 

Table 2: Correlation Matrix  

 

Variable  Y X1 X2 X3 X4 X5 X6 X7 

Y 1.000 -0.379 -0.416 -0.313 -0.021 -0.529 -0.246 -0.579 

X1 -0.379 1.000 -0.475 0.340 -0.299 0.150 0.218 0.106 

X2 -0.416 -0.475 1.000 -0.035 0.105 0.052 0.219 0.164 

X3 -0.313 0.340 -0.035 1.000 -0.030 0.030 -0.104 0.143 

X4 -0.021 -0.299 0.105 -0.030 1.000 0.210 0.149 -0.076 

X5 -0.529 0.150 0.052 0.030 0.210 1.000 0.161 -0.075 

X6 -0.246 -0.218 0.219 -0.104 0.149 0.161 1.000 0.203 

X7 -0.579 0.106 0.164 0.143 -0.076 -0.075 0.203 1.000 

 

        It was discovered that the independent variables are 

correlated some are highly positive correlated while some are 

highly negative correlated and also low positive correlated with 

response variable Y, hence they could all be used for the 

analysis.  

 

Estimation of the Linear Logistic Regression Parameters 

        Data used for the analysis comprised of fifty randomly 

selected discharged Tuberculosis patients consisting of the 

outcome variable Y (dichotomous values) and the predictors X1 

X2 X3 X4 X5 X6  and X7  were analyzed. SPSS software package 

was used for the analysis, the maximum likelihood method is 

used to estimate the coefficients and its standard error in addition 

the Newton ï Raphson method solve the non linear equations for 

the logistic model maximum likelihood estimations. 
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Table3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

       From the result shown in the table 3.3 above the estimated 

function is:  

ɚj   = 0.839 ï 0.233x1j  - 0.311x2j ï 0.974x3j + 1.793x4j ï 

0.127x5j  + 0.587x6j + 0.161x7j 

éééééééééééééé.. (3.7.1) 

 

       At 0.05 level of significant, Table 3.4 shows that variable X4, 

X6, and X7 increases the probability of complications of 

pulmonary Tuberculosis while X1, X2, X3, and X5 decreases the 

probability of complications of tuberculosis. X4 is highly 

significant in order words strongly contributes to the 

complications of pulmonary Tuberculosis next is X3 while X7 

make negligible contributions to it. This then implies the larger 

the value of coefficient for a variable, the bigger is the impact of 

such a variable to the outcome variable.  

 

Therefore, the logistic regression model is 

Pj   = e (ɚj) 

  1 + e (ɚj)  

 

The Odds Ratio Results 

       The following odds ratios were calculated using the formula; 

and 95% confidence intervals.  

 

       While the formula for the upper and lower limit of the odd 

ratio is given by  

exp ( ɓ Ñ ZŬ/2Sɓ  

Where 

ɓ is the maximum likelihood estimate of ɓ 

Ŭ is the level of significance which is 0.05 

ZŬ/2  is the upper (one sided) Ŭ/2 point of the standard normal 

distribution which is 1.96 

And  

Sɓ is the standard error of ɓ 

 

       The table below gives the odds ratio for each predictor 

variable and their corresponding 95% confidence interval. 

 

TABLE4: Odd Ratio Results 

 

Variable Odds Ratio 95% C.I. 

  Lower Upper 

X1 0.792 0.403 1.558 

X2 0.733 0.256 2.099 

X3 0.377 0.050 2.848 

X4 6.008 0.623 57.903 

X5 0.880 0.520 1.492 

X6 1.799 0.634 5.102 

X7 1.175 0.700 1.971 

 

       From table4 it is evident that variables X4, X6, and X7 are 

susceptible for complications of pulmonary tuberculosis. 

 

The Hypothesis Testing 

       The interest here is to find out which among the logistic 

regression coefficients or beta estimates contributes to the 

significance, by testing for the individual beta estimates using 

our Wald statistic. Hence, the hypothesis becomes: 

H0 : ɓá = 0 

against  

Há :  ɓá Í  0 

       Hence from the test statistic, we conclude that since the 

Wald statistic value calculated for variables X1, X2, X3, X4, X5, X6  

and X7  as shown in table 3.1 are less than the chi-squared value 

from the table at Ŭ = 0.05, we therefore accept H0 and conclude 

that the variables are not significant. Hence, X1, X2, X3, X4, X5, 

X6, and X7 does not significantly help to predict the 

complications of pulmonary tuberculosis. We can only base our 

assumptions on the chi-square test which is more powerful and 

reliable as an alternative to the Wald Test.  

 

The Test Of Goodness-Of-Fit of The Model 

Variable Beta Estimate Standard 

Error of Beta 

Wald statistic 

value 

Degree of 

freedom 

Significant P-

value 

X1 -0.233 0.345 0.457 1 0.499 

X2 -0.311 0.537 0.335 1 0.563 

X3 -0.974 1.031 0.893 1 0.345 

X4 1.793 1.156 2.407 1 0.121 

X5 -0.127 0.269 0.225 1 0.635 

X6 0.587 0.532 1.221 1 0.269 

X7 0.161 0.264 0.372 1 0.542 

Constant 0.839 1.674 0.251 1 0.616 
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       It is always desirable to test for the goodness of fit for the 

logistic model which will tell us whether a model of this form 

provides a good fit to the data or not.  

 

The hypothesis then becomes 

H0 : y¡ = ɛá 

against  

Há  :  yá       Í         ɛá 

 

       The Hosmer Lemeshow goodness-of-fit test divides the 

subjects (i.e. cases used in the analysis which are fifty discharged 

tuberculosis patients) into deciles based on predicted 

probabilities, then computes a chi-square from observed and 

expected frequencies.  

