
_______________________________________________________________________________________________________________________________ 
   . 2015 Ј  11; 2015;50007.                                                                                                                                                                           

Maced Med Electr J. 2015 Jun 11; 2015;50007.                                                                                                                                                                                            1                                                                   
 
 
 

 

ј  ј  2012/  ј  
    

 2015; ј   50007,  56  
http://dx.doi.org/10.3889/mmej.2015.50007 
eISSN: 1857-9809 
Ма и ки  

  

 
 

В ,         
     њ   ј   

 ј  

 
 

  *
 

 
И   ј    , М  , У  „ . К   М ј“-

ј , ј ,  М ј  

 

њ :   . ,  
         

   њ   ј    
ј .    . 2015 Ј  11; 2015; 50007. 

[ ] http://dx.doi.org/10.3889/mmej.2015.50007 

 : -  ј   ; 
 ;       

     ;  
ј . 

* ј : . -    
.   ј    , 

 , „ .   ј“- ј . 
: 50. ј  . 16, 1109 ј . -mail: 

cacka_h@yahoo.com 

: 02-Ј -2015;  06-Ј -2015; 
: 08-Ј -2015; ј : 11-Ј -2015 

 : © 2015   
.  ј      

      
(CC BY 3.0), ј    , 

ј   ј    ј ,  
  ( ) ( )  . 

 :  ј    
 . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

В В :  „ ј   “        
. ј    : ''       

          
 ”.  ј   ќ       , 

-      . -    
          2     

         , 
    .  ј      

 ј   ќ   170     ј    
     - ,   ј     

    .       „  
  '',    ѓ : , , ј ј , , , , , 

  ј .   ,         
   њ         ј . 

        ј . 

:   ј   :  њ      
             ј 

  њ   њ   ј   ; њ     
 ј ;  њ     ; 

њ   ј  ѓ           
   ,   њ       

   ј .  

А ЈА   :    8898    
   (  01.01.2001  01.01.2011 ),     

ј      њ   .     
  , ,   њ         

        .   
 њ    ,      

        UnТCAP100 SвstОЦ (PСКrЦКМТК, UppsКХК, 
SаОНОn)      ј    , 

   ј . 

А :         . 
 ј       њ     

ј           
. ј        ј  (1.2%  ј  

),         ј ,    
     ј         

ј    1%. 

   ј   ј     ј    
ј       ј      

      . 

 ј     ѓ      ј    
  ј   ј   ѓ     (p 

< 0.01, < 0.05). 

   ј     ѓ        
       ј     ,  



М   

_______________________________________________________________________________________________________________________________ 

_______________________________________________________________________________________________________________________________ 

  2                                                                                                                                                                                                                                                       http://www.id-press.eu/mmej/ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 p<0.01, t (3271) = 3.732; p = 0.00, < 0.01, < 0.05      
ј   ѓ    ј   . 

           
   ј   ѓ        

    ,  ј      
     . 

   њ   ј  ѓ       
     ј  ј  ѓ       

ј ј , , -   .      њ   
ј  ѓ            

 ј  ј  ѓ       ,   , 
  ј     . 

        ј      
28.5%        ,  ј 71.5%   

  . 

А : њ   ј           
     ј    ќ       
.            

     .    
      ј     ј   

 /         
  ,     ,       

    њ      ќ    
 ј .     ј        

 ј           ј  
      ,   њ . 

 

 

 
 
 

otal, Group-Specific and IgE-Specific to Food ТЧ PКtТОЧts’ SОrК 
Referred for Allergy Testing in the Republic of Macedonia 

 
 
Slavica Hristomanova Mitkovska

*
 

 

Institute of Immunobiology and Human Genetics, Faculty of Medicine, Ss Cyril and Methodius University of Skopje, Skopje, 
Republic of Macedonia 
 

Citation: Hristomanova Mitkovska S. [ otКХ, Group-Specific 
and IgE-SpОМТПТМ to FooН Тn PКtТОnts’ SОrК RОПОrrОН Пor AХХОrРв 
Testing in the Republic of Macedonia]. Maced Med Electr J. 
2015 Jun 11; 2015;50007. [MSc] [Macedonian] 
http://dx.doi.org/10.3889/mmej.2015.50007 

