
  

 9469  

121 

  

  
  
 

  1392-1384  
 12*113   

1-      2-     
  3-    

*:       : 7194685115 :36134407-071   
:36289661-071    

 :goli@shirazu.ac.ir 
 :4/12/93   : 23/2/94  

 
:     

    

 .                  

           .         

                   

     .       

.  

:  

  MS-excel    

1384 1392   )Spatial Statistic ( 

 )Global & Local Spatial Autoregressive(  .

    )Spatial Interpolation(      

TSH .  

 : 2 10 1000 

6/1 8 80/1 9      

 1392-1384  .    

 )p-value(     )Moran 's I(     

.   

 :   

       

) ( .  

     

.   
  

  :      

 [
 D

ow
nl

oa
de

d 
fr

om
 h

ak
im

.tu
m

s.
ac

.ir
 o

n 
20

25
-0

8-
24

 ]
 

                               1 / 9

http://hakim.tums.ac.ir/article-1-1523-fa.html


  

 

 ... 122 
  

  

  
     

   
          

       
)1 .(   

      
    

  )2.( 
    

60     
)3 .(     

         
     

   
  .  

    
      

 
   
 )1.(  

           
           
        )4 .(   

      
 .      
          
      
 .           
            

         
           

          
    .     

           
        
  )4.(   

                                                   
1 Geographical information system 

  
  

        
          

            
    .       

        
-        

   )5 .(    
           
 )6 (       

             
         .    
           

         
       
 )7.(        

1 3500  4500    )8 .(
      

1 370 1000  )9 (  
    .    

     
 .     

         
    

 .  
       

          
           
      .  
         

          .
          
        

         . 
         

         
         

 [
 D

ow
nl

oa
de

d 
fr

om
 h

ak
im

.tu
m

s.
ac

.ir
 o

n 
20

25
-0

8-
24

 ]
 

                               2 / 9

http://hakim.tums.ac.ir/article-1-1523-fa.html


 
 

 9469  

   123 

    .     
            

         
      .  

            
       

     
    

     
.   

  

   
     

 .    
 1392- 1384 

. 
1384  .  

         
    

     
  .      

   
) (  .    

   
  .     

mu/l5     
mu/l5  

   . 
      

    .   
  

  
     .      

    
          

  ARCGIS   
 .     

                                                   
2 Thyroid stimulating hormone 
3 MS-excel   

     
      

) (. 
     )1- 1 (  

  .  
         

      
      

 .   
      .  

)1 ( :  
1:   

  
        

    )    
( 

 .  
      

  .
  

   
        

   )10.(   
  

  
    

        
 1392-1384609491   )29435    

315146  ( .   572390   
        

  1217        
         .  

       
                                                   
4 Spatial Statistics 
5 Global & Local Spatial Autoregressive  
6 Z-score 
7 Spatial Interpolation 
8 Inverse Distance Weighted (IDW) 

 [
 D

ow
nl

oa
de

d 
fr

om
 h

ak
im

.tu
m

s.
ac

.ir
 o

n 
20

25
-0

8-
24

 ]
 

                               3 / 9

http://hakim.tums.ac.ir/article-1-1523-fa.html


  

 

 ... 124 

     
 1392-1384    

    
)1388-1384( 50% 97%   
)1392-1388( 97%   100%     

)1.(   2          
   2 10 

1000 
) (  

 .    1384  
10-8 1385 1386 

  8-6     1387   

1388  
1389  1390 

     6-4    
1391  8-6   

6-4 1392    8-6 
6-4 1000   

 .     
   138513861391 1392 

 8-41/6   
1391  

9-21/7 1000  .  

  
  
  
  
  
  
  
  
  
  
  
  
  

1-   1392-1384  

  
  
  
  
  
  
  
  
  
  
  
  

2-   1392-1384  

 [
 D

ow
nl

oa
de

d 
fr

om
 h

ak
im

.tu
m

s.
ac

.ir
 o

n 
20

25
-0

8-
24

 ]
 

                               4 / 9

http://hakim.tums.ac.ir/article-1-1523-fa.html


 
 

 9469  

   125 

  
  

   
       

    )  1 .(  
      

    
 . 3    

    
   3 

9     
       .

