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ABSTRACT 

    In this paper, a novel method of bandwidth estimation using variation of finger length on interdigital band pass filter has been 

presented using artificial neural networks for desired frequency range between 1.5--3.5GHz. Interdigital filter is multifinger 

periodic structure which offers compact filter design space. An ANN model has been developed and tested for estimating the cut 

off frequency of band pass filter and performance is evaluated in terms of mean square error and concluded that RBF network is 

more accurate than MLPFFBP. The proposed method of design provides the exact bandwidth for particular finger length of filter 

without using painstaking calculation. 

 

Keywords - Artificial neural networks (ANN), Multi layer Perceptron feed Forward back propagation (MLPFFBP), Interdigital 

capacitor (IDC), Mean square error (MSE), Radial Basis Function (RBF), Artificial neural network (ANN), Levenberg Marquardt 

(LM). 

1. INTRODUCTION 

     In modern communication systems, high performance and 

small size band pass filters are essentially required to enhance 

the system performance and to reduce cost of fabrication. 

Existing Parallel coupled microstrip filters have been widely 

used in the RF front end of microwave and wireless 

communication systems for decades. But their large size was 

problematic with the RF system where size is important 

consideration [1-2]. To overcome existing drawback, 

Interdigital capacitor (IDC) geometry is used in which gaps 

meanders back and forth in a rectangular area forming two sets 

of fingers that are interdigital. IDC is a multifinger periodic 

structure which offer very high Q value in compact design 

space with microstrip finger coupled between the input and 

output ports across the gaps, hence increase performance of 

filter. [3] 

    In present work, an attempt has been made to utilize the 

potential of neural network to calculate the cut off frequency 

of filter using data from design parameter. ANN model has 

been established by learning from microwave data which  

 

was acquired by EM simulation of filter design in CST 

(computer simulation technology) Microwave environment 

and results are used as standard to train the network through a 

process called training. An ANN model based on Radial basis 

function and feed forward back propagation algorithms are 

used to train the network and determine Fu (upper cut off) and 

Fl (lower cut off) and hence bandwidth (Fu - Fl) of filter for 

desired frequency range of 1.5-3.5 GHz. 

2. PROPOSED FILTER DESIGN AND DATA 

GENERATION 

   Interdigital capacitor (IDC) is an element for producing high 

pass characteristic using microstrip finger lines used for filter 
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design. Number of Fingers (N) provide coupling between the 

input and output ports across the gaps. Typically, the gaps 

between finger and end of the fingers are equal to reduce 

parasitic capacitance. [3]   

The length (L) and width (W) of the finger determined total 

capacitance and capacitance per unit length along the width of 

the finger. The total capacitance of an interdigital structure(C) 

expressed as: 

 

               (1)    

 

For a finite substrate (ℇr), the effect of h (height of substrate) 

must be included in A1 and A2. In the final design, usually S 

(gap between finger) =W and, l ≤ ʎ /4. Approximate 

expressions for A1 and A2 (design constant) are as [2, 5]: 

  A1= 4.409 tanh [ ] ×10-6             (2) 

  A2= 9.92 tanh [0.52( )] ×10-6                (3) 

                                               (4) 

                                                 (5) 

The filter with Number of Fingers (N) =10, was designed to 

work for frequency range of 1.5-3.5 GHz with L=34mm 

a n d  W=S=2mm respectively. The length and width of the 

filter design are calculated by the given equation (1), (2), (3), 

(4) & (5). 

   As total capacitance value depends on length of finger strip 

,Fig 1 shows the proposed geometry  with finger length varied 

between L = 34mm to L”= 24mm to extract response such that 

it can be used to train the neural network and estimate the 

bandwidth of filter. MATLAB neural tool box has been used 

to calculate the cut off frequency of band pass filter i.e. Fu 

(upper cut off frequency) and Fl (lower cut off frequency) for 

different training algorithm and results are compared with EM 

simulation on basis of mean square error of ANN. 

 

Fig.1: Proposed Interdigital filter structure 

3. NEURAL MODEL FOR FILTER 

   The ANN model developed for Microstrip band pass filter is 

shown in Fig 2. The feed forward back propagation and radial 

basis network has been utilized to calculate the lower (Fl) and 

upper cut off frequency (Fu) of the band pass filter by 

providing Length (L), Width (W) and substrate (ℇr) as input to 

network. To analyze neural model for filter design 180 

different inputs for desired frequency range of operation has 

been utilized for training of neural model using Levenberg 

Marquardt (LM) and radial basis function and 20 test patterns 

are used to validate the accuracy of neural model for best 

performance. 

 

Fig-2: ANN model for Band pass filter 

 

3.1. Multi Layer Feed Forward Back   Propagation 

(MLFFBP) Neural Network 

 

    MLP network are supervised networks, they required a 

desired response to be trained. With one or two hidden layers 

they can approximate virtually any input output map. The 

weights of the network are usually computed by training the 

network using the back propagation algorithm. [8] In present, 

work three layers multilayer Perceptron feed-forward back 

propagation neural network with one hidden layer are trained 

by LM algorithm.  The network is analysed with different 

number of hidden layers and also the numbers of processing 

elements are also varied to acquire the accuracy. It is 

concluded that three layer  

MLPFFBP with one hidden layer and 20 processing elements 

in hidden layers is the optimum structure for proposed 

problem. There are three input neurons in the input layer, 20 

hidden neurons in the hidden layer and two output neurons in 
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the output layer. The training of network performs in 71 

epochs so as to reduce the average MSE close to 4.41e-05. 

    The network has been trained for different IDC finger 

length but in a specified range (34mm-24mm). During the 

training process the neural network automatically adjusts its 

weights and threshold values such that the error between 

predicted and sampled outputs is minimized [9]. The 

adjustments are computed by the back propagation algorithm. 

The transfer function preferred is tansig for neural network. In 

table 1 lower cut off frequency obtained using CST software 

and using LM algorithm for different test patterns are 

compared and mean square error has been calculated. 

 

Table 1: Comparisons of results obtained using CST and LM 

algorithm on basis of mean square error for analysis of Band 

pass filter. 

 

Fig-3: Number of epochs to achieve minimum mean square 

error level in case of MLFFBP with LM training algorithm 

 

3.2. RBF Network 

     Radial basis function network is a feed forward neural 

network with a single hidden layer that use radial basis 

activation functions for hidden neurons. The RBF neural 

network has both a supervised and unsupervised component to 

its learning.  

     It consists of three layers of neurons—input, hidden and 

output. The hidden layer neurons represent a series of center in 

the input data space. Each of these centres has an activation 

function, typically Gaussian [8-9]. 

      In present work the spread value for RBF network was 

chosen as 1.1, which gives the best accuracy. The network was 

trained with 180 samples and tested with 20 samples. RBF 

network with accuracy of 99.3% is more accurate compared to 

MLPFFBP for filter design. The RBF network automatically 

adjusts the number of processing elements in the hidden layer 

till the defined accuracy is reached. Fig.4 shows the training 

performance of the neural network model is trained in 175 

epochs with MSE = 1.13173e-005. Table 2 shows results 

obtained using CST software and RBF network for different 

test patterns are compared. 

 

 

Finger 
length 
(mm) 

Freq lower 
(GHz) 
CST 

Freq lower 
(Ghz) 
LM 

MSE 
(LM) 

33.8 1.820 1.8087 0.000135 
33.45 1.825 1.8219 1.44E-05 
33.2 1.832 1.8277 2.02E-05 

32.85 1.842 1.8351 5.93E-05 
32.3 1.862 1.8642 4.41E-06 
32 1.880 1.8939 0.00018 

31.55 1.923 1.9331 9.8E-05 
31.15 1.948 1.9506 3.61E-06 
30.8 1.961 1.9589 4.84E-06 
30.4 1.973 1.9671 4.62E-05 

30.15 1.981 1.9732 6.24E-05 
29.75 1.990 1.9862 1.68E-05 
28.35 2.074 2.0809 4.36E-05 
27.85 2.113 2.1248 0.000121 
27.1 2.182 2.1797 5.76E-06 
26.3 2.238 2.2354 9.61E-06 
25.9 2.268 2.2703 2.25E-06 

25.35 2.304 2.2994 2.4E-05 
24.95 2.353 2.3589 2.7E-05 
24.35 2.422 2.42 5.29E-06 
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Fig-4 Number of epochs to achieve minimum mean square 

error level in RBF Network 

Table 2:  Comparisons of results obtained using CST and 

RBF on basis of mean square error for analysis of Band pass 

filter 

4. RESULT 

     The paper provides the effects of variation of finger length 

on bandwidth of interdigital band pass filter. It has been 

observed that the both Fu & Fl cut off frequency start shifting 

toward high frequency end by reducing the finger length 

during simulation, which provides better understanding that 

for given filter design by reducing length of finger strip, we 

can shift operating frequency towards higher frequency. The 

mean absolute percentage error (MAPE) for LM training is 

1.512 % whereas for RBF network is 0.6532%, which shows 

that experimental results generated by radial basis method are 

more fast and accurate. 

