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Abstract

Background: Tuberculosis (TB) is the second greatest infectious disease that caused 

the most deaths worldwide. World Health Organization (WHO) recommended the 

Directly Observed Treatment Short-course (DOTS) strategy to ensure the standard 

six-month treatment course for drug-sensitive TB disease. In Taiwan, local health center 

nurses, who serve as TB case managers, and treatment supporters retained by local 

governments, offer patient-centered service of directly observed treatments. This 

strategy facilitates success in TB treatments despite the long treatment course and 

considerable human resources. Therefore, appropriate manpower planning based on 

Taiwan’s TB epidemic is essential for TB control. 

 

Objectives: To clarify whether the current quantities of frontline staffs for TB control 

meets the needs of the endemic status in Taiwan, this research aims to analyze the 

geographical distribution of TB cases, case burden (i.e. the caseloads and case visits) on 

local managers and treatment supporters and their case visit achieving rate, as well as 

the correlation between caseloads and treatment success rates and incidences of TB. 

 

Methods: Study subjects were non-identifiable data of frontline personnel registered in 
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TB case management system of Taiwan Centers for Disease Control. Descriptive 

statistics were adopted to analyze the caseload in each city and county, the quantities of 

local TB cases managers and treatment supporters and their case burden in June, 2012, 

while factors influencing the case visit achieving rates were on the basis of the linear 

regression analysis. The correlation between caseloads and treatment success rates of 

2009 cohort of new TB cases and TB incidence variations from 2005 to 2010 by 

counties and cities were tested in addition. 

 

Results: The quantities of local TB cases managers and treatment supporters were in 

line with the minimal requirements of distributional principles in most counties and 

cities in June, 2012. Both individual and average caseloads on each local TB case 

manager were significantly higher in Taipei City. From January, 2011 to June, 2012, the 

case visit achieving rate of local TB cases managers was negatively correlated with 

population density, while was positively correlated with the aging index in the 

correspondent cities and counties. For DOTS treatment supporters, the higher case 

direct observation rate was associated with higher caseloads, lower population density 

and lower patient uncooperative rate. Test results showed no significant correlation 

between the average caseload of local TB case managers and TB treatment success rate, 

the TB incidence rate, and the incidence variation. 
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Conclusion: This study demonstrated geographical differences in case burdens of 

frontline staff for TB control. The average caseload of local TB case managers in each 

cities and counties ranged from 1.0 to 35.0 in June 2012. The highest case burden and 

significantly inadequate manpower were found in Taipei City. The average caseload of 

DOTS treatment supporters had a reasonable, range from 1.0 to 7.6. Analysis revealed 

positive correlation between case direct observation rate and caseloads of DOTS 

treatment supporters. Further study may be required to see whether the reason was 

related to senior experience of treatment supporters or the payment institutions. The 

association between case visit achieving rate and caseloads of local TB case managers 

was not statistically significant (P=0.08), nevertheless, the negative correlation was still 

noteworthy as at 10% significance level. 

 

Keywords: tuberculosis, local TB case managers, treatment supporters, caseload, case 

visit achieving rate
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Tuberculosis TB Mycobacterium tuberculosis

4 12

Latent TB infection TB disease [2, 3]

endogenous 

reactivation 5~10% Reactivation

Exogenous reinfection

[4]

 

2

80%~85%

98%

X

[5] X

X

X

[3]  
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WHO X [3]  

(1)  

(2)  

(3) (Mycobacterium tuberculosis 

complex)  

Drug susceptibility testing [3]  

Isoniazid INH

Rifampicin RMP Pyrazinamide PZA Ethambutol EMB Fluoroquinolone

FQ Streptomycin SM Kanamycin KM Prothionamide TBN

Para-Aminosalicylic Acid PAS Cycloserine [3, 6]

10~1,000 [7]

2 bactericidal

2

6 18  

[8]

3 90%~95%

2

7 2  



�

6�

2011

 



�

7�

2011  

 

 



�

8�

2011  

 

 

 



�

9�

2011  

 



�

10�
�

creatinine 0.5 mg/dL

13 mg/dL

Steven-Johnson syndrome

[3]  

Multidrug-Resistant Tuberculosis MDR-TB

INH RMP

Fluoroquinolone

3 Capreomycin Kanamycin Amikacin

1 Extensively drug resistant 

tuberculosis XDR-TB  

Physiological 

resistance

XDR-TB 50% [9]  
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10~15

[1]  

