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WORKED EXAMPLE 1:

Cost and cost-effectiveness analysis of
two alternative tuberculosis treatment strategies
in Guguletu District, Cape Town, South Africa
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. COMPLETED EXERCISE 1 FROM CHAPTER 3

At which siteswill the cost analysisbe undertaken?
Guguletu Didtrict, Cape Town, South Africa
What question(s) isthe cost and cost-effectiveness analysis addr essing?

Iscommunity-based DOT moreaffordable (i.e. lower cost) and more cost-effective than
clinic-based DOT for new smear-positive pulmonary tubercul osis patientsin Cape Town,
SouthAfrica?

What will bethe per spective of the evaluation?

Societa — patient, health system and NGO costsinvolved intubercul osistreatment to be
assessed

What kind of evaluation isgoingto beundertaken?
Cog-effectivenessandyss

Describethe existing appr oach to diagnosisand case management, and describe
thealternatives(if any) with which thisisto be compar ed

Patientsareinitialy diagnosed at hedlth clinics, using sputum microscopy and X-rays. For
thefirst 2 weeksof treatment, patientsmust visit clinicsdaily Monday-Friday to havether
treatment observed by ahealth worker. Subsequently, patients can chooseto havetheir
treatment observed by either acommunity treatment supporter, ahealthworker at aclinic,
or acolleague at work. Patients are expected to visit the site/person they have chosen for
observation of treatment daily M onday-Friday for theintensive phase of treatment, and
threetimesaweek in the continuation phase. Sputum smearsareexamined at 2, 5and 6
months. Community treatment supportersare supervised and paid for by an NGO, cdled
TB Care Committee. The NGO hasamanager, who spends part of their time on overall
supervision of community-based treatment; 2 socia workers, who aso helpwith overdl
supervison; and apart-timetypist. Two vehiclesare used to supervise community
treatment supporters.

What evidence will be used to establish each alternative's effectiveness and what
measur e(s) of effectiveness will be used?

Standard tubercul osis programme outcome data, availablefrom thedistrict tuberculosis
register. Measures of effectivenessto beused are cure, desthsaverted and DALY's
ganed.

What arethecoststo beidentified?

Cost of aclinicvigt; cost of avisittoacommunity treatment supporter; cost of asputum
smear; cost of an X-ray; cost of overall supervision provided by NGO; cost of drugs,
cost of training provided to community treatment supporters. Digtrict, provincia and
national programme management costswill not be assessed asthese are the samefor both
management strategies being eval uated.
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8. Arethereany coststhat will not be assessed? If not, why? Will thiscause a
problem?

Sputum culture costs per patient will not be assessed asthe dataavailablemakeit very
difficult to assessthe average number of sputum culturesdone per patient. Thisshould not
beaproblem for the purposes of the analysi s because sputum culturesare not donefor
most patients and the costs are very minor compared to other aspectsof treatment.

9. Howwill costsbemeasured in appropriatephysical units?

Number of visitsto clinicsand community treatment supporters quantified based on
number of visitsrequired by case management strategy. Number of sputum smearsper
patient based on what isrecommended in treatment guidelines. Number of X-rays per
patient assumed to be 1, asstaff inthedistrict report that an X-ray isstill donefor almost
all patients. For overall supervision, the number of peopleinvolved will be quantified and
the proportion of their time spent on supervisionidentified. For transport, thetype of
vehiclesused and thedistancestravelled per year will bequantified. Timeandtravel costs
for patientsassociated with visitsto community treatment supportersand heath facilities
will bequantified using astructured questionnaire. For clinic costs, al buildingsand staff
employedinthemwill bequantified. X-ray, sputum smear and sputum culture costswill be
based on quotesrather than adetailed costing exercise.

10. What type of costs are to be assessed?
Focuswill be on average costs
11. How will shared/joint costsbeallocated?

Staff according to proportion of time spent on different activities; vehiclesaccording to
number of daysused

12. What discount rateisto be used?
3%
13. Wherecan building cost data befound?
Cape Town Metropolitan City Council, Finance Department

14. Wher e can dataon theannual number of inpatient daysin ahospital, and the
annual number of visitsto other facilities, befound?

