CHAPTER IV
RESULTS AND ANALYSIS

This chapter discusses the cost analysis and health outcome of different DOTS
Centers that are running in integrated manner with other health care services in

Kathmandu Metropolis. This study was concentrated on Cost-effectiveness
Analysis from provider’s perspective.

4.1 Provider’s Cost calculation

In this study providers’ cost were assessed in terms of resource used in the three
primary categories namely: capital cost, labor cost and material cost.

4.1.1 Cost calculation of Ramghat Primary Health Center

Capital Cost

The table 4.1 presents the capital cost incurred by different units of Ramghat PHC.
The present value of all capital items was annualized depending upon the discount
rate and useful life. Under some allocation criteria, the annual costs so obtained
were allocated to DOTS service for TB.

This Primary Health Center (PHC) is in “Dharmashala” , no rent has to pay for it
To include the opportunity cost of that space, government rate (15 NRs/sqft) for
renting houses was used (MOF.1999).

The ratio of total TB patients’ visits to treatment unit and total OPD patients’ visits
(TB plus others) was used as allocation proportion (202/852 = 0.236 = 0.24
approximately). It was assumed that physician and assistant staffs had spent equal
time for each of TB and “other diseases”. This proportion helps to distribute
leisure time equally between TB and other patients.
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Laboratory provides integrated services for TB and Non-TB patients. Due to non-
availability of laboratory record except TB, problem was faced to allocate capital
cost of different items in the laboratory. In this difficult situation, only interview
method was thought to be appropriate. Due to less laboratory caseload, there was
more leisure time for laboratory staff. The total number of slide examined during a
year was 218 that give less than one slide examined per day. If this number was
used to calculate the time spent on TB, it could under estimate the cost incurred by
TB patients, ideal time of staff left only for other patients. Here, it was assumed
that all OPD patients had had laboratory services. Therefore, the proportion 0.24
(as mentioned above) was used to allocate capital cost related to Laboratory.
Pharmacy unit was particularly arranged only for DOTS. It did not provide any
service to non-TB patients. All the items used in pharmacy, therefore, were
allocated for TB.

Labor cost Calculation

In labor cost calculation, we should measure the time that they devote to the
program (Creese and Parker, 1994). The PHC staffs those who involved for DOTS
service for TB were taken into account in this study. Their monthly gross salary
was obtained from salary sheet provided by account section of PHC. Gross salary
included basic salary, provident fund, grades and others. The gross monthly salary
was converted into daily labor cost by dividing factor 22, working days in a month
(Saturday and Sunday closed). Direct allocation method was adopted with
percentage time spent on TB (allocation basis) by staff.

Time spent on TB at treatment unit and laboratory unit was calculated using TB
and other patients’ ratio, including ideal time of staff. The pharmacy unit was fully
arranged only for TB. So, all the cost incurred by that unit was allocated to TB.
Interview method was used to get time spent by administrative staff for different
Units of Ramghat PHC (See Appendix D).
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Table 4.1 Capital. Cost Calculation (In Nepalese Ruppees, NRs, 2001 prices,
D?scount rate 5% B ), Ramghat P ﬁg pnua P A P
] ocatl

Lgchase Yeﬁr] of Uf?ful Prefent izl Annual 8 month Proonrti %g?gct)p

Inputs fice Purc valle factor " cost cot  On

00w oW o8 6§60 0 g @

Treatment Unit

9

Space (10, 8) 20 1440000 90000 024 230400

Fumiture Totl 9200 1071381 185602 123368 291.28
Treatment Unit

Total 9200 11913.81 16258.02 10838.68 2601.28

Laboratory Unit

Space (10« 8) 1200.00 1440000 960000 024  2304.00
@Er}ggée Totl 11700 1532187 207060 1104707 #7130
InocuPr 80000 19% 5 10210253 4329 1913824 1275883 024 377371

Laboratory Unit

Total 91700 118630.39 35708.84 33405.90 6425.01

Radiology Unit

(Does not exist) 0.00
Pharmacy Unit

Space ( 6x8) 0 864000 56000 1 5760.00
Eﬂrnlture T(L)Jtal 9000 104004 168913  1126.09 112609

ol an U199 1032913 688609 6886.09
rand Total

9% 14],674 14 6229600 5113066 15912.8
ote ee A Ben g for detail calcv ation

* Present Valle 0 cag tal [tem was calculated usmgbthe relation, Pt=Po (J+r):

Where Pt = Present value, Po = Purc ase Price, r = Discount rate, t = number ofyears
since the purchase of goods up to 2001

Attributable days of salary per eight month were calculated as: (Total time spent
on TB each day x Total working days in s month) divided by total working hours
in a day. The working hour in a day was 7 hours. The different service center
(unit) provided different nature of services. Therefore, staff working in different
units had different allocation proportion. Table 4.2 presents the labor cost incurred
by various service centers in providing DOTS services for TB.
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Table 4.2 Ramghat PHC: Labor Cost Calculation (In Nepalese Rupees, NRs,
2001 prices),

Tlme S ent  Attributable

ay ofsalary 8 month Salar
Category Number SaIary/Month Daily Cost (Inhr/day) pe¥8 _mgnth% attributable to TB

(0L _
(1) ¥ @ W2 e (176) (N=(2)(4)(6)

Treatment Unit

Medical Officer 1 8812 400.55 165 4149 16616.91
HA 1 8912 40509 020 5.03 2037.03
VHA (Registration) 1 4632 210.55 0.20 5.03 1058.74
Administrative Assist
(Store + Account) | 5000 2121 020 503 1142.86
Peon 1 3961 18005 0.0 5.03 905.37
Treatment  Total 31317 142350 245 61.60 21760.91
Laboratory Unit
Lah Assistant 1 6112 211.82 165 41.49 11525.49
Administrative Assist
Store + Account) 1 5000 2121 0.0 5.03 1142.86
Peon 1 3961 18005 040 10.06 1810.74
Laboratory Total 15073 685.14 225 56.57 14479.09
ﬁgdé())(llgﬂy Unit (Does 000
Pharmacology Unit
AHW 1 6330 281,73 7.00 176.00 50640.00
ét%rrnenﬂsAtrgé%enﬁ\smst 1 5000 22121 0.0 5.03 1142.86
Peon 1 3961 18005 0.0 503 905.37
Pharmacy Unit Total 15291 695.05 1.40 186.06 52688.23
tal Jabor Cost 200368 1210 304.23 88928.23
ofal workin ﬁaﬁm néonth -176
Lta W0 |n§ [ina ﬁmr]g
tributanle days 0 sal?] ger8 onth persta & es ent on TB each day x
working days In 8 mon ?SdIVId ed by working ousma

4.1.2 Cost Calculation of Friends of Shanta Bhawan
Capital Cost Calculation

The table 4.3 shows the capital cost incurred by different service units of Friends
of Shanta Bhawan (FSB) in delivery of DOTS service for TB. Since FSB did not
have its own building, it used rented building (23750 NRs per month) to provide
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health services to patients. It occupied two and half story of a building with area
4200sqft.

The building related rent was allocated to other service units on the hasis of area
used. Cost of donated goods (microscope and shelf) was also taken into account.
The useful life of fumiture and equipment was estimated from consensus of
different staffs by asking how long these types of fumiture and equipment were
lasted in the past. As earlier, all present value of capital investment was annualized
depending upon the discount rate (5%) and useful life. The annualization factor
with discount rate (5%) for various useful lives was obtained from Creese, 1994,
The annual cost so obtained was allocated to 8 months cost of DOTS service for
TB under some allocation proportion.

The proportion of total number of TB patients to total patients visited to treatment
unit (1933/23463 = 0.08) could reflect the appropriate proportion. It was assumed
that physician had spent equal time for TB and other patients. This proportion
helps to distribute leisure time equally between TB and other patients.

Laboratory related capital cost was allocated on the basis of TB caseload in the lab
(Total TB tests/Total tests provided by Laboratory =2560/9541 = 0.27).