       The Hosmer Lemeshow statistic is employed to test for the 

goodness-of-fit of the model. The calculated Hosmer Lemeshow 

goodness-of-fit test statistic is obtain,  

 

TABLE5: Contingency Table for Hosmer and Lemeshow 

Test 

 

Group Y = 0 

Observed         

Expected 

Y = 1 

Observed     

Expected  

Total  

1. 4.000 4.463 2.000 1.537 6.000 

2. 4.000 3.425 1.000 1.575 5.000 

3. 3.000 3.201 2.000 1.799 5.000 

4. 4.000 2.920 1.000 2.080 5.000 

5. 2.000 2.596 3.000 2.404 5.000 

6. 2.000 2.005 3.000 2.995 5.000 

7. 0.000 1.706 5.000 3.294 5.000 

8. 2.000 1.222 3.000 3.778 5.000 

9. 1.000 0.448 4.000 4.552 5.000 

10. 0.000 0.014 4.000 3.986 4.000 

 

Chi-square   df        Sig. P-value 

Goodness-of-fit -test               5.776    8

   0.672 

 

       Since the calculated Hosmer Lemeshow Goodness-of-fit test 

statistic is less than X
2
 (8, 0.05) value obtained from the table 

(i.e. 15.507), we then accept H0 and conclude that there is no 

difference between the observed and the model-predicted or 

fitted values of the dependent. This then implies that the modelôs 

estimates fit the data at Ŭ = 0.05. Also the value of Hosmer 

Lemeshow goodness-of-fit statistic computed for the full model 

is C = 5.776 at the corresponding p-value computed from the chi-

square distribution with 8 degree of freedom is 0.672 this 

indicates that the model seems to fit quite well.  

 

Classification of Tuberculosis Patients 

       Table 6 gives the classification table. Using the obtained ɚj 

function observations are classified as follows using a prior 

probability of 0.56. 

 

 

 

 

TABLE6: Classification Results 

 

Observed Predicted 

Y  

Failure ˊ0 

 

 

Success 

1́ 

 

 

Percentage 

correct 

Failure ˊ0 17 5 77.3 

Success ˊ1 9 19 67.9 

Overall 

percentage 

  72.0 

 

       From the table above, we conclude that 77.3% of all 

Tuberculosis patients not having complications of pulmonary 

tuberculosis are correctly classified, and 32.1% are incorrectly 

classified. 67.9% of all Tuberculosis patients having 

complications of pulmonary Tuberculosis are correctly classified, 

and 22.7% are incorrectly classified.  

       Therefore, the overall percent correctly classified by this 

model is 72% (17 + 19 x 100%) while the overall percent 

incorrectly classified is 28% (9+5) x 100%. 

 

IV.  DISCUSSION OF RESULTS 

       The estimated logistic regression function classified 17 of 

the 22 tuberculosis patients in the observed group (failure) 

correctly for 77.3% and also classified correctly 19 of 28 

tuberculosis patients in the observed group (success) for 67.9%. 

The model incorrectly classified 5 of the 22 tuberculosis patients 

in the failure group as having complications of pulmonary 

tuberculosis (success group) when did not, for 22.7%. And also 

classified incorrectly 9 of 28 tuberculosis patients in the success 

group as not having complications of pulmonary tuberculosis 

(failure group) when they did for 32.1%. 

       In order to establish the association that exists between risk 

factors (predictor variables) and the complications of pulmonary 

tuberculosis (outcome variable) the estimator of the predictor 

variables for the logistic regression function were obtained and 

presented in table 3.4. 

 

The estimated function is: 

  
 

       The function obtained from (4.1.1) show that complications 

of pulmonary tuberculosis were positively associated with social 

history of the patient, previous exposure to tuberculosis infection 

and length of time or reporting to the right hospital but 

negatively associated with age, nature of occupation, previous 

contact with an infected person. It is also observed that absence 

of complications of pulmonary tuberculosis was influenced 

mainly by the presence of malaria fever than presence of 

complications of pulmonary tuberculosis. Presence of HIV / 

AIDS as the main cause disease associated most strongly to the 

occurrence of complications of pulmonary tuberculosis. Absence 

of complications of pulmonary tuberculosis was also associated 

with previous contact with an infected person. The presence of 

complications of pulmonary tuberculosis was strongly associated 

with previous exposure to tuberculosis infection, social history of 

the patients and length of time of reporting to the hospital. 
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       In the context of this work, it was observed that is interesting 

however to note that the areas with high predicted probability of 

ósuccessô coincide with areas of presence of either HIV or other 

immune ï suppressive disease with a longer duration of 

persistent cough before reporting to the hospital. The longer the 

patient stays at home before reporting after noticing persistent 

cough or other discomfort, the higher is the chance or probability 

of suffering from complications of pulmonary tuberculosis. It 

was observed that patients that smoke tobacco with poor socio ï 

economic status are also prone to complications of pulmonary 

tuberculosis. It was also observed that some of this patient who 

had complications of pulmonary tuberculosis had RIP on their 

case notes, which supports the fact that tuberculosis is indeed a 

chronic disease.  

 

V. CONCLUSION 

       The age, nature of occupation before infection, previous 

contact with person having chronic cough, social history, 

previous exposure to diseases, previous exposure to tuberculosis 

infection which are the predictor variables, and the complications 

of pulmonary tuberculosis (outcome variables) has been used to 

establish the logistic regression function for the complications of 

pulmonary tuberculosis. 

       The project work has successfully found logistic regression 

function for the patients owing to the fact that social history, 

previous exposure to tuberculosis and length of time of reporting 

to the hospital contributed significantly to the complications of 

pulmonary tuberculosis. 

       We conclude that the most powerful variables in determining 

complications of pulmonary tuberculosis are social history of the 

patients, followed by previous exposure to tuberculosis infection 

and length of time reporting to the right hospital. 
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Abstract- Learning disabilities are problems that affect the 

brainsô ability to receive, process, analyze, or store information.  

These problems can make it difficult for a student to learn as 

quickly as someone who isnôt affected by learning disabilities.  

There are many kinds of learning disabilities.  Most students 

affected by learning disabilities have more than one kind.  

