CHAPTER 4
EMPIRICAL RESULTS AND DISCUSSION

4.1 Summarization of Policies and strategic plan of rabies control in
Thailand, Year 2002 6

1. Support local authorities to participate in rabies control

11 To prevent their people and animals from contraction of rabies around
responsibility areas o »

1.2 To harmonize governmental policies with local authorities

1.3 To extend areaS of canine vaccination coverage

2. Encourage a preventive procedure to manipulate rabies in high risk areas

For several years ago, it has revealed that many areas still had contraction of |
rabies in humans and animals, scattering across country and repeating epidemic in the
same areas. It should he established a capacity "building amon% ?overnm_ent

institutions and local authorities in order to monitor closely and fake action
immediately.

3. Develop an effective rabies surveillance system

3.1 Promote laboratory diagnosis in animals and humans in case, of confirmation.
Data exchange amon% organizations that have worked on a rabies control so that
Wwe Caé], r%a}/e update Oata and can carry out an effective operation of controlling
immediately.

3.2 Establish a,y 00d-cooperation team to controf rabies in humans and animals in
case of epidemic. By this way a number of contracted cases either human or
animal should be suppressed just in time.

4. Extend and stabilize rabies-free area

Establishing campaiqns for rabies-free area are to control disease and declare
rabies-free areds as WHO and OIE criteria

4.1 Year 2001, there has been a consideration of the_ plausibility areas that can be set
L\J}J as rabies-free areas, for example, island zone.in 11 provinces.

4.2 Year 2002, it is embarked from a provincial rabies-free area and then extended to
the surroundings.

5. Disseminate health education to all specific target group

5.1 In high-risk population, like elementary school children (5-9 years of age)
should he acknowledged .a severity of rabies and the self-caré as well aS
revention in case of dog bitten.
5.2 Embody an idea of respansibility to dog’s owner.



6. Strengthen regulation measures to control rabies
In order to proceed effectively, related law must be in effect.

1 Rabies Act, B.E. 2535: a requlation measure to animal’s owners
2 Public Health Act, BE. 25

3 Communicable Disease Act, B.E. 2523

4 Criminal law

OHOHOHO
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4.2 Names of Participating Organization and their Role in Rabies
Control

1. Department of Disease Control, MOPH

Rabies control activities are undertaken by Zoonosis sector; division of
communicable disease. This sector acfs as a Supporter who has cooperatively worked
with DLD, BMA, and LGA via provincial public health office, as well as aIIocatmq
some of budget to encourage their activities, for example health education, generd
campaigns. However an important work done by department is to, control rabies in
community when being notitied a new reported cdse in any community.

2. Department of Medical Science, MOPH S

This department is responsible for many laboratory research and investigation and
also has outreach laboratory centers locating in 12 régions. Rabies investigation was
done by the National Institute of Health and 5 Medical Science Centers (formerly 7

centers’in 1998). In addition, they have mostly done a lot of research in development
ofrabies diagnosis technique.

3. Department of Livestock Development, MOAC

3.1 Disease_control division (currently Bureau of Veterinary Disease Control and
Prevention)

It is the major responsibility of this division, particularly undertaken by Zoonosis
sector, This, Sector is responsible for policy planning, . evaluation program,
coordination internal and external organization working for rabies control, and main
for procurement of budget to livestock local offices (régional, provincial and district).
Most of rabies control dctivities that have to suppaort ar doP vaccination program, dog

popt>ulat|0n control program, laboratory diagnosis in animalS and health education, for
Instance.

3.2 National Veterinary Health Institute

This intitute has recentI}/ heen established and responsible for laboratory

diagnosis ahd has had 5 veterinary research centers under supervision since 2002.
PreViously 5 centers were under Disease Control Division.

3.3 Division of Public Relation

This division disseminated all broadcast campaigns and health education. There
has budget supported by Zoonosis sector.

3.4 Livestock local offices (Regional, Provincial, District)

They are actually operational units not only working, for rabies control but also
for other jobs which have heen commanded by other divisions in DLD. Differently by
areas, the magnitude, of rabies problem is also not the same and certainly its task is
dependent on'the Brlor,ltY._ There have 9 regional offices, 76 provincial offices and
approximately 800 district offices across country (but nowadays under the
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Bureaucratic Reform Act district offices have been closed and moved to joint with
another MOAC local office). However 8 out of 9. regional offices and 10 out of 76
provincial offices have their'owned laboratory servingfor rabies diagnosis in animal.

4. Queen Saovabha Memorial Institute, the Thai Red Cross Society.

Well - known as a not-for-profit organization that tremendously helps our society
treating rabies for a long time. It serises community as a source of postexposure
vaccination, laboratory diagnosis in animals and a small amount of dog vaccination
but significantly does research in vaccine and immunoglobulin technology.

5. Veterinary Public Health Division, Bangkok Metropolitan Authority.

There are 2 sectors out of 4 responsible directly for rabies control in Bangkok area
and collaboration with DLD and MOPH. Major_ activities are dog vaccination
Populatlon control management and health education. Its service has been served
hrough BMA Veterinary Clinic scattering 7 places around Bangkok territory.

6. Local Government Authorities

~ Similar to BMA’s work but virtuall playin%_a significant role a few years ago, it
IS after the Delegation Act é1999). Ineffect of this Act 20% of national budget in EY
2000 and 35% in FY 2006 must be allocated to these authorities. However in the
beginning_they have to work closely with livestock Iqcal office. There are around

8,000 LGA in Thailand and some parts of them participating in controlling of rabies
at that time.

1. Public and private health facilities

Public and private hospitals are the major or%anization who provide care to
exposedbple{sons either outpatient care or inpatient. Postexposure vaccination Is their
responsibility.

pln addit}/on some university _hosP]itaIs_ such as Sirir_zg’ hospital, Chulalongkom
hospital and Chiengmai University hospital have provided service for laboratory
Investigation and research inanimal and Auman too.

8. Veterinary Private Clinics

Approximately 1,000 clinics across country have provided pet vaccination and
reproduction control. Almost a halfof dog vaccination was done by these clinics.

There are also some faculties of veterinary given services'to community but
unfortunately in limited extent.



4.3 Empirical Results of Cost Analysis

4.3.1 Empirical results of cost analysis of Dog vaccination,
Laboratory diagnosis in animals and other programs

~Results of cost analalsis were, analyzed by orgfanization, starting, from its
administration structure and responsibility, resotrce Tlow and a model of cost
allocation and also computation of cost was illustrated in tabular form,

1. Department of livestock development (DLD)

. Costs of rabies control by DLD are comprised of 3 activities; (1) dog
vaccination ((12) laboratory diagnosis in animal (35) other programs (reproduction
control, dog destruction, and hedlth education).

, Policies and budgets of these activities were assigned by central DLD office. It
IS undertaken by zoonosis sector; disease control division. DLD local offices are the
operational units who execute the policies. Another division, Public Relation division

hs_sgeasé%onsible for health education and dissemination of Iinformation about rabies
ISease,

Disease control division has 6 sectors under supervision. Zoonosis sector is the
only one who has reSFOHSIb_Illty for rabies control approximately 90% of its working
time and 10% for other disedses. Criteria for locating an Overhead cost within
disease control division are:

1) Salary of individual sectors, - N

2) Floor space of individual sectors for allocating utility expense, . . . ,

3) After that the researcher will use budget in which the three activities have directly
received as weighted to divide an overhead cost from zoonosis sector.

PR division has spent on working time aRprox_imater 20% for
health education and dissemination., The researcher will - 'ocate 20% of its expense to
the two activities (except lah) by using the same criteria as mentioned above.

By mterweyva DLD local office, it was found that rabies control was under
the section of animal disease _i)reventlon and treatment and consumed 4.5% of
working time. The researcher will allocate 4.5% of DLD local office_expenses. (only
salary and capital cost because DLD. local office had received material cost directly
from™ zoonosis _sectorg to dog vaccination activity and other programs, by using
individual activity budget directly received as weighted. But for lahoratory diagnosis
in animals, it is an independently activity because of having own staff.

Analytical results were shown in table 4.1-4.2 and figure 4.1 - 4.3.



Figure 4.1 Model of administration and responsibilities; DLD
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Figure 4.2 Model of resource flow: DLD
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Figure 4.3 Model of cost allocation: DLD
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Taed1 Catalloctiot CLD(Grary: B
LC MC

Division/Sector CC Other
Utilities* , 2,232,800
Disease Control Div.

- Administrative 2,623,800
- Zoonosis Sector 1,676,640 245000 1,137,960 98,400
- Other Sector 26,764,260

. Subtotal 31,064,700 74000 2,000,560 2,331,200
Publio Relation Div. 2,420,640
livestock local office
R_e(t;lpn Province
Distriot)* 726,296,994 26,959,860 7,033,400

Vote: * U,tlIltY expense is only for Disease control division. ,
** | jvestock local officé salary is onlr 4.5% allocated to rabies control.
# Zoonosis sector expense is 90% allocated to rabies control
## Public Relation Division salary is only 20% allocated to rabies control.

T2 il ol Uit st (Qurerey, Bet)
Activity Output LC MC cC
", 00n0Sis Sector

I b Relation Div.
ivestock local office

R:eglpn,Provmce

District)

log vaccination 1,929,030 6,000,000 42,000,000

ab'in animals 2,19 7,051,408 858,080 862,600
Ither programs 3,000,000 21,200,000

b 16,051,408 64,058,080 862,600

Floor space Utilities Admin. Subtotal
(sq.m) (Yesq.m.) (%LC)
50 558,200
50 558,200 154,678 3870878
100 1,116,400 2,469,122 30,349,782
200 2,232,800 2,623,800
760,290,254
Other* Training** Subtotal Administtration
C0S
3,483,790
484,128
34,213,061
673,200 228,000 48,901,200
8,772,088
673,200 228,000 25,101,200
1,346,40000  456,000.00  82,774,488.00

ote: * Other = Transportation and hotel expense spent by DLD local office was allocated to dog vaccination and other program equally.

** \/olunteer Training was located to dog vaccination and other program equally.

** \Weighted by activity budget directly received except PR division mid DLD local offices that were not allocated to lab in animals

Z00nosis

sector(%eactivity

expense) #

3,483,790

Z00nosis sector
(% activity)***

2,058,140

369,197
1,056,452
3,483,790

PR division
(%acnw;y
expense)# #

484,128

PR division
(% activity)*+*

319914

164,214
484,128

Livestock local

Total

office (%activity ~ Administration

expense)** cost
3,483,790
484,128
34,213,061 34,213,061
DLD local office Total
(% activity)***
22,608,182 73,887,437
9,141,285
11,604,879 37,926,745
34213061 120,955,467

Cost / unit

38.30
4,158.91



Table 4.3 Department of Livestock Development: List of expenditures on rabies control in 2000 (Currency: Baht)

Expenditure Disease Control Division Public Relation Division _ DLD local office
- Zoonosis Sector  Administrative sector  Other sector (Region,Province,District)
alar

Salar)); and Temporary wage 1,676,640.00 2,623,800.00  26,764,260.00 2,420,640.00 726,296,993.65
Project salary (Laboratory staff) 7,051,408.00 - - - -
Total 8,728,048.00 2,623,800.00  26,764,260.00 2,420,640.00 726,296,993.65
Remuneration and materials
Overtime (Zoonosis sector) 36,000.00
Wage for dog vaccination 6,000,000.00 : -
Wage for contraceé)uve injection 3,000,000.00 v "
Transportahon and Hotel:

- DLD central office staff 62,400.00 ; : - -

- DLD regional office staff - : - 374,400.00

- DLD provincial and district - : - 972,000 00
Vehicle maintenance 54,000.00 - - - -
Equipment maintenance

- central office -

re?lonal |ab room 171,000.00 - - - :
Volunteer Training 456,000.00
Stationar 20,000.00 - - - -
Household materials for Lah room 36,000 00

Scientific materials for lab 23 lab.
30,000 baht per lab 690,000.00



Expenditure

Drua.
abies vaccine
- Contraceptive
- Canine sterilization; male
- Canine sterilization: female
- Anagsthesia drug
- Drug for dog destruction
Uniform for lah clerk
Lab Animal food
Total

Utilities

Disease Control Division

Zoonosis Sector  Administrative sector  Other sector

42,000,000.00
7.000. 000.00
4.000. 000.00
4.000. 000.00
5.100.000. 00
500,000.00
45,200 00
86,380 00
72,711,480.00

2,232,800.00

Public Relation Divisioi ~ DLD local office

(Region,Province,District)

1,802,400.00
na 1,033,400.00



Expenditure Disease Control Division Public Relation Divisioi  DLD local office

_ Zoonosis Sector  Administrative sector - Other sector (Region,Province, District)
Capital cost
1. Equipment

- Received year 1996 1,043,600.00 - - 57,691,700.00
11 Office equipment 247,100.00 n.a. n.a. na. 4,346,700 00
1.2 Vehicle 455,000.00 na, na na. 52,217,000.00
1.3 Personnel computer - n.a. n.a. n.a. 1,128,000 00
1.4 Household equipment 354,200.00 na, na na -
15 Scientific equipment 1,009,300 00 na na na.