Key words: IgE-mediated food allergy; total IgE; specific IgE 
antibodies to allergens from foods of plant and animal origin; 
Republic of Macedonia. 
*
Correspondence: Assist. Dr. Slavica Hristomanova 
Mitkovska.  Institute of Immunobiology and Human Genetics, 
Medical Faculty, St. Cyril and Methodius University of Skopje, 
Skopje, Republic of Macedonia. E-mail: cacka_h@yahoo.com 

Received: 02-Jun-2015; Revised: 06-Jun-2015; Accepted: 
08-Jun-2015; Published: 11-Jun-2015 

Copyright: © 2015 Slavica Hristomanova Mitkovska. This is an 
open-access article distributed under the terms of the Creative 
Commons Attribution License, which permits unrestricted use, 
distribution, and reproduction in any medium, provided the 
original author and source are credited. 

Competing Interests: The author have declared that no 
competing interests exist. 

 

 

 

 

 

 

Abstract 

INTRODUCTION: TСО tОrЦ "ПooН КХХОrРв" rОПОrs to К pКtТОnt’s ТЦЦunО rОsponsО НТrОМtОН 
towards food. Food allergy is a ''negative health effect arising from a specific immune response 
that occurs during repeated exposure to certain foods". This definition includes immune 
responses that are IgE-mediated, non-IgE-mediated or combinations of both. IgE-mediated 
reactions are characterized by the acute onset of symptoms, usually within two hours after 
intake or exposure to food and symptoms frequently involve abnormalities of the skin, 
gastrointestinal tract and/or the respiratory tract. Even though any food may bear the potential 
for mediating an allergic reaction and more than 170 foods have been reported to cause IgE-
mediated immune responses, it is a rather small number of foods that have been found to cause 
the majority of allergic reactions. They are described in the literature as "major food allergens'', 
and include: peanuts, nuts, eggs, milk, fish, crabs, shellfish, wheat and soy. Globally, the 
prevalence of food allergies seems to be on the rise and increases in incidence are observed in 
almost all countries. Food allergy prevalence varies in a manner that is dependent on the 
respective culture and population. 

OBJECTIVES: The objectives of this study include: the quantitative examination of total and 
specific IgE levels from blood serum in response to allergens from animal and plant-derived 
foods in patients suspected of food allergy; the determination of the degree of an allergic 
reaction; the qualitative examination of group-specific IgE; the correlation between the total and 
specific IgE antibodies to food allergens of plant and animal origin, and the calculation of the 
percentage of food allergies in the Macedonian population. 
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MATERIALS AND METHODS: Eight thousand eight hundred ninety eight (8898) consecutive 
patients tested for allergies over a ten year period (from 01.01.2001 to 01.01.2011) at the 
Institute of Immunobiology and Human Genetics were analyzed retrospectively. All patients 
were grouped according to gender, age, and place of residence and according to the analysis of 
total and specific IgE to allergens originating from plant and animal food. The quantitative and 
qualitative determination of total IgE, specific IgE and specific IgE to groups of food allergens 
was performed with the UniCAP100 System (Pharmacia, Uppsala, Sweden). 

RESULTS: The results were statistically processed and organized in tables and graphs. The 
number of patients being tested for allergies grew continually over the ten year period. Most 
patients originated from Skopje (1.2% of the city population), whereas the rest were from other 
Macedonian cities, whose number remained below 1% with respect to the total population of 
their respective city of origin 

The results for the distribution of the patient number in relation to the total IgE concentration 
group revealed that most of the patients had normal total IgE levels. 

Furthermore, total IgE levels varied in a statistically significant manner between the respective 
age groups (p <0.01, <0.05). Gender-specific analyses revealed that the geometric mean for the 
total serum IgE levels was higher in men compared to those in women, or p <0.01, t (3271) = 
3732; p = 0.00, <0.01, <0.05, which means that there is a statistically significant difference 
between total IgE in men and women. 

Moreover, the various food-specific IgE antibody concentration levels were found to be 
dependent on the respective patient age group. 

There was a significant correlation between total IgE and egg white, milk, alpha-lactalbumin and 
casein. A further significant correlation was found between total IgE and group-specific IgE: 
mixture of food, meat mixture, a mixture of fruit and a cereal mixture. 28.5% of all analyzed 
patients had a positive finding for IgE antibodies in their blood, while 71.5% were negative. 

