
 

 

 

 

1431تا  1431 يسال ها يران طيسل در کشور ا يمارير در روند بروز بييل نقطه تغيتحل  

 


 

 

 

 MIC

R

 MIC

                                                           


 

Email: bahman.amir.tey@gmail.com

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

62
6.

13
94

.1
4.

5.
1.

2 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ay
es

hj
ou

rn
al

.ir
 o

n 
20

25
-1

1-
04

 ]
 

                               1 / 7

https://dor.isc.ac/dor/20.1001.1.16807626.1394.14.5.1.2
http://payeshjournal.ir/article-1-203-fa.html


 

 

 .

][

HIV

WHO

DOTS

Directly Observed Treatment Short-course 

Strategy 

][

 

][

][

][

][

jointpoint

][

][

HIV

MIC

DOTS

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

62
6.

13
94

.1
4.

5.
1.

2 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ay
es

hj
ou

rn
al

.ir
 o

n 
20

25
-1

1-
04

 ]
 

                               2 / 7

https://dor.isc.ac/dor/20.1001.1.16807626.1394.14.5.1.2
http://payeshjournal.ir/article-1-203-fa.html


 

        

CXRChest X-ray test for TB

][

Piecewise regression(

 

( )iF x

r

1 1 1

2 2 1 2

1

( ; )     

( ; )     
( ) ( )

( ; )     r r r

f x x

f x x
f x E y x

f x x

 

  

  





 


 

i( ; )i if x 

β

MIC

MIC

MICModify 

information criterion 

criterion)SIC (Schwartz information

][

AIC Akaike information criterion

][SIC 

SIC=BIC MIC 

 MIC  SIC 

MIC

 SIC

MIC

MIC

][ 

MIC 

 
d R

MIC 

 

( , ,0) inf ( , , )MIC n MIC R  

RτMIC

 

̂

MIC

MLEMaximum 

likelihood estimation)][

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

62
6.

13
94

.1
4.

5.
1.

2 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ay
es

hj
ou

rn
al

.ir
 o

n 
20

25
-1

1-
04

 ]
 

                               3 / 7

https://dor.isc.ac/dor/20.1001.1.16807626.1394.14.5.1.2
http://payeshjournal.ir/article-1-203-fa.html


 

 

MICR

IWLSReweighted least squares

MIC

MIC

MIC

log( ( | )) 98.55 0.07E y x x 

log( ( | )) 20.12 0.017E y x x  

log( ( | )) 76.78 0.053E y x x 

 

MIC
MIC 

0

1

98.55

0.07

b

b



 
 

- 

0

1

20.12

0.017

b

b

 



0

1

76.78

0.053

b

b



 
 

- 

 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

62
6.

13
94

.1
4.

5.
1.

2 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ay
es

hj
ou

rn
al

.ir
 o

n 
20

25
-1

1-
04

 ]
 

                               4 / 7

https://dor.isc.ac/dor/20.1001.1.16807626.1394.14.5.1.2
http://payeshjournal.ir/article-1-203-fa.html


 

        

 

PCR

 

 

 

MIC

HIV

HIV

 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

62
6.

13
94

.1
4.

5.
1.

2 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ay
es

hj
ou

rn
al

.ir
 o

n 
20

25
-1

1-
04

 ]
 

                               5 / 7

https://dor.isc.ac/dor/20.1001.1.16807626.1394.14.5.1.2
http://payeshjournal.ir/article-1-203-fa.html


 

 

 

 

1.Arsang sh. Epidemiology of Tuberculosis in Iran 

(2001-08). Gorgan University of Medical science. 

2011; 13:78-86 

2.Nasehi M, Mirhaghaani L. Guideline for control TB. 

2
th
 Edition , Andishmand press: Tehran, 2009 

3.Page ES. Continous Inspection Schemes. Biometrika 

1954;41:100-15 

4. Page ES. A test for a change in a parameter 

occurring at an unknown point. Biometrika 

1955;42:523-7 

5. Chernoff H, Zacks S. Estimating the current mean 

of a normal distribution which is subjected to changes 

in time. The Annals of Mathematical Statistics. 1964; 

35:999-1018 

6.Sen AK, Srivastava MS. On tests for detecting 

changes in mean. Ann Statist 1975; 3: 98-108.Worsley 

KJ. Confidence regions and tests for a change-point in 

a sequence of exponential family ran;dom variables. 

Biometrika 1986; 73: 91-104 

7.Raftery AE, Akman VE. Bayesian analysis of a 

Poisson process with a change point.Biometrika1986; 

73: 85-89 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8.Arsang S. Applying Segmented regression Model to 

Analysis the Trend of Incidence Rate in iran Between 

1964-2008. Iranian Journal of epidemiology 2011;7:6-12 

9.Dye C, Scheele S, Dolin P, Pathania V, Raviglione 

MC. Global burden of tuberculosis: estimated 

incidence, prevalence, and mortality by country. Jama. 

1999;282:677-86 

10.Dye C, Scheele S, Dolin P, Pathania V, Raviglione 

MC. Global burden of tuberculosis: estimated 

incidence, prevalence, and mortality by country. Jama 

1999; 282:677-86 

11. Chen J, Gupta A, Pan J. Information criterion and 

change point problem for regular models. Sankhyā: 

The Indian Journal of Statistics 2006;68:252-82 

12. Akaike H. Information theory and an extension of 

the maximum likelihood principle.  Selected Papers of 

Hirotugu Akaike 1998;3: 199-213  

13.Chen J, Pan J. Application of modified information 

criterion to multiple change point problems. 

Multivariate Analysis 2006;3:2221-41 

14. Chen J, Gupta AK. Parametric statistical change 

point analysis: with applications to genetics, medicine, 

and finance. 2
th
 Edition, Springer: London, 2012 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

62
6.

13
94

.1
4.

5.
1.

2 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 p

ay
es

hj
ou

rn
al

.ir
 o

n 
20

25
-1

1-
04

 ]
 

                               6 / 7

https://dor.isc.ac/dor/20.1001.1.16807626.1394.14.5.1.2
http://payeshjournal.ir/article-1-203-fa.html


 

        

 
 

 
 

 
ABSTRACT 

 

Change point analysis for TB incidence trend in Iran during 1962 to 2012 
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Objective (s): Study of observed changes in disease incidence provides valuable information for planning and reform 

programs.  

Methods: In this study we use Poisson piecewise regression model for modeling change points and their locations for TB trend 

in of Iran. 

Results: The findings showed that there are two change points for TB trend in Iran. 

Conclusion: We find two change points in TB trend and consequently we could divide the TB trend into three segments with 

different rate of TB. 
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