-Fluorescense microscope 2,086,000.00

1.6 Weapon equipment 2,800,000.00 n.a. n.a. na
1.7 Communication device 92,000.00 na. na. na

- Received year 1997 1,007,700.00 : : 35,105,000.00
11 Vehicle - n.a. n.a. na. 35,105,000.00
1.2 Scientific equipment 113,700.00 na. n.a. na. .

-Fluorescense microscope 894,000.00

- Received year 1998 897,000.00 - - 1,384,300.00
1.1 Household equipment 43,500.00 na. na. na :
1.2 Personnel computer - n.a. n.a. na. 137,000.00
1.3 Advertising equipment 173,500.00 na. n.a. na. 1,247,300.00
1.4 Weapon equipment 680,000.00 n.a. n.a. n.a.

- Received year 1999 - na na na



Expenditure Disease Control Division Public Relation Divisioi  DLD local office

_ Zoonosis Sector — Administrative sector  Other sector (Region,ProvinceDistrict?)
- Received year 2000 844,500.00 . : . 969,550.00
11 Office equipment 121,100.00 na, na, na. 969,550.00
1.2 Weapon equipment 723,400.00 na. na, na. :
Total 9,792,800.00 n.a. n.a. n.a. 95,150,550.00

2. Buildin _

- Received year 1996 (built lab room 840,000.00 na. na, na. 56,120,500.00
- Received year 1997 - na, na, na, 51,095,000 00
- Received year 1998 - na. na. na, 34,440,000.00
- Received year 1999 - na. na, na. 4,880,500.00
- Received year 2000 - na, na, na. 12,059,000.00

Total 840,000.00 n.a. n.a. na. 158,595,000.00

Cagita_l depreciation per year

1. Equipment 55 ears of useful life)

1 Zoonosis sector - 5,689,800/5 = 1,137,960.00 peryear
1.2 DLD local office = 95,150,550 / 5 = 19.030,110.00 peryear

_ 13 Scientific equipment and Fluorescense microscope for laboratory room = 4,103,000/5 = 820,600 baht per year
2. Building (20 years of useful life)
2.1 Zoonosis sector (Iab room) = 840,000 / 20 42,000.00 peryear
2.2 DLD local office = 158,595,000/ 20 = 7,929,750 00 per year



2. The Queen Saovabha Memorial Institute (QSMI)

Costs of rabies control by QSMI are comprised of three activities: (1) human
PEV (2) Laboratory dla?nosw in"animals (3) dog vaccination. For dog vaccination is a
few output due to very tew dogs being vaccinated, so it is not considered in this study.

Amon? three activities are accounted solely by clinical service department. All
expenses analyzed here are derived from whole organization but depreciation of
butlding is not'included due to over their useful lifetime (20 years).

Criteria for allocating overhead cost are:
1) Administration: salary of individual departments.
2) Utilities: an amount of utilities that were consumed by departments.
3) Summing and depreciating capital cost, using 5 year of useful lifetime (see
bl 44) R | )
(4) Using an amount of working time as criteria for allocating cost of Clinical
Service Department to PE §85% of total working tlmeg and Laboratory
diagnosis in animals (15% of total working time). But dog vaccination i
not considered due to very few outputs. o

(5) Bringing a result from topic f(4? to sum material directly used for PEV and
Lah m animal, we will have frill cost.

(6) Full cost/output = unit cost (see table 4.5 and 4.6)

Table 4.4 Capital cost, Equipment: QSMI (Baht)

Department cost # depreciation *
Admin, 504,781.05 100,956.21
Clinic

-PEV 14,265.00 2,853.00
-Lab 550,220 50 110,044 10
Other 1,806,936.23 361,387 25

Note: # Incapable to specify type of equipment
* per year



Figure 4.4 Model of administration and responsibilities: QSMI
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Table 45 Cost Allocation: QSMI (Currency: Baht)
Department LC MC CC Other Subtotal 9%Utility Ut|||tyexpense Administrative .~ Total,

consumed” (% corisumed) (%LC)  Administration cost
Utilities 3511,047.62  3511047.62
éflmwsstratlve 6,584,882.66 4,341,406.17  100,956.21 11,027,245.04 800 28088361
Inic Se
PEVSSS%LC) 3,765,779.93 641,032.60  2853.00 4.409,665.53 4.00 14044190 1,745,037.85 6,295,145.28
Labg S0LC 664,549.40 39450489 110,044.10 1,169,098.39 400 14044190 307,94786 1,617.488.15
Other Department 19.972536.60 2216748765  361.387.25 42501,411.50 8400 294928000 925514314 5470583465
Subtotal 3008774859 2754443131  575,240.56 3511,047.62 11,308,128.85

Note: MC did not include material directly used by PEV and Lab in animal

Table 4.6 Full cost and Unit cost (Currency: Baht)

Activity Output (visits) # Administration cost ~ Vaccine  HRIG&ERIG * Other  Animal Food Total Cost / unit Cost/fixll course **
-PEV 18042 629514528 1935880  3,154,080.20 , 11,396,958 31 631.69 3,158.45
-Lab inanimal**1 1215  1617488.15 , 32,785.00 1658,833.15 1,365.29

Note: #a number of visits = Pre- ex(Posure 607 cases multiply b 3V|S|ts/case 1821 VISItS Postex osure2541 cases multiply by 5 visits/case = 12,705 visits and
oster (previous Iy|mmun|ze 1,758 cases mu tllow2vmltsc se = 3,516 visits
*Jse ERIG 4,505 vials: 400 Bantvial, HRIG 831 vials: 4,814.20 Baht/vial ( emclude onIy 231 vials because 600 vials of HRIG are derived from exchanging
. Rabies vaceine 1,000 vials (240,000 Bahts) under rts agreement with Nat|ona Blood Bank; TRC-S.
Ryl cost for Postexposure vaccination = 5 visits (?ot Separated either ID
** The number of lab specimens in detail is: dog = 922 specimens, cat 234 speumens and other animals 59 specimens. Then cost of lab diagnosis in dog =

922 * 1,305.29 = 1,258,797.38 baht.
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Expenditure (Baht) Pharmaceutical , BCG vaccine Clinical service Quality Assurance Researchand ~ Horse farmand Lab  Serum production
e Pharmaceuticals  Parenteral fluid ~ production Clinic Lab QA Snakefarm  Development  animal breeding
ary
Salary 4413,707.10 1,670,445.16  4,430,329.33 3,404,360 1,573,695 7,307,650.67 1,602,678.67
Temporary wage 295,200.00
subtotal 4,413,707.10 167044516 4,430,329.33 3,404,360 1,573,695 7,602,850.67 1,602,678.67
Remuneration and materials
Overtime 140.00 27,440.00 52,520.00 107,44000  169,160.00  101,460.00  160,600.00 4,000.00 1,607,810.00 253,400.00
Remuneration 175,000.00 20,000.00 460,000.00 370,000.00  84,000.00 250,000.00 120,000.00
Office maintenance 142,016.80 60,742.83 92,608.50 2298653  250,377.58 1,280.00 76,20200
Equipment maintenance 82340 39,742.68 37,405.30 22,766.80 14,760.79 3,185.70 6,517.50 25,758.33
Vehicle maintenance 243,950.07
Medical euipment
Tamhenance 811,750.11 279,112.01 66,323.95  179,546.00 267,949.10 3,381.10 157,971.00
aun
News r%per andjournal 28,500.00 25.00
Stationary 355.00 49,500.00 14,275.00 29,000.00 700.00 23,109.00
Guest visit 1,374.00
Transportation and
hotel; in boynd 150.00 594.00 5,060.00 10,070.00 2,540.00 24,021.00 32,650.00 1,050.00
Transportation and
hotel, abroad
Air conditioning
maintenance 26,754.28 13,900.09 455000 31,200.00 42.889.64  10,050.00 58,300.00 1,264.70 6,527.00
8|adget 51,041.57 1&;88%216 93,760.07 3,216.20 401044 5433320  48,824.00 87,812.19 181,817.36 49,147.36
eanin 507,

Dru ! 496,324.40 451749302 2,147,617.80 111,852.83 8,560.00 74,985.79 337,184.92 287,133.50 973,750.60
Uniform , 34,400.00 11,280.00 23,190.00 17,860.00 6,020.00 11,440.00 70,495.00 11,400.00
Food for lah animal 32,785.00 87,822.00  30,550.00 3,774,518.00
Eleetrio equipment 36,875.16 2,338.58 14240 4,280.00 800.00 3419.12 20,693.43 567.00
Water supply equipment 6,024.11 34,880.85 500.00 836.20 48150 992.96 31030 22,867.43 1,317.28
Fuel . 575,345.34 520.00 2,600.00 595.00 362,949.94
Membrane filter 174,827.30 3,210.00 190,353.00
Other materials 407.00 36,269.79 14,507.45 3,424.00 719.00 20,903.10 7,687.30 9,746.00 22,289.86 735.00
Rabies vaccines for the poor 51,880.00
Guiard security _
Rabies vaccines for producing
Rabies Immunoglobulin 240,000.00
Vehiole Insurrance 72,913.04
-Animal purchasing 168,805.00
Ampular glasses 49433786

1,789,327.24

subtotal 73524137 7188929.29  2,787,919.98 104476543 43584989 116079355  634,707.26 809,261.01 7,061,277.76

Administrative

5,632,962.66
951,920.00
6,584,882.66

95,220.00
859,000.00
306,439.10
100,350.66

81,844.50
114,812.00

22,970.00
14,564.27

444,481.93

32,120.00

64,417.40

60,922.88

2,128,798.96

shared
resourees

3,469.20
360.00

300,000.00
36,995.00
23,375.57

53,565.50

1,351.01
353,124 17

315,302.58

14,789.04
13,556.90

19,967.00
476,751.24

0Os
161260721 On



Expenditure Pharmaceuticals ) BCG vaccine ~ Clinical service Quality Assurance Researchand ~ Horse farmand Lab ~ Serum production ~ Administrative  shared

i Pharmaceutical ~ Parenteral fluid ~ production Clinic Lab QA Snakefarm  Development  animal breeding resources
ilities

Electricity 667,885.50 2,671,061.25

Water supply 410.35 659,533.17

Telephone ' , 10,530.41 162,261.45

Mail ¢ 18,191.75

subtotal 678,826 26 3,511,047.62

Capital cost

Other egulpments 5,284.00 80,612.80 8,881.00  58,305.50 40,334.00 998.99 221,988.49 17,399.83 118,810.65

Air conditioning 59,500.00

Scientific and medical

equipment , 157,120.00 11747058 538424 49191500 54302179 122,338.90 46,797.45 390,619.40

Equipment for lab animal 3,450.00

Personnel computer 385,970.40

subtotal 162,404.00 198,083.38 1426524 55022050 60597179  40,334.00 123,337.89 268,785.94 408,019.23 504,781.05

Research budget 139,545.55 181,231.75

Grand Total 5,148,948.47 735133329 465644852  5489,360.00 986,070.39  5310,67089  675041.26  2,687531.65 15,611,740.63 380002514 1332951029  1,612,607.21
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3. Bangkok Metropolitan Authority (BMA)

Costs of rabies control are comprised of two activities; (1) Dog vaccination (2)
other programs (e.g. reproduction control, dog destruction, and health education).