Hospital inpatient daysnot relevant ashospitalisationisnot astandard part of case
management in Guguletu. Number of clinicvisitscan befound fromthestatistics
department at the Cape Town Metropolitan City Council

15. In what year of priceswill costsbevalued?
1998

16. How will costsin yearsprior tothemost recent year for which costsarebeng
assessed be converted into costsin the most recent year for which costsare
being assessed?

Costsarebeing analysed for 1998 only

17. Inwhat currency will costsbevalued?

US$
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2. COMPLETED DATA ENTRY SHEETS USING PROTOCOLS IN
CHAPTER 4: HEALTH SERVICES (PROVIDER) COSTS ASSOCIATED
WITH INDIVIDUAL COMPONENTS OF DIAGNOSIS AND TREATMENT

Important notel

Protocols 1 and 2 were not relevant, because hospital admission is not a standard part
of case management in Guguletu, and patients visit health clinics rather than the
hospital outpatient department for collection of drugs, sputum smears, X-rays and
directly observed therapy. Also, Protocols 10-12 (district, provincial and national
supervision) were not completed, as the costs were the same for all strategies being
evaluated and therefore it was not considered necessary to assess these costs.

I mportant note2

Where parts of the data entry sheets were not necessary for the Guguletu study, they
have been deleted for the purposes of this worked example.
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Protocol 3: The cost of an outpatient visit to a clinic/health centre
(or similar non-hospital facility)

Name of District on which data are based: Guguletu, Cape Town
Year on which data are based: 1998
Approach 1

1. Total annud cost of staff employedin clinics/other non-hospitd facilitiesthat exist =

2. Totd annua non-staff related recurrent expenditurefor clinics/other non-hospital facilities,
excluding drugs, laboratory testsand X-rays=
US$ 10 396

3. Costtobuild, new, theclinics/other non-hospital facilitiesthat exist =
US$ 157 888

4. Annudized cogt of clinics/other non-hospitd facilities=
US$ 6 136

5. Egimated annual cost of equipment usedin clinics/other non-hospital facilities=
US$ 613.6

6. Tota cost for staff, buildingsand equipment, and non-personnel recurrent expenditure=
US$ 184,820.6

7. Tota annua number of vistsmadeto clinics/other non-hospitd facilities=
74 140

8. Averagecost of avisittoaclinic/other non-hospital facility = (6) + (7) =
US$2.5

Cost item Total cost in US$ Who pays?

Staff 167675 Provincia government
Buildingsand equipment 6 749.6 Provincia government
Non-staff recurrent expenditure, 10936 Provincial government
excluding drugs, laboratory tests

and X-rays

TOTAL 184 820.6 Provincia government
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Average incremental cost =
US$ 2.5 (sincevisits by TB patients account for approximately 50% of the total number of
visitsto clinicsinthedistrict)

Marginal cost =
Us$ 2.5

(thereisvirtually no spare capacity in clinics)

Utilization
1. Clinic/other non-hospital outpatient servicesappear :

Very over-utilized

Over-utilized to someextent

Rdaivey optimdly utilized

Under-utilized to someextent

Very under-utilized
(circleasappropriate)

2. Justification for choice:

Itisdifficult to seedl patientswithin normal working hours

Financing

Source of finance Total funding in US$ % of total funding that
sour ce accounts for

Provincial government 184 820.6 100%

ALL SOURCES 184 820.6 100%
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Protocol 4: The cost of a visit to a Community Health Worker

Name of District on which data are based: Guguletu, Cape Town

Year on which data are based: 1998

Approach 1

1.

Payment to CHW per visit =
US$0.4

Approach 2

1.

2.

Average annual cost of aCHW =
Fraction of their timeaCHW spendsonindividual consultations/visits=
Annual cost for CHW time spent onindividual consultations/visits=

Average number of visits/consultationsdoneby aCHW inayear (estimateif necessary)

Average cost of aCHW visit (i.e. 3+ 4) =

Averageincrementa cost =
US$0.4

Margind cost =
uUS$ 0.4
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Utilization
1. Community health workersappear:
Very over-utilized

Over-utilized to some extent

Under-utilized to someextent

Very under-utilized
(circleasappropriate)

2. Justification for choice:

Community heathworkersor “treatment supporters’ areabletofulfill their role astreatment
observer in addition to any other work (paid or household) inwhichthey areinvolved, and the
payment made appearsto offer sufficient motivation for them to undertakethework