Since FSB had separate pharmacy unit for TB, it provided DOTS services only for
TB patients. Therefore, all the capital costs of pharmacy unit were allocated for
TB.
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u AIIocat|
Yearof  Useful t Annual 8 month
Inputs N Hgg Pu?a}r]o ﬁu E}ﬁsueerl factor Cgsuta rgom%n Progorn CO%B
Treatmfgt Ulrgt.
W0 2 00 B0 2000 008 190
Furniture Total 30100 36683.93 53305 3955.36 31643
Treatment Unit
Total 30100 39683.98 41933.05 27955.36 2236.43
Laboratory Unit
Space (10'x 15) 150000 18000 1200000 027 324000
Furniture Total 17200 24045.14 ‘? 36%.20 246351 665.15
MOSOE 0 16 5 LS4 ZEETL TAH) 027 464
Laboratory Unit
97200 127647.67 45280.97 30187.31 8150.57

%Oeolog}/ UmS

exIst 00.00
Pharmacy Unit
Space (10'x 15) 2000.00 24000 1600000 1 16000
Furniture Total 27400 3359052 53825 356550 356550
Pharmacy Unit
Total 27400 35590.52 29348.25 19565.50 19565.50
Grand otal 154700 02922.16 116562.26 77708.18 2995250
Note: gi)endl AZf?r detail calafat on.
ﬁresentv ue of capital Item was calculated using the relation, Pt =Po (I+r

Where Pt-PresentvaWue Po=P urchase Price, r = Blscount rate, t = numtger 311years
since the purchase of goods Up to 20

Labor Cost Calculation

The staffs of Friends of Shanta Bhawan (FSB) who were involved directly or
indirectly to deliver DOTS service to TB patients were taken into account. As
earlier, their monthly gross salary was collected from salary sheet provided by
account section of FSB. The gross monthly salary was converted in to daily labor
cost by dividing a factor 22, working days in a month (Saturday and Sunday
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closed). Direct allocation method was adopted with percentage time spent on
Tuberculosis. Interview method was used to assess time spent on TB.

Medical officers’ Time spent on TB at treatment unit: Under the assumption of
physician spent equal time on all patients, it was calculated by multiplying average
time spent on per visit of all kind of patients and average visits of TB patients at
treatment unit (0.063 hr per day per visit x 7.186 visits per day = 0.453 hrs per
day) (See Appendix El).

Time spent on TB at laboratory unit; Under the assumption of lah technician spent
equal time on all patients, it was calculated by multiplying average time spent on
per test of all kind of patients and number of test of TB patients at laboratory unit

(0.155 hr per day per test x 9.51 test per day = 147 hrs per day) (See Appendix
E2).

In pharmacy section, two staffs were fully involved on DOTS. Time spent by
administration related staff was assessed by interview method. Then, the
attributable days of salary per 8 month were calculated as: (Total time spent on TB
each day x Total working days in s month) divided by total working hours in a

day. In FSB, total working days in month were 22 and working hour per day was
five and half.

Total labor cost of Friends of Shanta Bhawan (FSB) was found 131360.84 NRS at
2001 prices. Total labor cost of Pharmacy unit was 91446.98 NRs (69.61% of total
8 month cost attributable to TB) and followed by treatment unit NRs 24212.04

(18.36%). Table 4.4 presents Total Labor cost of different service units of FSB at
2001 prices.



Table 4.4 Labor Cost Calculation of Friends of Shanta Bhawan
(In Nepalese Rupees, NRs, 2001 Prices),
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4.1.3 Cost Calculation of Helping Hands Clinic

Capital Cost Calculation

The table 4.5 presents the capital cost incurred by different service units of
Helping Hands Clinic, Nepal (HHCN) in delivery of DOTS service for TB. Since
HHCN did not have its own building, it rented a building to provide health
services to patients. It occupied three and half story of a building with area 3648
s.ft. The building related rent was allocated to other service units on the basis of
area used. The useful life of fumiture and equipment was estimated from
consensus of different staffs by asking how long these types of furniture and
equipment were lasted in the past. As earlier, all present value of capital
Investment was annualized depending upon the discount rate (5%) and useful life.
The annual cost so obtained was allocated to DOTS service for TB under some
allocation proportion.

Treatment unit related capital cost was allocated on the basis of TB caseload at
treatment unit (Total TB related visits/ Total visits =1110/ 12957 =0.085). It was
assumed that physician had spent equal time for TB and other patients. This
proportion 0.085 helps distribute leisure time equally between TB and other
patients (See Appendix Fl).

Laboratory related capital cost was allocated on the basis of TB caseload in the lab
(Total TB tests/Total tests provided by Laboratory =1325/8038 = 0.165) (See
Appendix F2). HHCN has its own radiology unit. The allocation basis adopted for
capital cost in radiology unit was the proportion of TB related X-ray and total X-
ray performed in the unit (465/1727 = 0.27).

Since HHCN has separate pharmacy unit for TB, it provides DOTS service only
for TB. Therefore, all the capital cost of pharmacy unit was allocated for TB.
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Table 4.5 Capital Cost Calculation gf Helping Hands Clinic
(?n NepalesepRupees, 2881 pr?ces, c?lscourﬁ)t r%te %0/%)

me MmOl tm EE A omh Mo swe

%regtr?e?t U{Bt
Bose H00 20 B0 0085 238000
Furniture Total, 13600.00 268396 178931 15209
Treatment Unit
Total 17100.00 44683.96 29789.31 2532.09
Laboratory Unit
Space (12« 10) 150000 18000 1200000 065  1980.00
@rcr}ggée Total 900 8606.03 191526 127684 2190.68
{ alggggﬁ)rrs Uit 98337 1997 5 11952924 4329 2761128 1840752 0055 101241
Tol o gggay 181357 AT5654 316843 518309
Radiolosge)aUnit
iHims E00 00 0 07 3400
Furniture Total 4600 4830.00 1573 74382 20083

X-ray Machine 325000 2000 10 34125000 7.722 4419192 2946128 027 795455
XrayGridPlate 11500 2000 10 12000 772 156371 10248 021 28L47

E%léi 0rlr(l)ent Egtl%l 336500 353325.00 4575563 30503.76 8236.01
Total W P o0 716310.00 03742.73 62495.15 16873.69
Phacrenlgcg/ dUnit

W) 14000 600 1200 1 1600
PFtthniture Totl 9600 1166886 00447 133631 200447
To?arlmacy_ ! 9600 13068.86 18804.47 12536.31 18804.47
g&ttal capital 453637 74614.13 204757.70 136505.13 4339335
NoteSee Anpe Ben gx A3 fordetail ¢ cafic%ﬁa on—— v

*Present Value 0

caglnal |tem was calculated using the relation, Pt = Po %1”2)1;
\Where Pt = Present value, Po = Purchase Price, r =Discount rate, t = number 07 years
since the purchase of goods up to 2001,

Labor Cost Calculation

The staffs of Helping Hands Clinic, Nepal (HHCN) who were involved directly or
Indirectly to deliver DOTS service to TB patients were taken into account.
Medical coordinator of HHCN provided their monthly gross salary. The gross
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monthly salary was converted into daily labor cost by dividing a factor 26,
working days in a month (Saturday closed). Medical coordinator has been working
as a volunteer for a long time. His opportunity cost was estimated on the basis of
market rate that prevails other similar types of health institutions. Direct allocation
method was adopted with percentage time spent on Tuberculosis. Interview
method was used to assess other stafftime spent on TB.

Medical officers’ Time spent on TB at treatment unit. Under the assumption of
physician spent equal time on all patients, it was calculated by multiplying average
time spent on per visit of all kind of patients and average visits of TB patients at
treatment unit (0.147 hr per day per visit x 3.5 visits per day = 0.514 hrs per day)
(See Appendix FI).

Time spent on TB at laboratory unit; Under the assumption of lab technician spent
equal time on all patients, it was calculated by multiplying average time spent on
per test of all kind of patients and number of test of TB patients at laboratory unit
(0.237 hr per day per test x 4.18 test per day = 0.9 hrs per day) (See AppendixF2)
Time spent on TB at radiology unit: Under the assumption of radiographer spent
equal time on all patients, it was calculated by multiplying average time spent on
per X-ray exam of all kind of patients and number of X-ray exam of TB patients at
radiology unit (1.103 hrs per day per test x 1.467 test per day = 1.62 hrs per day)
(See Appendix F3).