      Figure-5 shows comparison of LM and RBF algorithm 

based on mean square error of output cut off frequency and 

observed that RBF algorithm provide low value of 

performance goal indicating that trained ANN model is an 

accurate model for filter design.  

 

 

Fig-5: Graph showing comparison of Average mean square 

error for Levenberg-Marquardt and RBF ANN Algorithm 

 

5. CONCLUSION 

       An efficient and time saving method for calculation of 

bandwidth of filter was discussed using ANN. The results 

obtained with the present technique are closer to the 

experimental results generated by simulating interdigital filter 

using CST software on the FR4 (Lossy) substrate. The paper 

concludes that results obtained using present ANN techniques 

are quite satisfactory and followed the experimental drift and 

also that RBF is giving the best approximation to the design as 

compared to MLFFBP. In the analysis, one can select the 

exact value of finger length to obtain desire set of cut off 

frequency over working frequency range without using 

laborious calculation. 
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Finger 
length 
(mm) 

Freq lower 
(GHz) 
CST 

Freq lower 
(GHz) 
RBF 

MSE 
(RBF) 

33.8 1.820 1.812 0.00016 
33.45 1.825 1.8221 3.14E-05 
33.2 1.832 1.8327 1.21E-06 
32.85 1.842 1.8425 8.41E-06 
32.3 1.862 1.8614 0.000016 
32 1.880 1.8833 1.52E-05 
31.55 1.923 1.9226 8.1E-07 
31.15 1.948 1.946 9E-08 
30.8 1.961 1.9623 4.9E-07 
30.4 1.973 1.9739 8.1E-07 
30.15 1.981 1.9797 6.4E-07 
29.75 1.990 1.9921 9E-08 
28.35 2.074 2.0726 6.25E-06 
27.85 2.113 2.1176 8.41E-06 
27.1 2.182 2.1823 5.76E-06 
26.3 2.238 2.2382 2.21E-05 
25.9 2.268 2.27 1.68E-05 
25.35 2.304 2.2996 3.84E-05 
24.95 2.353 2.3594 1.3E-05 
24.35 2.422 2.4205 2.92E-05 
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ABSTRACT 

Alterations in the rainfall pattern, temperature and other weather conditions etc; are witnessed in the Varhad region, that has been 

accelerated during last 2-3 decades resulting into a dramatic paradigm shift in its climate. This has affected the cropping pattern 

and its adaptability, resulted into extinction of the few animal species, weather vulnerability and reform in microbial communities. 

As its consequence, there have been several losses in the few of local crop varieties, fauna and flora. The possible reasons for such 

unawareness about the climatic change in this particular region have been suggested. Overall, in this free lance commentary, few 

visual experiences and recordable observations of Varhadi flora and fauna against changing regional climate have been discussed. 

Key words: Climate change, Varhad, weather vulnerability 

 

THE ARTICLE 

North-eastern region of the Maharashtra state and central parts 

of India i.e. Vidarbha and Khandesh majorly covers the areas 

of Wardha, Kanhan, Wainganga and Tapi-Purna river basins, 

respectively and forest covers with the soils of alluvial to 

black cotton type that have poor to appropriate fertilization 

capacity (Phirke et al., 2010). The Vidarbha further constitutes 

of the area of Varhad and Zadipatti. The Varhad region also 

has the Sant Gadge Baba Amravati University’s (SGBAU) 

jurisdiction prevailing over the parts of this region constituting 

five districts including Amravati (a revenue divisional 

government head quarter), Akola, Buldhana, Washim and 

Yavatmal.  

This region is traversed at the middle by the National 

Highway No. 6 (NH-6) starting from Dhule up to Gondia and 

offers the shelter, food, protection and geography to the human 

inhabitants that belongs to various ethnicities, races, 

communities, faiths and tribes and use and exploit the 

available natural resources for their livelihood. Among the 

non-human inhabitants, it includes several plant species 

including naturally grown vegetation, agriculture and forests; 

animal species including domestic livestock, wild and native 

genera and microbial communities that have made these eco-

systems sustainable through their contribution in biogeo-

chemical cycling of all required vital elements.  

This has resulted in the multifaceted ecological 

interactions of all these inhabitants with the biotic and abiotic 

factors of the regional environment. This region has 

participated successfully in national population increase as 

well as green and white revolutions and also, enjoyed its 

socio-economic benefits. Increase in human population per 

unit area per unit time has reduced the equal and justified use 

of natural resources specifically air, water and land for 

generating food and space for activities. This has forced 

several people to seek professional alternatives. Many have 

tried to increase the availability of land by successive 

deforestation and removing the cover of vegetation for 

cultivation, construction and industry.  

The greed towards the continuous power generation 

and consumption for increase in the overall standard of living 

and transportation; lead to the pollution through fuel 

consumption. Therefore, human activity was among the major 

biotic factor that makes the impact on the ever changing 

environment of the region that is contributed to the national 

and global levels. Among the notable feature of pollution is 

the steady rise in the gaseous inorganic carbon emission (CO2) 
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with the least ways for its recycling back into organic biomass 

(Aggarwal, 2008). 

On this background, this region is witnessing the 

change in its climate especially intolerable temperature rise 

since last two decades during different seasons like monsoon, 

winter and summer. This change is further affecting the 

environmental conditions like relative humidity, water 

availability, drought and heavy rains etc. causing alterations in 

the hydrological cycles, making the region’s agro-based 

economy unequal, bias and unsustainable for all levels.  

Cumulatively, this led to depletion of overall pleasant 

climate for maintaining the sustainable standards of 

inhabitation for the people of the region. Therefore, the study 

and execution of this project would have been limited to the 

area under north-eastern Maharashtra. 

The following is the brief background of the topic 

and a review of exhaustive literature for the study. Only 

selected information that was easily grasped and 

comprehended by the investigator and considered needful to 

emphasise the significance of this topic has been included 

herewith. Thus, it is merely representative and not the 

complete. Hence, simple and easily comprehensible issues are 

discussed herewith. 

The author approaching his forties is native to the 

north-east Maharashtra region and has traveled vigorously to 

know the climate and geography of this region called Varhad 

(under Wardha, Kanhan and Wainganga river basins), 

Khandesh (under Tapi-Purna river basins) and Marathwada 

(under Godavari basin). Since his childhood, he has observed 

the drastic and dramatic changes in the paradigm of the 

surrounding climate and the environment of these regions. The 

major are from the agriculture, forestry, wildlife, livestock and 

sociology. Also, he has read from the history of the region and 

recorded few of the folklores and stories from aged, learned, 

respected leaders of the various societies about the past 

climate, environment and sociology of the region.  

The brain-storming discussions with the farmers, 

peasants, multidisciplinary faculty members and scientists, 

traders, entrepreneurs, wildlife workers, NGOs, GOs, 

politicians and policy makers about the several observations 

he/they had in the habitats while deriving their livelihood, 

residing in the region and working in the surrounding 

environment revealed the following few of the eye-opening 

examples particularly from these regions. 

 

1. Past memories of then developing farmers: The 

oldest people almost disappeared from the life, told about 

cultivation of the sugarcane as a major cash crop upto 1920 in 

whole Varhad or Vidarbha that has been almost abandoned 

later on largely due to gradual changes in climatic conditions. 

Other crops such as brinjals (Solanum melongena), chillies 

(Capsicum annuum), tomato (Solanum lycopersium), onion 

(Allium sepa), garlic (Zingiber officinale) and other vegetable 

and fruit crops like berries (Zyziphus jojoba), bananas (Musa 

paradisiaca), oranges (Citrus sinesis), sweet lime (Citrus 

aurantifolia), lemons (Citrus limon), papaya (Carica papaya) 

etc. also suffered losses. The yield losses are huge for this 

region where temperatures are already high for last 3-4 

decades (Phirke et al., 2003 and 2010).  