Financing

Sour ce of finance Total funding in US$ % of total funding that
sour ce accounts for

NGO “TB Care Committee” 5200 100%

ALL SOURCES 5200 100%
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Protocol 5: The cost of a drug regimen
Year on which data are based: 1998
Cost of regimen for anew smear-positive pulmonary tuberculosis patient =

US$43.5

Cost of regimen for anew smear-negative pulmonary tuberculosis patient =
not relevant tothisanalysis

Cost of regimen for an new extra-pulmonary tuberculosispatient =
not relevant tothisanalysis

Cost of regimen for are-treatment tubercul osispatient =
not relevant tothisanadysis

Cost of regimenfor ........ccocevevereneneseseseeeeenes =

Cost Of regimen for ........ccoeeereneieneneeeereeeees =

Cost or regimen for .......cccceveevecveceesecce e =

Average cost of regimen for anew smear-positive pulmonary tuberculosispatient =

Average cost of regimen for anew smear-negative pulmonary tuberculosispatient =

Average cost of regimen for anew extra-pulmonary tuberculosis patient =

Average cost of regimen for are-treatment patient =

Average cost of regimen for an adult tuberculosis patient =

Average cost of regimenfor achild tuberculosispatient =

Notethat the aver age cost of aregimen for (a) an adult patient and (b) a child patient
will depend on (i) theweight distribution of patientsand (ii) the proportion of patients

whoarenew or re-treatment patients, and the proportionswho ar e smear -positive/
smear-negative/extra-pulmonary;, etc.

Financing

Source of finance Total funding in US$ % of total funding that
sour ce accounts for

Provincia government 16881 100%

ALL SOURCES 16881 100%
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Protocol 6: The cost of a sputum smear

Name of District and department on which data are based:
Guguletu, Cape Town

Year on which data are based: 1998
Approach 1

1. Quoted average cost per smear =
uSs$2.3

2. Sourceof quote =
South African Ingtitute of Medical Research

3. Sourceof financing for sputum smears =
Provincid government

Approach 2

(a) Staff costs

Table 1

Grade of Number of staff Annual Total annual Who pays?
laboratory staff in each grade (@)  cost (b) cost (a x b)

2. Total annual cost of laboratory staff (al grades) =

3. Tota annual number of sputum smearsanadysed =

4. Tota annua number of laboratory testsdone (ALL tests) =

5. Estimated proportion of laboratory staff time spent on sputum smears=

6. Total annual staff coststo beallocated to sputum smears(i.e. 5x 2) =
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Averageincremental cost =
Us$2.3

Marginal cost =
US$2.3

Utilization

1. Laboratory servicesfor sputum smear microscopy appear :

Very over-utilized
Over-utilized to someextent
Reatively optimally utilized
Under-utilized to some extent
Very under-utilized
(circleasappropriate)

Not possibleto assess

2. Justification for choice;

NL.A. (asutilization not assessed)

Financing

Sour ce of finance Total funding in US$ % of total funding that
sour ce accounts for

Provincia government 10350 100%

ALL SOURCES 10350 100%

11
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Protocol 7: The cost of a sputum culture

Name of District and department on which data are based:
Guguletu, Cape Town

Year on which data are based: 1998
1. Quoted cost of asputum culture=
US$ 4.7

2. Source of quote =
South African Ingtitute of Medical Research

3. Sourceof fundsfor sputum cultures=
Provincid government

OR:

1. Estimated average cost of asputum culture = average cost of asputum smear x 1.6 =

2. Sourceof fundsfor sputum cultures=

Financing

Sour ce of finance Total funding in US$ % of total funding that
sour ce accounts for

Provincial government 63.5 100%

ALL SOURCES 63.5 100%
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Protocol 8: The cost of an X-ray

Name of District and department on which data are based*:
Guguletu, Cape Town

Year on which data are based: 1998

Approach 1

1. Quoted average cost of an X-ray =
US$9.9

2. Source of average cost figure=
CapeMetropolitan Council

3. Sourceof fundsfor X-rays=
Provincid government

Averageincremental cost =
US$9.9

Margina cost =
US$9.9

13
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Utilization
1. X-raydepartment appears:

Very over-utilized
Over-utilized to someextent
Redativey optimaly utilized
Under-utilized to someextent
Very under-utilized
(circleasappropriate)

Not possibleto assess

2. Justification for choice:

NL.A. (asnot possibleto assessutilization)

Financing

Sour ce of finance Total funding in US$ % of total funding that
sour ce accounts for

Provincia government 5000 100%

ALL SOURCES 5000 100%
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Protocol 9: The cost of outpatient supervision of patients/
health staff/supervisors of DOT to encourage compliance
with treatment

Nameof District on which dataarebased: Guguletu, Cape Town
Year on which data arebased: 1998

Note: these costsonly apply for patientswhosetreatment i s being observed by community
“treatment supporters’; such overal supervisonisnot provided to patientswho havetheir
treatment observedinclinics.