2010 880 145

570 65%[10] 2010 80% 22

2010 60% 40%

[1]  

[5] 1990 TB 40%  

2010 65 MDR-TB[1]  

 
2010 TB WHO 2011 �

�

[[[1[1[1[[ ]]]

1999909090909 TBTBTBTBTBTBTBTBTBTBT

65656565656555 MMDMDMDR-R-R-RRRR-R-R TBTBTBTBBBBBB[1[1[1[[[[[ ]]]
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TB WHO 2011  

 

 

15,000 2011

12,597 2011

65 50%

0-14 2

40% 3

[11]  
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2011

 

2005

2005~2010 20% 22%

30 0~29
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2005~2009  
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Case Management Society of America

[12]

[13]  

2001 11

2004 1

8

[14]

[15, 

16]  

 

 

[5] 

1.  

X
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latent TB infection  

2.  

/

/ / / /

 

3.  

7

MDR-TB

 

4.  

[17]  

5.  

2
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6.  

8 40 1

MDR-TB

2

 

Rifampin RMP MDR

MDR [18]

6  
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DOTS

65

6

64%

26% [3]

 

WHO 1994

Directly Observed Treatment Short-course DOTS

1997 DOTS Stop TB Strategy

WHO 2006 Millennium Development 

Goals 2015 TB TB 1990 50%

TB [19]  

DOTS [19]  

(1)  

(2)

 

(3)  

(4) Treatment Supporter

 

(5)

 

WHO patient-centered

DOTS
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[20]

[21] DOTS

DOTS

[22]

 

DOTS 1 95% 2007

180 DOTS 94% 2009

2 87% 95

90% 1995~2010 5,500 TB DOTS Stop 

TB Strategy 4,600 [10] 700 [1]

DOTS 3 80% 28%

DOTS DOTS

4 DOTS

DOTS [21]  
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1�

�
2� �
3�

�
4 3. , 2011, 6.
 WHO, Treatment of TB: guidelines, 2010.�
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DOTS  

2006 4 DOTS

5

DOTS 2 [5]  

1.  
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2.  

DOTS

[23]
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3.  
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4.  

(1)  

(2)

 

(3) DOTS

 

(4)

DOTS

 

(5) DOTS

DOTS DOTS

 

(6) DOTS

DOTS DOTS DOTS

DOTS  

(7) DOTS DOTS 5

6 10

1 5 1

15~20 1 DOTS

 

(8)  

5.  
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DOT DOPT

DOTS

DOTS

DOTS  

DOTS-plus

5

2

MDR-TB

90% MDR-TB  

6.  

2006 4 DOTS 2008 12

DOTS 90

2006 DOTS 74.7% DOTS 51.6%

2006 66.7% 2005 63.4%

2007 70.9%(P<0.001) DOTS

[24, 25]  
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2012 6 TB  

2011 1 1 2012 6 30 18
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TB

DOTS DOTS DOTS

1

 

DOTS

5

6 5

[27]  

 

 

1. TB  

2. TB TB

 

3.

[21] 10 1 5

1  
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5

16 26. 
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30

16 [28]  

5

1  

65 0~14  

[3, 6] 

1. New Case 4

 

2. Cure

1  

3. Treatment failure 4 5

2

 

4. Default 2

 

5. Treatment completed

 

6. Treatment success  

� �
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2012

2010

 

 

TB 2009 2010

2009

2009

TB

DOTS

 

 

TB 2010

2005

2005 TB

DOTS

 

  



�

31�
�

 

1. DOTS  

2. TB DOTS

 

3. DOTS TB

 

4. [21]

10 1

( ) 5 1

1

 

5. 2011 1 2012 6  

(1) 1  

(2) DOTS 5  

(3) =  

(4)

100%  

(5)  

(6)  
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1.  