 

2. Visual observations among oilseeds: The North-

eastern Maharashtrian farmers adopted the cultivation and oil 

extraction of sunflower (Helianthus spp.) during nineties that 

has been completely abandoned now due to reduced yield of 

the crop for weather reasons. The Varhad cultivated safflower 

on large scale for oil extraction, which is fighting for 

maintaining its threshold limits for the possible extinction 

from the region. The groundnut which was a major oil seed 

crop in the stated region, finds no place now a days. Last two 

decades have completely covered the whole arid districts of 

north eastern Maharashtra by soybean as a major short term 

rabbi oil seed crop as this region favored the maximal 

productivity of soybean, possibly due to the reason that 

soybean production reciprocates with the rise in the 

surrounding concentration of assimilable CO2 (Lal et al., 1999 

and Mall et al., 2004).    

 

3. Experiences in cereals: The local varieties called 

gavran (literally meaning country) of sorghum (Sorghum 

bicolor) like Savner (Brown colored grains); Amner or 

Amalner (yellow colored grains) and that with white grains are 

totally extinct now. Those are replaced completely by the 

introduced hybrid varieties of jowar. The grain yield of 
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sorghum lowers during winter than in monsoon in this 

sorghum producing regions. The sweet sorghum variety wani, 

which offered best quality hurda (sweet grains those can be 

roasted to enjoy as party snacks) and sweet stubble juice; 

struggles hard to maintain its existence in the regional 

ecosystem (Srivastava et al., 2010). Varhadi and Khandeshi 

farmers have observed and experienced that an increase of 

winter temperature from normal decreased wheat grain yield. 

Wheat (Tritium aestivum) is a major preferred kharip cereal in 

north eastern Maharashtra, requiring severe colds during its 

early growth stages for targeted productivity, is genuinely 

affected by intra-seasonal temperature variation. If any winter 

does not (i) begin on time, (ii) drop temperatures considerably 

down and (iii) elongate to the regular periods adequately; the 

growth of wheat crop is adversely affected lowering the 

potential yield that was hoped for. This observation of the 

regional peasants matches with that of simulation study made 

by Prabhjyot-Kaur et al., 2007. 

 

4. The extinction of friendly, aesthetic and wild 

animals: The zoological fauna of vultures (Gyps indicus) 

[natural scavengers], centipedes (Scutigera coleoptrata), black 

and yellow scorpions (Pandius imperater), house sparrows 

(Passer domesticus), parakeets (Psittacula kvameri), crows 

(Coruus corone) all these regular visitors to domestic, rural 

and urban premises have vanished in the last thirty years 

(Houghton at al., 1996; IPCC, 2007a, b). The new species of 

birds that weren’t witnessed before 10 years started regularly 

visiting domestic premises, now. 

 

5. The influence on our routine microbiological 

laboratory work: The scientifically planned biological 

experiments are failing to provide the logically anticipated 

observations for the psychrophillic and mesophillic organisms 

due to considerable increase in ambient temperature, dryness 

and wind velocities, making results more ambiguous and R & 

D efforts futile. Contamination of thermophiles in mesophillic 

and mesophiles in psychrophillic microbial experiments is 

common now-a-days in our microbiological laboratories. To 

remove such suspects from research, the use of tailored skill, 

power and cost-intensive sophisticated instrumentation 

become unavoidable to conduct accurate experimentation 

under temperature and humidity controlled dust-proof 

laboratory conditions.  

 

6. The weather vulnerability: Citizens are 

experiencing extremes of temperature. After the mid of 

February, people can not move outside due to intolerable heat 

affecting the trade, work during summer and farmers has to 

wait till July and August for the emergence of Monsoon. The 

vulnerability is increasing day-wise due to sudden, speedy and 

abrupt climatic changes compounded with various socio-

economic troubles including poverty, ignorance and 

heterogeneity in society. A rise in the temperature also has a 

significant effect on the quality of cotton, fruits, vegetables, 

aromatic and medicinal plants. The nutritional quality of 

cereals and pulses are moderately affected which subsequently 

will have consequences for nutritional security of our 

developing country where cereals are the primary diet. 

Economically and socially disadvantaged sections of the 

society are the prime preys for such kind of damages as those 

don’t have quality food, clothes and shelter to manage with 

changes in the habitats.  

While watching this paradigm shift, the scientific 

temperament bestowed upon investigator through ongoing 

continuous education and research always created several 

questions in his mind about the various reasons that might be 

prevailing behind the climate change especially change in 

rainfall pattern, temperature, air and water pollution, 

compounded with enormous deforestation, over exploitation of 

natural resources including the deterioration of soil fertility. 

The lack of knowledge, unawareness towards the 

climatic and interdisciplinary approach, lukewarm attitude of 

the teaching and research faculties from state and regional 

universities and institutes towards introducing the concepts of 

green house effect, global warming and newer research 

methodologies related to green house gaseous analysis and 

microbial production of atmospheric trace gases apart from 

other anthopogenically induced green house gas emission etc. 

are among the fewer, but significant reasons for the fact, why 

this area of the study is not strengthened especially in 

Maharashtra and this region. 
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ABSTRACT 

Medical images are pictures of distributions of physical attributes captured by an image acquisition system. Most of today’s 

images are digital. They may be post processed for analysis by a computer-assisted method. Edges are important features in an 

image. Edge detection extracts salient features from an image such as corners, lines and curves. These features are used by higher 

level computer   vision algorithms. Segmentation plays a crucial role in extraction of useful information and attributes from 

medical images. Different edge detection methods are applied on dental images. It is implemented using MATLAB. 

 

Keywords – Edge Detection, Dental Image, Canny

1. INTRODUCTION 

   Images are acquired using x-ray modality and various edge 

detection methods are applied onto the images. This process 

reveals the edge detection method which gives minute 

anatomical details and good resolution. 

2. X-RAY IMAGE ACQUISITION 

  Medical images come in one of two varieties: Projection 

images project a physical parameter in the human body on a 

2D image, while slice images produce a one-to-one mapping 

of the measured value. Medical images may show anatomy 

including the pathological variation of anatomy if the 

measured value is related to it or physiology when the 

distribution of substances is traced. 

 

 2.1 X-Ray Imaging: 

  This technique measures the absorption of short wave 

electromagnetic waves, which is known to vary between 

different tissues. X-ray imaging uses the dependency of 

photoelectric absorption on the atomic number for producing a 

diagnostically meaningful image. Diagnostic equipment for x-

ray imaging consists at least of a cathode ray tube emitting x-

rays and a receptor with the patient placed between the emitter 

and receptor. The receptor may be film, an image intensifier, 

or a flat panel detector with the latter two producing digital 

images. A physical property measured by an imaging device 

and presented as a picture must meet three conditions to be 

useful. It has to penetrate the human body, it must not unduly 

interfere with it, and it must be meaningful for answering 

some medically relevant question. 

  X rays are electromagnetic waves with a wavelength above 

the visible spectrum. Electromagnetic radiation has the 

characteristics of waves, but is actually travelling as clusters of 

energy called photons with a given wavelength. 

Electromagnetic waves do not need a carrier such as sound 

waves and travel at the speed of light c. The energy of a 

photon measured in electron volts (eV) is the energy that a 

single electron acquires when moving through a potential of 1 

V. The energy of a photon is characterized by its wavelength. 

It is given by 

 

                           e = 1.24/ƛ …………….……… (1) 

 

  X rays are generated as excess energy from electrons in the 

material of a cathoderay tube (CRT).when heating the cathode. 

Energy from heating causes electrons to be released from the 
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cathode and accelerated toward the anode. In the anode, 

electrons lose their kinetic energy by excitation, ionization, 

and radiation. Excitation and ionization cause electrons of the 

anode material to move from an outer shell to an inner shell. 

For excitation, this happens directly, whereas ionization causes 

the electrons of an outer shell to be released, which then 

excites the electrons of another atom.  

 

 

 

 

 

The excess energy being released as x rays depends on the 

energy difference between the outer and the inner shells. 

Hence, the radiation from this process is monochrome. This 

kind of x ray is called characteristic or monochrome radiation. 

Most of the x-ray radiation, however, is polychrome. An 

incident electron is slowed down by passing the nucleus of an 

atom. Slowing down means that the frequency of the electron 

changes. The excess energy is emitted as a photon. Its amount 

depends on how close the incident electron passes to the 

nucleus. All its energy is released as x rays if it annihilates in 

the nucleus. If it passes the nucleus, more energy is released 

for an inner shell passage than for an outer shell passage. This 

type of radiation is called bremsstrahlung and it is inherently 

polychrome. 