Certain kinds of learning disabilities can interfere with a personôs 

ability to concentrate or focus and can cause someoneôs mind to 

wander too much.  Other learning disabilities can make it 

difficult for a student to read, write, spell, or solve math 

problems. This paper focuses on difficulties, huntresses and lists 

faced by LD students in ñEnglish language learning and tries to 

solve the problems faced by LD students in schools with special 

reference to Kalyan School, Trivandrum. 

 

Index Terms- Learning disabilities, LD Students,Kalyan School 

 

I. INTRODUCTION 

anguage teaching practice often assumes that most of the 

difficulties that learners face in the study of English is a 

consequence of the degree to which their native language differs 

from English (a contractive analysis approach).  Some students 

may have very different cultural perceptions in the classroom as 

far as learning a second language is concerned.  Also cultural 

differences in communication styles and preferences are 

significant.   

      Learning disabilities are problems that affect the brainsô 

ability to receive process, analyze, or store information.  These 

problems can make it difficult for a student to learn as quickly as 

someone who isnôt affected by learning disabilities.  There are 

many kinds of learning disabilities.  Most students affected by 

learning disabilities have more than one kind.  Certain kinds of 

learning disabilities can interfere with a personôs ability to 

concentrate or focus and can cause someoneôs mind to wander 

too much.  Other learning disabilities can make it difficult for a 

student to read, write, spell, or solve math problems. This paper 

focuses on difficulties, huntresses and lists faced by LD students 

in ñEnglish language learning and tries to solve the problems 

faced by LD students in schools with special reference to Kalyan 

School, Trivandrum. 

      This paper examines spontaneous writing of a college student 

with a history of language learning problems. Writing samples, 

collected from tests and papers in college courses, were analyzed 

for syntactic complexity, spelling, grammatical errors, semantic 

errors, and organization. Meta-cognitive factors were analyzed 

by examining studentôs responses to questions about his 

perceptions about writing. 

 

II. KALYAN  SCHOOL 

       Kalyan School situated in pleasant surroundings at the heart 

of the city is a premium institution catering to the educational 

needs of the children of primary category.  Equipped with 

colourful classrooms, qualified and dedicated teachers, able 

helpers and wonderful methods of teaching through playful way 

and Montessori, we aim to develop your child holistically.  We 

have an annex at Pravachambalam. 

       The special features of Kalyan School are playful way and 

Montessori method of teaching, field trips to generate awareness, 

special competitions to kindle the artistic and cultural talents, 

exhibitions to promote creativity in the child, special attention to 

slow learners etc.  The teacher to child ratio is at a very attractive 

high of 1:10. 

 

III.  KALYAN  PLUS THE SPECIAL SCHOOL 

       A NEW addition to the Kalyan group of schools, it believes 

in the motto that every child in the world has the right to be 

enlightened with the light of knowledge.  With an efficient and 

experienced team of Special Educators, Occupational Therapist, 

Speech Therapist, Child Psychologist and above all Neurologist. 

 

IV.  OUR SPECIALITIES 

V Children with special needs (with autism, 

Downôs Syndrome, Cerebral Palsy) are given 

special training to be self-reliant. 

V Children trained according to their aptitude. 

V 1:1 teacher student ratio for the special school 

children. 

V Monthly medical check-ups & the records are 

maintained. 

  

        óKALYANô signifying progress and goodness is the name 

of the group imparting excellent service in the field of education, 

medicine, day caring and teacherôs training.  Kalyan group is a 

part of the PRS group, the pioneers in the field of construction, 

medicine, hospitality and education. 

L 
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V. OBJECTIVES OF RESEARCH 

       Our primary goal is to conduct a rigorous examination of 

existing research to identify and understand those practices and 

instructional principles that produced a positive impact on 

student learning. Our second goal is to help educators better 

understanding why some practices are more likely to be effective 

than others.. 

 

VI.  WHAT IS A LEARNING DISABILITY ? 

       Some individuals, despite having an average or above 

average level of intelligence, have real difficulty acquiring basic 

academic skills. These skills include those needed for successful 

reading, writing, listening, speaking and/or math. These 

difficulties might be the result of a learning disability. 

       The Individuals with Disabilities Education Act (IDEA), a 

federal law, defines a learning disability as a condition when a 

child's achievement is substantially below what one might expect 

for that child. Learning disabilities do not include problems that 

are primarily the result of intellectual disabilities, emotional 

disturbance, or visual, hearing, emotional or intellectual 

disabilities. The official definition is here. 

       Many children with LD have struggle with reading. The 

difficulties often begin with individual sounds, or phonemes. 

Students may have problems with rhyming, and pulling words 

apart into their individual sounds (segmenting) and putting 

individual sounds together to form words (blending). This makes 

it difficult to decode words accurately, which can lead to trouble 

with fluency and comprehension. As students move through the 

grades, more and more of the information they need to learn is 

presented in written (through textbooks) or oral (through lecture) 

form. This exacerbates the difficulties they have succeeding in 

school. 

 

VII.  WHAT ARE THE TYPES OF LEARNING DISABILITIES? 

       LD is a broad term. There are many different kinds of 

learning disabilities. Most often they fall into three broad 

categories: 

       Å Reading disabilities (often referred to as dyslexia)  

       Å Written language disabilities (often referred to as 

dysgraphia)  

       Å Math disabilities (often called dyscalculia)  

       Other related categories include disabilities that affect 

memory, social skills, and executive functions such as deciding 

to begin a task. 

       Here is information on the more common forms of LD. 

       Dyslexia (difficulty reading) 

       Dyslexia is characterized by difficulties with accurate and/or 

fluent word recognition and by poor spelling and decoding 

abilities. Reading disabilities affect 2 to 8 percent of elementary 

school children.  

       A person with dyslexia can have problems in any of the tasks 

involved in reading. However, scientists found that a significant 

number of people with dyslexia share an inability to distinguish 

or separate the sounds in spoken words. Some children have 

problems sounding out words, while others have trouble with 

rhyming games, such as rhyming "cat" with "bat." Yet, scientists 

have found these skills fundamental to learning to read. 