These activities are accounted by division of veterinary public health, which
has two subdivisions to undertake; (1) rabies control subdivision (2) zoonosis
epidemiology subdivision. Fortunately salary, wage, remuneration, material used,
utilities which were_sRent on rabies control activities had already been refined b¥ the
head of division which one to be related to rabies control and also given weight oftwo
activities; do% vaccination 50%, others 50%. All buildings and equipment are over

their useful litetime then not being included in account. Results of computation were
explained in table 4.8 and figure 4 6-4.7.



Figure 4.6 Model of administration and responsibilities: BMA
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Table 4.8 Cost analysis and allocation: BMA (Curency: Baht)

Department Ol(thpUt LC MC cC Vaccine Other Subtotal %V\{_orking
0 ime

Secretarial Section ! na.
Rabies Control
Subdivision 5 14,646,255 2,419,488 17,065,743
Epidemiology
Subdivision na.
Animal vaccinatio 146,246 600,000 4,420,673 5,020,673 50.00
Other programs 153,376 71,898 2,807,015 3,032,289 50.00

Note: The number of animal vaccination in detail is: dog vaccination = 109,275
cat vaccination = 35,882

other animal
total

= 1,089
146,246

Then total cost of dog vaccination solely is 92.68 * 109,275 = 10,127,607 baht

Administration

(Y%owaorking time)

8,232,671.50
8,532,871 50

Total Cost/unit
13553 544,50 92.68
11,565,16050



Table 4.9 Bangkok Metropolitan Authority: List of expenditures in 2000

Expenditure (Bant)
Salary

Salary 11,565,890.00
Temporarr wage 1,162,765 00
Project salary 1,917,600 00
Total 14,646,255 00
Remuneration and materials

Overtime 600,000.00
Reward for dog capture 153,376 00
Office maintenance 71,898 00
Vehicle maintenance 349,643.00
Social security fund 37,000 00
Stationary 50,000 00
Photocopies 8,000 00
Vehicle autoparts 100,000 00
Fuel 700,000 00
Uniform 120,000 00
Other materials 600,000 00
Public relation materials 80,000 00
Veterinary material and drug 2,300,000 00
Rabies vaccine for animal 4,420,673 00
Contraceptive drug 191,52000
Food for animal 112,560 00
Deodorant 35,200.00
EqmFment for dog capture 167,735 00
Tota 10,097,605 00
Utilities

Water supply 170,827.00
Electricity 166,245 00
Telephone ! 74,773.00
Total 411,845 00
Grand Total 25,155,705.00

(Currency: Baht)
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4. Department of Communicable Disease Control (CDC)

Costs of rabies control by CDC are comprised of two main activities; (1)
prevention and control of rabies in human (2) control of rabies in animal (i.e. dog). In
this scope, it is control of rabies in animal to be considered. There are two
subdivisions to be responsible; (1) Zoonosis (2) Health Behavior. Zoonosis
subdivision is responsible for allocating budget to 12 CDC regional offices and 75
prrovmmal public health offices so as to suPport rabies control activities in those areas.

he researcher did not take labor cost of CDC reglonal staff and provincial public
health staff into account owing to rabies control budgets will be directly spent on
animal rabies control campaign W_orkm? with livestock local office at the same area.
Analytical results were illustrated in table 4.10 and figure 4.8-4.10.



Figure 4.8 Model of administration and responsibilities; CDC
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Figure 4.9 Model of resource flow: CDC
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Table 4.10 Cost analysis and allocation: CDC (Currency: Baht)

Subdivision LC MC* Training CC  Subtotal %working ~ Zoonosis ~ Behavior ~ Total
&Conferrence time  (%working) (%working)
Z00nosis 1,839,600 3,000,000 1,000,000 5,839,600 75.00
Health Behavoir # 3,044,760 3,044,760 25.00
Other program 4,379,700 761,190 5,140,890

Note: Inable to obtain Capital Cost _ _ /
# Subdivision of Health Behavior received Material cost from Zoonosis, _ o _ _
* It was included budget that had allocated to 12 CDC regional offices; 50,000 baht per region and 75 provincial public health offices; 20,000 baht

per province.
Table 4.11 Department of Communicable Disease Control: List of expenditure in 2000 (Currency: Baht)

Ex(penditure (Bant) Zoonosis  Health behavior
Salary _ 1,839,600 3,044,760
Budget for rahies

control projects* 3,000,000
Training&Conferrenc 1,000,000

Total 5,839,600 3,044,760

Note: * Not include rabies vaccine and rabies immunoglobulin
Not include outbreak control in community
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5. Department of Medical Science (DMSc)

Department of Medical Science is responsible for service, research and
technology development to dmgnose various diseases. There also have 12 medical
science centers across country but only 5 centers have been providing services for
rabies diagnosis. At the main center, NIH, this service is undertaken by section of
nervous and circulatory system virus; subdivision of medical virology. Previously in
¥e€|r2910103umt cost of service had been analyzed by NIH and shown in table 4.12 and
able 4.13.

~ Generally process to diagnos_e rabies in animal is started from Fluorescent
Antibody technique (FAT) (see details in Appendix) and then reported the findings.
With exception to NIH lab it would mvestlgatemore incase of unreliable findings by
using Mouse Inoculation test (MIT) or Cell Isolation and also receive suspected
specimens from other labs to investigate further. Human diagnosis for rabies is
usually detected by Polymerase Chain Reaction (PCR).

FAT done by 5 Medical Science centers was assumed the same cost as done
by NIH. Laboratory diagnosis or FAT totally done by NIH and 5 Medical Science
centers Is 611 sPeumens Less an output done by NIH are 52 specimens then it is 559
specimens by other centers. Conclusion was shown in table 4.12,

Table 4,12 Unit cost of service and total cost at NIH and 5 Medical

Science Centers
ServiceList  Qutput Cost per Sample done by NIH Total Qutput  Total
(NIH)  Labor cost Material cost Capital cost Subtotal  cost (NIH)  (Others) ~cost (others)
LFAT % 352 10 807.08 123228 6407856 559 668,844.52
2Cellsolation 25 3250 1630 807.08 276228 69,057.00
3IMIT 5 3B 400 80708 153228 38307.00
4.PCR 73BN 40 80708 15228 10725.%

Note: Others = 5 Medical Science Centers _ _
Source: Section of nervous and circulatory systemvirus; NIH, analyzed in 2000

Total cost of Iaborator¥ diagnosis in animal
= FAT + Cell isolation + MIT
= (64,078.56+688,844.52) + 69,057 + 38,307
= 860,287.08 baht or _
Average cost = 860,287.08 / 611 = 1,408 haht / specimen



Figure 4.11 Model of administration and responsibilities: DMSc
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Table 4.13 Section of nervous and circulatory system virus; National Institute of Health: Cost analysis in year 2000

Service List Cost per Sample done by NIH Test
_ _ LC  MC cc (equipment) CC (building)  Total
1. Fluorescense Antibody Technique (FAT) 100 1232.28 H2
2. Confirmation tested hy
2.1)Cell Isolation 1,630 2,162.28 25
2.2)Mouse inoculation test(MIT 400 153228 25
3. Polymerase Chain Reaction (PCR) 400 1,532.28 1
4. Neutralizing Antibody test for Rabies
4.1;RFFIT 450 V 1,582.28 -
4.2)MNT _ A252 2200 + 4172 t 389.88 3,332.28 49
5. Neutralizing Antibody test for Measle
5.1) Neutralization test 300 1,432.28 12
5.2)ELISA Measles 1gG test 280 141228 86
6.Measle diagnosis by ELISA technique (IgM te ) 330 1,462.28 60
T.Measles isolation 1 290 . 1422.28 !
Total 323

Capital cost: Building of NIH _ _
It was built in 1986 and spent 400 million baht for construction. There have 15,141 square meters; working areas of section of

nervous and circulatory system virus are 88 square meters. »
Depreciation cost ofthe building = 400 million/20 - 20 million baht per year or = 20 million / 15,141 sq.m. = 1,320.92 baht per sg.m.
Waorking areas of this section = 88 * 1,320.92 = 116,240.91 baht per year

Total output ofthis section = 323 tests then capital cost of building allocated to each test = 116,240.91 / 323 = 389.88 baht per test.
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6. Local Government Authority (LGA)

. With the coordination between CDC and DLD, they have a policy to transfer
rabies control program to LGA. In the Year 1999, there hds a prorject of integration of
rabies control program to LGA. The target is at least 25% of LGA in year 2000
having integrated rabies control progiram 0, their res_pon3|blllt?{. The process to run is
to conduct ‘every communities fo play their roles in controlling of rabies, train the
vo_Iuntleers, allocate their budget and establish a revolving fund for rabies vaccine in
animals,

Unfortunately an. evaluation of this project has not been done yet, no
summarized paper in national level but only have an evaluation by provincial level.
With the limitation, the researcher decided’to collect availahle data as possible and

Interviewed staffs that were directly responsible for this project. Results were
illustrated in the table 4.14.

Table 4.14 Estimated percentage of LGA participating in rabies control
and their budget allocating.

Region % LGA Budget allocated
CDC 1 7 3,000-100,000
CDC 2 5 10,000-30,000
CDC 3 30 10,000
CDC 4 275 8 100
CDC 5 80 15.000-20,000
CDC6 na. na.
CDC7 n.a. n.a.
CDC 8 40 20,000
CDCY n.a. na.
CDC 10 5 5,000-10,000
CDC 11 n.a. n.a.
CDC 12 ) 5,000
DLD 2 20 20,000
DLD 3 % 10,000-30,000
DLD 5 5 5.000-10,000

Note: CDC = Communicable Disease Control Regional office
DLD = Livestock Development Regional office

Source: C%o#ected by documentary reviews*5and telephone interviews of regional
staffs

By the data available, approximately 2-80% of LGA (depended on provinces)

supported the program, mainly allocating the budget to purchase vaccines for dogs
and a few to purchase contraceptive drugs.

To estimate cost of rabies control by LGA, the researcher assumed that 25% of
LGA (total 8,000 LGAs) did play the roles and allocate 15,000 baht on average to
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support, 90% for dog vaccination and 10% for other programs. Therefore, the
conclusion could be summarized in table 4.15.