        
       

 
     

       
.   

1-  1392-1384 

   

    z    
1384  169489/0-  228698/1-  219185/0  
1385  020477/0-  220821/0  825232/0  
1386  020477/0-  220821/0  825232/0  
1387  075642/0-  287132/0-  774012/0  
1388  015964/0- 246475/0 805315/0 
1389  107703/0  296900/1  194665/0 
1390  123007/0-  686530/0-  492379/0  
1391  031486/0  645916/0  518334/0  
1392  015964/0- 246475/0 805315/0  

  
  
  
  
  
  
  
  
  
  
  
  

3-          

 1392-1384  

  

   
           
   .    

1 2000 1   4000 
 )11 .(    

       
  )12 .(      

  
   

 99/49% 100%  .   
  1392-1384   2   10   

  
  

1000   .    2014 
 "     

" 
       

  
40 30%    

 
 .    

                                                   
9 Stephen 

 [
 D

ow
nl

oa
de

d 
fr

om
 h

ak
im

.tu
m

s.
ac

.ir
 o

n 
20

25
-0

8-
24

 ]
 

                               5 / 9

http://hakim.tums.ac.ir/article-1-1523-fa.html


  

 

 ... 126 

 
2/84%  3/82  8/37%   

4/24%         
1 3000   

30000         
  

  )13 .(
    2010 

       
    

 
1 7000 1 10000     .

       
1 3000 1  4000  .   

    .   
20 

  1 10000     .
11     

1 800  .  

 )14.(  
   

   
100%97%94%  

3/89% 2/93    )17-15 .(  
    3/33   4/10

2/29 6/341/34  10000 
 )18 19.(   

 
   

    
  .    
2014  2011-2005    

       
2/1 1   

   ) (  
)(      09/3% 

                                                   
10 Maynika 

  )20 .(
    6/1   1

8/1 1  2 1    
  

1   25/1   45/1   1 
      

 )23 -21.( 
   

   
  . 

2012        
  

 .
    

35 %   .    
  

   
    

99% )24.(   
       
-     

   
 .        

  
     

      
   .   

  
 

  
      

) (      .
      

 1392-
1384  )1384(

)1388 (    
 )1392(        

                                                   
11 Giuseppe 
12 p-value 

 [
 D

ow
nl

oa
de

d 
fr

om
 h

ak
im

.tu
m

s.
ac

.ir
 o

n 
20

25
-0

8-
24

 ]
 

                               6 / 9

http://hakim.tums.ac.ir/article-1-1523-fa.html


 
 

 9469  

   127 

     
      

     
 .   

        
         

         )25 .(
         

          
          
          

         
  .    

        
 )26(.    

      
    .     

      
      )1 .(

   
       

        
          
   .   

        
           

        -  
          

     .   
  

    
      

     

  .   
      

        
       

  
 

 
   

 .  
       

     
 .  

  

  

  
         

       
           

     .   
       

     .   
      
         
            
         

 .        
       

     
     
        
      
 .   

  

References 
 

1- Delavari A, Yarahmadi hezaveh SH, Mahdavi A, 
Norozinezhad A, Dini M. Physician and Congenital 
Hypothyroidism. Arak University of Medical Science, 2006. 
(in Persian) 

2- Keligman R, Saki F. Nelson’s Endocrine Diseases. 1st ed. 
Tehran: Andishe Rrafie;2013. (in Persian) 

3- Klein AH, Agustin AV, Foley TP. Successful laboratory 
screening for congenital hypothyroidism. Lancet 1974; 2: 
77-9. 

 
 

4- Rezaeian M. An introduction to the practical methods for 
mapping the geographical morbidity and mortality rates. 
Tollo-e-Behdash 2004; 2:41-51. (in Persian) 

5- The Pan – American Health Organization. Use of GIS in 
Epidemiology. Epidemiological Bulletin 1996 march; 17 
(1):1- 7. 