Fortunately, remedial reading specialists have developed 

techniques that can help many children with dyslexia acquire 

these skills. However, there is more to reading than recognizing 

words. If the brain is unable to form images or relate new ideas 

to those stored in memory, the reader cannot understand or 

remember the new concepts. Other types of reading disabilities 

can appear in the upper grades when the focus of reading shifts 

from word identification to comprehension. 

       Here is a fact sheet and a newspaper story that give you 

more information about dyslexia: 

Å Dyslexia Basics  

Å Dyslexia  

 

Dysgraphia (difficulty writing) 

       Writing too, involves several brain areas and functions. The 

brain networks for vocabulary, grammar, hand movement, and 

memory must all be in good working order. A developmental 

writing disorder may result from problems in any of these areas. 

For example, a child with a writing disability, particularly an 

expressive language disorder, might be unable to compose 

complete and grammatically correct sentences. 

 

How are learning disabilities identified? 

       Usually, the teacher or parent notices that the child is 

struggling to learn or is behind in class. An evaluation can be 

requested by the teacher or the parent. A comprehensive set of 

tests are given to see why the child has difficulty. Here are some 

articles on the evaluation process: 

Å Evaluation: What does it mean for your child?  

Å What do you do if you suspect that your child has a learning 

disability?  

 

       Traditionally, evaluators used the results from the 

assessments to determine if there was a discrepancy between the 

child's ability and achievement. In practice, this often meant 

waiting for the child to fail before a child was eligible for special 

education services. Today a greater effort is being made to 

respond to a child's special learning needs before he or she falls 

too far behind. This effort is called Response to Intervention. 

 

VIII.  WHAT IS EFFECTIVE INSTRUCTION FOR STUDENTS WITH 

LD? 

       Students with learning disabilities benefit from instruction 

that is explicit and well sequenced. Effective teachers help 

students with LD learn how to use strategies for managing their 

assignments. For example, a teacher might teach students to use a 

graphic organizer that outlines the important information from a 

text. A different type of organizer might be used to help students 

remember to bring home the right supplies for a homework 

assignment. 

       Teachers often need to provide accommodations to help 

children learn in class. These are changes in how tasks are 

presented or responses are received that allow the child to do the 

same work as their fellow students. 
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IX.  HOW DO YOU KNOW IF YOU HAVE A LEARNING 

DISABILITY ? 

       Just because you have trouble studying for a test doesn't 

mean you have a learning disability. There are as many learning 

styles as there are individuals. For example, some people learn 

by doing and practicing, others learn by listening (such as in 

class), and others prefer to read material. Some people are just 

naturally slower readers or learners than others, but they still 

perform well for their age and abilities. Sometimes, what seems 

to be a learning disability is simply a delay in development; the 

person will eventually catch up with - and perhaps even surpass - 

his or her peers. 

       But many people with learning disabilities struggle for a 

long time before someone realizes that there's a reason they're 

having so much trouble learning. For most people in their teen 

years, the first telltale sign of most learning disabilities occurs 

when they notice that there's a disconnect between how much 

they studied for a test and how well they performed. Or it may 

just be a feeling a person has that something isn't right. If you're 

worried, don't hesitate to share your thoughts with a parent or a 

teacher. 

       The first step in diagnosing a learning disability is ruling out 

vision or hearing problems. A person may then work with a 

psychologist or learning specialist who will use specific tests to 

help diagnose the disability. Often, these can help pinpoint that 

person's learning strengths and weaknesses in addition to 

revealing a particular learning disability. 

 

X. COPING WITH A LEARNING DISABILITY  

       Although a diagnosis of a learning disability can feel 

upsetting, it's actually the first step in resolving the condition. 

Once an expert has pinpointed a person's particular problem, he 

or she can then follow strategies or take medicines to help cope 

with the disability. And taking steps to manage the disability can 

often help restore a student's self-esteem and confidence. 

       Some students who have been diagnosed with a learning 

disability work with a special teacher or tutor for a few hours a 

week to learn special study skills, note-taking strategies, or 

organizational techniques that can help them compensate for 

their learning disability. If you've been diagnosed with a learning 

disability, you may need support just for the subjects that give 

you the most trouble. Your school may have a special classroom 

with a teacher who is trained to help students overcome learning 

problems. 

       Some schools develop what is called an Individualized 

Education Program (or IEP), which helps define a person's 

learning strengths and weaknesses and make a plan for the 

learning activities that will help the student do his or her best in 

school. A student's IEP might include some regular time with a 

tutor or in a specialized classroom for a certain subject, or the use 

of some special equipment to help with learning, such as books 

on tape or laptop computers for students who have dyslexia. 

       There are several medicines on the market today to help 

improve a student's attention span and ability to focus and to help 

control impulses and other hyperactive behavior. 

       There's no cure for a learning disability. And you don't 

outgrow it. But it's never too late to get help. Most people with 

learning disabilities learn to adapt to their learning differences, 

and they learn strategies that help them accomplish their goals 

and dreams 

 

XI.  STATEMENT OF THE PROBLEM 

       Although learning disabled students have always been part 

of the educational scene, it has not been until the 1990s that a 

significant number of LD students have attempted college. There 

are a number of reasons for this. Until approximately 15 years 

ago, it was quite possible for students-LD or otherwise-to finish 

high school and get a job that would provide support for a 

family. Today, that has changed. Even "trade" jobs now require 

at least a two-year college diploma. Most skilled labour jobs 

require significant computer ability, with training provided by 

local colleges. 

       Another reason for the increase in LD school students is the 

growing awareness among students, educational institutions, and 

guidance counselors  which mandates that institutions of higher 

education which receive education funds, including  student 

loans, are not allowed to discriminate on the basis of disability. 

This paper proposes to find new innovative methods in helping 

the LD students the most effective ways. 