CONCLUSION: The increase in the number of patients with food allergy may be due to an ever 
increasing trend in the use of ethnic or exotic food ingredients. Another cause may be the 
greater exposure to artificial, factory-processed food products. Differences in admitted patient 
number originating from various cities in the Republic of Macedonia can be explained by the 
different awareness levels of family doctors for the available analyses performed at Institute of 
Immunobiology and Human Genetics, the geographical distance of the cities to Skopje. Our 
findings highlight the need for opening additional allergologic laboratories in several cities in the 
country. The large number of patients that tested negative for food allergies illustrate the need 
for further education of the primary care physicians by means of seminars, conferences and 
lectures. 
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ABSTRACT 
Hristomanova Mitkovska S. TOTAL, GROUP-SPECIFIC AND IgE-SPECIFIC TO 
FOOD IN PATIENTS’ SERA REFERRED FOR ALLERGY TESTING IN THE 
REPUBLIC OF MACEDONIA [MSc thesis]. Skopje, Republic of Macedonia: Faculty of 
Medicine, Ss Cyril and Methodius University of Skopje, 2015. 
 
Introduction. The term "food allergy" refers to К pКtТОЧt’s immune response directed 
towards food. Food allergy is a ''negative health effect arising from a specific immune 
response that occurs during repeated exposure to certain foods". This definition 
includes immune responses that are IgE-mediated, non-IgE-mediated or combinations 
of both. IgE-mediated reactions are characterized by the acute onset of symptoms, 
usually within two hours after intake or exposure to food and symptoms frequently 
involve abnormalities of the skin, gastrointestinal tract and/or the respiratory tract. 
Even though any food may bear the potential for mediating an allergic reaction and 
more than 170 foods have been reported to cause IgE-mediated immune responses, 
it is a rather small number of foods that have been found to cause the majority of 
allergic reactions. They are described in the literature as "major food allergens'', and 
include: peanuts, nuts, eggs, milk, fish, crabs, shellfish, wheat and soy. Globally, the 
prevalence of food allergies seems to be on the rise and increases in incidence are 
observed in almost all countries. Food allergy prevalence varies in a manner that is 
dependent on the respective culture and population. 
Objectives. The objectives of this study include: the quantitative examination of total 
and specific IgE levels from blood serum in response to allergens from animal and 
plant-derived foods in patients suspected of food allergy; the determination of the 
degree of an allergic reaction; the qualitative examination of group-specific IgE; the 
correlation between the total and specific IgE antibodies to food allergens of plant and 
animal origin, and the calculation of the percentage of food allergies in the Macedonian 
population. 
Materials and methods. 8898 consecutive patients tested for allergies over a ten year 
period (from 01.01.2001 to 01.01.2011) at the Institute of Immunobiology and Human 
Genetics were analyzed retrospectively. All patients were grouped according to 
gender, age, place of residence and according to the analysis of total and specific IgE 
to allergens originating from plant and animal food. The quantitative and qualitative 
determination of total IgE, specific IgE and specific IgE to groups of food allergens was 
performed with the UniCAP100 System (Pharmacia, Uppsala, Sweden). 
Results. The results were statistically processed and organized in tables and graphs. 
The number of patients being tested for allergies grew continually over the ten year 
period. Most patients originated from Skopje (1.2% of the city population), whereas 
the rest were from other Macedonian cities, whose number remained below 1% with 
respect to the total population of their respective city of origin 
The results for the distribution of the patient number in relation to the total IgE 
concentration group revealed that most of the patients had normal total IgE levels. 
Furthermore, total IgE levels varied in a statistically significant manner between the 
respective age groups (p <0.01 <0.05). Gender-specific analyses revealed that the 
geometric mean for the total serum IgE levels was higher in men compared to those 
in women, or p <0.01, t (3271) = 3732; p = 0.00 <0.01 <0.05, which means that there 
is a statistically significant difference between total IgE in men and women. 
Moreover, the various food-specific IgE antibody concentration levels were found to 
be dependent on the respective patient age group. 
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There was a significant correlation between total IgE and egg white, milk, alpha-
lactalbumin and casein. A further significant correlation was found between total IgE 
and group-specific IgE: mixture of food, meat mixture, a mixture of fruit and a cereal 
mixture. 28.5% of all analyzed patients had a positive finding for IgE antibodies in their 
blood, while 71.5% were negative. 
Conclusion. The increase in the number of patients with food allergy may be due to 
an ever increasing trend in the use of ethnic or exotic food ingredients. Another cause 
may be the greater exposure to artificial, factory-processed food products. Differences 
in admitted patient number originating from various cities in the Republic of Macedonia 
can be explained by the different awareness levels of family doctors for the available 
analyses performed at Institute of Immunobiology and Human Genetics, the 
geographical distance of the cities to Skopje. Our findings highlight the need for 
opening additional allergologic laboratories in several cities in the country. The large 
number of patients that tested negative for food allergies illustrate the need for further 
education of the primary care physicians by means of seminars, conferences and 
lectures. 
 