In pharmacy section, two staffs were involved on DOTS for 5 hours. Then, the
attributable days of salary per 8 month were calculated as: (Total time spent on TB
x Total working days in 8 month) divided by total working hours in a day. In
HHCN, total working days in a month was 26 and working hour per day was
different for different staff (6-8 hrs/day).
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Total 8 months attributable to TB labor cost of Helping Hands Clinic, Nepal
(HHCN) was NRs 80113.52 at 2001 prices. Total labor cost of Pharmacy unit was
NRs 41942.86 (52.35% of total TB related labor cost) and followed by radiology

unit 14274.29 NRs (17.82%). Table 4.6 presents total labor cost of different
service units of HHCN at 2001 prices.

4.1.4 Cost Calculation of Anam Nagar Poly Clinic and Research Center

Capital cost calculation

The table 4.7 presents the capital cost incurred by different service units of Anam
Nagar Poly Clinic and Research Center (APCRC) in delivery of DOTS service for
TB. Since APCRC does not have its own building, it uses rented building to
provide health services to patients. It occupies two story of a building with area
896 sq.ft. The building related rent was allocated to other service units on the basis
of area used. As earlier, all present value of capital investment was annualized
depending upon the discount rate (5%) and useful life. The annual cost so
obtained was converted into 8-month cost to DOTS service for TB under some
allocation proportion.

The proportion of total number of visits of TB patients (Suspected, follow up and
new cases) to total patients visited to treatment unit (267/1434) = 0.19) was used
as allocation proportion. Laboratory Unit related capital cost was allocated on the
basis of TB caseload in the laboratory (Total TB visits/Total service provided by
Laboratory = 267/3437=0.07).
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Table 4. Lab r Cost Calculation of Helping Hands Clinic (In Nepalese
Rupeest 001 pncess s (I Nep

Category Number SaIarmonth Daily Cost Tirgre t CQS ﬁ%ﬁt attri ?J?t Ig%lo
(1) @ @ @Q5 0O (6) X8y (TM2)(4)(6)

Treatment Unit
Coordinator 1 1800000 693 030 891 617143

dical Officer 1 1400000 534 02 8.74 4704.00
ministrative Assist

ore + CCS)Uﬂt

om0 il vk o o HE
Sweeper 1 22000 %5 0 5% o143
Treatment Unit Total 40500.00 1557.69 111 35.48 13618.29
Laboratory Unit
%L&Leéﬁj”t PO =R ot HY B
(SO0 Roo) 1 W00 3@ 00 5% 8000
Peon 1 2000 %15 10 011 2857.14
vaeeeer _ 1 2000 %5 02 5% 51143
Laboratory Unit
Total 1650000  634.62 2.39 80.92 10278.10
Radiology Unit
Radiolog|st 1600000 2077 0 3 4000.00
é Kshnluan 1 40000 17308 162 4814 833143
{ore + Account) 1 300 1462 00 b 60000
Peon 1 200 %5 00 5 51143
Sweeper 1 2000 %5 00 b o7LA3
Radiology Unit Total 1900000  730.77 247 83.30 14274.29
Pharmacology Unit
DOTS In charge 1 30000 1462 50 1485/ 20000.00
Xgln%n Assisant 1 3H0000 13462 500 14857 20000.00
( Store + Account) 1 30000 1462 02 5% 800.00
Peon 1 22000 %5 02 5% 51143
g\r/]veeﬁ]er unit 1 2500 %5 020 5% o143
To?a{l o 1550000  5%.15 1060 314.97 41942.86
otal Lahoy Cost 9%500 00 351923 1657 b14.67 8011352
i o
Attr utaé ays 0 saI ger8 %th per staﬁ: g|me gent on TB each day x
wor Ing days | 8mon d|V|d ed by working hours Ina da
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APCRC has its own radiology unit. The allocation basis adopted (caseload) for

capital cost in radiology unit was the proportion of TB related X-ray and total X-
ray performed in the unit (112/1585 = 0.07).

APCRC did not have separate pharmacy unit for Tuberculosis. DOTS service was
provided through reception unit, i.e., capital cost and labor cost was shared by
different services. The time spent by DOTS worker with TB patient for counseling
and dispensary of drug was assessed by interview and the proportion of time spent
on TB and non-TB patients was used as allocation proportion to separate capital
cost incurred by DOTS service. The estimated number of visits made by TB
patients of different categories during full course of treatment was 2128. The
average estimated time spent on each case was 5 minutes that gives 0.6 hr per day.
Thereafter, the allocation proportion was obtained by diving working hour in a day
e, 0.6/6=01

The total 8 month capital cost for TB was NRs 999351 at 2001 price. The
radiology units shared NRs 3403.4(34.05%) of total TB related capital cost and
followed by laboratory (29.07%).
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Table 4.7 Cﬁggﬁl Cost CaIcuIat|8n of Anam Nagar Polg gloi)nic and Resgarch

Center (In Nepalese Rupees, 2001 prices, discotint raté 5 A
ocal
8 month
e AL VY N e opgp e o
Treatment Unit
Space(8x10) 1164.00 1396800 9312 019 17698
Furniture Total 5000 55000 4329 121275 80850 019 15382
Treatment Unit
Total 5000 6414.00 15180.75 10929.00 1922.90
Laboratory Unit
Space (8x10) 1164.00 1396800 931200 009 83808
niture Total 13600 14994.00 284815  1898.76 17089

NOOMA) 100 198 5 IBMLE 439 36104 2036 009 189663

Laboratory Unit

Total 131809 149%.00 4329 31610.46 21073.64 2905.60
Radiology Unit

Space (6x10) 860.00 1032000 6880.00 007 48160
Furniture Total 3500 358,75 80137 T4TA5 523.20

X-rayMachine 360000 199 10 39690000 7.722 5139860 3426573 007 239860
Radiology Unit

Total 363500 400758.75 63501.35 4921423 3403.40
Pharmacy Unit

Space s x s 2000.00 2400000 1600000 01 160000
Furniture Total 12200 1345050 16162
Pharmacy Unit

Total 12200 15450.50 26424.32 17616.22 1761.62
Total Capital cost 519509 4371617.25 136716.88 98833.09 999351

Note' ee A Ben gx A4 for detail calcvla on.
resentv e of capital Item was calculated usm% the relation, Pt = Po 6I+r3
Where Pt = Present v ue(ro Purchase Price, r = Discount rate. t = number fyears

since the purchase ot goods up to 20

Labor Cost Calculation

The monthly gross salary of staff was assessed from managing director of Anam
Nagar Poly Clinic and Research Center (APCRC). Since managing director did
not have his salary scale, his opportunity cost of time was thought to be 12000
NRs per month and used as his monthly salary. The gross monthly salary was
converted in to daily labor cost by dividing a factor 26, working days in a month.
This clinic remained open from 7.30 am to 7.30 pm (12 hours). But working hour
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of that clinic was set as 6 hours depending on availability of physician and other
staff. Medical officer and Radiologist did not work on salary. They got fee for
service from patients i.e., APCRC did have any extra cost for them. Their
opportunity cost was estimated as 4000 per hour per month and average working
hour in APCRC was 3 hours per day. Direct allocation method was adopted with
percentage time spent on Tuberculosis. Interview method was used to assess time
spent on TB.

Medical officers’ Time spent on TB at treatment unit: Under the assumption of
physician spent equal time on all patients, it was calculated by multiplying average
time spent on per visit of all kind of patients and average visits of TB patients at
treatment unit (1.326 hr per day per visit x 0.842 visits per day = 1.12 hrs per day)
(See Appendix GI).

Time spent on TB at laboratory unit: Under the assumption of lab technician spent
equal time on all patients, it was calculated by multiplying average time spent on
per test of all kind of patients and number of test of TB patients at laboratory unit
(0.54 hr per day per test x 0.1.016 test per day = 0.55 hrs per day) (See Appendix
G2).