Table 4.15 Summarized cost and output of rabies control by LGA

Activity 1C AC*# Output**
Dog vaccination 27,000,000 3B TI1428
Reproduction control 3,000,000 25 120,000
Total 30,000,000

Note: * BK Interviewing: vaccine 20 baht, service
charged by vaccinator 10 baht, other material 5 baht
** output was estimated by TC divided b5y AC.
# By mterwewmg: contraceptive drug 15 haht
sendee charged by injector 10 baht

We could assume that dor(% vaccination done by LGA was 771,428 dogs; its
average cost 35 baht per injection.
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7. Veterinary Private clinics

It is the biggest part of dog, vacgination and reproduction control done by
veterrnar)b rrvate cIrnrcs In Tharland there are approximately 1,000 clinics”across
country. Dog’s owners mostly bring t herr pet to receive vaccine and contraception.
We can use” out-of- Focket mone¥ paid by dogs owner fo represent 00Sts hein
occurreda prrvatec nrc because his cost would absorb all costs (LC, MC and CC%
mw ich a gcrnrcs have had. By small survey and Interview 1t is.around 60 haht
(range 40-80 baht) per vaccinatior and price of refroduc lon control is as followings:
contrace tive d rug rnjec ion for female dog = 50-100 baht, female dog sterilization =
800-1,300 baht and male dog sterilization -~ 300-500 haht.

An out ut of doq vaccrnatron by cIrnrc is 1,468,206 (less total number of dog
vaccination Xan output by DLD, BMA, LGA = 4,277,939 - 1929 030 - 109,275 -
171,428 = 1,468,206 do1q In able416 it rIIustrated outputs of dgvaccrnatron and
reproduction control in Thailand and table 4.17 summarized cost of dog rabies control
done by veterinary private clinics.

Table 4.16 An output of dog rabies control by organization in 2000
(Not include Lab inanimal).

Dog. Doy Contraceptive Sterilization Sterilization
population vaccination ~injection  female dog  male dog

DLD 5353381 1929030 410829 32440 83376
BMA 633814 109275 4011 3,457 1 578

LGA - TTLA%* 120,000%
Veterinary
private clinic “ 1468200 233968*  67,323*  69,304*

Total 5987195 4277939 768808 103220 154318

Note: * estimated output

Source: Division of Disease Control, DLD, MOAC
Rabies Control Subdivision, BMA
Interviewing LGA and Veterinary private clinic

Table 4.17 Summarized cost and output done by Veterinary private clinics

Activity Output AC TC*
Dog vaccination 1,468,206 60 88,092,360
Contraceptive 233,968 5 17,547,600
Sterilization
-male 69,364 400 27,745,600
-female 67323 1000 67,323,000
Total 200,708,560

Note: * estimated total cost
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4.3.2 Empirical results of Postexposure Treatment (PET)

Costs of Human postexposure treatment (PET) are comprised of PEV cost, cost of
treatment for rabies patient, cost of treatment for immunoglobulin side effect, cost of
|aboratory diagnosis in human,

1. Cost of Postexposure Vaccination (PEV)

1.1 MOPH hospital ,

From a record of MOPH and Thai FDA, there were 340,394 cases of PET and
1,365,340 vials of human rabies vaccines being imported: divided into PCEC 650,400
vials, PVRV 712,940 vials and HDCV 2,000 vials. As was known, when bitten bg
animal or suspected contractln?Drables disease, exposed persons must received PEV/
visits either administering via [D or IM. There have also 1 -4 visits due to be justified
no rabies contracting or dmission of treatment by patient itself. ,

By a small Survey, a number of visits (1—5 visits) were Bresente_d In table
4.18. Accordmgfto_s_urveylng data, total vaccines being consumed y_Publlc hospital
and number of visits vieré estimated. Method to Calculate and™its result were
lustrated in figure 4.13. _ : S

|t was Tound that %ubllc hospital had_consumed 644,904 vials divided into
364,530 vials for IM and 280,374 vials for. ID. When it was changed to number of
visits: 364,530 visits for IM and 546,795 visits for ID.

1.2 University, Military, BMA hospital W _ _

By te eTphone interviews with 5 of 10 university hospitals, which are not under
MOPH, were found that they purchased rabies vaccings around 2,840 - 8960 vials in
%ear_zdoo. Therefore, the researcher will apply an average number, 5,900 vials per
ospital, There were 59,000 vials of rabies vaccines being Consumed.

There are also military hospitals, which were asked via telephone. Those, 3 of
7 general and referreq hospitals, were interviewe. The_){ Furchase 600 - 3,150 vials
in'year 2000. In addition, there are some small hospitals under military located at

military camps all over Thailand. The researcher supposed that approximately 25,000
vials were consumed by military hospitals. _ o

Finally, hosrntals under BMA were asked via, telephone interviews. There
were 3 of 5 general and referred hospitals to be interviewed. It was found that they
purchased rabies vaccines 2,000 - 6,000 vials in year 2000. BMA also has 4
community hospitals and 61 health centers around Ban%ok. The researcher supposed
that approximately 25,000 vials were consumed by BMA hospitals and health centers.
_In conclusion, rabies vaccines that were 109,000 vials used by not-MOPH and
not-private hospitals, In year 2000. o _ _
found trya\l/then applying”proportion of administering of vaccine IM:ID of 40:60, it
- IM used 43,600 vials. Supposinq all exposed persons received a complete course
\(/?Sldtcs)ses or 5 vials of vaccines), then, there had 8,720 cases of exposed or 43,600
ID ysed 65,400 vils, Supposin(h] all exposed persons received a comdplet_e_course

(3 vials ofvaccines) then, there had 21,800 cases of exposed or 109,000 visits.
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1.3 QSML _ _
0 Record of QSMI, number of vaccines purchased were 10,000 vials in year

14 Prlvate hospltal

.. After less number of vaccines. consumed by QSMI, MOPH, University,
Mllltar% and BMA hos tal, the remammg vaccines are 01,346 vials, in which the
esearcher assumed tls amount eln% consumed by _private hospitals. From
Interviewing some private hospitals, the ave usually administered rabies vaccine by
M and most ofg atients_received a comp lete course of treatment. After calculating
there were 120,237 vaccinées or approximately 601,345 visits of patients, receiving
care at private hospital

Cost of PEV was summarized in table 4.19.



Table 4.18 Surveying data of number of visits of exposed persons who sought care from public hospital.

Visit(s) Hospital 1 Hospital 2 Hospital 3 Hospital 4 Hospital 5 Hospital 6 Hospital 7 Hospital 8 Total %

HVISits 17 4 2 94 18 44 6 21
4visits 3 25 5 27 8 106 il 36
JVISIts 105 3 9% 46 18 141 45 28
2 VISItS 21 3 30 28 4 145 16 3l
1visits 23 0 34 20 I 180 116 42
case 169 65 167 215 5 616 253 158

Note: This available data inyear 2002 collected from hospital in'the north of Thailand.

1698 100.00

00



Figure 4.13 Method to calculate number of visits and vaccine consumed by MOPH hospitals, Year 2000

Visit(s) % PET (case) Number of visits  Vaccine consumed (vials)

IM. 5 12.13 16,519 82,593 82,593

0.4 4 13.02 17,721 70,885 70,885

136,158 3 30.15 41,056 123,167 123,167

2 19.85 27,023 54,046 54,046

PET 1 24.85 33,839 33,839 33,839

340,394 Total 136,158 364,530 364,530
Visit(s) % PET (case) Number of visits Vaccine consumed (vials)

ID 5 12.13 24,778 123,889 74,333

0.6 4 13.02 26,582 106,328 53,164

204,236 3 30.15 61,584 184,751 61,584

2 19.85 40,535 81,069 40,535

1 24.85 50,758 50,758 50,758

Total 204,236 546,795 280,374

Note: PET is a record of hospital under MOPH

Puplic Hospital admmlstered by 1M 40%, 1D 60%

|M type comsu g I| erwsé ID.type consumed at 1st, 2nd, 3rd = Lvial and 4th = 2 vials, 5th- 3 vials

See Appendix for detail how to administer vaccing _ _
Tota vaccme |m orted jn ol ear 2000 gecord from Thai FDA) = 1,365,340 vials (PCEC 650,400 vials, PVRV 712,940 vials, HDCV 2,000 vials)
Total vaccine consume b MOPHh splta 044,904 vials
Total vaccine consumed %ml litary o%mta unlversny hospital and BMA ho 109,000 vials
Tot vaccine storage at 0 vials but consumed 7,850 vials as was recorded.

Tot vaccine consumed y private hospltal 601,436 vials
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Table 4.19 Cost ofPEV
Organization Output (visits) ~ AC** TC
MOPH hospital*
-ID 546,19 267.49 146,262,195
-IM 364,530  391.23 142,615,072
Military, Umve_rsﬂx
and BMA hospital
-ID 109,000  267.49 29,156,410
-IM 43600 39123 17,057,628
Private hospital 601,435 767 18 461,408,903
QSMI (ID&IM) 18,042 631 69 11,396,951
Total 1683402  479.92 807,897,159

Note: * Qperating cost .
** See Appendix for detail how to calculate o
** AC was included rabies vaccine and RIG 5% of vaccinges
except QSMI, 1t is 10%

2. Cost oftreatment for rabies patient

This was occurred only for IPD case. Therefore, this study can employ the
DRG system to calculate the Cost. As usu,all>{ accepted for DRG, it is a method to
estimate the cost of treatment for any particular diseases. It is important to_be cited
Relative Weight (RW) which was involved in comPutlng cost in DRG. This is a
comparative Weight of any particular diseases to the avera%e weight of overall
diseases, There will be calculated 1 RW into expenditure to get the cost per RW. In
year 2000, 1 RW was equal tq 4,000 baht, If we search a code for rabies in DRG
System, we found that Rabies disease (ICD 10 code = A52, DRG code = 4232)has RW
#= 1226 unit then cost of treatment per patient_ is 1.226*4,000 = 4,904 baht. Not
surpnsm&lg,how cheap for treatln? such patient it can be explained by a following
reasoa Rabies is an unavoided death when showing its sign and symptom and no gne
can be cured but only symptomatic treatment 1S provided. to “him. Usually after
showln? rabid sgmptom, rmost of patients would frequently die within 3 days. For its
ability To spread is possibly any person who has closely_ contact with pdtient in a
period of expressing the symptom. However this person will immediately be notified
and given a vaccing by outbreak control team when rabies was being detected.

In year 2000 { %re were 50 rabies case reported. So their cost of treatment are
50%4,904 = 245,200 bant.

3. Cost of treatment for immunoglobulin side effect
Similar to cost of treatment for rabies patient, it is the same method

to calculate cost of sice effect reatment, [n year 2000 an adverse reaction after ERIG
use had been reported to the Division of AdVerse Product Reaction Surveillance; Thai

#Source: Health Insurance Office, MOPH
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FDA, MOPH gsee table 4.202. As was estimated in previous study (Piriyasupong K,

2001), it was shown In table 4.21

Table 4.20 %&ep,ort of Adverse Reaction Product Reaction Surveillance,

hai FDA, MOPH year 2000.

Type of Adverse Reaction ~ Sex

Bronchospasm Female
Dyspnea Female
Edema Female
Periorbital edema Female
Erythematous rash Female
Erythematous rash Female
Erythematous rash Female
Erythematous rash Female
Urticaria Male

Urticaria Female
Urticaria Female

Source: Unit of Adverse Product Reaction Surveillance, Thai FDA MOP

Age  Type ofpatient

IPD
OPD
IPD
QPD
OPD
OPD
OPD
QPD
OPD
OPD
OPD

Table 4.21 DRG and RW ofthe Adverse Reaction, DRG Tools Book,

MOPH year 2000.
Disease ~ ICDI0  DRG ~ RW  Number of
patients

Asthma J45 98 0472 2
Periorhital HO052 45 0.83 1
edema

Rash R21 284 0.6454 4
Urticaria L50 284 06454 3

Total

Source: Health Insurrance Office, MOPH

In summary cost of treatment for immunoglobulin side effect is 25,168 baht.

4. Cost of laboratory diagnosis in human

Cost
(haht)

3,771
3,320

10,326
1,745

25,168

Data from department of Medical Science was reported that in year

2000 it had 7 tests to diagnose rabies (see table 4.12). Total cost is 10,725.96 baht.
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Costs of PET

Due to assumption.of costs of PET that are the combination of PEV cost, cost
of treatment for rabies patient, cost of treatment for immunoglobulin side effect, cost
of [aboratory diagnosis in human. Therefore, they could be summarized in table 4.22.