Key words: IgE-mediated food allergy, total IgE, specific IgE antibodies to allergens 
from foods of plant and animal origin, the Republic of Macedonia 
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   ,         

      ќ      (40).  
 ,  ј         

:  
1)  ј   ?       

 ј   ј  ј   ќ       
.    ,  ј ј    ј   

 ј .  
2) К ј         ј   

?          
      (  2 )    . 
         ј   (41).  

             ј   
. 

      ј       
  .  
            

  .  ,     
    50%,     

      95% (42).     
      ј   .   

 ј       ј    ќ  
   .   ј      

  ј     ј .  ,   , 
        ј   

       (43, 44). 
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          ,   
      .      
      ,  , 

       ј       
           

.   ј  ,     "Мut-off" 
    95%     (45). ,   

           
   ј .      

     , ј ј , , ,   . 
    "Мut-ШПП"     

    (46). 
          

(   ј    )     
        ј     ј  

 ј .      ,     
    , јќ       

ј     .  ј  ,     
          ј     ј . 

  ј  ,     .    
    ј ,    ќ   .  ј 

, ќ    ,         
  .    ј   , ј   

    .      ј   , 
    .      : ј - , 

-    , -      
    (41).  

 

2. ЕЛ  А Р  
 

  ј   : 

1.           
           

   .  
2.           

      .  
3.        .  
4. ј  ѓ          

         
5.          

ј           
 

 
 
 



Х и то а ова Митков ка С: К , О Ч   Ч   КО   О  
О     Њ   Л Ј  О Л К  К О Ј  

16 

3. А ЕР ЈАЛ  Е  
 

3.1 п н  (п ен ) 
 

        
 (  01.01.2001  01.01.2011 ),     

ј         ј   
  .  

        
     3.  

 
 

 
к  3.   ј    ( ) 

 
   01.01.2001  01.01.2011     

ј         ј  
  8898     .    896  

     ,        
 ј .  ј       

ј        ј    8002 
.  231    8002     ,  

   ѓ  (  ј),   7771    
    ј         

   .       ј   
            

      .  7771      
  7106 ,  ј 665      .  

 7106        ј 3312 ,  
 3794        

         ( , , 
   ). 
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 ќ     3312  ( )    

      ,    ј    
     ,      

      .   1407  ,  1905 
 ,    1   83 .      
        25     

   2. 
 

е  2.      

уп  о т [год] 

0 0 – 1   

1 1 – 2  

2 2 – 3 

3 3 – 4  

4 4 – 5  

5 5 – 6  

6 6 – 7  

7 7 – 8  

8 8 – 9  

9 9 – 10  

10 10 – 14  

11 15 – 19  

12 20 – 24  

13 25 – 29  

14 30 – 34 

15 35 – 39  

16 40 – 44  

17 45 – 49  

18 50 – 54  

19 55 – 59  

20 60 – 64  

21 65 – 69  

22 70 – 74  

23 75 – 79  

24 80 – 84  

25 85 – 90  
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3.2 е  
 

3.2.1 н п н  UniCAP System 
 

           ј 
    UniCAP100 System; Pharmacia, Uppsala, Sweden 

(47).            .  
Л ј   ј       

ј         1999 .  
 ј       ,     

   ј  .   100,   
 ,   101     

ј ,    102    . 
          

    ,  ј   
 (  4). ј         

 . 
 