 

XII.  METHODOLOGY : PRIMARY ï QUESTIONNAIRE SURVEY 

Interview Questions for Students 
Demographic Information 

Age _____, Gender _____, GPA _____ 

Number of years in school _____ 

Number of years retained in school _____ 

 

Questions 
Understanding of Learning Disability 

What is your specific learning disability? 

How do you see yourself as student? 

Tell me about when you first become aware of a learning 

disability? 

Tell me what elementary/high school/college was like. 

Tell me who you think you are-in terms of strengths and 

weaknesses. 

Have you ever been in special education classes during your 

academic career? 

 

Family 
Are you aware of others in your family who are LD? 

How important has your family been to your school success? 

Describe how your family relates to your LD. 

A. How have they been not helpful? 

B. How have they been helpful? 

 

Classes 
How do you choose classes? 

Describe a class where you felt comfortable. 

a. Requirements b. Teacher c. Other students 

What's your strategy for "managing" classes? 

Tell me about "wrong" classes. 

Have you ever studied a foreign language? 
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Support 
What kind of support, remedial education, tutoring have you 

used prior to college? 

What kind of "outside" support has been most useful to you? 

What accommodations have you used through high school? 

What kind of support have you tried and found to be not useful? 

What kind of support have you used and found helpful here? 

What do you do when you have difficulty with a class? 

Are you aware of your "rights" as an LD student? What are they? 

 

Dealing with Stress 
How stressful is school for you? 

What causes the most school-related stress? 

How do you cope with the stress of school? 

What do you do for fun? 

 

Relationships 
Are your friends/significant others aware of your learning 

disability? 

Do you have friends with learning disabilities? 

What are helpful peers like? 

What is your life like socially? 

 

Self-Perception 
How do you think other people "see" you? 

In what situations do you feel confident? 

In what situations do you feel less competent? 

 

Achieving 
To what extent are good grades important to you? 

What is your reaction when you receive a good grade? 

How do you feel when you're given a poor grade? 

What do you predict for your future? 

  

Interview Questions for Parents 
1. What is __________'s specific learning disability? 

2. When did you first become aware of your child's LD? 

3. What was elementary/high school/college like for your child? 

4. What are your child's strengths? weaknesses? 

5. Has s/he ever been in special education classes? 

6. Are there other members of your family who have learning 

disabilities? 

7. How important is a college education in your family? 

8. How does your family relate to your child's LD? 

 

Interview Questions for Teachers 
1. ___________has identified you as being a particularly 

"helpful" teacher.  

Can you identify how you were helpful? 

2. When were you first aware of ___________'s learning 

disability? 

3. What do you know about the rights of LD students? 

4. What types of learning disabilities have you encountered in 

your classroom? 

5. How many LD students have you encountered? 

6. What strategies have you used in dealing with them? 

7. What specific training have you had in dealing with LD 

students? 

8. How much personal reading have you done, if any? 

9. Are you aware of any resources on campus for dealing with 

LD students? 

10. Have you have referred students to these sources? 

 

XIII.  CONCLUSION 

       Although learning disabilities, in contrast to other 

disabilities, tend to be "invisible," the effects are not-to the 

student, to teachers, to parents, to employers, and to friends. The 

purpose of this study is not to solve the definitional problems 

surrounding learning disabilities which still exist, though perhaps 

to a lesser degree than they used to. Rather,our main concern is 

to inquire into the experiences of a few students within the 

learning disabled category who have worked-successfully-to 

complete a school education. 

       From this study we will look for emerging themes that may 

be useful to other LD students, their families, and educators so 

that they may be more aware of the needs and challenges of at 

least one group of LD students in college settings and how those 

challenges can be ameliorated. By emphasizing the elements of 

success, educators in particular can more intentionally provide 

the real support necessary to the growing number of LD students 

desiring school education. 
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Abstract- The previous princely  state of Bahawalpur deceit 

south of the Punjab in Pakistan.Now the governmental division 

of Bahawalpur,it encompasses the districts of Bahawalpur and 

neighbouring Bahawalnagar and Rahim Yar Khan,maintaining 

accurately the equal boundaries as it did before the partition of 

the Indian subcontinent into India and Pakistan in 

1947.Established in AD 1727,Bahawalpur emerged as one of the 

most notable Muslim States of British India.Located in southern 

Punjab,it funtioned as a princely state for about 229 years before 

finally ceding to Pakistan in 1956.Now,i come to the point the 

word "camel" is derived via Latin and Greek (camelus and 

kamǛlos respectively) from Hebrew or Phoenician gǕmǕl. The 

Hebrew meaning of the word gǕmǕl is derived from the verb root 

g.m.l, meaning stopping, weaning, going without or repaying in 

kind. This refers to its ability to go without food or water, as well 

as the increased ability of service the animal provides when 

being properly cared for. Camel milk is a staple food of desert 

traveler tribes and is sometimes considered a food in and of 

itself; a nomad can live on only camel milk for almost a month. 

Camel milk is rich in vitamins, minerals, proteins, and 

immunoglobulins; compared to cow's milk, it is lower in fat and 

lactose and higher in potassium, iron, and vitamin C. Bedouins 

believe the curative powers of camel milk are enhanced if the 

camel's diet consists of certain desert plants. Camel milk can 

readily be made into a drinkable yogurt, as well as butter or 

cheese, though the yields for cheese tend to be low. Camel meat 

is halal for Muslims. However, according to some Islamic 

schools of thought, a state of impurity is brought on by the 

utilization of it. Consequently, these schools hold that Muslims 

must perform wudhu (ablution) before the next time they pray 

after eating camel meat. I am a Cholistani. The beautiful Desert 

of Cholistan is my Identification I belong here.The word 

Cholistan is derived from 'Cholna' which means moving and the 

word Cholistan is derived from the Turkic word chol, which 

means "desert". Cholistan thus means Land of the Desert. The 

people of Cholistan lead a semi-nomadic life, moving from one 

place to another in search of water and fodder for their animals. 