Time spent on TB at radiology unit. Under the assumption of radiographer spent
equal time on all patients, it was calculated by multiplying average time spent on
per X-ray exam of all kind of patients and number of X-ray exam of TB patients at
radiology unit (1.2 hrs per day per test x 0.353 test per day = 0.423 hrs per day)
(See Appendix G3).

APCRC did not have separate pharmacy unit for Tuberculosis. DOTS service was
provided through reception unit, i.e., capital cost and labor cost was shared by
different services. The time spent by DOTS worker with TB patient for counseling
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and dispensary of drug was assessed by interview and the proportion of time spent
on TB and non-TB patients was used as allocation proportion to separate capital
cost incurred by DOTS service. The estimated number of visits made by TB
patients of different categories during full course of treatment was 2128 and the
other was 1167. The proportion (2128/3295 = 0.65) of TB patients’ visits and
other patients’ visits was used to allocate labor cost in pharmacy unit. The time
spent on TB was 65% of working hour in a day (0.65 x 6 = 3.9 hours) was
approximately 4 hours.

Then, the attributable days of salary per 8 month were calculated as: (Total time
spent on TB x Total working days in s month) divided by total working hours in a
day.

Total labor cost attributable to TB for 8 month was NRs 94133.33 at 2001 prices.
Total labor cost of treatment unit was NRs 43440 (46.1) and followed by
pharmacy unit NRs 37813.33(40.17%) of total labor cost. Table 4.8 presents total
labor cost incurred by different service units of APCRC at 2001 prices.
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CMA ( DOTY) 1 B0 2A1H 4 1867 23R
St%rrré”l'sﬂcébvﬁnﬁsﬁb(rs L0 3R 02 68 @3
Sweeper + Peon 1 A0 %I 0.2 6.93 066.6/
Pharmacy Unit Total 11500 442 31 15253 3781333
} otal labor cost 2980 1 4 4 3391 9413333

ota| wor |n sm8 onth
Total wo |n |na 36 m-9 am, and2 é?]ny
Attrl|< utanle so saI th rst Tlme ent on Bea ay X
working ays 8mon V|de |ng our |na
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4.1.5 Cost Calculation of Birendra Police Hospital

Capital Cost Calculation

The table 4.9 presents the capital cost incurred by TB related different service
units of Birendra Police Hospital (BPH) in delivery of DOTS service for TB. BPH
has its own building with chest ward established in 1990. It occupies 3200 sq ft
area. This hospital has separate building for Radiology and Laboratory
(Established in 1984). Only space used for TB was taken into account. Due to non-
availability of data, an estimate was made to assess cost for building construction
(750 NRs/sq ft in 1990, and 500 NRs/sq ft in 1984 ). The estimated replacement
value (market price) was used for equipment and furniture that had no useful life
(already over). The useful life of furniture and equipment was estimated from
consensus of different staffs by asking how long these types of furniture and
equipment were lasted in the past. As earlier, all present value of capital
Investment was annualized depending upon the discount rate (5%) and useful life.
The annual cost so obtained was converted into 8 month cost for DOTS service of
Tuberculosis under some allocation criteria.

Since this study mainly concerned with the cost incurred by DOTS service for
OPD TB patients. It did not spend more efforts to find cost incurred by IPD TB
patients. Most of police TB patients were admitted due to far distance of
workplace from the hospital, severity of illness was not main cause of admission.
To make it comparable to other four DOTS centers, it was assumed that IPD TB
patients also made visits to the physician. There were only 894 (estimated) visits
to the physicians at treatment unit. A physician had spent 8 minutes with each
patient that produced 0.44 hour per day. This time usage proportion (Time spent
on TB each day/working hour in a day = 0.44/8 = 0.055) was used for allocation
of cost of capital investment.
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Laboratory Unit related capital cost was allocated on the basis of TB caseload in

the laboratory (Total TB tests/Total service provided by Laboratory =1205/21862
=0.055).

BPH has its own radiology unit. The allocation basis adopted for capital cost in
radiology unit was the proportion of TB related X-ray and total X-ray performed
in the unit (260/7637 = 0.03).

Since the pharmacy unit for DOTS also shares services to IPD TB cases, cost
associated to DOTS service was obtained by using time usage in pharmacy unit.
During FY 2000/2001, total TB case finding was 107 (cat I 53, cat Il : 8, cat IlI:
46) . It was assumed that all of them had had full course of treatment making 7634
visits to pharmacy unit. But transfer out rate after two month was 27.7% that
reduced 754 visits .., only 6880 visits were made to pharmacy section. By
Interviewing with DOTS worker, it came to know that the average time spent per
visit was five minutes including dispensary, counseling and recording, that could
produce 2.13 hours per day. The proportion (Time spent on TB/ working hour per
day = 2.13/8 = 0.27) thus obtained could reflect capital cost of DOTS service, the
remaining part was left for IPD TB patients.

Labor Cost Calculation

The staffs of Birendra Police Hospital (BPH) who were involved directly or
Indirectly to deliver DOTS service to TB patients were taken into account. As
earlier, their monthly gross salary was collected from salary sheet provided by
account section of BPH. The gross monthly salary was converted into daily labor
cost by dividing a factor 22, working days in a month. Direct allocation method
was adopted with percentage time spent on Tuberculosis. Interview method was
also used to assess time spent on TB.
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In treatment Unit, Medical officers’ time spent on TB was 0.44 hour per day. (As
mentioned in capital cost calculation section). Lab technicians’ time was 0.44 hour
per day approximately half an hour. In radiology unit, 15 minutes was spent for
Tuberculosis.

In pharmacy section, one staff was specially trained for DOTS and had spent 8
hours and a sister contributed 2 hours per day. Time spent by administration
related staff was assessed by interview method. Then, the attributable days of
salary per 8 month were calculated as: (Total time spent on TB X Total working
days in 8 month) divided by total working hours in a day. In BPH, total working
days in a month was 22 and working hours per day was eight.

Total 8 months labor cost for Tuberculosis was NRs 95686.73 at 2001 prices.
Total labor cost of Pharmacy unit was NRs 44959.2 (46.98% of total attributable
to TB labor cost) and followed by treatment unit NRs 20761.28 (21.7%). Table
+.10 presents total labor cost of different service units at 2001 price.
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Table 4. 9 Capital Cost of Birendra Police Hospital (In Nepalese Rupees, 2001
prices, discount rateS/%

Allocatio

Yea% Annualiz
Purchase O Useful Present  ation 8 month Proportio 8 month
Inputs Price  Purchase life ~ Value  factor Annual cost  Cost cost for TB

Iament Unit
ngw 150000 1989 30 26937845 15372 1752397 1168265 0055 64255

Land (10°X10) 29200 2920000 2920000 0055 1606.00
Furniture Total 3800 3990 92169 61446 3380
Treatment Unit

Total 153800 302,568 47645.66 41497.11 2282.34

Laboratory Unit

Building 25000 1964 30 57758862 153712 3757407 2504938 0055 137772

Land (12'X14) 19056 A05600 4905600 0055 269808
Funitur Tota 14500 X043 108N 0065 0%
WOSHE G 19 5 IME0St 4%9 X8 16T 005 GIAE

Laboratory Unit
Total 350377 749605.26 114246.94 76164.62 5088.41

Radiology Unit
Building 330000 1984 30 75636604 15372 4920414 3280276 003 98408

Land (20'X11) 64240 6440 64240 003 1927.0
Furniture Total 21600 18514 43%46 293031 891
X-Ray Machine 360000 2000 10 378000 7722 4895005 3263403 003 97902
Radiology Total 690000 1226206 16679065 132607.10 3978.21

Pharmacology

ﬁ%ﬂ'% 000 198 % X045 IR (RN USRS 027 3L

Land (10'X10) 29200 2920000 2920000 027 7884.00
Fumiture Total 16300 17115 330741 2449 606.13
Pharmacy Unit
Total 166300 315693.45 50091.37  43127.58 11644.45
Total Capital

Rlote: See Annendix AS for detil calc dation, T B e
%resentv Be ofcaglltal ltem Was a ed usm%the relation, Pt = Po (1+)*