Table 4.22 Total cost of human postexposure treatment

Activity TC (haht)
PEV o 807,897,159
Treatment for rabies Patlent 245,200
Treatment for side effect
of immunoglobulin 25,168
Lab diagnosis in human 10,725.96
Total 808,178,253

Total visits of PET in year 2000, > ,
= MOPH hospital + (Military, University, BMA) hospital +
Private hosgltal+ SMI
= 911,325 + 152,600 + 601,435 + 18,042
= 1,683,402 visits

Then cost per visits = TC,
VIsits

= §08.178.253
1,683,402

= 480.08 baht per visit
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A conclusion of cost of rabies control in Thailand and outputs could be
summarized in table 4,23 - 4.24.

Table 4.23 An output, total cost and average cost of dog rabies control
by organization in year 2000

Quoanization Dog veodration Laboratory degosisinanind - Other prograns

Quiput AC TC Quput AC TC TC

g () (e @ (=D (o2 W) (o2 W)
oD 199030 33D 73884 218 418X 91413616  37,X7,281L00
Qv - - - 1215 1360 1638735 .
BMA 192/ X688 10127607 - - : 11,56516050
CDC - - : . : : 439085000
DMSc - - : 61 1480 8302830 :
LGA 748 B 26909080 - - - 300000000
Privatedinic 146826 6000 830330~ . - 112616 2000
Total 427790 4654 191840 44 289772 1168042 104053150

Note: * estimated output derived from dividing total cost by average cost
** estimated cost derived from multiplying an output with average cost

Table 4.24 An output, total cost and average cost of human
postexposure treatment (PET) i year 2000

RS WE R k&
% B 38 B as o wos

1802 63160 1136%L
et cae - - 2620 - - -
Tot 363238 4LABIB 135%1

’\%ﬁ%@%ﬂ&?&/ 1633402=48008 et
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4.4 Estimating Incremental Cost and Benefit of the Intensified-Dog Control
Program

441 Incremental cost

The facts that there are 4 costs of rabies control.

1 Costof PET

2. Costof Dog vaccination

3. Cost of Laboratory Diagnosis in animal _

4. Cost of other programs (Dog population control and related campaigns)

. Inorderto calculate incremental cost, an output of rabies control activity has to be
identified and calculated its cost. An actual outPut and estimated output during three
years of implementation were taken into account (ee table 4.25).

Table 4.25 An actual output and estimated output in year 2000-2003

Activity Qutput (cases)
2000 2001 2002 2003

- MOPH hospital (1) 340394 3pL141 376891 402,641

-University, Militar
and BMA'hospital (2) 30520 31462 33769 36,076
- Private hosP_ltaI?) 120287 124058 133155 142,253
Dog vaccination (4 4277939 4579079 3,848,134 4,332,999

Lal in animal (5) 4,024 3,329 2,961 2,642
Source: [B)II\_A% MOAC, CDC; MOPH, DMSc; MOPH, QSMI; TRC-S,

Note: (1) An actual output in 2001 is 351,141 cases. It is estimated in year 2002, 2003
by using 25,750 cases increase per year see,Aggendlx 5). We cannot use 14.7%
increasing rate because there have outlier data in 2000 and 2001. 1f we use 14.7%, in
year 2002 and 2003 there will be 402,759 and 461,965 cases respectively. Observe at
present data, it is impossible that PET could reach at that amount. _

An estimated qutput_of University, Military and BMA hospitals was
calculated by using the ratio of PET at MOPH hospital'to University, Military and
BMA hospital = 10.0896 _ _ _

, gg An estimated output of private hospifal that was calculated by using the
ratio of PET at MOPH hospital to pnvate hosgl al= 1033
, 54()) An actual output in 2002 is 3,848,134, It is an estimate in year 2003 by
using 12.6% increasing rate (see Agpendlx 0).

, (51 An actual output m 2002 s 2,961 specimens. It is an estimate in year 2003
by using 10.8% decreasing rate (see Appendix 7).

From table 4.25, a number of PET have to be changed into a number of visits
due to a vaccinee might receive care 1-5 visits (see table 4.26). Therefore, the
number ofvisits would be calculated total cost of PET.
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Table 4.26 A number of visits of vaccinées
Year 2000 2001 2002 2003

PEV

-MQPH hospital* 911,325 940,098 1009038 1,077,978
-University, Milita
and BMA hospltal * 152600 157310 168845 180,380

-Private hospital*** 601435 620290 665775 711265
-QSM [ 18,042 16,102 10812 10,000
Total 1683402 1733800 1854470 1979623

Note: * See Appendix 10 for method how to calculate
= Number of vaccinee multiplied by 5 visits
**% Number of vaccinee multlglled by 5 visits
#ekk An actual visit in 2000-2002 and estimated in 2003

Data in table 4.25 - 4.26 are outputs that have occurred in current situgtion
and been able to calculate their costs (ee table 4.27). With regard to the intensified-
dog control program, dog vaccination coverage must be executed at Jeast 80% of dog
population in that particular year. And it is assumed that other activities have beef
undergone in the ‘same pattern (see table 4.28). Cost of hoth programs can he
tcogppirgg and an incremental cost of the intensified program will be thie answer (See
able 4.

Table 4.27 An estimate of cost of rabies control in current practice (Currency: baht)

Activity AGH 01 200% A8
Quiput TC Qupt TC Quiput TC
% 4038 1,/380 83X 18440 80ZBWW 198638 HBI377410
veodretian 486 45000 213110337 388B1A 1ARIH 439O A1,66/,773
Dogpguaion . na 596320 6286M 63600~
I‘_’gjmerage _ I na 1% 6L™® 63056
ng 2872 33D 9646510 2961 8380149 260 876
pogars na na 1040331 na 14053 na 18040531
Total 246192 47486, /A 139190401
Note: *no cataof dog populaionadldde inyear 2008 ot is estinatedwithratio 1:10
#HAC inyear 200
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Table 4.28 An estimate of cost of rabies control inthe intensified program
(Currency: bant)

Aty AE 2 1 2002 2
O%tgut 1C QOutput 1C Oug)ut TC
EtET 48008 17338 832362704 1844710 890393958 1379623 950377410
va?:%matlon_ 4654 4762599 221651357 5038915 234511104 50928 237018912
Dog;\)opulatlar na  5%3249 6308644 6,366,000%
%clragp aa 80, ) )
Labdliaghosis

Irgﬁnl 280172 3329 9646310 2%l 8500140 2642 7655716
otner

oya’s  na  aa 160499331 aa 10949531 aa 169499531
ota 133,160,102 130,884,742 1364551629

Note: *no d,ataofdog populationavailableinyeai2Q03 so it is estimatedwithratio 1,10
#ACInjear2

The three-year expenses for the intensified program are 1,233,160,102 +
1,302,884 742 + 1,364.551,629 = 3,900,596,473 haht.

Table 4.29 Incremental cost ofthe intensified program for 3 years (Currency: baht)

Program 3-year cost (hant)
Current practice 3,801375367
Intensified Program 3,900396,473
Incremental cost 99,321,106

Note: Value inyear 2000

. Aswas seen above, an incremental cost computed from an output ofthe three-
year implementation oftwo programs is 99,321,106 haht.
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4.4.2 Incremental benefit
The 10-year retrospective data g1991-2000) are illystrated deaths b 5age group (See

Table 4.30). It is found that 42.91% of rabies was in people below 15,
Table 4.30 Report cases ofrabies by age group during 1991 - 2000
Age (years) 0-14 1524 25-34 3544 44-54 D55-64 65+  Total

1991 &g L B L B I L m
1992 H 10 10 18 8§ 10 U 13
1993 49 9 9 6 6 / / %
1994 3 6 6 ¥ 5 [ [ 8
19% 3 6 0 6 9 8 2 14
199 33 n 10 1 6 [ 11
1997 21 6 6 8 { 2 2 28
1998 9 U 6 8 3] 9 3 ol
1999 2T 6 9 9 6 6 68
2000 n 9 6 8 3 / 6 o0
Subtotal 360 82 84 97 78 B 6 89

% 4291 977 1001 1156 930 894 7
Source: Division of epidemiology, MOPH

The number of deaths in year 2001, 2002 was 37, 31 cases respectively and in
year 2003 in which an estimate 0f decreasing rate of death per year during 1981-2002
Was apprommatel?/ 16-19% (see Appendix 4 for how to calculate) is expécted to have
25 cases (see Table 4.31). Accordin I){ after Implementlng the intensified program the
expected death is of 20% of the Inifial rate (Bogel K, 1990) for the first two-year and
none in the third year. We considered year 2000 was a year before implementation.
Therefore the expécted death is 10, 10-and 0 for 3 consecutive years (see Table 4.31)

Table 4,31 Actual and estimated cases ofrabies by age group of current practice and
Intensified program between 2001-2003

Age : year 2001 year 2002 year 2003
%%rs) Current  Intensified* Current® Intensifiec® Current + Intensifiec*

13
15-24
25-34
35-44
45-54
h5-64
b5+
Total 37 10 3l 10 25
# Actual number of cases , o
* Estimated number of cases b}/ using 20% of initial rate; year2000 (Bogel K,1990)
+ Estimated number by 16-19% decreasing rate per year (see appendix )
Source: Division of epidemiology, MOPH

o
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Record ofdeath by provincial level to be presented was as follows:
Year 2001 = 37 deaths, it had been occurred at
Bangkok 8 deaths; age 5 year = 1,age 7-9 year = 1, age 10-14 year = 1, age 25-34
year = 1, age 35-44 year - 2, age 45-54 year = 1, age 55-64 year = 1
Samut Prakan 2 deaths; age 10-14 year - 1, age 25-34 year - 1
Pathum Thani 1 death; age 7-9 year = 1
Chonburi 1 death; age 35-44 year = 1
Sa Kaew 2 deaths; age 7-9 year = 1, age 55-64 year = 1
Ratchaburi 3 deaths; age 7-9 year = 2, age 15-24 year=1
Kanchanaburi 1 death; age 1year =1
Samut Sakhon 1 death; age 55-64 year = 1
Prachuap Khiri Khun 1 death; age 10-14 year = 1
Nakhon Ratchasima 2 deaths; age 45-54 year = 2
Surin 2 deaths; age 25-34 = 15age 45-54 year = 1
Si SaKet 1death; age 3 year=1
Ubon Ratchathani 1 death; age 25-34 year = 1
Phitsanulok 1 death; age 65+ year= 1
Phichit 1 death; age 45-54 year = 1
Mae Hong Son 1 death; age 45-54 year =1
Nakhon Si Thammarat 3 deaths; age 10-14 year = 1 death, age 15-24 year = 1
death, age 65+ year = 1
Ranong 1 death; age 7-9 year =1
Songkhla 3 deaths, age 45-54 year = 1, age 65+ year= 2
Trang 1 death; age 45-54 year = 1

Year 2002 = 31 cases, it had been occurred at

- Nonthaburi 1 death; age 3 year =1
Pathum Thani 1 death; age 10-14 year = 1
Chonburi 1 death; age 45-54 = 1
Rayong 1 death; age under 14 = 1
Chanthaburi 2 death; age 25-34 = 2
Prachin Buri 3 death; age 4 year = 1, age 8 year =l,age 15-24 year=1
Nakhon Pathom 1 death; age 9 year= 1
Nakhon Ratchasima 1 death; age 55-64 year = 1
BuriRam 2 deaths; age 15-24 year = 2
Surin 2 deaths; age 25-34 year = 1, age 45-54 year = |
Sakon Nakhon 1 death; age 35-44 year =1
Si SaKet?2 deaths; age 25-34 year = 1, age 65+ year=1
Ubon Ratchathani 1 death; age 45-54 year =1
Yasothon 1 death; age 25-34 year = 1
Nakhon Phanom 1 death; age 45-54 year = 1
Nakhon Sawan 2 death; age 1 year = 1, age under 14=1
Pichit 1 death; age 55-64 year —1
Chiang M ai 3 deaths; age 6 year = 1, age 55-64 year = 2
Nakhon SiThammarat 1 death; age 35-44 year - 1
Krabi 1 death; age 65+ = 1
Ranong 1 death; age 25-34 year =1
Songkhla 1 death; age 25-34 year = 1

« Note: preliminary reportby Division of Epidemiology, MOPH
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Year 2003
Estimated 25 cases and unable to be categorized

Income foregone due to premature death of Thai population caused by rabies
will be valued its productivity lost by using human capital approach. From a formula

below
:ﬁ)-y
Income foregone loss = X [*n +g)n
n=1 (I+r)n

Assumption: Working age is 15 to 60 years old.