(1)

 

(2) VIF  

(3)  

2. 2009

 

3. 2005~2010

 

4. P <0.05  
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2012 6 368 356

8,653 TB 2~1,397

1,397 1,334 851

2 12 13  

30 ( ) 16 335

15 73 72

8,318 78~1,392  

2012 6 368 350 DOTS

DOTS 6,613 DOTS

2~1,086 DOTS 1,086 1,024

685 2 8 13  

30 ( ) 16 DOTS 287 15

67 63

6,326 62~1,081  

 

  



�

34�

DOTS  

DOTS ( /DOTS
)

( )
1  DOTS

DOTS DOTS
2 ( )

3 4
2 ( )

3 4

8,653  6,613 368 (356/350)  8,318 6,326 335 287 1,062 1,718  5.0  1 66 856 1,134 5.8 1 26 

699  520 12  699 520 - - 76  20  35.0  1 65 58 85 6.1 1 24 

1,397  1,086 29 1,392 1,081 5  5 152  164  8.5  1 55 126 143 7.6 1 19 

149  123 7  149 123 - - 18  35  4.3  1 10 15 37 3.3 1 13 

190  126 12  165 102 25  24 25  53  3.6  1 11 19 30 4.2 1 12 

12  8 6 (4/3) - - 12  8 5  4  3.0  1 7 3 3 2.7 1 5 

2  2 4 (2/2) - - 2  2 2  2  1.0  1 1 2 2 1.0 1 1 

622  456 13  599 436 23  20 72  130  4.8  1 12 53 73 6.2 1 17 

78  62 3  78 62 - - 10  22  3.6  1 7 8 14 4.4 1 14 

133  97 13 (13/12) 115 83 18  14 23  55  2.4  1 11 17 26 3.7 1 11 

137  110 18 (16/16) 129 102 8  8 23  56  2.5  1 9 20 24 4.6 1 12 

851  685 29 843 677 8  8 99  205  4.2  1 33 82 103 6.8 1 26 

549  426 26 (26/25)  549 426 - - 66  132  4.2  1 12 53 74 5.8 1 16 

286  221 13  214 154 72  67 41  84  3.4  1 13 35 45 4.9 1 14 

354  266 20  354 266 - - 45  121  2.9  1 10 34 53 5.0 1 18 

106  66 2  106 66 - - 12  16  6.6  2 17 7 9 7.3 1 17 

250  191 18 (17/17) 244 186 6  5 34  77  3.3  1 26 28 39 4.9 1 20 

638  501 37 (36/36)  638 501 - - 79  163  4.0  1 66 69 84 6.0 1 20 

1,334  1,024 38 1,324 1,016 10  8 152  182  7.3  1 34 121 135 7.6 1 26 

520  374 33  472 340 48  34 69  103  5.1  1 62 55 76 4.9 1 14 

13  13 6 (3/3) - - 13  13 4  9  1.4  1 3 4 4 3.3 1 6 

223  174 13  150 111 73  63 34  62  3.6  1 15 31 48 3.6 1 10 

110  82 16 (15/12) 98 74 12  8 21  23  4.8  1 20 16 27 3.0 1 7 
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2012 6 TB

1,718 2~205

205 182

164 2 4 9  

[21] 10

1 ( ) 5 1

TB ( )

2~152

152 2 5

TB 20

76 4 5

 

5.0 1.0~35.0

35.0

10  

1~66 7 1~10 15

10 50

66 65 62 55

10 6
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6

1.3%~80.0%

20% 50 30%
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DOTS

2012 6 DOTS TB

1,134 DOTS 2~143

DOTS 143 135 103

2 3 4  

DOTS 2~126

126 121 2

3 4 DOTS

TB

 

DOTS 5.8

1.0~7.6 DOTS 10

7.6

7.3  

DOTS 1~26

5 10 17 DOTS

10

26 24  
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DOTS

3

3.8%~36.4% 36.4% 34.0% 33.3%

30.4%  

 

 
DOTS

 

0%

10%

20%

30%

40%

50%

60%
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90%

100%
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( ) >5
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10

11~3000000000
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DOTS

1

 

2011 1 1 2012 6 30 18

TB 1

TB

TB ÷ ×100%

82.4% 100%  

� �
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�

�

(N=1,702)
(%) (%) 1(%)