1. Inputsrequired for outpatient supervision =
Manager of NGO, Socia worker, Socia worker assistant, typist, 2 vehicles

(a) Saff costs

Tablel

Saff who Annual Proportion Total annual cost Who pays?

undertake or are  cost (a) of time spent on  of staff involved

involved in in US$ supervision/ in supervision (c)

organising organisation of in US$

supervision supervision (b)

Manager, NGO 16,727 0.18 3011 NGO “TB
Care
committee”

Socia worker 11,645 041 4,774 NGO “TB
Care
committee”

Socia worker 4,780 0.32 1,530 NGO “TB

assistant Care
committee”

Typist 412 0.69 284 NGO “TB

(part-time) Care
committeg”’

Total annual cost of staff involved in supervision (all members) = US$ 9,599

15




16

GUIDELINES FOR COSTAND COST-EFFECTIVENESS ANALYSIS OF TUBERCULOSIS CONTROL: DOCUMENT 3

(b) Fud costd AtL—rostsassoetated-with-vehtctesmotorbikestsage™* (deleteas

appropriate, depending on the mileage/lkm rate data available and what coststhese
rates cover)

1. Number of miles’kilometrestravelled by vehiclesper year for supervision of patients'their
supervisors=5880km

2. Rate per km/milepaid for fuel OR rateperkmfmitepaicorat-costsassoetated (delete as
appropriate) = US$ 0.22

3.Annual cost for fud/Attcostsassoctatedwithvehtete tisage* (del ete as appropriate)
{i.e1x2} =US$ 1,294

4. Number of miles’kilometrestravelled by motorbikesper year for supervision of patients/
their supervisors=N.A., no motorbikesused

5. Rate per km/milepaidfor fuel OR rate per km/milepaid for all costsassociated with
motorbike usage* (deleteasappropriate) = N.A., no motorbikesused

6. Annual cost for fuel/AL L costs associated with motorbike usage* (del ete as appropriate)
{i.e.4x 5} =N.A., no motorbikes used

7. Tota annual cost of fuel/A sockd
(delete asappropriate) for overall supervision = US$1 294

8. Sourceof fundsfor fuel /Attcostsassoctatedwithvehtele tisage* (delete asappropriate)

associated with use of vehiclesand motorbikes=
NGO “TB Care Committeg”

(c) Vehiclessrmotor bikes/other transport costs

Table 2
Vehicles/motor bikes/ Purchase price Expected years Annualized cost
other transport used new in US$ of useful life in US$
for supervision when new
Opel Astra 9,000 10 1,056

ToyotaCorolla 10,922 10 1,280
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Table 3

Vehicles/ Annualized Number Total Cost of Who pays?
motorbikes/  cost (a) of days number supervision
other in US$ used for of days of tuberculosis
transport supervision used per patients/their
used for each year year, all supervisors
supervision (b) purposes [i.e. {(b)+(c)}
(©) x (@] in US$
Ope Astra 1,056 72 264 288 NGO “TB Care
Committee”
ToyotaCorolla 1,280 12 264 58 NGO “TB Care
Committee”

Total annual cost of vehiclessmotorbikesetc. = US$ 346

(thisisthe sum of thetotalsentered in column 5 of table 3)

(d) Maintenance costs

1. Estimated annual cost for maintenance=US$1,294x 0.15=

US$194

2. Source of fundsfor maintenance costs= NGO “ TB Care Committeg”

(e) Other costs

Other costs=Annual cost of travel faresfor “treatment supporters’, US$ 867

Sourceof fundsfor “other costs’ = NGO “TB Care Committeg”

Table4

Cost item Annual cost in US$
Staff 9,599
Vehicles/motorbikes etc. 346
Fuel/All costs associated with vehicle usage 1,294
Maintenance 19