Parameter g: referred to economic growth (see Table 4.32), this study used the
average GDP growth during 2000-2003.

GDP atcurrent price in 2000 was 4,916.5 hillion Baht and in 2003 estimated
by NESDB was 5,799.7 billion Baht.

(I+9g)nd 9165 = 5,799.7
(1+g)4 — 118
g = 0.042

Parameter r:referred to discount rate. The discount rate for benefits is often thought to
compromise two parts. One is a “pure” time preference for immediate over postponed
consumption. The second relates to the fact that, as the prosperity of a society
increases, the utility or benefit to it ofa defined unit of consumption is less - that is,
there is declining marginal utility of a unit of consumption as income rises. Many
cost-effectiveness  dies have assumed that this applies to health benefits aswell and
have discounted future health at a rate between 3% and 5% per year. This practice has
long been debated, and some people have argued that discount rate for health benefits
should be close to zero and certainly less than the discount rate for costs.

Not all health care programs achieve results at the same rate. Public health
and health promotion programs in particular may take many years to produce tangible
results, and applying a discount rate to the benefits of such program will reduce their

apparent attractiveness compared with programs that produce rapid benefits of a
similar magnitude.

Common practice remains to discount costs and benefits at the same rate, so
we follow the same practice in our baseline calculations using a rate 0f 3% (WHO,
world health report, 2002) (The Thai group on Burden of Disease and Injuries,
BurdenofDisease and Injuries in Thailand, 2002) and used 5% for sensitive test.

Parameter |: represented by per Capita GDP in year 2001, 2002, 2003 because per
Capita GPP could not be acquired atthis moment.
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Table 4.32 Economic Indicators of Thailand during 2000-2003

2000 2001 2002 2003
Populatbn
(millions) 61.88 62.31 63.06 63.66
GDP
(billion baht) 4,916.5 5,123.4 5,430.5 5,799.7
Employment
(millions)* 31.446 32.109 32.795 33.86
per Capita
GDP 77,362 80,083 86,121 91,100

Source: Bank of Thailand, March, 2003

Office ofthe National Economic and Development Board, March,2003
* Age 15 yearsover

Table 4.33 The Income Foregone from Current Practice and the Intensified Program,
Year 2001(r=0.03, g = 0.042 and per Capita GDP = 80,083 baht) (Currency: baht)

Year 2001 current intensified
Age (year) income foregone Life lost Totalincome lost Life lost Total income lost

0-14 47577263 13 61,844,417 4 19,029,051
15-24 4,226,291 3 12,678,872 1 4,226,291
25-34 3,003,464 3 9,010,392 1 3,003,464
35-44 1,914,384 3 5,743,151 1 1,914,384
45-54 944,421 8 7,555,371 1 944,421
55-64 80,884 3 242,651 1 80,884
65+ 4 1

total 37 97,074,854 10 29,198,495
Present va ue in year 2000 94,247,431 28,348,053

Table 4.34 The Income Foregone from Current Practice and the Intensified Program,
Year 2002(r=10.03, 9 =10.042 and per capita GDP = 86,121 Baht) (Currency: baht)

Year 2002

current intensified

Age (year) income foregone Life lost Totalincome lost Life lost Total income lost
0-14 5,115,945 9 46,043,506 4 20,463,780
15-24 4,544,939 3 13,634,818 1 4,544,939
25-34 3,229,916 7 22,609,409 1 3,229,916
35-44 2,058,722 2 4,117,444 1 2,058,722
45-54 1,015,628 4 4*062,511 1 1,015,628
55-64 86,982 4 347,929 1 86,982
65+ 2 - 1

total 31 90,815,616 10 31,399,967
Present vaue in year 2000 85,602,428 29,597,481
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Table 4.35 The Income Foregone from Current Practice and the Intensified Program,
Year 2003(r=0.03, 9 =0.042 and per capita GDP - 91,100 Baht) (Currency: baht)

Year 2003 current intensified
Age (year) income foregone Life lost Totalincome lost Life lost Total income lost
0-14 5,411,718 11 59,528,902 0 0
15-24 4,807,700 2 9,615,401 0 0
25-34 3,416,650 3 10,249,950 0 0
35-44 2,177,745 3 6,533,236 0 0
45-54 1,074,345 2 2,148,690 0 0
55-64 92,011 2 184,022 0 0
65+ 2 - 0 0
total 25 88,260,200 0 0
Present vaue in year 2000 80,770,586 0

Table 4.36 The Income Foregone from Current Practice and the Intensified Program,
Year 2001(r = 0.05, g = 0.042 and per Capita GDP = 80,083 baht) (Currency: baht)

Year 2001 current intensified

Age (year) income foregone Life lost Totalincome lost Life lost Total income lost
0-14 3,037,364 13 39,485,729 4 12,149,455
15-24 2,807,906 3 8,423,717 1 2,807,906
25-34 2,202,015 3 6,606,044 1 2,202,015
35-44 1,547,965 3 4,643,896 1 1,547,965
45-54 841,930 8 6,735,441 1 841,930
55-64 79,777 3 239,332 1 19,777
65+ 4 1

total 37 66,134,160 10 19,629,048
Present va ue in year 2000 62,984,914 18,694,332

Table 4.37 The Income Foregone from Current Practice and the Intensified Program,
Year 2002(r = 0.05, g = 0.042 and per capita GDP = 86,121 Baht) (Currency: baht)

Year 2002 current intensified

Age (year) income foregone Life lost Total income lost Life lost Total income lost
0-14 3,266,371 9 29,397,341 4 13,065,485
15-24 3,019,613 3 9,058,838 1 3,019,613
25-34 2,368,039 7 16,576,275 1 2,368,039
35-44 1,664,677 2 3,329,354 1 1,664,677
45-54 905,409 4 3,621,636 1 905,409
55-64 85,792 4 343,169 1 85,792
65+ 2 - 1

total 31 62,326,614 10 21,109,015
Present va ue in year 2000 56,532,076 19,146,499



%

Table 4.38 The Income Foregone from Current Practice and the Intensified Program,
Year 2003(r=0.05,9 = 0.042 and per capita GDP = 91,100 Baht) (Currency: baht)

Year 2003 current intensified
Age (year) income foregone Life lost Total income lost life lost Total income lost
0-14 3,4557213 11 38,007,346 0 0
15-24 3,194,189 2 6,388,377 0 0
25-34 2,504,945 3 7,514,836 0 0
35-44 1,760,918 3 5,282,755 0 0
45-54 957,754 2 1,915,509 0 0
55-64 90,752 2 181,505 0 0
65+ 2 0 0
total 25 59,290,327 0 0
Present va ue in year 2000 51,217,214 0

Summing up 3 year-discounted values ofcurrent practice and the intensified
program is in Table 4.39.

Table 4.39 Total income foregone of current practice and the intensified program in
present value year 2000 (Currency: baht)

Estimate A Estimate B
Year Current (C) Intensified (1) Current (C) Intensified (1)
2001 94,247,431 28,348,053 62,984,914 18,694,332
2002 85,602,428 29,597,481 58,532,076 19,146,499
2003 80,770,586 = 51,217,214 -
Total 260,620,445 57,945,534 172,734,204 37,840,831
Incremental benefit (C-1) 202,674,911 134,893,373

Estimate A = per Capita GDP and discount rate 3%
Estimate B - per Capita GDP and discount rate 5%

It is in Estimate A; an incremental benefit to be saved would be higher than
Estimate B.
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4.4.3 Comparison of Benefit / Cost ratio

From the model, it was found that the three-year expenses of the current
practice were 3,801,275,367 baht (value in year 2000) and the estimated expenses of
the intensified program were 3,900,596,473 baht (value in year 2000). The difference
is 99,321,106 baht, which is an incremental cost needed to purchase dog rabies
vaccines so asto cover 80% ofdog population.

According to the results of estimating income foregone during 3 years of the
program converting life into monetary value were in the table 4.40.

Table 4.40 Income foregone ofthe current practice and the intensified program during
3 years: 2 Estimates (Currency: baht)

Current practice (C) Intensified program (1) C-l
Estimate A 260,620,455 57,945,534 202,674,921
Estimate B 172,734,204 37,840,831 134,893,373

Note: Estimate A = per Capita GDP, discount rate 3%
Estimate B = per Capita GDP, discount rate 5%

The difference is the incremental benefit of the intensified program derived
from life saved in case of 80% of dog vaccination coverage during 3 years of

implementation. And when comparing to incremental cost, the results were presented
intable 4.41.

Table 4.41 Benefit/ Cost ratio ofthe 3-year program (Currency: baht)

Estimate Incremental benefit Incremental cost B/C
A 202,674,911 99,321,106 2.04
B 134,893,373 99,321,106 136

Note: Estimate A = per Capita GDP, discount rate 3%
Estimate B = per Capita GDP, discount rate 5%
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4.5 Sensitivity Analysis
4.5.1 A change ofincremental cost

Increasing dog population will test the sensitive results of cost. On average,
dog to human ratio is 1:10.3. Results were showed in table 4.42-4.51.