The dry bed of the Hakra River runs through the area, along 

which many settlements of the Indus Valley Civilization have 

been found.The local people are known as"Riasti"immigrants 

from other parts of the Punjab and India are known as abadkar 

and mohajir.Most local people speak Seraiki, but Punjabi and 

Urdu are also widely spoken. One of the first civilizations in the 

world developed in the valley of the Indus River in Asia. It 

engaged both sides of what is now the border between Pakistan 

and India. The Indus Valley civilization lasted from about 2500 

BC to about 1700 BC.The Indus valley people were well versed 

in the art of carving. More than 2,000 seals have been discovered 

from the various sites in the Indus valley. The engravings of the 

various animals on the seals like those of the humped bull, the 

buffalo, the bison, the deer, the tiger, the rhinoceros, the 

elephant, etc. reveal the artistic ability and technical skill of the 

engraver of the Indus valley. The figures on lather, metal, wood, 

ivory and soapstone are also vary remarkable and realistic.Four 

Civilizations were here such as Arayan,Bhudhaist,Hinduism 

and Indus Civilizations but these three civilization 

(Arayan,Bhudhaist,Hinduism ) now,mixed or marged in Indus 

Civilization.Now,the Art of Camel Carving is a excellent art 

expert in the Cholistan desert, Punjab Pakistan. It only belongs to 

the experts of Cholistan who cut and shave completely developed 

hair of the camel with different seizers into the forms of simple 

lines and geometrical designs. There is no reproduction paint 

used but rather a natural colour of hair dye (mehndi) is mixed 

with water and applied to the negative area of the designs to 

make them look dark and prominent. The carved camels are 

designed for the yearly festival Of Channan Pir (start in Feb), 

planned between the Derawar and Mujh Gargh forts. They bring 

their carved camels on Channan Peer Urs and there they do 

camel show like as camels dance,the agony (camels fighting),the 

journey (camels race) and camels magic. The basic and extrinsic 

methods will be applied for the formal and contextual 

investigation of the camel carving motifs. The flowing lines of 

hair cutting represent the sun,moon,stars,vegitables 

shape,Cholistani Herbs,leaflike,animals,birds and humen figure 

like a micro-universe designed on the body of the camel. Nobody 

knows exact time frame that when was start this art and from 

where. 

 

XIV.  INTRODUCTION 

ow let's review the art of Camel Carving in Cholistan. 

There are three types of camels in Cholistan such as                                                                                                     

[1] Marychi (black camel) generation   

                                                                                                                                                                    

[2] Desi also Wattai (white camel) generation    

                                                                                                                                                           

[3] Malguda-Rujhani generation   

                                                                                                                                                        

[4] Benroti generation   
                                                                                                                                                                     

The people in Cholistan who recognize his camel just from one 

glance at the foot print of that camel from the heard of hundreds 

of camels. They and other experts says that Marychi generation 

is pure Cholistani camels but Marychi generation meet 

resemblance to Eygpt generation and India Rajistani 

generation.Desi or Wattai camels is also Cholistani generation 

but some camels experts says that it was come from Dubai and 

mostly used here for magic,race  and dance.Malguda-Rujhani is a 

Pakistani generation (nasal) who came from Tehsil Rujhan Dist 

Rajanpur,Punjab Pakistan.Malguda Rujhani camels mostly used 

for the agony (for fighting). 

N 
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       The art of Camel Carving in Cholistan is a old technique 

or art on camels of Cholistan.It is an interesting and attractive art 

of Cholistan Bahawalpur. Cholistani experts have made a design 

on a camel about 8 eight to 15 fifteen days.They have created 

design in lines,geometrical forms with his skilled and 

imagination.Cholistani people says that carving pattern represent 

life in Cholistan desert.  

       Cholistani camel carving expert have taken inspiration 

from the following such as:                                                      

Sun, Moon,Stars, Cholistani 

Herbs,leaflike,Animals,Birds,Humen figure, Butterfly Weed, 

Leafs of Dish Cloth Gourd, Onewayri(local name)a Cholistani 

Herb,Luseen (local name) and Korwal daa peeta(local name),a 

Cholistani Herb, Kadu Di wal etc.                                                                                                                                                                           

They live in Cholistani desrt.Cattle grazing Shephards with their 

heard move along from one place to another with green grazing 

land and do observe deep desert land of Cholistan from all over 

the place. The art of camel carving in Cholistan are being the 

following  areas of Bahawalpur region:                                                                                                           
Chak 11 BC near Bahawalpur Airpor ,Chak 13 BC near 

Bahawalpur city,Channan Peer,Chak 111DNB Headrajkan, 

Shahiwala,Chak 88DB Yazman,Teilwala Bangla,Mithra,Khutri 

Bangla,Qazi Wali hatiyan,Chak 92 DB,Chak 116DNB 

Headrajkan,Chak 127DNB,Meerania,Azeem wala Toba,Kandha 

Fareed Feroza,Chak 75East Rahim Yar Khan,near Islam Ghar 

Fort Rahim Yar Khan,Derawar Fort,Angtraa Toba,Deen Ghar 

Fort, Kaaly Paar,Muj Ghar Fort,Kheer Sar,Thandi Khui,near 

Marot Fort,Chak 319 HR Marot,Chak 326HR Marot,Chak 

340HR Marot,Chak 282HR Marot,Chak 333HR Marot,Kora Khu 

near Ahmadpur East,Hatayji near Mubarakpur,Basti Wani near 

Uch Sharif,Chak no 1/P near Khanpur,and Basti Darkhan near 

Liaqatpur,Latan Sighar near Yazman mandi etc.              These 

are photographs of camel carved: 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                     (fig 1-2-3-camel carving pattern of Cholistan) 

 

                                             

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                   (fig 4-5-6-camel carving pattern of Cholistan) 
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                                                        (fig 7-8-9-camel carving pattern of Cholistan) 

 

 
                                                        

(fig 10-11-camel carving pattern of Cholistan) 

 

     

 

 

 

 

 

 

 

 

 

 

 

                                                            

 

 