6- Bailley T, Gatrell A. Interactive spatial data analysis. 1st ed. 
Harlow:Longman ;1995.  

 [
 D

ow
nl

oa
de

d 
fr

om
 h

ak
im

.tu
m

s.
ac

.ir
 o

n 
20

25
-0

8-
24

 ]
 

                               7 / 9

http://hakim.tums.ac.ir/article-1-1523-fa.html


  

 

 ... 128 

7- Bell B, Broemeling L. A Bayesian analysis for spatial 
processes with application to disease mapping. Stat Med 
2000 Apr; 19 (7): 975- 74. 

8- Beardsall K, Ogilvy Stuart AL. Congenital hypothyroidism. 
Current Paediatrics 2004; 14: 422-9. 

9- Ordookhani A, Mirmiran P, Najafi R, Hedayati M, Azizi F. 
Congenital hypothyroidism in Iran. Indian J Pediatr 
2003;70:625-8. 

10- Ghahroudi Tally M, Babai IA. Introduction to GIS. Payame 
Noor University, Tehran, 2006: 91-93. (in Persian) 

11- Rastogi MV, LaFranchi SH. Congenital hypothyroidism. 
Orphanet Journal of Rare Diseases 2010; 5(1):5-17. 

12- Hinton CF, Harris KB, Borgfeld L, Drummond-Borg M, 
Eaton R, Lorey F, et al. Trends in incidence rates of 
congenital hypothyroidism related to select demographic 
factors: data from the United States, California, 
Massachusetts, New York, and Texas. Pediatrics 
2010;125(Supplement 2):S37-S47. 

13- Stephen HL. Worldwide Coverage of Newborn Screening 
for Congenital Hypothyroidism; a Public Health Challenge. 
US Endocrinology 2014; 10(2): 115–6. 

14- Maynika V, StephenH. Congenital hypothyroidism. 
Orphanet Journal of Rare Diseases 2010; 5:1-22. 

15- Namakin K, Sedighi A, Sharifzade GH, Zardast M. The 
prevalence of congenital hypothyroidism in newborns South 
Khorasan province. Journal of Birjand University of 
Medical Sciences 2012;19(2):191-199. (in Persian) 

16- Ghadiri K, Darbandi M , Khodadadi L, Khademi N, Rahimi 
M, Heydari M, et al. The prevalence of congenital 
hypothyroidism in Kermanshah, 2006-2009. Scientific 
Journal of Kermanshah University of Medical Sciences 
2012;16(7):557-564. (in Persian) 

17- Mohamadi E, Baneshi M, Nakhae N. The Incidence of 
congenital hypothyroidism in area covered by KERMAN 
AND JIROFT Universities of medical science, IRAN. 
Journal of Health and Development 2012(1); 47-55. (in 
Persian) 

18- Hashemipor M, Taghavi A, Mesibi Z, Karimi dana M, 
Amini M, Iranpor R, et al. Congenital hypothyroidism 
screening in Kashan 2002-2003. Journal of Mazandaran 
University of Medical Sciences 2004;14(45).83-92. (in 
Persian) 

19- Ordokhani A, Mirmiran P, Porabdi M, Eyni E, Mohamadi 
N, Azizi Feridoni. Compare neonatal hypothyroidism in 
Tehran and Damavand recall rates. Journal of 
Endocrinology and Metabolism 2004:5(3); 159-164. (in 
Persian) 

20- Rezaeian Sh, Moghimbeigi A, Esmailnasab N. Gender 
Differences in Risk Factors of Congenital Hypothyroidism: 
An Interaction Hypothesis Examination. Int J Endocrinol 
Metab 2014 April; 12(2): e13946. 