 
к  4.        Л ј   ј   

    ј    ,    ј . 
 

          
    .     

 ,          
  .  ј ,   -  

  ,     .    
  ј .      ј   

      ј    
      (48). 

  

 А е ген  к н  е ј  А п е  
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3.2.2 е у ње н  купен гЕ  е у  
 

        ј   
      .      

    ј       
.  ј        

.           10   
         .   3 

         (49). 

е  3.        

В  е е к   
е н   

(  /Л) 

+ 1   
(  /Л) 

В  е е к   
е н   

(  /Л) 

+ 1   
(  /Л) 

е е  н  

6 0.6 2.3 2 5.7 23 
е е  3 8.0 32 

3 1.0 4.1 4 10 40 
6 1.8 7.3 5 12 48 
9 2.6 10 6 14 56 
12 3.2 13 7 16 63 
   8 18 71 
   9 20 78 
   10 22 85 

 

      ( )      
  ј .    1     2,42  

  (50). 

 

3.2.3 н  п у ње н  г упн  пе ен гЕ 

 

     -    
         .   
   .      

 .         : 

 Пб1 (   ) – ј     f13 - , f17 - , 
f18 -  , f20 - , f36 –  

 fx2 (    ) – ј     f3 - , П24 - , 
f37 - , П40 – , f41 –  

 fx5 (   ) – ј     f1 –   ј ј , f2 - , f3 - 
, f4 – , f13 – , f14 – ј  

 fx8 (   ) – ј     П17 - , f18 -  , 
f33 – , f49 - ј , f93 –  

 fx9 (   ј ) – ј     f20 – , f84 - , f87 - 
, f92 – , f259 – ј  
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 fx10 (     ј ј ) – ј     f26 –  , f27 – 
 , f75 –   ј ј , f83 –  , f284 –  

 

 fx14 (   ) – ј     f25 – , f214 – ќ, 
f216 – , f218 –  

 fx15 (   ј ) – ј     f33 – , f49 - ј , f92 
– , f95 –  

 fx20 (   ) – ј     f4 – , f5 - ' , f6 – 
ј , f9 –  

 fx23 (   ) – ј     f26 –  , f27 –  
, f83 –  , f284 –   

 Пб73 (   ) – ј     П26 –  , П27 –  
, П83 –   

 

3.2.4 н н  п у ње н  пе н  е ген   
 

       
ј       .    

      ј    1  ј   
.         

      .   4   
 .  

е  4.       

     
 

     
 

f1 –   ј ј  f4 -  
f75 –   ј ј  f13 -  
f2 -  f14 - ј  
f231 –   f44 - ј  
f3 -  f45 -  
f26 –   f79 -  
f27 –   f93 -  
f83 –   f17 -  
f76 – -   f33 -  
f77 – -  f247 -  
f78 –  f10 –  
f81 –  f8–  
f82 –   f49 - ј  
 f25 –  
 f9 –  

 

         , 
  0,35 /Л (       ).  

UniCAP System          0,35-
100 /Л.          

   ,  ј     
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 ,  :  0     ,   6 
      (48). 

 

4. А А РА А А А Е 
 

    ,   ,     
. 

        
  . ј      

:  ,  ,  ј ј , +95.0% 
  ,       

. 
   , ј   ј   

    ј    ј    
 - SPSS 20.0.  

јќ        ј ,  
 ,        

    .      
ј    ј     

ј           
 ј . 

   ј    ѓ     
     -  ,       

            
     ,    , 

      ј ,   
   . 

      -      ј    
   ј   .      

    ,     
       . 

   ј   ј    ѓ  
            

    -     p 

   ј .       
           

      . 
   ј  ѓ       

        (PointBiserial)  
    ј  (  )    

(  ,  ј     :    
).          

   . 
     ѓ        

         ј  
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   ј      ј . 
  ј     ј   

(   )        . 
     . 

 

5. РЕ Л А  
 

5.1. у ј  н  п ен  п ен   
 

   ј       
    ј     (  5) 

         
 ј         . 

 
к  5. ј        01.01.2001  01.01.2011  

     ј     
    ј  (  6 ),    6    

         ј     
ј .   ј        
 2002 ,  ј     ј     

2004 .     јќ      
  ,  2004       ј . 

 ј         
.  