 

2.2 Edge Detection: 

  Edge detection is by far the most common approach for 

detecting meaning discontinuities in gray level. Edges are 

significant local changes of intensity in an image. Edges 

typically occur on the boundary between two different regions 

in an image. An edge point is a point at the location of a local 

intensity change. An edge detector is an algorithm that 

computes the edges in an image.  

3. METHODS 

3.1 Sobel Operator: 

  The Sobel operator performs a 2-D spatial gradient 

measurement on an image and so emphasizes regions of high 

spatial gradient that correspond to edges. Typically it is used 

to find the approximate absolute gradient magnitude at each 

point in an input grey scale image. One the most commonly 

used edge operators. 

– computes the edge at (i, j) 

– Smoothing at the same time 

– places emphasis on pixels closest to (i, j) 

 

               MASKS FOR SOBEL OPERATOR 

 

 … (2) 

 …. (3) 

 

3.2 Prewitt Operator: 

  Prewitt operator is a discrete differentiation operator, 

computing an approximation of the gradient of the image. At 

each point in the image, the result of the prewitt operator is 

either corresponding gradient vector or the normal of this 

vector. Similar to Sobel but does not place any emphasis on 

pixels. 

 

 

         

 

                           Gx                                     GY 

       MASKS FOR PREWITT OPERATOR 

 

 

Prewitt masks are easier to implement than sobel operator. But 

the later have slightly higher noise suppression characteristics. 

 

3.3. Canny Operator: 

  The Canny edge detector is an edge detection operator that 

uses a multi-stage algorithm to detect a wide range of edges in 

images. Canny's aim was to discover the optimal edge 

detection algorithm. In this situation, an "optimal" edge 

detector means: 

1  2 1 

 0  0 0 

-1 -2 -1 

-1 0 1 

-2 0 2 

-1 0 1 

1 1 1 

0 0 0 

-1 -1 -1 

-1 0 1 

-1 0 1 

-1 0 1 
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•  Good detection – the algorithm should mark as many 

real edges in the image as possible. 

•  Good localization –edges marked should be as close as 

possible to the edge in the real image. 

•  Minimal response – a given edge in the image should 

only be marked once, and where possible, image noise 

should not create false edges. 

The smoothing filter used in the first stage directly affects the 

results of the Canny algorithm. Smaller filters cause less 

blurring, and allow detection of small, sharp lines. A larger 

filter causes more blurring, smearing out the value of a given 

pixel over a larger area of the image. Larger blurring radii are 

more useful for detecting larger, smoother edges. The 

algorithm then tracks along the top of these ridges and sets to 

zero all pixels that are not actually on the ridge top so as to 

give a thin line in the output, a process known as nonmaximal 

suppression. The tracking process exhibits hysteresis 

controlled by two thresholds: T1 and T2 with T1 > T2. 

Tracking can only begin at a point on a ridge higher than T1. 

Tracking then continues in both directions out from that point 

until the height of the ridge falls below T2. This hysteresis 

helps to ensure that noisy edges are not broken up into 

multiple edge fragments. 

 

Canny edge detection algorithm: 

1. Compute fx and fy 

 

 

 

 

G(x,y) is the Gaussian function 

Gx(x,y) is the derivative of G(x,y) with respect to x: 

Gx(x,y)=  

Gy(x,y) is the derivative of G(x,y) with respect to y: 

Gy(x,y)=  

2. Compute the gradient magnitude 

Mag (i,j) =  

3. Apply non-maximal suppression 

4. Apply hysteresis thresholding/edge linking 

 

 

 

3.4 Roberts Operator: 

  The Roberts cross operator provides a simple approximation 

to the gradient magnitude. In this cross operator, the detection 

of edges and their orientations is said to be simple due to the 

approximation of the gradient magnitude. The disadvantages 

of these cross operator are sensitivity to the noise, in the 

detection of the edges and their orientations. The increase in 

the noise to the image will eventually degrade the magnitude 

of the edges. The major disadvantage is the inaccuracy, as the 

gradient magnitude of the edges decreases. Most probably the 

accuracy also decreases. The operator consists of a pair of 2×2 

convolution masks 

 

 

 

             

Masks for Roberts Operator 

 

 

 

3.5 Zero Crossing Operator: 

  The zero crossing detector looks for places in the Laplacian 

of an image where the value of the Laplacian passes through 

zero i.e. points where the Laplacian changes sign. Such points 

often occur at `edges' in images i.e. points where the intensity 

of the image changes rapidly, but they also occur at places that 

are not as easy to associate with edges. Zero crossings always 

lie on closed contours and so the output from the zero crossing 

detectors is usually a binary image with single pixel thickness 

lines showing the positions of the zero crossing points. The 

advantages of the zero crossing operators are detecting edges 

and their orientations. The second advantage is the fixed 

characteristics in all directions. The disadvantage is sensitivity 

1  0 

 0 -1 

0  1 

 -1  0 
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to the noise. The second disadvantage is that, the operation 

gets diffracted by some of the existing edges in the noisy 

image. 

  The starting point for the zero crossing detector is an image 

which has been filtered using the Laplacian of Gaussian filter. 

The zero crossings that result are strongly influenced by the 

size of the Gaussian used for the smoothing stage of this 

operator.  

3.6 Log Operator: 

(Laplacian of Gaussian) 

  Gaussian filter is used to filter out noise. Laplacian is used as 

the enhancement step. Enhancement is done by transforming 

edges into zero crossings. This is done using a 3x3 mask. 

Detection is done by finding the zero crossings. That is the 

detection criteria is the presence of a zero crossing in the 

second derivative with the corresponding large peak in the first 

derivative. To find a zero crossing it is possible to use a 3x3 

mask that checks sign changes around a pixel. 

 

 0  0 -1  0  0 

 0 -1 -2 -1  0 

-1 -2 16 -2 -1 

 0 -1 -2 -1  0 

 0  0 -1  0  0 

 

Mask for log 

 

                         

                 …. (4) 

 

Where 

…. (5) 

 

4. MATLAB CODING 

a=imread('dental.jpg'); 

a1=rgb2gray(a); 

t=edge(a1,'sobel'); 

t1=edge(a1,'prewitt'); 

h2=edge(a1,'canny'); 

h3=edge(a1,'zerocross'); 

h4=edge(a1,'log'); 

t2=edge(a1,'roberts'); 

subplot(3,2,1);imshow(t) 

subplot(3,2,2);imshow(t1) 

subplot(3,2,3);imshow(h2) 

subplot(3,2,4);imshow(h3) 

subplot(3,2,5);imshow(h4) 

subplot(3,2,6);imshow(t2) 

[x,y]=size(a1); 

m=mean2(t) 

m1=mean2(t1) 

m2=mean2(h2) 

m3=mean2(h3) 

m4=mean2(h4) 

m5=mean2(t2) 

sd1=std2(t) 

sd2=std2(t1) 

sd3=std2(h2) 

sd4=std2(h3) 

sd5=std2(h4) 

sd6=std2(t2) 

 

 

     Input Images 
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5. OUTPUT                                

 

         Dental Image-1              

        

Dental Image-2                        

            

Dental Image-3 

                                

 

             Dental Image-4 

 

 

6.TABLE 

 

 

          Table 1: Standard Deviation of Four Dental Images 

 

Operators    1    2      3      4 

Sobel 0.0261 0.0351 0.0281 0.0263 

Prewitt 0.0258 0.0348 0.0278 0.0262 

Canny 0.0804 0.0623 0.0605 0.0571 

Roberts 0.0411 0.0378 0.0247 0.0255 

Zerocross 0.0502 0.0454 0.0445 0.0394 

Log 0.0502 0.0454 0.0445 0.0394 

 

      Table-2:  Mean of Four Dental Images 

 

 

 

Operators    1    2      3      4 

Sobel 0.1593 0.1840 0.1653 0.1599 

Prewitt 0.1586 0.1834 0.1644 0.1598 

Canny 0.2719 0.2417 0.2384 0.2321 

Roberts 0.1985 0.1908 0.1551 0.1578 

Zerocross 0.2185 0.2081 0.2062 0.1945 

Log 0.2185 0.2081 0.2602 0.1945 
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7. GRAPH 

 

Graph-1: Graph for standard deviation of dental images 

corresponding to different operators 

 

8. RESULT 

   Various Edge detection techniques were used and the Canny 

edge detector proves to be the best with its statistical values 

indicating its excellence from table 1. This multi-stage process 

clearly displays the edges of objects by controlling the amount 

of detail which appears in the edge image. Superior Noise 

suppression characteristics and better detection ability 

especially in noise conditions make it a widely preffered 

method. 
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ABSTRACT  

After going through literature of Horney’s tripartite neurotic trends, the items for the Self Orientation Scale were selected. The 

scale was developed with 15 items. Each item begins with a situation which has three alternative behavioral responses. One 

depicting moving towards people, second depicting moving away and the third depicting moving against people. The scale was 

administered to 100 students. For item analysis of the test the median split was applied to the scores of moving towards people, 

away from people and against people and two groups for each neurotic trend were obtained. The frequencies of the responses to 

each alternative were tabulated for the high and the low groups. Chi-square test was applied on these frequencies to test whether 

the particular response differentiated between the high and the low groups pertaining to the concerned tendency. Those items 

where a significant chi square value has been obtained have high discriminative validity and thus are quite appropriate for 

distinguishing people who are high or low on the respective trends. 