21- Hashemi Pour M, Amini M, Iranpour R, Javadi AA, Sadri 
GH, Javaheri, N, et al. High incidence of congenital 
hypothyroidism in Isfahan. Journal of Endocrinology and 
Metabolism 2005; 6 (1): 13-19. (in Persian) 

22- Rose SR; Brown RS; Lawson W, Foley T, Kaplowitz PB, 
Kaye CI, Sundararajan S, et al. Update of newborn 
screening and therapy for congenital hypothyroidism. 
Pediatrics Jun 2006, 117 (6) 2290-2303; DOI: 
10.1542/peds.2006-0915 

23- Zainalzade A, kosha, A, Talebi M, Akhtari, M. Screening 
for congenital hypothyroidism in East Azerbaijan province 
2010. Kerman University of Medical Sciences Journal 2012; 
18 (4): 301-308. 

24- Giuseppe T, Pierangelo V, Onorina M, Giovanna S, 
Giuseppe P, Sergio G. Studying Neonatal TSH distribution 
by using GIS. ACM SIGSPATIAL / GIS Conference, 2012. 

25- Medda E, Olivieri A, Stazi MA, Grandolfo ME, Fazzini C, 
Baserga M, et al. Risk factors for congenital 
hypothyroidism: results of a population case-control study 
(1997-2003). European Journal of Endocrinology 2005 
Dec;153: 765-73. 

26- Regional meeting for the promotion of iodized salt in the 
Eastern Mediterranean, Middle East and North Africa 
Region. Dubai, United Arab Emirates; 2000  

 [
 D

ow
nl

oa
de

d 
fr

om
 h

ak
im

.tu
m

s.
ac

.ir
 o

n 
20

25
-0

8-
24

 ]
 

                               8 / 9

http://hakim.tums.ac.ir/article-1-1523-fa.html


 
 

 9469  

   129 

 
 
 
 

Spatial Pattern of Congenital Hypothyroidism in Fars Province During 2005-
2013  

 
Nematollahi M1 (PhD), Goli A2  (PhD), Sharifi R3 (MSc), Sharifian R1 (PhD), Rahimi N4 (MSc) 
 

1 Department of Health Care Management, School of Management and Information Sciences, 
Shiraz University of Medical Sciences, Shiraz, Iran 

2 Department of Sociology and Social Planning, Shiraz University, Iran 
3 School of Management and Medical Informatics, University of Medical Sciences, Shiraz, Iran 

4 Genetics Expert, Department of Health, Shiraz University of Medical Sciences, Iran 
 

Original Article 
Received: 23 Feb 2015, Accepted: 13 May 2015 

 
 
Abstract 
 

Introduction: Undetected Neonatal Congenital Hypothyroidism (NCH) can cause severe retardation and 
impaired child development; and results in heavy burden on family and the society. Knowing geographical 
distribution and high risk areas are essential prerequisites for decision-making and planning in health system. 
The aim of this study was to determine the spatial distribution of the NCH using Geographic Information 
System (GIS) in Fars province.  
Methods: In this cross-sectional study, pattern of the disease from 2005 to 2013 was determined using the 
data extracted from screening programs of the Department of Health. Data were entered into the MS-excel 
sheets. Using the spatial statistical functions and Global and Local Spatial Autoregressive, focal points of the 
disease were identified. Zoning maps and spatial patterns were generated and analyzed using the spatial 
interpolation functions. 
Results: The results of this study showed that the incidence of the disease was 2 to 10 cases per 1000 
neonates (1.6 to 8 per 1,000 female newborns and 1.8 to 9 per 1000 male neonates) during the study period. 
The statistical significance level (p-value) and the index of spatial autocorrelation (Moran's I) showed that 
the spatial distribution pattern of the congenital hypothyroidism in newborns had a random pattern during the 
study period. 
Conclusion: The analysis of spatial distribution of the congenital hypothyroidism in newborns showed 
differences in different geographical areas of the province. The pattern showed steady decrease and tended to 
be focused on specific areas of the space.  
 

Key words: congenital hypothyroidism, geographic information system, spatial distribution, newborns, 
Fars province 
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