 

462

246

764

551

1065

1292

1456

1187

942 930

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

ој
 н

 п
ц

ен
т

од н
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к  6. ) ј           ; )   

       ј     

  7   ј       
  .           

         2,   0-

10.00 /Л     -10;  10.01 – 20.00 /Л     – 20   
30, 40  ќ       200,       

 200 /Л    ј   . 

 

 
к  7. ј   ј    ј    ј     

   ј   ј     ј  
  ј       ј    

        .  
          
     (Ч = 3312)    

  25        2.    
 ј         

    (  8 ),     8    
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        ј   ј    
    .  

 

 
к  8. ) ј     ѓ     ; ) ј   

   ѓ     ;      
    ј  (   )        

ј  

   ј         
  ј     ј     

   ј     ѓ  1  2 ,  
  ј        ѓ  10  15 

 .  
  ј  ј       , 

  ј         6 
(     6  7 ) ј   ѓ        
8 (     8  9 ),        

        21 (    
 65  70 )      . 

           
 .      (  ) 

    ј        
,             

ј    .       
  ј   ѓ      

        ј   
ѓ       . 

 

1) -       ј    
   (  ј ),     
 ,          

 У  . 
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е  5. -    ј    ј      

  
.  

 
  
  

0 672 1128,21 

1 896 1492,13 

2 351 1840,77 

3 243 1923,65 

4 173 2040,51 

5 128 2059,82 

6 102 2179,62 

7 79 2119,37 

8 42 2219,95 

9 51 2154,46 

10 126 2160,13 

11 62 2010,98 

12 67 2063,34 

13 54 1684,90 

14 57 1621,89 

15 42 1574,15 

16 43 1919,71 

17 30 1449,27 

18 32 1532,88 

19 32 1600,94 

20 10 1463,10 

21 12 2235,33 

22 3 3089,17 

23 3 848,83 

24 2 1954,50 

 3312   

 

  -   :  (24) = 466,944 p < 0.01 < 
0.05;      ј   ј   

  ѓ    .    ,   
ќ   . 

2)      (   ), 
     (  - ) ,    

   ј   . 

  

  

   

-  466,944 

   24 

 ј  ,000 
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е  6.            

 
 

. 
. 

 
 

 
ј ј  

 
 

95%    
   

  

 
 

 
 

0 672 58,94 225,47 8,70 41,86 76,01 1,99 3884,00 

1 896 80,61 202,91 6,78 67,31 93,92 1,99 2517,00 

2 351 141,49 325,88 17,39 107,28 175,70 1,99 4025,00 

3 243 164,67 475,98 30,53 104,52 224,81 1,99 4412,00 

4 173 308,95 688,84 52,37 205,58 412,33 1,99 4760,00 

5 128 200,71 429,44 37,96 125,60 275,82 1,99 3489,00 

6 102 205,33 360,83 35,73 134,45 276,20 3,11 2665,00 

7 79 230,69 547,60 61,61 108,04 353,35 1,99 4530,00 

8 42 270,24 660,44 101,91 64,43 476,05 1,99 4061,00 

9 51 269,16 558,94 78,27 111,95 426,36 3,45 3316,00 

10 126 187,68 295,03 26,28 135,66 239,70 1,99 1730,00 

11 62 165,25 307,06 39,00 87,27 243,23 1,99 1638,00 

12 67 118,67 151,04 18,45 81,83 155,51 3,65 937,00 

13 54 101,96 171,06 23,28 55,26 148,65 1,99 750,00 

14 57 77,33 130,54 17,29 42,70 111,97 2,31 668,00 

15 42 56,15 71,36 11,01 33,91 78,38 1,99 333,00 

16 43 98,33 127,45 19,44 59,11 137,55 1,99 567,00 

17 30 46,77 67,09 12,25 21,72 71,82 1,99 279,00 

18 32 53,18 62,59 11,06 30,61 75,74 1,99 233,00 

19 32 146,07 563,37 99,59 -57,05 349,18 1,99 3222,00 

20 10 78,70 163,02 51,55 -37,92 195,31 3,23 537,00 

21 12 155,20 202,87 58,56 26,30 284,10 8,08 726,00 

22 3 1702,00 1367,31 789,42 -1694,59 5098,59 138,00 2671,00 

23 3 12,80 11,82 6,82 -16,56 42,16 2,94 25,90 

24 2 70,40 72,97 51,60 -585,24 726,04 18,80 122,00 

 3312 126,50 346,80 6,03 114,68 138,31 1,99 4760 

 

  Л      ј     
     . 