 

Key words:  Neurotic Trends, Moving toward people, moving away from people, moving against people, Self Orientation Scale, 

Karen Horney. 

 

1. INTRODUCTION 

      Over a six decade ago, Karen Horney emphasized the 

significance of interpersonal relations among individuals. In, 

The Neurotic Personality of Our Time (1937) and ‘The New 

Ways on Psychoanalysis’ (1939), she tried to redefine 

psychoanalysis by replacing  Freud’s biological orientation 

with an emphasis on culture and interpersonal relationships. 

In, ‘Our Inner Conflict’ (1945) and ‘Neurosis and Human 

Growth’ (1950), she developed her complete theory in which 

individuals cop with the anxiety produced by feeling unsafe, 

unloved and unvalued by developing both interpersonal and 

intrapsychic neurotic strategies. The interpersonal strategies 

involve moving toward, against, or away from other people 

and adopting a self-effacing, expansive or resigned solutions. 

Each of these solutions entails of personality traits, behaviors 

and beliefs. 

       The strategy of moving towards people is the self-effacing 

solution in which the person compulsively seeks affection and 

acceptance from others through dependency, humility and self-

sacrificing ‘goodness’. The strategy of moving against people 

is the expansive solution in which the person may be 

narcissistic, perfectionist or arrogant and vindictive. Such 

people are full of self-admiration and try to achieve mastery by 

manipulating others.  Finally the strategy of moving away 

from people is the resigned solution, in which the person 

strives for independence and privacy. Such a person is self-

sufficient, has few friends and prefers isolation. The Karen 
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Horney’s tripartite theory can be very useful in the evaluation 

of various interpersonal relationships. But despite calls for 

more investigations into Horney’s theories, e.g., van den 

Daele, (1987), there has been a dearth of empirical research. 

However, Cohen (1967) and Coolidge (2001) have made 

meaningful attempts to study Karen Horney’s neurotic trends. 

The present research paper is an attempt to develop the self-

orientation scale (SOS) to assess the three interactional 

patterns given by Karen Horney 

   

   Further research in this area would require the measurement 

of the Horney tripartite neurotic trends. For this purpose, a 

scale needs to be developed. The author is not familiar with an 

appropriate scale for measuring these criteria is there in Indian. 

Thus, the development of such scale was therefore undertaken. 

 

2. METHOD 

2.1 Item Writing 

      After going through literature of Horney’s neurotic trends, 

the items for the Self Orientation Scale were selected. About 

20 items were given to three judges for reviewing their content 

and language. The judges were told that the scale was to 

measure Horney’s neurotic trends. A brief description of the 

concept of Horney’s neurotic trends (as given in the preceding 

paragraphs) was given to them. They were asked to write 

against each item ‘yes’ or ‘no’ depending on whether it assess 

or did not assess the neurotic trends. 

       Finally the scale was developed with 15 items. Each item 

begins with a situation which has three alternative behavioral 

responses. One depicting moving towards people, second 

depicting moving away people and the third depicting moving 

against people. The three types of responses were presented in 

different positions in successive items. The subject was 

required to choose the response which was most descriptive of 

his behavior by writing M (most) and also the response which 

was least descriptive of his behavior by writing L (least) in 

front of each statement 

       This scale was thus administered to 100 students in the 

age range of fifteen to seventeen years from the 12th class 

participated in the research.  

 

For the statement marked M a score of 2 was awarded for the 

concerned tendency, for the statement not marked, a score of 1 

was awarded and for the statement marked L, a score of 0 was 

awarded. In this manner the total score for each of the three 

dimensions was calculated. 

 

2.2 Item analysis  

      For item analysis of the test the median split was applied to 

the scores of moving towards people, away from people and 

against people and two groups for each neurotic trends were 

obtained. 

       The frequencies of the responses to each alternative were 

tabulated for the high and the low groups. Chi-square test was 

applied on these frequencies to test whether the particular 

response differentiated between the high and the low groups 

pertaining to the concerned tendency. The frequency and the 

chi-square values for all the alternatives are reported in table-1 

       Those items were a significant chi square value has been 

obtained have discriminative validity and thus are quite 

appropriate for distinguishing people who are high or low on 

the respective trend. The items which show non-significant 

chi-square value need to be modified for further research or 

application of the test 

 

2.3 Other statistics 

        Frequency Distribution, mean, standard deviation 

skewness and Kurtosis were calculated on a sample of 100 

subjects of scores obtained on the Self Orientation Scale 

(SOS). The values of the same are presented in table-2 

Items Moving toward People  Moving away from people Moving against from people 

Scores 2 1 0 Chi-square Scores 2 1 0 Chi-square Scores 2 1 0 Chi-square 

1 High 35 13 3  High 18 14 23  High 14 23 5  

Low 15 14 20 20.57** Low 6 6 33 10.00** Low 12 31  3.87 

2 High 44 5 2  High 3 17 35  High 7 26 9  
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Low 39 3 7 3.54 Low 2 14 29 0.005 Low 5 34 19 2.47 

3 High 32 14 5  High 27 19 9  High 5 22 15  

Low 19 15 15 8.31* Low 13 15 17 6.90* Low 4 16 38 8.70* 

4 High 46 4 1  High 10 35 10  High 3 20 19  

Low 35 4 10 8.82* Low 2 21 22 12.46** Low 3 16 39 4.90 

5 High 40 7 4  High 19 26 10  High 5 23 14  

Low 28 10 11 5.87 Low 9 17 19 7.32* Low 0 17 41 17.03** 

6 High 45 6 0  High 14 19 22  High 12 22 8  

Low 21 12 16 26.69** Low 2 10 33 13.12** Low 6 26 26 9.54* 

7 High 43 8 0  High 10 23 22  High 11 18 13  

Low 32 9 8 9.64** Low 1 14 30 9.88** Low 3 30 25 9.03* 

8 High 41 6 4  High 19 17 19  High 10 19 13  

Low 21 23 5 16.49** Low 4 10 31 13.61** Low 6 24 28 4.62 

9 High 42 6 3  High 11 26 18  High 10 16 16  

Low 30 8 11 6.82* Low 3 22 20 4.05 Low 4 21 33 6.75* 

10 High 51 0 0  High 4 34 17  High 3 17 22  

Low 42 4 3 7.83* Low 0 20 25 8.23* Low 1 25 32 1.86 

11 High 46 4 1  High 10 26 18  High 6 20 16  

Low 31 12 6 10.45* Low 6 11 28 8.81 Low 1 27 30 6.48* 

12 High 45 3 3  High 12 16 27  High 5 26 11  

Low 29 10 10 10.96** Low 6 14 25 1.22 Low 4 31 23 2.28 

13 High 34 11 6  High 25 16 14  High 2 23 17  

Low 28 11 10 1.54 Low 10 17 18 6.02* Low 1 21 36 4.79 

14 High 42 16 3  High 12 29 14  High 5 17 20  

Low 32 12 5 3.81 Low 9 19 17 1.82 Low 0 17 41 9.92** 

15 High 27 18 6  High 20 23 12  High 20 13 9  

Low 19 17 13 3.96 Low 5 18 22 11.66** Low 9 11 38 20.19** 

 *Chi square significant at 0.05 level = 5.991; **Chi square significant at 0.01 level = 9.210 

Table-1: The contingency table giving the frequency of the responses in the high and low groups on each of the three trends, and 

the respective Chi-square values. 