Where Pt = Present value, Po = urc ase ncer Iscount rate, t = number of years
since the purchase of goods up to 20



Table 4.10 Labor Cost Calculation of Birendra Police Hospital (In Nepalese
Rupees, NRs, 38 pntcesg pital (In Nep

Category Number Salaryﬂﬁonth Daily Cost I-HlsaBe ()Af’a\bm?gl%gﬁ anrqb%gfeag
4 @ @ 6Bz G ©6F (5) X(L76)/8

Treatment Unit

Medlcal Officer (SP) 3 769 5041 044 968 1685508
X stra}we A 1 27 2907 04 9.68 231
1 4103 18650 02 44 8206
1 323 3 02 44 1646
Treatment Unit Total 6 25970 1180.45 1.28 28.16 20761.28
Laboratory Unit
Lab Technologist (DSP) 1 1086 4938 05 il 4325
Aﬁfsitsr%at?\t/ e( IISt 2 5275 2077 05 il 5275
1 4103 1650 02 44 8206
er 1 323 s 02 44 1646
Laboratory Unit Total 5 24066 1093.91 14 30.8 12292.7
Radiology Unit
Radlolog|st (SP) I 9 59% 02 44 25518
MRT (Insp) 1 9284 20 02 44 18%.8
Radjo% a{pcpgr g'%er 3 61% 8159 05 55 4646.25
ROy 0 55 6625
krr(])grtpaﬁ\s/sels Hlé%:) 3 4103 18650 05 55 77.25
1 4103 18650 02 44 8206
WWeeper 1 323 w02 44 1646
Radiology Total 13 45542 2070.09 1.55 34.1 17673.55
Pharma Unlt
1 NP 2911 2 4 10550
2 |str | %%%lst 1 4103 18650 8 176 32824
1 4103 1650 02 44 8206
1 323 3 02 44 1646
Pharm acy Unit Total 3 12029 546.77 8.4 184.8 44959.2
otal labor cost 107607 4891.23 12.63 271.86 95686.73
Irota Wor |n ﬁs n8 onth =176
Total wo |n§ olr ma -8da gm
Attr utaé 2ys 0 saI ﬁ onth T|m 3 ent on TB each day x
Wor Ing days I 8mon |ng ours ina
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4.3 Material Cost Calculation

Material costs were allocated into two parts namely direct cost to TB and indirect
cost to TB. The following heading provides the details.

4.3.1 Allocation of Direct Cost

Diagnostic reagents, drugs and TB related stationeries that were specially provided
only for tuberculosis, were categorized under direct cost heading. Since different
types of strength and regimens were used for tuberculosis patients, the drug costs
were calculated In separate heading. As laboratory training was provided by
National Tuberculosis Center to all DOTS centers, the same methodology (Ziehl-
Neelsen Microscopy) of diagnosis process was observed in all laboratories. On an
average, 3 ml of each reagent (Carbol Fuchsin Solution, 20% Sulphuric acid and
0.1% Methylene Blue) was used to stain one slide. This hasis was adopted to
calculate the consumption of laboratory reagent. The quantity of sputum
containers consumed and slides examined were calculated on the basis of one of
each for per one sputum test. NTC staff provided unit cost of laboratory materials.
Table 4.11 presents the material (direct and indirect) cost of five DOTS centers.

4.3.2 Allocation of Indirect Cost

Indirect cost to tuberculosis was calculated into two headings. Cost of
maintenance/repair and water & electricity was calculated under building related
cost. Cost of telephone, stationary and miscellaneous was calculated under
administrative cost. Building related costs were allocated according to space/area
used while administration related cost was allocated on the basis of TB and non-
TB cases visited to health institutions that could reflect the volume used by TB
patients. Higher number of other non-TB cases may reduce the share of TB related
administrative cost. Annual costs were obtained from account section. In case of
non-availability data, indirect cost estimation that could reflect the closest value
was adopted. Annual costs thus obtained were converted into 8-month cost for
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tuberculosis. Table 4.11 presents the direct and indirect cost related to DOTS for
tuberculosis.

Table 411 Material Costs to Various DOTS Centers (in Nepalese Rupees, 2001

I
prics) i r@% %nthM epal Cﬁt fgr Tubercul SIS "
Category Ramghat PHC awan p!ﬂ%’n Pohce osp|tal AFp éYanq

Treatment Unit
Direct Costto TB

Direct Total 0 0 0 0 0
Indirect Costto TB

Builcing Related 99.97 131 33645 494.16 104.16
AdminiStration 480 36.39 480 10044 12996
Indirect Total 57997 057.7 816.45 149856 140376
Laboratory Unit

Direct toTB

Lab reagents 39,36 2030.22 877,63 10749 37152

Soutummcont. +slides  826.9 04935 33%.6 4356.75 9324
related Stationary 51066 2852.84 15066 1818 514

Direct Total 168746 11376.56 5780.88 124965 1855.32
Indiretto TB

Building Related 99.97 5778 2512 83018 A.72

AdminiStration 480 36.39 480 10044 12996
Indirect Total 284.23 934.19 731.2 1834.58 1334.32
Radiology Unit

Directto TB

X-ray Film 0 0 9 1760

Chemical 0 0 470311 1728 3.6

Direct Total 0 0 317811 11608 21356
Indirectto TB

Building related 0 0 630,04 529 26,01

AdminiStration 0 0 240 3348 516

Indirect Total 0 0 87004 9271.19 603,61

Pharmacy Unit

Bhaﬂnac elaﬁed

Stationary Tota 49756 1626.12 147564 71316 280.16
Direct Total 49756 1626.12 1475.64 1316 280.16
Indirectto TB

Building related 249.9) 2140 2246 242586 23448
AdminiStration 431333 25112 4800 8816.4 4043.2
Indirect Total 2138.32 439712 5024.6 11242.26 427168
Total Indirect Cost  3602.52 5989.01 7442.29 15503.19 7619.37
Total Direct cost 2185.02 13002.68 39034.63 19589.25 4271.08
Total Material cost 5787.54 18991.69 46476.92 35092.44 11890.45

* Drug cost was different for different treatment categories. Therefore, it was calculated separately.
Appendices BI, B2, B3, B4, B, B6, B7 and B8 show the details of direct and indirect material cost calculation.
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4.3.3 Drug Cost Calculation

Development partners donated drugs. The border price of drugs was provided by
National Tuberculosis Center. Since shadow exchange rate and official exchange
rate did not differ much more (maximum 2 rupees for one Dollar), the official
exchange rate was used to covert Dollar into Nepalese currency. To calculate full
cost of drugs, transportation and storage cost were adjusted to the point of delivery
(DOTS Centers). Table 4.12 shows unit cost of drugs with transportation and
storage cost.

Table 4.12 Unit cost of Drug with transportation and storage cost

Desaiion QuaStl Of Tofal C)ost B%mgge To&%)st Unit casi Totg(I)SUnlt Pgr}gggrs

Rifampicine 150mg 5300000 170660 6905 10784073 222 0017 224 n 800
Pyrazinamide 500mg 1475000 599805 6825 4093669 278 0017 279 ;I-98

Ethambutol 400mg 8480000 279840 6905 1932292 228 0017 230 880
lsoniazid 300mg 5200000 23542 688  161%%0 031 0017 03 FebH

Stepomycine 1g 35000 291075 6905 19727 58 0017 5% 200

Total 20780000 5619333 Br4162
N(&lt% Ap%endlx Cl shows the detailed calculation

** Unit cost inclydin é; transportation and storage cost
=% Unit Cost at border price (in Nepalese rupées)

Drug costs were calculated for those who were registered under different treatment
categories as TB patients at pharmacy unit during eight-month period (first two
quarters of FY 2000/2001). Drug cost varied from the category to category
(different regimens). New smear-positive cases and other severe TB cases were
treated under treatment category | (Regimen: 2HRZE/6HE). New smear-negative
and extra-pulmonary cases were treated under category Il (Regimen: 2HRZ/6HE)
and re-treatment cases (failure, relapse, return after default) were treated under
treatment category 11 (Regimen: 2SHRZE/IHRZE/SHRE). Drug costs incurred by
cured/completed cases and failure, died, defaulter and transfer out cases were
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estimated separately to get total drug costs. On an average 33-50 kg age group
patients and standard factors were used to estimate drug cost. Table 4.13 presents
drugs cost incurred by cured and completed cases. Table 4.14 presents drug cost
incurred by failures, died, defaulters and transfer out cases. For detail drug cost
calculation of all five DOTS centers, see Appendices C2, C3, C4, C5, and C6.