Table 4.42 An estimate ofcost ofrabies control in current practice
Ifdog :humanratio= 1 6.72 (Currency: baht)

Activity ~ ACH 2001 2002 2003
Outgut 1C Outfut 1C Outgut 1C
PDET 48008 1733800 832,362,704 1854470 890293958 1979623 950,377,410
0
vacgcination _ 4654 4579079 213110337 3848134 179,092,156 4,332,999 201,657,773
Dog population * na. 9272321 9,383,929 9,473,214
Ycoverage . na 4938 4101 45,74
Lab diagnosis
& ﬁgrlma 289172 3329 9,646,510 291  8580,149 2642 7,655,776
p[rograms na. na. 169499531  na. 169499531  na. 169,499,531
oal 1,204,619,082 1,247 465,194 1,329,190,491
Note: * See Appendix 8 for detail how to calculate
#AC inyear 2000
Table 443 An estimate of cost of rabies control in the intensified program
[fdog humanratio= 1:6.72 (Currency: baht)
Activity  ACH 201 202 2003
Outgut 1C OuE{)ut 1C Ougput 1C
PDET 48008 1,733800 832,362,704 1854470 890293958 1979623 950,377,410
0
vac%ination , 46.54 7417857 345227085 7,507,143 349,382,445 7578571 352,706,704
Dog population* na. 9,272,321 9,383,929 9,473,214
Yhcoverage na  80.00 80.00 80.00
Lab dlag|n03|s
g{ ﬁggma 289712 3329 9646510 2961 8580149 2642 7,655,776
%rograms na. na 169499531  na. 169499531  na 169,499,531
otal 1,356,135, 800 1,417,156,082 1,480,239,421

Note: * See Appendix 8 for detail how to calculate
# AC inyear 2000

Table 4.44 Incremental cost ofthe intensified program
Ifdog human ratio= 1:6.72 (Currency: baht)

Program
Current practice
Intensified Program

Incremental cost
Note: Value inyear 2000

3-year cost (baht)
3,801,275,367
4,254,731,303

453,455,936
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Table 4.45 An estimate of cost of rabies control in current practice
Ifdog humanratio=1:10 (Currency: baht)

Activiy ~ ACH 2001 2002 2003
Outgput TC OUEPUt TC Output TC

BET 480.08 1733800 832,362,704 1854470 890,293 958 1,979,623 950,377,410
0
vac%lnatwn_ 46.54 4579079 213,110,337 3848134 179,092,156 4,332,999 201,657,773
Dog population*  n.a 6,231,000 6,306,000 6,366,000
Ohcoverage na 7349 6102 68.06
Lab dlag|n05|s
nmmma 289772 3329 9646510 2961 8,580,149 2642 7,655,776
other
%rograms na na 169499531  na. 169499531  na 169,499,531
of 24,619,082 47 465,194 1,329,190,491

Note: * See Appendix 8 for detail how to calculate
#AC inyear 2000

Table 4.46 An estimate ofcost ofrabies control in the intensified program
ifdog human ratio = 1:10 (Currency: baht)

Activity ~ ACH 201 "N 2003
Outgput 1C Qutput TC Out&ut TC

IBET 480.08 1,733800 832,362,704 1854470 890,293,958 1,979,623 950,377,410
0
vac%matlon _ 46.54 49848 231,992,592 234,784,992 237,018,912
Dogpopulation* aa  6,231,0
Y%coverage aa 80.00 80. 80.
Lab dlag|n03|s
nghanlma 2897.72 3329 9646510 291 8580149 2642 7,655,776
other
p[rograms aa. aa 169499531  aa 169499531  aa 169,499,531
otal 1,243,501,337 1,303,158,630 1,364,551,629

Note: * See Appendix 8 for detail how to calculate
#AC Inyear 20

Table 4.47 Ihcremental cost ofthe intensified program
[fdog humanratio= 1:10 (Currency: baht)

Program 3-year cost (baht)
Current practice 3,801,275,367
Intensified Program 3,911,211,596
Incremental cost 109,936,229

Note: Value in year 2000
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Table 4.48 An estimate of cost of rabies control in current practice
Ifdog humanratio = 1:15 (Currency: baht)

Activity ACH 201 2002 2003
Outgut TC OuEPut TC Ougnut TC
PET 480.08 1733800 832,362,704 1854470 890,293958 1979623 950,377,410

Do
Vac%ination 4654 45719079 213110,337 3848134 179,092,156 4,332,999 201,657,773
4,204,000 4,244

Dog population * na. 4,154,000 , ,
%c%vp_er%ge na 1023 9154 1@2?(9
Lab diagnosB

Ir%ﬁnlma 289772 3329 9646510 291 8580149 2642 7655716
other

prrograms na na 169499531  na 169499531  na 169,499,531
ofal 1,224,619 082 1,247 465, 794 1,329.190.491

Note: * See Appendix 8 for detail how to calculate
#AC inyear 2000

Table 449 An estimate of cost of rabies control in the intensified program
ifdog humanratio= 1:15 (Currency: baht)

Activity ACH 0L 202 2003
Outgout TC OuEPut TC Outé)ut TC

BET 480.08 1,733,800 832362704 1854470 890,293958 1,979,623 950,377,410
0
vac%matlon_ 4654 3323200 154,661,728 3363200 156,523,328 3395200 158,012,608
Dog population*  na. 4,154,000 4,204,000 4,244,000
Ohcoverage na 8000 80.00 80.00
Lab dlaqnosw
|r% hanlma 2897.72 3329 9646510 2961 8,580,149 2,642 7,655,776
other
prrograms na. na. 169499531  na. 169499531  na. 169,499,531
ofal 1,166,170473 1,224,896 966 1,285 545,305

Note: * See Appendix 8 for detail how to calculate
#AC inyear 2000

Table 4.50 Incremental cost ofthe intensified program
[fdog :humanratio= 1:15 (Currency: baht)

Program 3-year cost (baht)
Current practice 3,801,275,367
Intensified Program 3,676,612,764
Incremental cost -124,662,603

Note: Value inyear 2000



Results ofthe sensitive test, when changing ratio of dog to human of 1:6.72,
1. 10 and 1. 15, were found that a huge amount of money would be spent if dog
population were high. On the other hand, a small number ofdog population would be,
no need of money were to spend anymore. An incremental cost, when changing ratio
ofdog to human, was presented in table 4.51 and figure 4.14.

Table 451 A ratio ofdog to human and incremental cost in the 3-year program

Ratio of
Dog to Human

1:5
1:6
1:6.72
1.7
1:8
1:9
1:10
1:11
1:12
1:13
1:14
1:15

Note: Value inyear 2000
Source: Author's calculation

Incremental cost
(baht)

813,732,726
579,133,894
453,445,936
411,563,319
285,885,354
188,135,828
109,936,230
45,954,696
-7,363,186
-52,478,357
-91,148,497
-124,662,602
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Fig 4.14 Sensitivit?/ Analysis: Changing the ratio
of dog to human
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4.5.2 A change ofincremental benefit

Increasing a number of deaths in the intensified program will test the sensitive
results of benefit. On the assumption of Bogel K (1990), it was expected to have
deaths 20% of the initial rate. If the assumption given by Bogel K (1990) was
uncertain and then number of deaths in the intensified program was varied from 20%
to 50% ofthe initial rate in the first year and the second year. Results were showed in
table 4.52- 4.56.

Table 4.52 Illustrate a number ofdeaths when changing % ofthe assumption

% deaths Year Total
ofinitial rate* 2001 2002 2003 death
20% 10 10 0 20

30% 15 15 0 30

40% 20 20 0 40

50% 25 25 0 50

Note: * Initial rate was 50 deaths in year 2000.
Inyear 2002, the researcher kept the number of deaths
as year 2001 because ofpessimistic view.
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Table 4.53 lllustrate income saved when % of deaths = 30% (Currency: baht)

Year 200L: r- 0.03, g= 0,042, per Capita GDP = 80,083 baht per year

Year 2001 Current Intensified
Age income foregone Life lost Totalincome lost  Life lost  Total income lost
0-15 4,757,262.82 13 61,844,417 6 28,543,577
15-24 4,226,290.52 3 12,678,872 2 8,452,581
25-34 3,003,464 07 3 9,010,392 2 6,006,928
35-44 1,914,383 83 3 5,743,151 2 3,828,768
45-54 944,421 34 8 7,555,371 1 944,421
55-64 80,883 83 3 242,651 1 80,884
65+ 4 - 1 -
Total 37 97,074,854 15 47,857,159
Present value in 2000 94,247,431 46,463,261
Year 2002: r=10.03, 9= 0.042, per Capita GDP - 86,121 baht per year
Year 2002 Current Intensified
Age income foregone Life lost Totalincome lost  Life lost  Total income lost
0-15 5,115,945.09 9 46,043,506 6 30,695,671
15-24 454493920 3 13,634,818 2 9,089,878
25-34 3,229,915.58 7 22,609,409 2 6,459,831
35-44 2,058,722 19 2 4,117,444 2 4,117,444
45-54 1,015,627 66 4 4,062,511 1 1,015,628
55-64 86,98221 4 347,929 1 86,982
65+ 2 - 1 -
Total 31 90,815,616 15 51,465,434
Present value in 2000 85,602,428 48,511,108
Year 2003: r=10.03, g =0.042, per Capita GDP = 91,100 baht per year
Year 2003 Current Intensified
Age income foregone Life lost Totalincome lost  Life lost ~ Totalincome lost
0-15 5,411,718 11 59,528,902 0
15-24 4,807,700 2 9,615,401 0
25-34 3,416,650 3 10,249,950 0
35-44 2,177,745 3 6,533,236 0
45-54 1,074,345 2 2,148,690 0
55-64 92,011 2 184,022 0
65+ 2 0
Total 25 88,260,200
Present value in 2000 80,770,586
Tot 3-year income lost in current practice = 260,620,446 baht

Total 3-year income lost in the intensified program = 94,974,369 baht
Income saved = 165,646,077 baht
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Table 4.54 Illustrate income saved when % of deaths = 40% (Currency: baht)
Year 2001 r -0.03, g =0.042, per Capita GDP = 80,083 haht per year

Year 2001 Current Intensified

Age income foregone Life lost Total income lost Life lost

0-15 4,757,263 13 61,844,417 9
15-24 4,226,291 3 12,678,872 2
25-34 3,003,464 3 9,010,392 2
35-44 1,914,384 3 5,743,151 2
45-54 944,421 8 7,555,371 2
55-64 80,884 3 242,651 2
65+ - 4 - 1
Total 31 97,074,854 20

Present value in 2000 94,247,431
Year 2002: r=0.03, g = 0.042, per Capita GDP = 86,121 baht per year
Year 2002 Current Intensified

Age income foregone Life lost Total income lost Life lost

0-15 5,115,945 9 46,043,506 9
15-24 4,544,939 3 13,634,818 2
25-34 3,229,916 [ 22,609,409 2
35-44 2,058,722 2 4,117,444 2
45-54 1,015,628 4 4,062,511 2
55-64 86,982 4 347,929 2
65+ 2 i 1
Total 3l 90,815,616 20

Present value in 2000 85,602,428

Year 2003: r=0.03, g = 0,042, per Capita GDP = 91,100 baht per year

Age
0-15
15-24
25-34
35-44
45-54
55-64
65+
Total

Total 3-year income lost in current practice =
Total 3-year income lost in the intensified program =

Year 2003

income foregone Life lost Total income lost Life lost

5,411,718 i 59,528,902 0
4,807,700 2 9,615,401 0
3,416,650 3 10,249,950 0
2,177,745 3 6,533,236 0
1,074,345 2 2,148,690 0
92,011 % 184,022 8

25 88,260,200 0

Present value in 2000

Current Intensi led

80,770,586
260,620,446 haht
125,332,038 haht

Income Saved = 135,288,407 baht

Total income lost

42,815,365
8,452,581
6,006,928
3,828,768
1,868,843

161,768

63,154,253
61314 808

Total income lost

46,043,506
9,089,878
6,459,831
4,117,444
2,031,255

173,964

67,915,880
64017230

Total income lost

D OO ODODIODODIODOOO
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Table 4.55 Illustrate income saved when % of deaths = 50% (Currency: baht)

Year 2001 r- 0,03, g- 0.042, per Capita GDP = 80,083 baht per year

Year 2001 Current Intensified
Age incomeforegone Life lost Total income lost ~ Life lost ~ Total income lost
0-15 4,757,262.82 13 61,844,417 52,329,891
15-24 4,226,290 52 3 12,678,872 3 12,678,872
25-34 3,003,46407 3 9,010,392 3 9,010,392
35-44 1,914,383 83 3 5,743,151 3 5,743,151
45-54 944,421,34 8 7,555,371 2 1,888,843
55-64 80,883.83 3 242 651 2 161,768
65+ 4 : 1 :
Total 37 97,074,854 25 81,812,917
Present value in 2000 94,247 431 79,430,016
Year 2002: r=0.03, g = 0.042, per Capita GDP = 86,121 haht per year
Year 2002 Current Intensified
Age income foregone Life lost Total income lost ~ Life lost  Total income lost
0-15 5,115,945.09 9 46,043,506 1 56,275,396
15-24 4,544,93920 3 13,634,818 3 13,634,818
25-34 3,229,915 58 7 22,609,409 3 9,689,747
35-44 2,058,722.19 2 4,117,444 3 6,176,167
45-54 1,015,627 66 4 4,062,511 2 2,031,255
55-64 86,98221 4 347,929 2 173,964
65+ 2 i 1 i
Total 3l 90,815,616 25 87,981,347
Present value in 2000 85,602,428 82,930,857

Year 2003: r=0.03, g = 0.042, per Capita GDP = 91,100 haht per year

Year 2003 Current
Age incomeforegone Life lost Total income lost
0-15 5,411,718.37 il 59,528,902
15-24 4.807,700.34 2 9,615,401

25-34 j 3,416,649 94 3 10,249,950

35-44 2177745 17 3 6,533,236

45-54 1,074,345 17 2 2,148,690

55-64 92,011 00 2 184,022

65+ 2

Total 25 88,260,200
Present value in 2000 80,770,586

Total 3-year income lost in current practice =
Total 3-year income lost in the intensified program =
Income saved =

_Intensified
Life lost  Total income lost

ODOODODODOO

260,620,446 baht
162,360,874 Dbaht
98,259,572 baht
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Table 4.56 An income saved due to death averted from rabies in the intensified
program (discount rate 3%, Currency: baht)

% deaths Total Income saved

Year
2000 2002 2003  death

of initial rate* (baht)
20% 10 10 0 20 202,674,911
30% 15 15 0 30 165,646,077
40% 20 20 0 40 135,288,407
50% 25 25 0 50 98,259,272

Note: * Initial rate was 50 deaths in year 2000.
Value inyear 2000

4,5.3 Comparison of Benefit/ Cost ratio

The sensitive test of changing dog population revealed that an increase in dog
progulatlon would incur the cost of rabies control and devalue the intensified program.
able 4.57 could be illustrated the result.