20� 119.4� 31.8� 35.0� 21.6� 9.5� 0.7� 11.5 21.8� 89.2 19.5�

164� 82.4� 38.8� 8.5� 9.8� 8.4� 1.8� 12.4 19.4� 60.2 34.6�

34� 150.2� 44.1� 4.3� 2.1� 8.2� 0.7� 14.6 19.3� 80.3 14.1�

52� 174.3� 99.7� 3.6� 2.5� 5.8� 2.4� 11.7 22.5� 73.6 27.9�

3� 142.0� 43.5� 3.0� 2.7� 6.5� 0.6� 0.0� 0.0� 93.9 16.2�

2� 150.0� 14.1� 1.0� 0.0� 5.8� 0.8� 0.0� 0.0� 63.6 4.5�

130� 162.7� 44.8� 4.8� 2.7� 7.7� 1.4� 12.6 19.0� 46.4 9.7�

22� 156.0� 60.3� 3.5� 1.7� 8.5� 0.7� 5.9� 12.0� 46.6 5.6�

54� 176.7� 102.7� 2.4� 1.9� 6.6� 1.5� 13.0 28.4� 62.3 32.4�

56� 160.2� 52.8� 2.4� 1.8� 6.2� 1.5� 4.4� 12.9� 102.0 46.0�

205� 145.7� 70.6� 4.2� 3.1� 7.8� 1.4� 12.9 22.3� 52.9 19.1�

130� 160.2� 60.6� 4.2� 2.4� 7.1� 0.7� 10.9 18.4� 79.1 26.5�

84� 159.3� 84.5� 3.4� 2.5� 5.0� 1.8� 12.7 23.7� 88.8 36.9�

121� 184.4� 64.7� 2.9� 1.6� 6.3� 0.5� 14.2 23.4� 103.4 31.0�

16� 162.7� 30.0� 6.6� 3.7� 8.5� 0.1� 7.6� 9.2� 60.2 4.9�

76� 184.5� 59.1� 3.2� 3.1� 5.9� 1.0� 6.9� 17.2� 111.5 40.7�

160� 168.0� 68.2� 3.9� 6.2� 6.8� 1.3� 10.6 23.1� 99.4 59.6�

180� 165.7� 61.1� 7.3� 5.7� 7.8� 2.0� 7.5� 11.7� 76.1 37.7�

101� 124.9� 42.3� 5.0� 8.7� 5.8� 1.5� 9.0� 21.4� 91.8 29.3�

9� 198.9� 89.8� 1.4� 0.7� 7.1� 0.6� 11.1 33.3� 113.2 34.7�

62� 204.4� 72.0� 3.6� 3.0� 4.7� 2.3� 9.6� 22.0� 69.6 41.2�

21� 242.5� 298.6� 4.8� 5.7� 3.6� 1.8� 7.5� 22.8� 88.1 46.5�
65 14 �

� �
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P 0.05

 

0~14.6%

VIF

10

10%  

 

 

�
� (N=1,702)�

P P
1 -8.409 1.092 0.000 -8.962 1.040 -0.217 0.000***

2 0.146 0.048 0.002 0.145 0.048 0.076 0.002** 

 -0.501 0.287 0.082     

 0.119 0.088 0.180     

1

65 14
Adjusted R2=0.064 
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DOTS

DOTS TB

 

2011 1 1 2012 6 30 18 DOTS

5 TB DOTS

TB DOTS

TB

100% 70% DOTS

58.5~85.8% 9 70%  
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DOTS (N=1,134) 
(%)