T?PIe 413 Dnrjﬂ cost for Cured and com Iet?d cases that were treated under
ditferent treatmient categories, price in Nepalese rupees.

Drug cost for Cured and completed cases who were treated under
different treatment categories

Category | Category Il Category Il Total
Ramghat PHC 31309 0 19938.6 512676
Birendra Police Hospital 34176 156156 197544 128781.6
Frienas of Shanta Bhawan 131582 142197 1323198 3381215
Helping Hands Clinic 1211388 21341 1087% 2572389
Anam Nagar Poly Clinic 10443 39063 9063 234123

Table 4.14 Drur%; cost ffofr failure, died, defaulted and transfer out cases who
were treated urider different treatment categories

Drug cost for failure, died, defaulted and transfer out cases who were
treated under different treatment categories

CategorXI Categorg I Cate%o Il Total
Ramghat PHC _ 11554.24 7130, 111104 19795.98
Birendra Police Hospital 30654.16 33504 23436 36348.16
Friends of Shanta Bhawan 71654.84 5359.48 97328 22747.12
Helping Hands Clinic 16019 14442 4 770784 38169.24
Anam Nagar Poly Clinic 0 0 0 0
Tak&le 4d15 Total Drug cost incurred by cured/completed, failure, defaulter,
died and transfer out cases

Total Drug cost Categorzl Cate%org I Category Il Total
Ramghat PHC _ 42883.44 7130. 21049.64 71063.58
Birendra Police Hospital 64071.76 18966 82098 165135 76
Friends of Shanta Bhawan ~ 139236.84  79579.18 142052.6 360868.62
Helping Hands Clinic 1371578 41786.5 116463.84 295408.14

Anam Nagar Poly Clinic 10443 3906.3 9063 23412.3
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44 Full Providers’ Cost for Various DOTS Centers

Full providers costs of individual DOTS center were obtained by using various
economic tools. Total capital cost, total labor cost, total material cost and total
drug cost all together gave full costs of provider. This full cost could be used to
compare cost effectiveness ratio of different DOTS centers. Table 4.16 presents
provider’s full cost for the treatment of Tuberculosis under DOTS strategy. Table
4.17 shows full cost without opportunity cost of space used by Ramghat PHC and
|abor cost of coordinator of Helping Hands Clinic.

Table 4.16, Full Providers' Cost of Various DOTS Centers, Nepalese Rupees,
In 2001 price

Total ngoital Total Latior matg(ril)/%?lcost Total Pr

DOTS Center Cost (%) Cost(% Cost %L;g Full Cost
Public
Ramghat PHC 15912.38(3.76) 88928.23(48%4) 578754(3.19) 7106356(30.11) 18169173

Birendra Police Hospital 2299341(721)  95686.73(300)  35092.44(1L.0)165135.76(5178) 31800834

Public-Private M ix

[EBof SOTE o) e 6) 13136086(2427) 189916903 51)360868 4265.68) BALUT3T

Helping Hangs Clinic, — 45418,17(9.72) .8011354(17.14) 46476.92(9.94) 29540852(63.2) 467417.15
NoFe:grhe ?lgures n parentheéls u%dlcate pergentaée offul? c(ost. ) 8

4.17 Full Providers' Cost of Various DOTS Centers, without opportunity cost

T ital  Total.Labour Total material Totgl

DOTS Center ota&OC&mta ota&osatbour ofa Canatterla ot&ogtrug ull O
Publi

RAQELPHC T MOBZ TS TIOR® L7300
Bireridra Police Hospital 2090341 %686.73 300244 1651H76 31884

Public-Private Mix

Friends Of Shanta Bhawan 200025 13136086 1899169 36086342  MA11/347
Helpint%Hands Clinic | 8L 730421 476.83 2940852 46124571
Note: This table provides full cost omittin %)po_rtumty cost of area used by Ramghat PHC, and
labor cost of Coordinator of Helping Hands Clinic
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4.5 Effectiveness of Public and Public-Private mix DOTS Centers

45.1 Ramghat Primary Health Center (PHC)

Ramghat PHC provides DOTS service for tuberculosis control covering about
40,000 (ward no 8 and 9) population. Using annual rate of tuberculosis infection
(ARTI) 4%, the estimated number of new smear-positive cases was found to be
about 80. During the first eight-month of FY 2000/2001, 37 TB patients were
registered under DOTS service for tuberculosis.

Case Detection Rate: The number of new pulmonary smear positive cases
detected, expressed as percentage of estimated new smear positive cases. The case
detection rate was found 22.5%( 18/80) for first eight month and 41.25%(33/80)
by the end of FY 2000/2001.

Cure rate; The number of new pulmonary smear-positive cases cured divided by
all registered new smear-positive cases for a given trimester. Cure rates for new
smear-positive cases and relapses are the most important treatment outcome
Indicators. Ramghat had cure rate 44.4% for new smear-positive and 0%(0/1) for
relapse cases. Defaulter cure rate was also 0% - that might increase the potential
candidate for multi-drug resistant. The treatment success rate was 66.6% (12/18).
Both cure rate and treatment success rate were lower than the national target
(85%). Table 4.18 presents the total number of TB patients registered and its
outcome.

The smear conversion rate is an early indicator of treatment outcome. It is the
number of smear-positive cases that convert from smear-positive to smear
negative after 2(3) months of treatment, out of all smear-positive cases registered
during a trimester. The conversion rate of new Smear-positive cases and relapses
should be at least 80% at two months. It should be at least 75% for other re-
treatment cases. The conversion rate of smear-positive cases was 85%, greater
than National target (80%). It meant that TB patients became defaulter after 2(3)
month treatment. Table 4.19 presents conversion rate of smear-positive cases.
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TabI? 4.18 Case finding and Treatment Outcome of First Eight Month of FY
2000/2001

Number N
Tgpes of Cases Reglrsntered Cured Completed Failure Died Defaulted Trag%fﬁtr & R'e\ls%It

New Smear Positive B 844 422 0 0 5218) 156
1

New Smear Negative 13 - DRy 0 0 0
o 4 oy | )|
Failhaprse 0 0 0" 0 0 0
Return After Default 1 000) 0@ 0 0 100 0
Total 37 8 1 1

Note: The figures in parenthesis indicate percentage of corresponding registered cases

Table 4.19 Smear Conversion of smear-positive cases during a period of first
e|gBt months of FY 8008/5001, Ramghat PHC gTrEnSferred

umber . y :
Types of Cases F@glstered Negative Positive  Died  Defaulted ot No Result

New Smear Positive 18 15{83.3 2 0 0 1
Relapse 12100 0 0 0 0

Failure 0 0 0 0 0 0 0
Return After Default 1 1100 0 8 8 0

Tota . 0, U 2 0 . . 1
Note: The figures in parenthesis mglsgate percentage of corresponding registered cases

45.2 Friends of Shanta Bhawan(FSB)

Its catchment population was about 100,000. That area was thought as reservoir of
tuberculosis patients. Since the annual rate of tuberculosis infection (ARTI) was
4% for Kathmandu metropolis and its surrounding area, the estimated new Smear
positive cases were 200 for year 2001. During the first eight month of FY
2000/2001, 596 TB suspected cases attended FSB to have treatment. After
diagnosis process, only 172 TB patients were registered under DOTS service for
tuberculosis.

Case Detection Rate: The number of new pulmonary Smear positive cases
detected, expressed as percentage of estimated new smear positive cases. The case
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detection rate was found 29.5%( 59/200) for first eight month and 54.5%( 109/200)
by the end of FY 2000/2001.