Other 867
TOTAL 12,300
Annual number of patients being treated in the area 316
Average cost per patient 39

17
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Aver age cost per patient = US$ 39
Aver ageincremental cost per patient = US$ 39

Marginal cost per patient = US$ 39

Utilization

1. Outpatient supervision of patients/health staff/supervisorsof DOT appears:
Very over-utilized
Over-utilized to some extent
Under-utilized to someextent
Very under-utilized
(circleasappropriate)

2. Justification for choice;

Theamount of time spent on supervision allowsregular management mesetingsand visitsto
workplaces and does not appear excessive

Financing
Sour ce of finance Total funding in US$ % of total funding that source
accounts for
NGO “TB Care
Committee” 12,300 100%

ALL SOURCES 12,300 100%
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Protocol 13: The cost of training

District on which dataarebased: Guguletu

Year on which data arebased: 1998

1. Training typicaly provided to staff involved in delivery of tuberculosisservicesin
ayear =

Oneweek training coursefor new community “treatment supporters’

Refresher training for all community “trestment supporters’ once per year

(a) Saff providingtraining

Tablel

Saff Annual  Number of  Total Cost per Cost for Who pays?
involved in cost (a) days spent  number of day (d) provision
providing in US$ providing days staff ~ {i.e. (@) + of training

training training per  work per (c) {(b) x (d)}
year (b) year (c) in US$

Trainer 17,504 85 264 66 561 NGO “TB
Care
committee’

Trainer 17,504 85 264 66 561 NGO “TB
Care
committee’

Total costsassociated with staff providingtraining=US$ 1,122

19




GUIDELINES FOR COSTAND COST-EFFECTIVENESS ANALYSIS OF TUBERCULOSIS CONTROL: DOCUMENT 3

(b) Costsassociated with staff receiving training

Table2
Saff type Number who Number of Annual cost Number of days
typically days per year (©)inUS$  saff are
receive training spent receiving expected to work
each year (a) training (b) per year (d)
Treatment 14 5 807 264

supporter
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Table3

Saff type  Total number Cost per Subsistence  Total Who pays?
of day spent day (b) rate + other  annual cost
receiving {i.e. (¢ + payments of training
training i.e. (d) in made per day [(a) x
column 2 X Table 2}  (c) {(b) + (0)}]
column 3 in US$ in US$
from Table 2
(@
Treatment 70 3 0 210 NGO “TB
supporter Care
Committee”

21

Total annual costsassociated with staff beingtrained = US$ 210
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(c) Other costsassociated with staff being trained =
US$ 36 for snacks, US$ 8 for hireof venue, US$ 253 for training materials

Estimated total annual costsfor all other costsassociated with provision of training =
US$ 307

Table4
Cost item Annual cost in US$
Staff providing training 1,122
Staff providing training 210
Other costs 307
TOTAL 1,639

Total number of patientsin theareafor which training costs have been estimated
= 315

Aver age cost of training per patient = US$5.2

Averageincremental cost per patient = US$5.2

Marginal cost per patient = US$5.2
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Utilization

1. Training appears.
Very over-utilized
Over-utilized to someextent
Reatively optimally utilized
Under-utilized to someextent
Very under-utilized
(circleasappropriate)

not possibleto assessfrom availabledata

2. Justification for choice:

N.A. asnot possibleto assessutilization

Financing
Sour ce of finance Total funding in US$ % of total funding that source
accounts for
NGO “TB Care 1,639 100%
Committee”
ALL SOURCES 1,639 100%

23
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3. COMPLETED DATA ENTRY SHEETS USING PROTOCOLS/
GUIDELINES IN CHAPTER 5

Important note: Family cost datawer e not collected aspatientsarenot usually
accompanied to health facilitiesor admitted to hospital. Community member
costswer e covered under “CHW?” costsin the data collection sheetsfor Chapter 4,
asin Guguletu thecost of community treatment supporter sisborneby an

NGO (ahealth serviceprovider).