е  7.     ј  

Л   
  

 1 
  

 2 ј  

12,128 24 3287 ,000 

 

   ј   ѓ  ј  p < 0,001  
          ј ј . 
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е  8.   

    
 

  
 

  
  ј  

ѓ   24128746,130 24 1005364,422 8,834 ,000 

  374095402,241 3287 113810,588     

 398224148,371 3311       

 

Т ел  9.        

  
 

  
 1 

  
 2 ј  

 7,697 24 90,574 ,000 

-  5,147 24 12,507 ,002 

 
    (24,3287)=8,834, p<0,000,     

 ј   ѓ        
   (           

 ). , јќ  Л     ј 
ј ,          (   

   ),        -
 . ј     ј   (   
) ѓ  ј ,   (24)=7,697 p<0,001  (24)=5,147 

p<0,002,      ј   ѓ  ј , 
     јќ     ј     . 
 

5.2. н ен ј  н  купен гЕ  п у н  п пу ј  

 
       ј   
  ј    (  9   9 ),     

      (  9   9 ).  
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к  9. ј    ј        ѓ   

( )   ( ); ј      ј       
 ѓ   ( )   ( ) 

 ј          
   6,         9,  

          
     21.  
    ј      ј  

   6  ј      ј     
        .  ј   

    ј       
 21, ј       ј     
. 

  



Х и то а ова Митков ка С: К , О Ч   Ч   КО   О  
О     Њ   Л Ј  О Л К  К О Ј  

29 

       ј   
   (  10).  

 
е  10.      Л И  ј   ј . 

      

 

  145.24 101.12 

 ј ј  (   ) 372.61 306.75 

  37.35 27.65 

Л   

  1.57 1.44 

 ј ј  (   ) 0.71 0.67 

  1.38 1.26 

    (  ) 5.90 9.67 

 

    ј     ѓ     
 -  -       ј   

    ј  .      
 11  p<0.01, t(3271) = 3.732; p = 0.00 < 0.01 < 0.05    
  ј   ѓ    ј   . 

 

е  11. -   ј     ѓ     

  
 

5.3. н ен  н  пе ен гЕ  е ген  н  н  
 

   ј       
    (  4)      
      ј   ј    

     .     
 ј   31  : f81 – , f82 –  , 

f45 – , f17 – , f247 – , f10 – , f8– , f49 – ј , f9 – 
. 

         ј   
,      .       

  јќ      .  
     : f44 – ј , П79 – , П93 – , П33 – 

, П25 – . 
   : f1 –   ј ј , f2 – , f75 –  

 ј ј , f231 –  , f3 – , f4 – , f13 - , f14 - ј , 

  

 
  

ј

23.78 .00 3.63 3310.00 .00 44.11 12.17 20.26 67.97

  
 

 
ј

3.73 3271.32 .00 44.11 11.82 20.93 67.29

 

 

Л    
  ј  -      

ј

 

ј
  

ј   
(  

)

  
. 

  
. 

95%   
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f26 –  , f27 –  , f83 –  , f76 – -

, f77 – -   f78 – .  
  10   ј   ј      

         

  . 
 

 
к  10. ј   ј          ј  

  ј       
          ,   
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ј     ј   ј      
      11-15.    

   ј        
   ј     . 

         ј  (   
)        ј . 

      ј   ѓ  
          , 
 ј         

  . 
 

 
к  11. ј       (П1)   (П75)  ј ј  ѓ    

     ( ); ј        (П1) 
  (П75)  ј ј  ѓ         ( );  
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к  12. ј       (f2)    (f231) ѓ    

     ( ); ј        (f2) 

   (f231) ѓ         ( );  
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к  13. ј       (f3),   (f26),   (f27)  
  (f27) ѓ         ( ); ј   
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     (f3),   (f26),   (f27)    (f27) 

ѓ         ( ); 

 

 
к  14. ј       (f4),  (f13)  ј  (f14) ѓ   
      ( ); ј       

 (f4),  (f13)  ј  (f14) ѓ         

( ); 
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к  15. ј      -  (П76), -  (П77)  
 (П78) ѓ         ( ); ј   

     -  (П76), -  (П77)   (П78) 
ѓ         ( ); 

5.4. е ј  п еѓу к н ен ј  н  купен гЕ  пе ен 
гЕ к н е ген   н  

 
   ј        
        ј  ѓ  
         ѓ      

   .  
   ј  ѓ       

   Kendall'stau (τ)    p  
  ј .       12.  
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 ј     ј  ј    
ј     ј    ј .  