                                                       (fig 12-13-camel carving pattern of Cholistan)   

                                                             

 

 

 

 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 9, September 2014      129 

ISSN 2250-3153  

www.ijsrp.org  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                            (fig 12-13-camel carving pattern of Cholistan)   

 

 

                                                                                                        

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(fig 12-13-camel carving pattern of Cholistan) 

 

 

 

                                                            

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(fig 14-15-camel carving pattern of Cholistan) 
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(fig 16-17-camel carving pattern of Cholistan) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(fig 18-19-camel carving pattern of Cholistan) 

 

  

                                                         

 

 

 

 

 

 

 

 

 

 

 

 

(fig 20-21-camel carving pattern of Cholistan) 
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                                                       (fig 22-23-camel carving pattern of Cholistan)   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                         (fig 24-25-camel carving pattern of Cholistan)   

 

       It is also important that Cholistani  primary source of water is rainfall which is utilized through natural depressions or man-made 

ponds called ñTobasòand ñDahars.ò The secondary source is underground water which is brackish and salty and not fit for 

human/animal consumption. Two livestock production systems prevail under pastoralism in Cholistan viz. transhumance and 

nomadic. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                  (fig 26-27-camel carving pattern of Cholistan)   
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(fig 28-29-camel carving pattern of Cholistan) 
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Abstract- The heart rhythm is directly related to the electrical 

activity of the heart. Electrocardiogram (ECG) is generally used 

for obtaining information about the heart rhythm.  In this paper, a 

method for calculating heart rhythm variation using the 

Phonocardiogram (PCG) and a method for finding characteristics 

of the that signal is described. The average heart rate is 

calculated from the Shannon energy signal and characteristics are 

found using mean, variance and autocorrelation. The analysis 

window for calculating the instantaneous heart rate is  repeated 

for entire signal for every one  second shift. It is shown that even 

for normal persons there is significant variation in the heart rate. 

Heart rate variation shows bi-modal distribution for an abnormal 

case. 

 

Index Terms- Envelope Detection, Shannon Energy Envelope, 

Phonocardiogram, Systole, Diastole. 

 

I. INTRODUCTION 

eart is one of the critical organs in our body pumping blood 

continuously throughout the entire life-time. The blood 

carries the nutrients and the oxygen for the proper functioning of 

the cells. Heart is made up of a strong muscle called 

myocardium, and has four valves for regulating the blood 

circulation. It beats almost regular intervals and is controlled by 

the electrical pulses generated from the sinus node near the heart. 

The rhythmic beating of heart produces a characteristic sound 

commonly referred to as  ñLub-Dubò due to the closing of the 

atrio-ventricular valves and the aortic-pulmonic valves. 

Moreover, there are other sounds, which are generated due to the 

structural and functional defects of the heart, called as murmurs. 

Analysis of heart provides valuable information regarding the 

functioning of heart since the sound generated is related to the 

physiology of the heart valves and muscles [2]. Stethoscope is 

still used as the primary auscultation device for heart and lung 

sounds since its invention in 1817 [3]. However, analysis based 

on heart sounds heard using a stethoscope is subjective relying 

highly on the doctorôs experience and hearing ability[1]. The 

current passive methods to check the functioning of the heart are 

by the use of electrocardiogram (ECG) [2]. ECG provides 

information on the electrical functioning of the heart system, but 

does not provide much information regarding the valve 

functioning or other structural or functional defect of the heart 

[2]. 

       The purpose of this study is to develop an algorithm for 

Study and Design of a Shannon-Energy-Envelope based 

Phonocardiogram Peak Spacing Analysis for Estimating 

Arrhythmic Heart-Beat, which uses the heart sound signal as the 

sole source. Based on the algorithm, every cycle of the PCG 

signals is separated into four parts: the first heart sound, the 

systolic period, the second heart sound and the diastolic period. 

The locations and intervals of the first heart sounds and the 

second heart sounds are computed first. Then based on this 

information, the intervals of the systolic and diastolic period are 

obtained consequently. Then the systolic and diastolic both the 

periods are analysed separately as well as in combined manner. 

Then based on this study the heart signal are analysed whether 

the sound is arrhythmic or not. If it is arrhythmic then of which 

type whether it is overall arrhythmic or the systolic and diastolic 

periods are arrhythmic, which is justified using correlation 

between systole and diastole period. Both normal and abnormal 

heart sound recordings are investigated. 

 

II. PROPOSED METHODOLOGY 

       The heart rhythm is very complex in nature. It varies from 

person to person and even varies rapidly for a single person 

depending upon his/her physical and mental condition. The heart 

rate and its variations are very important in clinical cardiology. 

The doctor usually calculates the heart rate roughly by noting the 

wrist pulse or the carotid pulse. The heart rhythm is directly 

related to the electrical activity of the heart as well as its valve 

movements. The Phonocardiogram (PCG) could be used as a 

simple but effective source for analysing and detecting the 

arrhythmic nature of heart beat pattern. The following 

methodology has been employed to study the effectiveness of 

PCG in estimating arrhythmia. 

a. Pre-processing: 

       The recorded signals were first pre-processed before 

performing envelope extraction and cycle detection. Heart sound 

signals were normalized according to Eq. (1) as shown below: 

......... (1) 

 

       Where x(t) is the original signal and the square operation 

aims to make peak signal more prominent while weaken the 

noise. 

b. Determination of Shannon Energy Envelope: 

H 
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Figure 1 : Outcomes of various envelope detection methods 

 

       The envelope of the heart sound signal can be detected using 

different methods like absolute value of the signal, squared 

energy, Shannon entropy, and Shannon energy as depicted 

below. The normalized samples obtained through Eq. (1) makes 

it possible to evaluate its envelope in the temporal field. Fig. 1 

plots outcome of various envelop detection methods against the 

normalized signal ranging from -1 to +1. The negative part is 

ignored in the graph due symmetry of results. 