Protocol 1: Patient costs

Name of District on which data are based: Guguletu

Year on which data are based: 1998

1. Averageincomeamong interviewed tubercul osi s patientswho arein paid employment or
s f-employment = US$ 200/month

Estimated averageincomeper hour = US$1.1

2. Averageincomeamong al interviewed patients = US$ 106/month

(notethisisequivalent to valuing the cost of time of thosewho arenot in paid employment as
Zero)

Estimated averageincome per hour = US$ 0.6

3. Averagewageintheareabeing studied = US$ 120/month

Averageincome per hour = US$0.7
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Table 1: Average patient costsassociated with tuber culosisdiagnosisand treatment,
assuming timeisvalued asthe aver age wager ate among tuber culosis patientswho
arein paid work (either employed or self-employed)

Cost item Average Average time Average time Total average
travel cost cost {in cost {estimated cost
@ minutes/ monetary {(i.e. (@) + (c)}
in US$ hour s} value}

Day in hospital N.A. N.A. N.A. N.A.

Visit to hospital N.A. N.A. N.A. N.A.

Visit to ahealth 1 hour and

clinic/other non- 0.2 5 minutes 12 14

hospital facility

Visit to avolunteer

for DOT,

where volunteer N.A. N.A. N.A. N.A

chosen for

supervision of

therapy

Visit to a CHW

for DOT, where a

CHW is chosen 0 18 minutes 0.3 0.3

for supervision of

therapy

Vidgit to ahealth

clinic/other non-

hospital facility 0.2 47 minutes 09 11

for DOT, where

such asiteis

chosen for DOT

Overdl (i.e. across
all sites) cost of a
DOT visit
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Table 2: Average patient costsassociated with tuber culosisdiagnosisand treatment,
assuming timeisvalued asthe aver age wage r ate among tuber culosis patientswho
arein paid work (either employed or self-employed), but aszerofor thosewhoare

not in paid employment

Cost item Average Average time Average time Total average
travel cost cost {in cost {estimated cost
@ minutes/ monetary {(i.e. (@) + (c)}
in US$ hours} (b) value} (c) in US$

Day in hospital N.A. N.A. N.A. N.A.

Visit to hospital N.A. N.A. N.A. N.A.

Visit to ahealth 1 hour and

clinic/other non- 0.2 5 minutes 0.7 0.9

hospital facility

Visit to avolunteer

for DOT,

where volunteer N.A. N.A. N.A. N.A.

chosen for

supervision of

therapy

Visit to a CHW

for DOT, where a

CHW is chosen 0 18 minutes 0.2 0.2

for supervision of

therapy

Visit to ahealth

clinic/other non-

hospitd facility 0.2 47 minutes 0.5 0.7

for DOT, where

such asiteis

chosen for DOT

Overadll (i.e. across
al sites) cost of a
DOT visit
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Table3: Average patient costsassociated with tuber culosisdiagnosisand treatment,
assuming timeisvalued asthe average wageratein the area being studied.

Cost item Average Average time Average time Total average
travel cost cost {in cost {estimated cost
@ minutes/ monetary {(i.,e. () + (C)}
in US$ hours} (b) value} (c) in US$

Day in hospital N.A. N.A. N.A. N.A.

Visitto hospital N.A. N.A. N.A. N.A.

Visit to ahedlth 1 hour and

clinic/other non- 0.2 5 minutes 0.7 0.9

hospital facility

Vidit to avolunteer

for DOT,

where volunteer N.A. N.A. N.A. N.A.

chosen for

supervision of

therapy

Visit to a CHW

for DOT, where a

CHW is chosen 0 18 minutes 0.2 0.2

for supervision of

therapy

Vidit to ahealth

clinic/other non-

hospital facility 0.2 47 minutes 0.5 0.7

for DOT, where

such asiteis

chosen for DOT

Overdl (i.e. across
all sites) cost of a
DOT visit
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Table4: Average patient costs associated with tuber culosisdiagnosis and treatment,
assuming timeisvalued aszerofor all patients

Cost item Aver age Average time Average time Total average
travel cost cost {in cost {estimated cost
@ minutes/ monetary {(i.,e. (@) + (c)}
in US$ hours} (b) value} (c) in US$

Day in hospital N.A. N.A. 0. N.A.

Visit to hospital N.A. N.A. 0 N.A.