 

Moving towards people Moving away from people Moving against people 

C.I. F C.I. f C.I. F 

12-14 3 2-4 2 0-2 1 

14-16 0 4-6 7 2-4 5 

16-18 3 6-8 13 4-6 10 

18-20 16 8-10 16 6-8 13 

20-22 16 10-12 20 8-10 28 

22-24 16 12-14 22 10-12 20 
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24-26 24 14-16 10 12-14 18 

26-28 15 16-18 7 14-16 4 

28-30 7 18-20 3 16-18 1 

Mean 23.49 Mean 11.71 Mean 9.97 

SD 3.53 SD 3.58 SD 3.34 

Skewness -0.494 Skewness 0.048 Skewness -0.260 

Kurtosis -0.070 Kurtosis -0.354 Kurtosis 0.109 

      Table-2: Frequency distribution, means, standard deviation, skewness, and Kurtosis of scores obtained on the Self Orientation 

Scale (SOS) 

 

3. SELF-ORIENTATION SCALE 

Your Name: ___________________, Sex: ______________ 

Age: _____ 

Instructions: This scale has fifteen items. Each item has three 

responses. You are required to choose (i) the response which 

closely describes you (write ‘M’ in front of it) and the (ii) 

response which least closely describes you ‘L’ in front of it). 

There is no right or wrong response, so respond freely. Please 

do not spend too much time on each item. 

1. When I meet a stranger, I …. 

(a)  (___) take initiative to know him better. 

(b)  (___)    try to avoid him. 

(c)  (___)    try to ensure that he is not up to some tricks. 

2. When a friend moves to another town, I …. 

(a)  (___)    don’t bother about it. 

(b)  (___) miss him very much. 

(c)  (___)    consider it to be a good riddance. 

3. While working on a project, I …. 

(a)  (___) feel others may create problems in my 

project work, if they are allowed to join me. 

(b)  (___)    prefer to handle it alone. 

(c)  (___)    would like my friends to be my associates. 

4. When I go for shopping, I …. 

(a)   (___)   Like my friend/friends to accompany me. 

(b)   (___)   prefer to go alone. 

(c)   (___)   tell others not to poke there nose in my 

decisions. 

5. In the free periods at school, I …. 

(a)   (___)   prefer to spend time with my books. 

(b)   (___)  enjoy interacting and playing with others. 

(c)   (___)  Keep distance from others because they do 

not measure up to my expectations. 

6. I feel that …. 

(a)   (___) one has to be careful that the so called 

friends don’t exploit you. 

(b)   (___) living alone in better than living in the 

company of others. 

(c)   (___) I have made a number of good friends. 

7. I usually …. 

(a)  (___) win the heart of others. 

(b)  (___) avoid sharing feelings with others. 

(c)  (___) manage to keep others in their place. 

8. Generally, I …. 

(a)  (___) prefer to pass time alone. 

(b)  (___)   feels restless when I am alone for a long 

time. 

(c)  (___) tick off people who try to associate with me. 

9. I like others to …. 

(a)   (___) be a little scared of me. 

(b)   (___) keep to themselves. 

(c)   (___)   express their feelings to me. 

10.  When my friends face a problem, I…. 

(a)  (___) give full support to them. 

(b)  (___) let them tackle it themselves. 

(c)  (___) think they deserved it. 

11. Occupying a high position in the society, gives you the 

opportunity to …. 

(a)  (___) manage your life without bothering about 

others. 

(b)  (___) be kind and helpful to others. 
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(c)  (___) rebuke and direct others. 

12. After retirement one …. 

(a)  (___) does not have to bother whether others like 

what you say or do. 

(b)  (___) can lead a lonely life. 

(c)  (___) gets more time to spend with friends and 

relatives. 

13.  When I go to parties, I…. 

(a)  (___) try to attach myself to the most powerful 

person or group there. 

(b)  (___) can lead a lonely life 

(c)  (___) gets more time to spend with friends and 

relatives. 

14. If anybody need my books or notes in the school, .… 

(a)  (___) I tell them that I need them myself. 

(b)  (___) it gives me great pleasure to be helpful 

(c)  (___) I never give these to anybody, because I 

doubt the intention of other. 

15. If someone hurt me, I …. 

(a)  (___) am very much disappointed. 

(b)  (___) move away from the situation. 

(c)  (___) pay back in the same coin. 
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ABSTRACT 

The basic idea of a QALY is straightforward. The amount of time spent in a health state is weighted by the utility score given to 

that health state. It takes one year of perfect health (utility score of 1) to generate one QALY, whereas one year in a health state 

valued at 0.5 is regarded as being equivalent to half a QALY. Thus, an intervention that generates four additional years in a health 

state valued at 0.75 will generate one more QALY than an intervention that generates four additional years in a health state valued 

at 0.5. This paper discusses effect of self-medication on health care taking an educational institution population comprising of 

students, teaching and non-teaching staff in 2011. 

Keywords: Pharma economics, QALY, measuring clinical and health excellence 

 

1. INTRODUCTION 

Pharmacoeconomics [Mueller et al: 1997] refers to the 

scientific discipline that compares the value of one 

pharmaceutical drug or drug therapy to another.  A 

pharmacoeconomic study evaluates the cost (expressed in 

monetary terms) and effects (expressed in terms of monetary 

value, efficacy or enhanced quality of life) of a pharmaceutical 

product. 

Health care funders (governments, social security funds, 

insurance companies) are struggling to meet their rising costs. 

They make many efforts to contain drug costs, by price 

negotiation, patient co-payments or dedicated drug budgets. 

Expenditure on drug therapy is a particular target for their 

attention for several reasons: percentage of health care-costs in 

GDP, the ease of measurement of pharmaceutical costs in 

isolation, in contrast to most other health care costs; evidence 

of wasteful prescribing; and a perception that many drugs are 

overpriced and that the profits of the pharmaceutical industry 

are excessive. Pharmacoeconomic studies serve to guide 

optimal healthcare resource allocation, in a standardized and 

scientifically grounded manner. 

 One important consideration in a pharmacoeconomic 

evaluation is to decide the perspective from which the analysis 

should be conducted. 1- Institutional perspective that involve 

direct cost and 2-Societal perspective that involves indirect 

cost. Generally the societal perspective is considered but the 

health mangers facing problem of low budget concentrates on 

health service/institutional perspective.  

Methodologies used in pharmacoeconomic evaluation are:  

•  Cost-minimization analysis (assumed to be equivalent 
in comparative groups) 

•  Cost-benefit analysis (expressed in terms of domestic 
money unit) 

•  Cost-effectiveness analysis  (expressed in terms of 
natural units , for example :life years gained, mm Hg 
blood pressure) 

•  Cost-utility analysis(expressed in quality adjusted life 
year or other utilities) 
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1.1 Pharmacoecnomics and Drug   Development 

The pharmaceutical industry spends billions of dollars 

annually for development of new drugs. As a percentage of 

pharmaceutical sales, these research and development (R & D) 

costs are certainly higher than those found in other industries. 

The large number of compounds that must be evaluated to 

bring one drug to market contributes to the high R & D costs 

of drug development. 

The process by which a drug is evaluated and developed for 

the marketplace is illustrated in figure-1 

 

Figure-1: Source: Bootman J. L., Townsend R. J., McGhan W. F. Principles of Pharmacoeconomics. Second      edition, Harvey 

Whitney Books Company, Cincinnati, USA, 2002, page no.11 

 

2. LITERATURE REVIEW 

     Andrew Briggs (2010) in “Transportability of comparative 

effectiveness and cost effectiveness between countries” deals 

on the problematics faced and methods employed in 

transportability of data and calculating cost effectiveness of 

various drugs.  The author identified six threats to 

transferability of data which deals with cost-effectiveness 

analysis. Various methods like fixed effect and random effect 

approaches, statistical modeling were discussed. In this 

methods, he mainly focused on pooling or splitting the data, 

considering separate statistical modeling of the components of 

cost and effect. But the threats to transferability of data and 

identifying methods to generalize the cost-effectiveness 

evaluation was not done. 

        SaskiaKnies, Johan L.Severens, Andre J.H.A Ament, 

Silivia M.A.A Evers (2010) in “The transferability of valuing 

lost productivity across jurisdictions. Differences between 

National pharmacoeconomic guidelines” examines various 

national pharmacoeconomic guidelines regarding the 

identification, measurement and valuation of lost productivity. 