Re-treatment ratio:  The ratio of number of all smear positive re-treatment cases
(relapse, failure and return after default) out of all smear positive cases registered.
Inadequate treatment may increase the re-treatment ratio, because it adds the
number of failures, relapses, and defaulters. Also, the increase in this ratio may
increase the future cost of treatment that could be freed for other new cases. The
ratio seems to be quite high (22/81 = 0.27). High cure rate (93.2%) shows that the
re-treatment cases were not produced by FSB. Those cases might come from other
treatment centers.

Cure rate: The number of new pulmonary smear-positive cases cured divided by
all registered new smear-positive cases for a given trimester. Cure rates for new
smear-positive cases and relapses are the most important treatment outcome
indicators. FSB had cure rate 93.2% for new smear-positive and 80% for relapse
cases. The treatment success rate was 89.5% (154/172). Both cure rate and
treatment success rate were higher than the national target (85%). Table 4.20
presents the total number of TB patients registered and its outcome.

The conversion rate of smear-positive cases was 85%, greater than National target
(80%). Table 4.21 shows smear conversion rate of smear-positive cases.

TabIe 420 Case fmd% 8?1 and Treatment Outcome of First Eight Month of FY
20002001, Friends of Shanta Bhawan

WS (r)r{e grases FJVglstered Cured Completed  Failure  Defaulted Died Trag%fﬁtrre R'e\ls%It
) vlv e 0 5%B2 000 L) 000 2 1
9]a%\{g _ 19 2657 000 24 0 5
ulmona 4 - %29 000 000 0
e B o 128.7;) 1&87§ oto.o} 13
E%en M6 ) e 1 1(1000) 0000 00.0)  0{0.0 0 0
i 6 467 000 000 000 2 O
Total m n & 2 2 5 9

Note: The figures in parenthesis indicate percentage of corresponding registered cases
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Table 4.21 Smear on of smear-positive cases during a period of first
e|gRt months otaF\? 08 01, Frien 33 gtoghantaa@ﬁawang pT TN
Types of Cases Reg|stered Negative Positive  Died  Defaulted ranguerre Res%l

New Smear Positive N N0 6 2 - 1
Relapse 14 e 1 1 0 0
Failure 1 1(100) 0 0 0 0
Return After Default 6 5833 1 0 0 0
Total

8
Note: The figures in parenthe5|s me? Ze percentage of correspondlng reglstered Cases

453 Helping Hands Clinic, Nepal (HHCN)

The catchment population of HHCN was about 100,000. That area was also
thought as reservoir of tuberculosis patients. Since the annual rate of tuberculosis
Infection (ARTI) was 4% for Kathmandu metropolis and its surrounding area, the
estimated new smear positive cases were 200 for year 2001. During the first eight-
month of FY 2000/2001, 154 TB patients were registered under DOTS service for
tuberculosis.

Case Detection Rate: The case detection rate was found 30%( 60/200) for
firsteight month and 53 %( 106/200) by the end of FY 2000/2001)

Re-treatment ratio: The registered re-treatment ratio was about 16.7%(12/72) for
smear-positive cases. When we see the outcome, the default rate of new smear-
positive cases was 5%(3/60). This rate always should be less than 10%
(WHOINTC). The failure rate was 0%.

Cure rate: HHCN had 75% cure rate and 83.3% treatment success rate for new
smear-positive cases and 36.4% cure rate and 54.6% treatment success rate for
relapse cases. Treatment success rate was very close to WHO/NTC standard target
(85%). Table 4.22 presents the total number of TB patients registered (case
finding) and its outcome.
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Smear Conversion Rate: The conversion rate of new smear-positive cases and
relapses should be at least 80% at two months. It should be at least 75% for other
re-treatment cases. The reported conversion rate of smear-positive cases was
77.8%, close to National target (80%). Table 4.23 shows smear conversion of all
registered smear-positive cases. All cf these indicators showed that DOTS service
for TB at HHCN was running effectively.

Tabl/e261b212 Case finding and Treatment Outcome of First Eight Month of FY

2000
. .. Defaulte Transferre
Types of Cases R'glgl@tke]%d Cured  Completed Failure  Died au dout  No Result

New SmearPosiive 60 45(75) 583) 0  I(L67) 3500) 6

ew Smear Nf ative %ﬁ&ﬁ} 8 8 %(147]6%} 2
ew Extra-pulmonary - ; . 1
Relapse ]Ol 4(38.4) 2 63.2 % ' (9001 %

0 0 0 0

Failure

Return After Default 1 1(%000) 0
Total _ B 1" N | I 2 1 2 i
Note: The figures in parenthesis indicate percentage of corresponding registered cases

Table 4.23 Smear Conversion of smear-positive cases during a period of first
eigRt months of FY 200072001, HeIrpT)]lng Blan(!s C?ﬁ\sic, Neparllgmngfem d

be . g :
%es of Cases F!\elglrytergd Negative Positive  Died  Defalted ~ out — NoResult

By Smear

B‘o ltive o0 41783 4 0 _ 0 3

Re_?apse il 872 0 0 2 1 0

Eaélurre At 0 00 0 0 0 0 0
al Loy 0 0

Total 1 (778 4 0 2 1 3

Note: The figures in parenthesis indicate percentage of corresponding registered cases

454 Anam Nagar Poly Clinic and Research Center (APCRC)

The catchment’s area of Anam Nagar Poly Clinic was ward number 10,11 and 32
with population 69421 (based on Population census 2001, preliminary report).
Annual rate of tuberculosis infection (ARTI) was used 4% to estimate new smear-
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positive cases, 139. During the first eight-month of FY 2000/2001, 54 suspected
TB patients visited APCRC and 11 TB patients were registered under DOTS
service for tuberculosis.

Case Detection Rate: The case detection rate was found 3.6%(5/139) for first eight
month and 7.9%(11/139) by the end of FY 2000/2001. This rate was quite low
with compared to target set by NTC (70%).

Re-treatment ratio: The registered re-treatment ratio was about 9.1%(1/11) for
smear-positive cases. When we see the outcome, the default rate of new smear-
positive cases was 0%.

Cure rate: APCRC had 60%(3/5) cure rate and 80% treatment success rate for new
smear—positive cases. Relapse cases were not registered. Table 4.24 presents the
total number of TB patients registered (case finding) and its treatment outcome.
Smear Conversion Rate: The reported conversion rate of smear-positive cases was
100%. Table 4.25 shows smear conversion of all registered smear-positive cases at
Anam Nagar Poly clinic

Table 424 Case finding and Treatment Qutcome of First Eight Month of FY

2000/2001

Number . . Transferred _No
Types of Cases Reglmstered Cured  Completed Failure Died Defaulted ot Result

New Smear Positive 5 3600 (00 0 0 0

New Smear Negative 2 2100.0;
Heyv Extra-pulmonary 3 3 80%3)

0
0
elanse 0 000 0

I
Eaelttlfrrﬁ After Default q ?i?(%i 8
Total il 4 b 0

Note: The figures in parenthesis indicate percentage of corresponding registered cases

0
0
0
8

oo O
OO O
oo o <@
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Table 4.25 Smear Conversion of smear-positive cases during a period of first
elgﬁt months of F 8 SB 001, Anam Nagar Poly Tfngc 497

Types of Cases Reglstered Negative Positive  Died Defaulted Transferred out  No Result

New Smear Positive 5 5 0 0 0 0
Relanse 0 0 0 0 0 0 0
Failure 0 0 0 0 0 0 0
Return After Default 0 0 0 0 0 0 0

Tota . .5 100, 0 0 0 .0 0
Note: The figures in parenthesé mg?cate percentage of corresponding registered cases

455 Birendra Police Hospital (BPH)

The catchment population of BPH was about 50,000. Since the annual rate of
tuberculosis infection (ARTI) was 4% for Kathmandu metropolis and its
surrounding area, the estimated new smear positive cases were 100 for year 2001.
During the first eight-month of FY 2000/2001, 265 suspected TB patients visited
BPH and 65 TB patients were registered under DOTS service for tuberculosis.

Case Detection Rate: The case detection rate was found 16%(16/100) for first
eight month and 29 %(29/100) by the end of FY 2000/2001.