Table 4.57 Sensitivity analysis: using expected deaths 20% ofthe initial rate and
changing dog population (Currency: baht)

Dog Man Incremental cost* Incremental benefit ~ B/C
1:12 -1,363,186 202,674,911 .
111 45,954,696 202674911 441
1:10 109,936,230 202,674,911  1.84
1:9 188,135,828 202,674911  1.08
18 285,885,354 202,674,911 071
1.7 411,563,319 202,674,911 0.49

1:6.72 453,455,936 202,674,911 0.45
1:6 579,133,894 202,674,911 035
1:5 813,732,726 202,674,911 025

Note: * Incremental cost for the 3-year program

Value year 2000

~And the sensitive test of changing a number of deaths during the 3-year of the
intensified program was examined by agglym% 20 - 50% deaths of the initial rate.

The range of benefit was 98,259,572"- 202,674,911 baht. Benefit / Cost ratio, when

applying different expected deaths 20 - 50%, was showed in table 4.58 - 4.61 and
summarized in table 5.62.
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Table 4.58 Sensitivity analysis: using an actual number of dog population and
changing expected death 20% (Currency: baht)

Year ~ Death Incremental  Incremental  B/C

Current %ractlce Intensified prograrr Cost Benefit ratio
2001 3 8541020 65899378 7.72
2002 31 10 55,418,948 56,004,947 101
2003 25 0 35,361,138 80,770,586  2.28
Total 93 20 99,321,106 202674911 204

Note: Value inyear 2000

Table 4.59 Sensitivity analysis: using an actual number of dog population and
changing expected death 30% (Currency: baht)

Year ~ Death Incremental ~ Incremental ~ B/C
Current gractme Intensified program  Cost Benefit ratio

3 15 8,541,020 47,784,170  5.59

2002 31 15 55,418,948 37,091,320 067
2003 25 0 35,361,138 80,770,586  2.2%
Total 93 30 99,321,106 165,646,076  1.67

Note: Value inyear 2000

Table 4.60 Sensitivity analysis: using an actual number ofdog population and
changing expected death 40% (Currency: baht)

Year Death Incremental  Incremental  B/C
Current %ractlce Intensified program ~ Cost Benefit ratio

3 8,541,020 32,932,623  3.86

2002 31 20 55,418,948 21,585,198  0.39
2003 25 0 35,361,138 80,770,586 228
Total 93 40 99,321,106 135,288,407  1.36

Note: Value inyear 2000

Table 4.61 Sensitivity analysis: usingsan actual number of dog population and
changing expected death 50% (Currency: haht)

Year Death Incremental  Incremental  B/C
Current gractlce Intensified program  Cost Benefit ratio

3 25 8,541,020 14817415 173

2002 31 25 55,418,948 2,671,571  0.05
2003 25 0 35,361,138 80,770,586 228
Total 93 50 99,321,106 98,259,572 099

Note: Value inyear 2000



Table 4.62 Sensitivity analysis: Summarized B/C when changing expected deaths in
the intensified program (Currency: baht)

Expected  Incremental Incremental  B/C

deaths cost benefit

20% 99321106 202674911 204
30% 99,321,106 165,646,076 167
40% 99321106 135288407 136
50% 99.321.106 98259272  0.99

Note: Value inyear 2000
Discount rate 3%
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4.6 Discussion

The study showed that total cost of rabies_control in_ year 2000, was
1,188,446,635 haht. When comparing cost of human PET to dog rahiés control, it was
found that total cost of human PET was 808,178,253 baht whille the other one was
380, 268 382 haht. The higher In PET was 427909871 baht or 1125%. The
researcher could not com{}vre this result to another study due to no sfudy of cost
analysis of rabies before eshould recognize that dog is"actually a major source of
spreading but receiving fewer hudgets than human treatment. Thé implication is that
nowaday’s we are solving the tail end of problem, If we cannot prevent a dog to bite a
man, it'1s better to p reventado%hfrom contractmg rabies. Certainly, by this way an
exposed person will not contract the disease.

" Comparisons the cost of 3 activities spent on controlling rabies in dog, it was
as follows:
(1) Cost of dog was the hlohest or equal to 199 108,429 baht, Averaqe COSt Was
4654 baht per vaccination (range 35 - 92.68 baft). This activity done bﬁ
BMA is the most expensive or equal to 92.68 haht, because of a very hig
fixed cost, and dong by LGA is the cheapest. But we should aware of
Imtn ation because LGA’s expense was an operating cost not frill cost of

activi

(2) Cost oyfo her programs, as its definition had been mentioned before, it was a
combination of reproduction control and other related campaigns, particularly
worked for dog control. Total cost was 169,499,531 baht, The researcher did
not analyze ifS unit cost owmg to many details of reproductton control
methods “and t|me I|m|tat|on Though the Tesult was consistent to the actual
%ractlce The highest expense was occurred at veterinary private clinic.

ecause the blg% est part of dog population was owned dogs 9mid the owners
mostly brough em to receive care at private clinics.

(3) Costofla ora ory diagnosis in animals was the lowest or equal to 11,660,422
haht. Average cost was 2,897.72 baht (range 1,365.29 - 4,158.92 haht). This
was done by DLD showing the expenswe price because of havm man
centers to proV|de a service (23 centers across country) roducing
mappropnate output to its scale. Meanwhile, investigation one by (BSMIwas
the qheapes price because ofhaving only one center in Bangkok.

. The last act|V|ty to be considered is human PET, which consists of PEV,

rabies treatment, complication treatment and Jaboratory diagnosis in human, Total
cost was 808,178,253 baht or 480.08 baht per visit. Certamh( cost ofcare provided by
anaehosplta was very high but vaccmee numbers at public OSR tal was more than
he former" We should aware of the cost occurred at public nospital, it was an
0 eratm cost. Supposing true unit cos ofvaccmatlon ofpubhc hospital was close to

MI. the answer would be the public hospital spending a very huge amount or two
tunes higher (672,070,783 baht / 335,091 305 baht) Another imitation of the study
Was that however, total cost of private hospitals mloht Incur a very h|gh amount
beyond the feet. It was parficularly due to calculate their cost from the Temaining

\ﬁaccmels after Iess the total importéd vaccines from the quantity consumed by public
ospita
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. It could be observed from data that PEV_had been increasing every year and
rapidly projected for a few gear ago. Rate of PEV in 1991 was 1653 pef million
populations. Records in 1999, 2000 were 3,887 and 5501 per million populations
respectively. The update one in 2001, was 5,635 per million populations. There are
many factors ha\,/m?_ influence on rising numbers 12 such as an effect of health
education disseminating continuously, the modem safety and potent vaccine which
was lower number of doses and chedper than before. Especially, present ?overnment
i running the national health insurance (30-baht scheme for all dlsease). Ifwill be the
hidden burden of government expenditure for present and future unless appropriate
measure IS to restrdin the cost as what was happened to the CSMBS.

Additionally, lab investigation for human rabies confirmation was done at
very low numbers. 8 Most of Batlents were diagnosed by clinical sign and symptom
while having some patients of Dumb rabies be miissed diagnosed. Confirmation by lab
would prevent such problems, Not only was the proper diagnosis but alsd the
strengthiened surveillance would be the_benefit. Nowadays rabies surveillance is
dependent on lab dla%noas very much. The same thing should. be happened in lab
diagnosis in animals to0. Unless the true situation of Tabies did know, the proper
measure and planning would be done misleadingly.

.Dog population surveyed b¥ National Statistical Office and Bureau of Health,
BMA inyéar 1999 was found that there were totally 633,814 dogs in Bangkok
vmmgy and 110,584 ownerless (stray) dogs or approximately 17" 5%. So, owned dogs
were 82.5%, Result ofthis survey the'researcher can assume'that owned dogs were
80% in Thailand. The study found a number of dog vaccinations at private clinics
approximately 1,468,206 dogs or 24.5% of total do? population (5,987,195 dogsz.

hat meant some of owned dogs (55.5%) received free vaccines from public séctor.
These were the burden of government to"spend on vaccination. Expenses were
implicitly shifted to government instead ot the owner. Actually, public sector should
try fo vaccinate stray dogs as much as possible and It the owners be responsible for
tfieir pets. By the way, law enforcement will be needed inthe long run.

Results of estimating the_ three-year expense, the current practice =
3,801 275,367 haht and the intensified program = 900,596,473 haht, were showed
that the latter was certainly higher than the former approximately 99,321,106 haht.
The extra money was to spend on dog vaccination so as to provigde coverage not less
than 80% of dog population. The returns ofprogram were the reduction of deaths. At
the end of three-consecutive years, it was_exRec ed to reduce 27 deaths in the 1styear

21 deaths In the 2ndyear and 25 deaths in the 3 year, mostly in children below 15
years of age.

The researcher applied Human Capital Approach and average income of Thai
People' per Capita GDP, economic growth durl\r}&_ 2000 - 2003; approximately 4.2%,
0 evaluate human Iife into_ monetary value. With a discount rate 3%, an”income
foregone being saved was 202,674,911 baht and with  discount rate 5%, an income
foregone being saved was 134,893,373 baht. Benefit-Cost ratio (B/C) of both
estimates was 2.04 and 1.36 respectively.
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_ Sensitivity analysis was also tested by increasing dog . population (cost
increased) and reducing_ benefit (increased. number of deaths in the intensified
program). From table 4.57, when dog poPuIatlon was increased, or dog to human ratio
Was below 1 9 ﬂe% 18 1.7), it would not be cost-benefit. However, current data
showed that dog to human ratio' was approximately 1:10.3.

And also death numbers of the intensified program were examined, On the
assumption of Bogel K (1990), it was expected to have deaths 20% of the initial rate.
Sensitivity analysis was done by changing deaths (reduced benefit) from 20 - 50% of
the initial rate in the first year-and the second ¥ear. Results were presented in table

58 - 4.62. With a discount rate 3%, number ot deaths varied from 20%, 30%, 40%
and 50%, BIC ratio would be 2.04, 167, 1.36 and 0.9 respectively.

In conclusion, the intensified program was possibly cost-benefit to implement,
when considering on societal perspective
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