Considering societal perspective, valuation of health-related 

lost productivity hasbeen done.The theoretical framework on 

how lost productivity can be identified, measured and valued 

is described. And then various pharmacoeconomic guidelines 

that suggest including costs of absenteeism from paid and 

unpaid in valuing lost productivity were discussed. If the data 

is reported transparently, it will be easier to data across 

jurisdiction. 

         Jomkwanyothasamut, SprienTantivness, YotTeerawatt -

ananon (2009) in “Using economic evaluation in policy 

decision-making in Asian countries: Mission impossible or 

mission probable” aims to address the potential barriers that 
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could prohibit the use of or diminish the usefulness of   

economic evaluation in Asian settings. Barriers related to 

production of economic information and Decision contest 

related barriers are discussed and potential solutions to 

facilitate the use of economic evaluation in decision making 

are provided. No case studies are given.         

         Amy O’Sullivan, David Thompson, Debbie 

Becke,Burlington. (2008) in “Country-to-Country Adaptation 

of Pharmacoeconomic Research: Methodologic Challenges 

and Potential Solutions” focus on methodological challenges 

and solutions involved in adapting pharmacoeconomic 

research projects initiated in one country to another with 

different population , institutional and health care 

characteristics. The common approaches for 

pharmacoeconomic evaluation of each modeling and 

piggyback evaluations and issues in research adaptation are 

discussed. This is a relatively quicker and more efficient way 

of addressing information needs across country and 

demographic settings. 

     Thomas Reinhold, Bernd Bruggenjurgen, Micheal 

Schandler, Stephanie Rosenfeld, Franz Hessel, Stefan 

N.Willich (2010) in “Economic analysis based on 

multinational studies: methods for adapting findings to 

national contexts” summarizes several of the most common 

international methods for generating health economic analysis 

based on clinical studies on different settings. This paper 

described the possibility of transferring foreign economic 

study results to the country of interest by matching trial data 

with routine data of national databases. The role of 

econometric methods for cost effectiveness analysis alongside 

observational databases is discussed. The importance of this 

area of research is generalizability of randomized trials 

increases  since it saves time and R and D costs of various 

countries. 

      Micheal Drummond, Marco Barbieri, John Cook, Henry 

A. Glick, Joanna Lis, Farzana Malik, Shelby D.Reed, 

FransRutten, Mark Sculpher (2009) in “Transferability of 

economic evaluations across jurisdictions: ISPOR good 

research practices task force report”  focuses on what country-

specific guidelines for pharmacoeconomic evaluation say 

about transferability, discusses which elements of data could 

potentially vary from place to place. They developed good 

researched practices for dealing with aspects of transferability 

by defining the decision problem, discussing steps for 

determining appropriate methods for adjusting cost – 

effectiveness information analyzing patient data from 

multilocation studies, study of multilevel models.  

Marius A.Kemler, Jon Rapheal, Antony Bentley, Rod S.Taylor 

(2010) in ”The cost –effectiveness of spinal cord stimulation 

for complex regional pain syndrome” deals with the 

assessment of cost-effectiveness of the addition of spinal cord 

stimulation (SCS) to conventional medical 

management(CMM) and CMM alone in patients with complex 

regional pain syndrome and to determine the cost-

effectiveness of non-rechargeable versus rechargeable SCS 

implant generators(IPG) . Analysis is done through a 2 stage 

decision analytic model which reflected possible initial 6 

months responses to SCS and a Markov model simulated costs 

and QALY over a 15 year time horizon. By comparing the 

costs of SCS and CMM over 15 year time period, SCS is 

found to be cost- effective. It also has been found out in this 

paper that when the longevity of an IPG is less than 4 years, a 

rechargeable IPG is the most cost-effective option. 

       Manueal Joore, Danielle Brunenberg, Patricia Nelemens, 

EmielWouters, Petra Kujipers, AdriaanHonig, Danielle 

Willems, Peter de Leeuw, Johan Severens, AnneliesBoonen 

(2009) in “The impact of differences in EQ-5D and SF-6D 

utility scores on the acceptability of cost-utility ratios: Results 

across five trial-based cost-utility studies”  

      This paper deals with the investigation of whether 

differences in utility scores based on EQ-5D and SF-6D have 

impact on incremental cost-utility ratios in 5 distinct patient 

groups. Five empirical data sets of trial based cost-utility 

studies that included patients with different disease condition 

and severity were used and compared incremental QALY’s , 

incremental cost-utility ratio and the probability that 

incremental cost-utility ratio was acceptable within and across 

the data sets. 

 

3. CALCULATION OF QALY FROM EQ-

5D QUESTIONNAIRE 
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      A QALY is the acronym for a quality-adjusted life-year is 

the arithmetic product of life expectancy and a measure of the 

quality of the remaining life-years. The National Institute for 

Health and Clinical Excellence (NICE) defines the QALY as a 

measure of a person’s length of life weighted by a valuation of 

their health-related quality of life  

The quantity of life, expressed in terms of survival or life 

expectancy, is a traditional measure that is widely accepted 

and has few problems of comparison – people are either alive 

or not.  

     Quality of life, on the other hand, embraces a whole range 

of different facets of people’s lives, not just their health status. 

Even restricting the focus to a person’s health-related quality 

of life will result in a number of dimensions relating to both 

physical and mental capacity. 

 A number of approaches have been used to generate these 

quality of life valuations, referred to as health utilities; for 

example, standard gamble[2], time trade-off[3] and the use of 

rating scales .The utilities that are produced represent the 

valuations attached to each health state on a continuum 

between 0 and 1,where 0 is equivalent to being dead and 1 

represents the best possible health state, Although some health 

states are regarded as being worse than death and have 

negative magnitudes there are several instruments which 

measure health related quality of life. They are: EQ-5D,SF-

36,SF-12,SF-6D.EQ-5D and SF-6D are used for economic 

evaluation i,e. QALY measurement. 

Each of the 5 dimensions comprising the EQ-5D descriptive 

system is divided into 3 levels of perceived problems:  

Level 1: indicating no problem  

Level 2: indicating some problems  

Level 3: indicating extreme problems  

A unique health state is defined by combining 1 level from 

each of the 5 dimensions. The 5 dimensions are: 

1. Mobility 

2. Self-care 

3. Usual activities 

4. Pain/discomfort 

5. Anxiety/Depression 

    A total of 243 possible health states is defined in this way. 

Each state is referred to in terms of a 5 digit code. For 

example, state 11111 indicates no problems on any of the 5 

dimensions, while state 11223 indicates no problems with 

mobility and self-care, some problems with performing usual 

activities, moderate pain or discomfort and extreme anxiety or 

depression. Two more states are included,  i.e. unconscious 

state and death. 

4. A CASE STUDY 

CONVERTING EQ-5D STATES TO A SINGLE 

SUMMARY INDEX AND SURVEY IN BITS Educational 

campus, Goa, India: 

EQ-5D health states, defined by the EQ-5D descriptive 

system, may be converted into a single summary index by 

applying a formula that essentially attaches values (also called 

weights) to each of the levels in each dimension. The index is 

calculated by deducting the appropriate weights from 1, the 

value for full health (i.e. state 11111). Information in this 

format is useful, for example, in cost utility analysis.  

Value sets have been derived for EQ-5D in several countries 

using the EQ-5D visual analogue scale (EQ-5D VAS) 

valuation technique or the time trade-off (TTO) valuation 

technique. The list of currently available value sets with the 

number of respondents and valuation technique applied is 

presented in table 1. Most of the EQ-5D value sets have been 

obtained using a representative sample of the general 

population. 

4.1 Survey Results and Calculation of QALY 

Survey is conducted among BITS-Pilani, K.K.Birla Goa 

campus Students. Sample population is N=95.Valuation is 

based on UK TTO based value sets and is calculated using 

EQ-5D index calculator .By grouping the data from the survey, 

the following table was generated: 
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     Table-1: Grouping the survey results: EQ-5D 

DIMENSIONS 

Table2- Individual Results 

The basic idea of a QALY is straightforward. The amount of 

time spent in a health state is weighted by the utility score 

given to that health state. It takes one year of perfect health 

(utility score of 1) to generate one QALY, whereas one year in 

a health state valued at 0.5 is regarded as being equivalent to 

half a QALY. Thus, an intervention that generates four 

additional years in a health state valued at 0.75 will generate 

one more QALY than an intervention that generates four 

additional years in a health state valued at 0.5. 

4.2 Effect of Self-Medication on QALY 

Self-medication is a term used to describe the usage of drugs 

including alcohol or other self-soothing forms of behavior to 

 treat untreated and often undiagnosed mental dullness, stress 

and anxiety including mental illness and/or psychological 

trauma. 