Re-treatment ratio; The registered re-treatment ratio was about 7.7%(5/65) for
smear-positive cases. When we see the outcome, the default rate of new smear-
positive cases was 12.5%(2/16). This rate always should be less than 10%
(WHOINTC). The failure rate was 0%.

Cure rate: BPH had 31.2%(5/16) cure rate and 37.4% treatment success rate for
new smear-positive cases and 50%(2/4) cure rate and 75%(3/4) treatment success
rate for relapse cases. Treatment success rate for new smear positive cases was
found very low compared to WHO/NTC standard target (85%). Table 4.26



n

presents the total number of TB patients registered (case finding) and its treatment
outcome.

Smear conversion rate: The reported conversion rate of smear-positive cases was
66.7%(14/21), lower than National target (80%). Table 4.27 shows smear
conversion of all registered smear-positive cases.

Table 4.26 Case finding and Treatment Outcome of First Eight Month of FY
2000/2001, Birendra Police Hospital
Transferred  No

Numb Lo
Types of Cases Regl@te%d Cured Completed Failure Died Defaulted — out — Result

New Smear Positive 6 532 162 0 0 2129 8250.0 0
New Smear Negative 20 -1 50.0; 0 1 1%5 8(400 0
New Extra-pulmonary 24 O BHM) 0 1 4. 2(8.3 4
Relapse 4 2&50.03 1 2%3 0 1 0 0 0
Failure 1 1(1000) 0Q. 0 0 0 0 0
Return After Default 0 0 0 0 0 0 0 0
Total 65 8 0 3 7T 1B 4

Note: The figures in parenthesis indicate percentage of corresponding registered cases

Table 4.27 Smear Conversion of smear-positive cases during a period of first
eight months of FY 2000/2001,Birendra Police Hospital. ——
ransiere

N . y .
Types of Cases Rea{nstgﬁerd Negative Positive  Died Defaulted ot~ NoResult

New Smear Positive 16 10(625) 2 0 - 2 2
Relapse 4 3(75.0) 0 1 0 0 0
Failure 1 1(100) 0 0 0 0 0
Return After Default 0 0 0 0 0 0 0
Total 2 14(86.7) 2 1 0 2 2

Note: The figures in parenthesis indicate percentage of corresponding registered cases
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4.6 Cost-Effectiveness Analysis

This cost-effectiveness analysis was earned out to answer the research question *
IS public-private mix DOTS treatment center or public DOTS treatment center
running more cost-effective?” and it was based on the cost and effectiveness of
DOTS treatment centers for tuberculosis. The cost per effectiveness was
calculated as total cost incurred by the DOTS centers divided by total
effectiveness (treatment outcome) of DOTS centers. Table 4.28 presents cost,
effectiveness and its ratio of individual DOTS center and average of Public and
Public-Private Mix DOTS centers.

Takile 4.28 Cost-effectiveness Ratio of Public and Public-Private Mix DOTS
centers

Full Cost Effectiveness _
DOTS Centers (NRs,2001 price) ~ (Treatment Outcome)  Cost/Effectiveness
NRs us$
Ramghat PHC 181708.08 2 6729.93  89.26
Birendra Police Hospital 318908.34 33 9663.89  128.17
PublicDOTS Center 500600.07 60 834361  110.66
Friends of Shanta Bhawan 4117347 154 3H1411 46,61
Helping Hands Clinic 467417.15 128 365170  48.43
Public-Private Mix 1008590.62 282 357656  47.43

This shows that Public mix with private DOTS centers are more cost-effective
than public DOTS centers. Only on this basis, it may not be appropriate to
conclude which of these is more cost-effective. There are other important
indicators in tuberculosis treatment that may add valuable remarks on decision.
Inadequate treatment may increase the re-treatment ratio, because it adds the
number of failures, relapses, and defaulters and may increase the future cost of
treatment that could be freed for other new cases. Details are on Discussion and
conclusion section.
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Ramghat PHC pays no rent for building, even though its rent was included in
calculation. In Helping Hands Clinic, coordinator (a physician) provides service as
volunteer. His salary (opportunity cost) was determined using prevailing market
value of similar cadre physician. Table 4.29 presents full costs without these
opportunity costs. The cost per effectiveness of Ramghat PHC reduced by 5US$
and that of Helping Hands Clinic lowered by about US$ 0.29 after omitting
opportunity cost.

Table 4.29 Cost-effectiveness Ratio of Public and Public-Private Mix DOTS centers,
omitting opportunity cost

Full Cost | Effectiveness _
DOTS Centers (NRs, 2001 price) (Treatment Outcome) Cost/Effectlvene§§
NRs us
Ramghat PHC 171340.08 2 6345.93 84.16
Birendra Police Hospital 318908.34 33 9663.89 12817
Public DOTS Center 490248 42 60 817081 10837
Friends of Shanta Bhawan 54117347 154 3514.11 46,61
Helping Hands Clinic 461245.71 128 360348  41.79

Public-Private Mix 1002419.18 282 3554.68 47.14
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4.7 Sensitivity Analysis

There are a number of sources of uncertainty in economic evaluation. First, no
data may be available and informed guess are required. Second, estimates may be
available but they may be known to he imprecise. Third, there may be
methodological controversy, or value judgment may be incorporated in the study.
This sensitivity analysis was carried out for different discount rate. Drummond has
explained, in his book, to undertake sensitivity analysis using 0%, 3% and 5%
discount rate. World Bank prefers to use 10% discount rate. In Nepalese context,
5% discount rate was thought to be appropriate- supporting economic indicators
were explained on section 3.6. Therefore sensitivity analysis was carried out for
three different discount rates: 3%, 5%, and 10%. The observed difference (at 3%
and 10% discount rate) of cost per effectiveness was about US$3 in public DOTS
center and about US® 2 in Public-Private Mix DOTS centers. This analysis
supports that DOTS service for tuberculosis is not capital-intensive strategy. The
following tables present capital cost annualized at 3% and 10% and. its impact on
cost per effectiveness. Nepalese currency was converted into US$ value using
official exchange (US$ 1= NRs 75.4) (NRB. 2001).

Table 4.30 Cost-effectiveness Ratio with Capital Cost annualized at 3%
discount rate

3% Total capital Cost  Full Cost  Effectiveness  Cost/Effectiveness
NRs us$
Ramghat PH_C . 15570.3 181349.65 27 6716.65  89.08
Birendra Police Hospital 21467.94 317382.87 33 9617.66  127.56
PublicDOTS Center 37038.24 498732.52 60 §312.21  110.24
Friends Of Shanta Bhawan 29366.07 504587.04 154 3276.54  43.46
Helping Hands Clinic 43502.51 465501.9 128 3636.73  48.23

Public-Private Mix 72868.58 970088.94 282 3440.03 4562



Table 4.31 Cost-effectiveness Ratio with Capital Cost annualized at 10%
discount rate

Total capital _ _
10% Cost Full Cost  Effectiveness CI\(I)E{UEffectlven%?s
S us
Ramghat PHC 16195 181974.35 21 6739.79  89.39
Birendra Police Hospital 35876.94  331791.87 33 10054.30 13335
Public DOTS Center 52071.94  513766.22 60 8562.77  113.56
Friends of Shanta Bhawan 34087.37  545308.34 154 354096  46.96
Helping Hands Clinic 027182.57 47478155 128 370923 49.19
Public-Private M ix 86869.94  1020089.89 282 3617.34  47.97

Table 4.32 Cost-effectiveness Ratio with Capital Cost annualized at different
discount rates

Cost/Effectiveness

3% 5% 10%
NRs us$ NRs us$ NRs us$
Ramghat PHC 671665 8908 672932 8925  6739.79  89.39
Birendra Police Hospital ~ 9617.66 12756 966389 12817 1005430 133.35
Public DOTS Centers 831221  110.24 834361  110.66 8562.77  113.56
Friends of Shanta Bhawan 327654 4346 351411 4661 354096  46.96
Helping Hand Clinic 3636.73 4823 365170 4843  3709.23  49.19
Public-Private Mi 3440.03 4562 3576.56 4743 3617.34  47.97
N%te:l%urﬁ%grfzehé If‘rom tables 4.28 4.30 and 4.31
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