Visit to ahealth 1 hour and

clinic/other non- 0.2 5 minutes 0 0.2

hospital facility

Visit to avolunteer

for DOT,

where volunteer N.A. N.A. 0 N.A.

chosen for

supervision of

therapy

Visit to a CHW

for DOT, where a

CHW is chosen 0 18 minutes 0 0

for supervision of

therapy

Visit to ahealth

clinic/other non-

hospita facility 0.2 47 minutes 0 0.2

for DOT, where

such asiteis

chosen for DOT

Overdl (i.e. across
all sites) cost of a 0
DOT visit
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4. COMPLETED DATA ENTRY SHEETS USING PROTOCOLS

IN CHAPTER 6

Important note: Tables1 and 2 only were used, asthe focus chosen for this

evaluation was aver age costs. Two copies of Table 2 were used —onefor the community-
based appr oach to care, onefor theclinic-based approachtocare.

Protocol 1. Summary of the costs of individual components

of diagnosis and treatment

Name of District on which data are based: Guguletu

Table 1: Average, aver ageincremental and marginal costsassociated with different

components of tuber culosis services

(a) Health services (Provider) costs

Care component Average Average Marginal
cost incremental cost cost
in US$ in US$ in US$

Day in hospital (government facility) N.A. N.A. N.A.

Day in hospital (mission/NGO facility)  N.A. N.A. N.A.

Hospital outpatient visit N.A. N.A. N.A

Vidttoclinic/similar non-hospital facility 2.5 25 25

CHW visit 04 0.4 04

DOT visit* (overall, across all sites 1.9 19 19

used for DOT)

Drug regimen 434 434 434

(new sm+ pulmonary TB)

Drug regimen (new sm- pulmonary TB) N.A. N.A. N.A.

Drug regimen (extra-pulmonary TB) N.A. N.A. N.A.

Drug regimen (retreatment patients) N.A. N.A. N.A.

Sputum smear 23 23 2.3

Sputum culture 4.7 5.7 5.7

X-ray 9.9 9.9 9.9

Overdl patient follow-up/supervision 39 39 39

(per patient)

Programme management: N.A. N.A. N.A.

district level (per patient)

Programme management: regional/ N.A. N.A. N.A

provincia level (per patient)

Programme management: N.A. N.A. N.A.

national level (per patient)

Training (per patient) 52 52 52

29
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(b) Patient costs

Cost item Average cost in US$
Day in hospital N.A.
Hospital outpatient visit N.A.
Visit to ahealth clinic/similar non-hospital facility 09
CHW visit 0.2

DOT visit to hospital outpatient department,
where hospital outpatient department chosen for N.A.
DOT supervision

DOT visitto ahealth clinic/similar non-hospital facility,

where ahealth clinic/similar non-hospital 0.7
facility chosen for supervision

DOT visit to a CHW, where CHW 0.2
chosen for DOT supervision

DOT visit to a non-health worker, where a non-health 0.2

worker chosen for supervision

DOT visit (overdl, across all sites used for DOT)* 19

*see comment for provider costs above

Important note: thefiguresused in thisworked example arethosethat takea
relatively conser vative approach to the valuation of time costsi.e. the cost of time
wasvalued asthe averageincome among interviewed TB patients. Thismeant that
the cost of timefor those not employed wasvalued as zer o.

(c) Family costs

Cost item Average cost in US$
Day in hospital N.A.
Visit to hospital N.A.

(d) Volunteer costs

Cost item Average Cost in US$
DOT visit N.A.
Visit to health facility to collect drugs N.A.

Training N.A.
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Protocol 2: Calculating the cost of managing a tuberculosis
patient from diagnosis to treatment completion, for any defined
case management strategy and type of tuberculosis patient

1. Name of strategy: Clinic-based DOT
2. Type of patient: New smear-positive pulmonary tuberculosis

Table 2: Aver age cost of managing a patient to treatment completion

(a) Health services (Provider) costs

Care component Number of Average Average cost to manage
days/visits/items cost of care a patient to treatment
per patient (a) component completion {(a) x (b)} 31

(b) in US$ in US$

Daysin hospital 0 0 0

Hospital outpatient visits

for monitoring/collection 0 0 0

of drugs

Visitstoaclinic/smilar
non-hospital facility for 3 25 75
monitoring/collection of drugs

DOT visits 130 25 325
Drug regimen 1 434 434
Sputum smears 3 6.9 20.7
Sputum cultures 0 4.7 0
X-rays 2 9.9 19.8
Overdl follow-up/ N.A. N.A. N.A.
Supervision of patients

Programme management N.A. N.A. N.A.
a district level

Programme management at  N.A. N.A. N.A.
regiona/provincial level

Programme management at  N.A. N.A. N.A.
national level

Training N.A. N.A. N.A.
TOTAL N.A. N.A. 416.4

Total cost of managing a patient to treatment completion, gover nment services=416.4
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(b) Patient costs

Care component Number of Average Average cost to manage
days/visits required cost of care  a patient to treatment
per patient (a) component completion {(a) x (b)}

(b) in US$ in US$

Daysin hospital N.A. N.A. N.A.