 
е  12. ј  ѓ           ( ); 

ј  ѓ             
( ) 

 

        16.   
          

   . 
 

Вкупен гЕ РЕ Л А  А KОЧdКХХ's tКuИb Л гИВкупен гЕ РЕ Л А  А KОЧdКХХ's tКuИb 
.  ј 1.000  .  ј 1.000  

. (  ) . . (  ) .

.  3312   .  3312   
.  ј .324 .  ј .324

. (  ) .000 . (  ) .000

.  1539 .  1539

.  ј .265 .  ј .265

. (  ) .000 . (  ) .000

.  1874 .  1874

.  ј .313 .  ј .313

. (  ) .000 . (  ) .000

.  1600 .  1600

.  ј .225 .  ј .225

. (  ) .106 . (  ) .106

.  33 .  33

.  ј .159 .  ј .159

. (  ) .000 . (  ) .000

.  381 .  381

.  ј .283 .  ј .283

. (  ) .000 . (  ) .000

.  259 .  259

.  ј .244 .  ј .244

. (  ) .000 . (  ) .000

.  368 .  368

.  ј .241 .  ј .241

. (  ) .000 . (  ) .000

.  421 .  421

.  ј .145 .  ј .145

. (  ) .001 . (  ) .001

.  328 .  328

.  ј .129 .  ј .129

. (  ) .002 . (  ) .002

.  373 .  373

.  ј .150 .  ј .150

. (  ) .000 . (  ) .000

.  490 .  490

.  ј .335 .  ј .335

. (  ) .000 . (  ) .000

.  359 .  359

.  ј .274 .  ј .274

. (  ) .000 . (  ) .000

.  360 .  360

.  ј .343 .  ј .343

. (  ) .000 . (  ) .000

.  361 .  361

r(361) = 0.343

p = 0.000 < 0.01 < 0.05

 ј
 ј  

r(328) = 0.145

p = 0.001 < 0.01 < 0.05

  ј
 ј  

f27x r(373) = 0.129

p = 0.002 < 0.01 < 0.05

  ј
 ј  

f83x r(490) = 0.150

p = 0.000 < 0.01 < 0.05

  ј
 ј  

f76x r(359) = 0.335

p = 0.000 < 0.01 < 0.05

 ј
 ј  

f77x r(360) = 0.274

p = 0.000 < 0.01 < 0.05

  ј
 ј  

f78x

f26x

f75x r(1874) = 0.265

p = 0.000 < 0.01 < 0.05

  ј
 ј  

f2x r(1600) = 0.313

p = 0.000 < 0.01 < 0.05

 ј
 ј  

r(381) = 0.159

p = 0.000 < 0.01 < 0.05

  ј
 ј  

f231x r(33) = 0.225

p = 0.106  > 0.05

  ј
 ј  

f3x

Л   

f1x r(1539) = 0.324

p = 0.000 < 0.01 < 0.05

 ј
 ј  

f14x r(421) = 0.241

p = 0.000 < 0.01 < 0.05

  ј
 ј  

f4x r(259) = 0.283

p = 0.000 < 0.01 < 0.05

  ј
 ј  

f13x r(368) = 0.244

p = 0.000 < 0.01 < 0.05

  ј
 ј  

f78 r(361) = 0.343

p = 0.000 < 0.01 < 0.05

 ј
 ј

f83 r(490) = 0.150

p = 0.000 < 0.01 < 0.05

  ј
 ј

f76 r(359) = 0.335

p = 0.000 < 0.01 < 0.05

 ј
 ј

f77 r(360) = 0.274

p = 0.000 < 0.01 < 0.05

  ј
 ј

f26 r(328) = 0.145
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