Absolute Value:  

Square Energy:  

Shannon Entropy:  

Shannon Energy:                                             

         Figure 1 provides a basic framework for comparing 

efficiency of various envelope detection methods. The squared 

energy method associates exponential weighing factors to high 

intensity components which will pose difficulty in isolating low 

intensity components. The absolute value technique associates 

same weighing factor to all components making it difficult to 

separate low from high amplitude signals. Shannon entropy 

method attenuates the high intensity signal since it gives more 

weights to low intensity signal. But it is evident from the graph 

that Shannon energy method emphasizes medium range 

amplitude components and attenuates low intensity signal more 

than the high intensity components. Shannon Energy can absorb 

the magnitude of oscillations of high intensity as well as those in 

low amplitudes. The square and the absolute value of the signal 

samples promotes oscillations of high amplitude more than those 

of low amplitude. To improve this beneficial effect, we can 

standardize or normalize this energy. The average Shannon 

Energy is standardized by the following relationship: 

 

 
 

        In the above equation, E is the Shannon Energy,  is the 

average value of energy E of thesignal,  is the standard 

deviation of energy E of the signal and En is the average Shannon 

Energy standardized or normalized. The average Shannon energy 

(  ) can be calculated based on  number of normalized samples 

as below. 

 

 
 

        Fig. 2 shows the standardized Shannon energy based 

envelop of a simple PCG signal which is convenient to find S1 

and S2 locations.  

 

 
Figure 1: Shannon energy based envelop of a simple PCG 

signal 

 

2.1 Identification of S1 and S2 peaks: 

       While it is easy to visually identify peaks in a small uni-

variate time-series, there is a need to formalize the notion of a 

peak to avoid subjectivity and to devise algorithms to 

automatically detect peaks in any given time-series. A data point 

in a time-series is a local peak if (a) it is a large and locally 

maximum value within a window, which is neither necessarily 

large nor globally maximum in the entire time-series; and (b) it is 

isolated i.e., not too many points in the window have similar 

values. Not all local peaks are true peaks; a local peak is a true 

peak if it is a reasonably large value even in the global context. 

Let T =X1, X2, é,XN  be a given univariate uniformly sampled 

time-series containing N values. Without loss of generality, the 

time instants are assumed to be 1, 2, é,N (i.e., the time-series T 

is uniformly sampled). Let xi be a given i
th
 point in T. Let S be a 

given peak function, which associates a score (which is a non-

negative real number) S(N, i, Xi, T) with ith element Xi of the 

given time-series T. A given point Xi in T is a peak if S(N, i, Xi, 

T) >ẽ, where ẽ is a suitably estimated threshold value. The 

following algorithm finds peak position within a window of 

suitably chosen length. It employs binary search technique to 

examine whether the pivot candidate is on ascending part or on 

descending part or itself is a peak in the sample-sequence and 

based on the location of the pivot, the searching subsequence 

portion is determined. 

 

2.2 Algorithm for peak finding  
Algorithm FindPeak(X, i, j) 

// Input: Sample Series (X), Starting Index (i), End Index (j) 

// Output: Index of Peak Sample Value 

1. m =  

2. if (Xm-1 Ò Xm AND Xm Ó Xm+1) 
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3.      return m 

4. else if (Xm-1 > Xm ) 

5.       return FindPeak(X, i, m-1) 

6.  else if (Xm < Xm+1) 

7.       return FindPeak(X, m+1, j) 

 

2.3 Estimation of systole and diastole periods: 

 

 
Figure2: Systole and Diastole Period with reference to S1 and S2 peaks. 

 

 

        The peak-locations and peak-amplitude values are analysed 

to identify S1 and S2 peaks in the sample sequence. 

Experimentally it has been observed that S1-peak values are 

normally larger than S2-peak values. The time-gap between 

consecutive S1 and S2 peaks represents systole period whereas 

diastole period is measured as the time-gap between consecutive 

S2 and S1 peaks. Every systole and diastole periods are recorded 

along the entire sample sequence for further analysis. 

 

III.  RESULT AND ANALYSIS 

       By the methodology mentioned above heart sounds are 

analysed. Result of analysis of ten heart sound samples is given 

in the Table 1 and Table 2. From Table 1 it can be concluded  

that the value of Systole gap is always less than the diastole gaps. 

Also the correlation between the Systole and Diastole gaps are 

shown in Table 1 that   interprets the relationship between systole 

and diastole. In some cases the correlation between s1 and s2 

sound is positive but in some cases it is negative. Positive 

correlation means that high scores of one signal is associated 

with high scores of the other, and that low scores on one are 

associated with low scores on the other. In our case correlation of 

HS_5 is positive it means high score of systole changes with high 

score of diastole and low score of systole changes with low score 

of diastole. Negative correlation, on the other hand, means that 

high scores on the first signal is  associated with low scores of 

the second. Negative correlation also means that low scores on 

the first signal is associated with high scores on the second. In 

our case except HS_5,HS_7,HS_8 and HS_9 all are with 

negative correlation. As in these signals low scores on the systole 

are associated with high scores on the diastole and high scores on 

the systole are associated with low scores on the second. 

 

Table 1 

 

 

SOUNDs (ID) 

Systole GAPS 

(Mean) 

Diastole GAPS  

(Mean) 

 

VAR_S1 

 

VAR_S2 

 

CORRELATION 

HS_1 583.66 992.12 334.75 203.26 -0.1726 

HS_2 740.90 1314.66 374.10 236 -0.3988 

HS_3 481 915.83 290 184.15 -0.4911 

HS_4 386.82 714.36 288.96 533.19 -0.0518 

HS_5 634.76 938.25 532.69 4080.56 0.5331 

HS_6 626.13 1011.14 1814.26 1759.51 -0.3347 

HS_7 631.42 1304.71 385.64 7965.75 0.00010 

HS_8 990.50 1696.62 1534.28 4107.12 0.0078 

HS_9 502.09 863.30 410.49 91.78 0.2101 

HS_10 1547 2286.16 1381 618.96 -0.3231 
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