85� 61.5� 25.6� 6.1 6.5� 9.4� 0.7� 10.1 27.5� 89.2� 19.5�

143� 63.4� 24.0� 7.6 5.6� 8.8� 1.8� 14.4 26.6� 60.2� 34.6�

37� 75.4� 28.1� 3.3 3.7� 8.3� 0.8� 16.0 32.1� 80.3� 14.1�

30� 70.4� 18.1� 4.2 3.4� 5.8� 2.4� 6.3 11.0� 73.6� 27.9�

3� 85.8� 1.7� 2.7 2.1� 6.6� 0.7� 0.0 0.0� 93.9� 16.2�

2� 70.5� 4.0� 1.0 0.0� 5.8� 0.8� 0.0 0.0� 63.6� 4.5�

73� 66.1� 23.5� 6.2 4.1� 7.8� 1.2� 16.5 28.3� 46.4� 9.7�

14� 62.5� 22.0� 4.4 4.1� 8.3� 0.8� 9.7 26.5� 46.6� 5.6�

26� 58.5� 21.3� 3.7 3.0� 6.4� 1.8� 24.1 37.3� 62.3� 32.4�

24� 68.0� 20.6� 4.6 3.5� 6.0� 1.6� 3.7 9.8� 102.0� 46.0�

103� 62.5� 21.4� 6.7 5.7� 8.0� 1.4� 12.3 26.0� 52.9� 19.1�

74� 74.6� 18.1� 5.8 4.6� 7.2� 0.7� 8.6 18.1� 79.1� 26.5�

45� 67.0� 18.7� 4.9 3.5� 4.9� 1.7� 13.1 25.9� 88.8� 36.9�

53� 59.6� 34.0� 5.0 5.5� 6.4� 0.5� 24.4 39.6� 103.4� 31.0�

9� 80.0� 29.3� 7.3 6.2� 8.5� 0.1� 6.7 11.1� 60.2� 4.9�

39� 71.1� 24.3� 4.9 4.9� 6.1� 0.8� 7.7 18.5� 111.5� 40.7�

84� 75.5� 23.9� 6.0 4.9� 7.2� 1.5� 12.0 23.5� 99.4� 59.6�

135� 65.3� 18.9� 7.6 6.1� 8.2� 1.9� 7.7 18.3� 76.1� 37.7�

76� 60.6� 21.2� 4.9 3.6� 6.3� 1.3� 8.6 23.4� 91.8� 29.3�

4� 66.4� 6.9� 3.3 2.1� 6.8� 0.7� 25.0 50.0� 113.2� 34.7�

48� 69.1� 11.9� 3.6 2.5� 4.4� 2.4� 11.9 26.0� 69.6� 41.2�

27� 83.4� 11.2� 3.0 1.8� 4.9� 1.8� 6.8 21.8� 88.1� 46.5�
�
� �



�

44�
�

VIF

10 DOTS

DOTS

0~25%

DOTS

DOTS (N=1,134) 

P P

DOTS  0.275 0.128 0.032 0.270 0.127 0.060 0.034 * 

 -0.350 0.025 0.000 -0.350 0.025 -0.389 0.000 ***

 -1.081 0.329 0.001 -1.116 0.318 -0.098 0.000 ***

2 0.007 0.017 0.682     

1

65 14
Adjusted R2=0.166�
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TB 2009 / 2010

2009 TB [11]
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1�
2009

�
2009 2 �

(�%�)�

� 13,243 7.7 70.0

� 1,095 54.8 70.1  

2,085 12.7 68.1  

� 211 6.0 68.2 

� 281 5.3 74.0 

� 20 5.0 70.0 

� 4 2.0 100.0 

� 916 7.0 72.5 

� 235 10.7 76.6 

� 148 2.7 71.6 

� 234 4.2 73.5 

788 5.5 70.3 

� 504 8.1 77.4 

� 883 6.7 66.0 

� 399 4.8 67.7 

� 574 4.7 70.2 

� 131 8.2 68.7 

� 337 4.4 70.9 

656 4.7 67.2 

� 399 17.3 69.9 

977 8.8 69.7 

904 12.7 72.0 

� 786 7.6 66.0 

� 24 2.7 45.8 

� 369 6.0 74.3 

� 264 11.5 72.3 

P>0.05�
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TB 2010 2005

2005 TB [29]

P>0.05 2005~2010
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1�
2005 2005-2010

2

% %
� 16,472 72.5 9.6 -19.6 -21.1  

� 1,386 52.9 69.3 -21.9 -21.7 

2,371 63.7 14.5 -12.9 -16.6 

� 332 84.7 9.5 -23.8 -22.7 

� 361 78.1 6.8 -23.3 -23.1 

� 10 14.8 2.5 230.0 132.6 

� 4 40.6 2.0 -50.0 -50.4 

� 1,100 59.5 8.5 -16.4 -21.6 

� 252 53.3 11.5 -11.5 -18.3 

� 189 48.6 3.4 -19.6 -24.4 

� 332 59.3 5.9 -34.6 -34.8 

953 62.3 6.7 -20.6 -22.3 

� 579 56.4 9.3 -1.7 -6.4 

� 1,018 77.3 7.7 -21.0 -20.6 

� 526 97.8 6.3 -23.3 -24.0 

� 729 99.2 6.0 -25.5 -24.0 

� 144 53.1 9.0 0.0 -0.8 

� 472 84.7 6.1 -30.5 -29.0 

873 78.9 6.2 -29.1 -28.9 

� 453 59.9 19.7 -7.9 -9.8 

1,300 104.8 11.7 -24.8 -24.9 

1,238 81.9 17.4 -15.8 -16.7 

� 1,061 118.0 10.3 -22.3 -20.5 

� 23 25.0 2.6 -26.1 -29.5 

� 480 137.8 7.7 -29.4 -27.6 

� 276 115.2 12.0 -16.3 -13.4 

P>0.05 
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