    Divide self-medication into two parts for the convenience of 

study. 

1. Drugs used for illness either physical or mental 

illness i.e. health care 

2. Drugs used for pleasure and alcohol 

Here only the economic aspects of drugs used for health are 

discussed. 

QALY can be used for studying the economic aspects of 

drugs. QALY is used in assessing the value for money of a 

medical intervention. 

1-Increase in QALY   2-Decrease in QALY 

1. Increase in QALY:   

 QALY can be increased in case of self-medication if the drugs 

react to the illness positively and there is no requirement of 

further medical intervention 

2. Decrease in QALY: 

Decrease in QALY in self-medication can be divided into two 

parts for the convenience of our study. 1-Neutral 2-Negative 

i. Neutral: even after self-medication the illness is not cured 

then the patient has to go for medical intervention which 

increases the overall cost of the treatment. 

ii. Negative:  sometimes self-medication leads to side effects 

due to lack of knowledge about dosage etc. This increases the 

cost of medical intervention due to side effects 

The cost utility of the self-medication over the medical 

intervention is discussed. By calculating the additional QALY 

obtained by self-medication cost utility results are generated. 

 

Cost utility ratio= 
 

 

 

 

5. CONCLUSION 

While QALYs provide an indication of the benefits gained 

from a variety of medical procedures, in terms of quality of 

life and survival for patients, they are far from perfect as a 

measure of outcome. For example, the use of QALYs as a 

single outcome measure for economic evaluation means that 

important health consequences are excluded. QALYs also 

EQ-5D DIMENSIONS LEVEL % OF 
PEOPLE 

 
MOBILITY 

Level 1 95.7 
Level 2 4.21 
Level 3 0 

 
SELF-CARE 

Level 1 90.53 
Level 2 9.47 
Level 3 0 

 
USUAL ACTIVITIES 

Level 1 89.47 
Level 2 10.53 
Level 3 0 

 
PAIN/DISCOMFORT 

Level 1 84.21 
Level 2 13.68 
Level 3  2.1 

 
ANXIETY/DEPRESSION 

Level 1  62.1 
Level 2 31.58 
Level 3 6.31 

Sr.

No

. 

Mobil

ity 

Self-

care 

Usual 

Activit

ies 

Pain/

Disco

mfort 

Anxiet

y/Depr

ession 

Health 

State 

Val

uati

on 

1. Level 

1 

Level 

1 

Level 

1 

Level 

1 

Level 

2 

11112 0.84

8 

2. Level 

1 

Level 

2 

Level 

2 

Level 

1 

Level 

1 

12211 0.77

9 

3. Level 

1 

Level 

2 

Level 

1 

Level 

1 

Level 

3 

12113 0.31 

4. Level 

1 

Level 

2 

Level 

2 

Level 

2 

Level 

2 

12222 0.48

5 

5. Level 

1 

Level 

1 

Level 

1 

Level 

1 

Level 

3 

11113 0.41

4 
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suffer from a lack of sensitivity when comparing the efficacy 

of two competing but similar drugs and in the treatment of less 

severe health problems. Chronic diseases, where quality of life  

 

is a major issue and survival less of an issue, are difficult to 

accommodate in the QALY context, and there is a tendency to 

resort to the use of disease-specific measures of quality of life. 

QALYs and cost–utility analysis provide additional 

information for decision-makers as they grapple with 

addressing the healthcare dilemma of where to allocate 

resources to generate the maximum health benefits for their 

communities and society as a whole 

6. ANNEXURE-I 

SF-36v2 Health Survey Scoring Demonstration 

1. In general, would you say your health is: 

 

Excellent Very good Good Fair Poor 

     
 

 

2. Compared to one year ago, how would you rate your health in general now? 

 

Much better

now than one

year ago 

Somewhat better

now than one

year ago 

About the

same as one

year ago 

Somewhat worse

now than one

year ago 

Much worse

now than one

year ago 

     
 

 

3. The following questions are about activities you might do during a typical day. Doesyourhealth now limit 

you in these activities? If so, how much? 

 

Yes, 

limited 

a lot 

Yes, 

limited 

a little 

No, not 

limited 

at all 
 

 

a Vigorous activities, such as running, lifting heavy objects, 

participating in strenuous sports    
 

 

b Moderate activities, such as moving a table, pushing a vacuum cleaner, 

bowling, or playing golf    
 

 

c Lifting or carrying groceries 
   

 

 

d Climbing several flights of stairs 
   

 

 

e Climbing one flight of stairs 
   

 

 

f Bending, kneeling, or stooping 
   

 

 

g Walking more than a mile 
   

 

 

h Walking several hundred yards 
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i Walking one hundred yards 
   

 

 

j Bathing or dressing yourself 
   

 

 

4. During the past 4 weeks, how much of the time have you had any of the following problems with your work 

or other regular daily activities as a result of your physical health? 

 

All 

of the time 

Most 

of the time 

Some 

of the time 

A little

of the time 

None 

of the time 
 

 

a Cut down on the amount of time you spent on 

work or other activities      
 

 

b Accomplished less than you would like 
     

 

 

c Were limited in the kind of work or other 

activities      
 

 

d Had difficulty performing the work or other 

activities (for example, it took extra effort)      
 

 

5. During the past 4 weeks, how much of the time have you had any of the following problems with your work 

or other regular daily activities as a result of any emotional problems (such as feeling depressed or 

anxious)? 

 

All 

of the time 

Most 

of the time 

Some 

of the time 

A little

of the time 

None 

of the time 
 

 

a Cut down on the amount of time you spent on 

work or other activities      
 

 

b Accomplished less than you would like 
     

 

 

c Did work or activities less carefully than usual 
     

 

 

6. During the past 4 weeks, to what extent has your physical health or emotional problems interfered with your 

normal social activities with family, friends, neighbors, or groups? 

 

Not at all Slightly Moderately Quite a bit Extremely 

     
 

 

7. How much bodily pain have you had during the past 4 weeks? 

 

None Very mild Mild Moderate Severe Very severe 

      
 

 

8. During the past 4 weeks, how much did pain interfere with your normal work (including both work outside 

the home and housework)? 

 

Not at all A little bit Moderately Quite a bit Extremely 
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9. These questions are about how you feel and how things have been with you during the past 4 weeks. For 

each question, please give the one answer that comes closest to the way you have been feeling.

 

How much of the time during the past 4 weeks... 

 

All 

of the time 

Most 

of the time 

Some 

of the time 

A little

of the time 

None 

of the time 
 

 

a Did you feel full of life? 
     

 

 

b Have you been very nervous? 
     

 

 

c Have you felt so down in the dumps that 

nothing could cheer you up?      
 

 

d Have you felt calm and peaceful? 
     

 

 

e Did you have a lot of energy? 
     

 

 

f Have you felt downhearted and depressed? 
     

 

 

g Did you feel worn out? 
     

 

 

h Have you been happy? 
     

 

 

i Did you feel tired? 
     

 

 

10. During the past 4 weeks, how much of the time has your physical health or emotional problems interfered 

with your social activities (like visiting friends, relatives, etc.)? 

 

All 

of the time 

Most 

of the time 

Some 

of the time 

A little

of the time 

None 

of the time 

     
 

 

11. How TRUE or FALSE is each of the following statements for you? 

 

Definitely 

true 

Mostly 

true 

Don't 

know 

Mostly 

false 

Definitely 

false 
 

 

A I seem to get sick a little easier than other 

people      
 

 

B I am as healthy as anybody I know 
     

 

 

C I expect my health to get worse 
     

 

 

D My health is excellent 
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EQ-5D Questionnaire (UK English version) 

By placing a tick in one box in each group below, please 

indicate which statements best describe your own health 

state today.  

 

Mobility  

1.I have no problems in walking about    

2I have some problems in walking about   

3.I am confined to bed   

Self-Care  

1.I have no problems with self-care   

2.I have some problems washing or dressing myself   

3.I am unable to wash or dress myself   

Usual Activities (e.g. work, study, housework, family or 

leisure activities)  

1.I have no problems with performing my usual activities   

2.I have some problems with performing my usual activities   

3.I am unable to perform my usual activities   

Pain/Discomfort 

1.I have no pain or discomfort   

2.I have moderate pain or discomfort   

3.I have extreme pain or discomfort   

Anxiety/Depression  

1.I am not anxious or depressed   

2.I am moderately anxious or depressed   

3.I am extremely anxious or depressed   
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