Hospital outpatient

visitsfor collection of N.A. N.A. N.A.

drugs/monitoring

Viditstoaclinic/similar

non-hospital facility for 3 0.7 2.1

collection of drugs/monitoring

DOT visits 130 0.7 91

TOTAL N.A. N.A. 931

(c) Family costs

Care component Number of Average Average cost to manage
days/visits required cost of care  a patient to treatment
per patient (a) component completion {(a) x (b)}

(b) in US$ in US$

Daysin hospital N.A. N.A. N.A.

Visitsto hospital N.A. N.A. N.A.

TOTAL N.A. N.A. N.A.

(d) Volunteer costs

Care component Number of Average Average cost to manage
days/visits required cost of care  a patient to treatment
per patient {average, component completion {(a) x (b)}
across all patients}  (b) in US$ in US$
(@)

DOT visits N.A. N.A. N.A.

Visitsto hedlth

facilitiesfor collection N.A. N.A. N.A.

of drugs

Training

TOTAL N.A. N.A. N.A.
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Name of strategy: Clinic-based DOT

Type of patient: New smear-positive pulmonary tuberculosis

Table4: Summary of the aver age, aver ageincremental and mar ginal cost of
managing apatient totreatment completion

Type of cost Average cost Average Marginal cost
in US$ incremental cost in US$
in US$

Health Services 416.4 N.A. N.A.
(Provider)

Patient 93.1 N.A. N.A.
Family N.A. N.A. N.A.
Volunteer N.A. N.A. N.A.

TOTAL 509.5 N.A. N.A.
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Protocol 2: Calculating the cost of managing a tuberculosis
patient from diagnosis to treatment completion, for any defined
cause management strategy and type of tuberculosis patient

1. Name of strategy: Community-based DOT

2. Type of patient: New smear-positive pulmonary tuberculosis
Table 2: Aver age cost of managing a patient to treatment completion

(a) Health services (Provider) costs

Care component Number of Average Average cost to manage
days/visits/items cost of care a patient to treatment
required per component completion {(a) x (b)}
patient (a) (b) in US$ in US$

Daysin hospital 0 0 0

Hospital outpatient visits

for monitoring/collection 0 0 0

of drugs

Viditstoaclinic/similar

non-hospital facility for 3 25 75

monitoring/collection of drugs

DOT visits 130 04 52

Drug regimen 1 434 434

Sputum smears 3 6.9 20.7

Sputum cultures 0 4.7 0

X-rays 2 9.9 19.8

Overdl follow-up/ 1 39 39.

Supervision of patients

Programme management N.A. N.A. N.A.

at district level

Programme management at  N.A. N.A. N.A.

regiona/provinciad level

Programme management at  N.A. N.A. N.A.

national level

Training 1 52 5.2

TOTAL N.A. N.A. 187.6

Total cost of managing a patient to treatment completion, gover nment services=187.6
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(b) Patient costs

Care component Number of Average Average cost to manage
days/visits required cost of care  a patient to treatment
per patient (a) component completion {(a) x (b)}
(b) in US$ in US$
Daysin hospital N.A. N.A. N.A.
Hospital outpatient
visitsfor collection of N.A. N.A. N.A.
drugs/monitoring
Vidits to a hedlth
facility for collection of 3 0.7 2.1
drugs/monitoring
DOT visits 130 0.2 26
TOTAL N.A. N.A. N.A.
(c) Family costs
Care component  Number of Average Average cost to manage
days/visits required  cost of care a patient to treatment
per patient (a) component (b) completion {(a) x (b)}
Daysin hospital N.A. N.A. N.A.
Visitsto hospital N.A. N.A. N.A.
TOTAL N.A. N.A. N.A.
(d) Volunteer costs
Care component  Number of Average Average cost to manage
visits/items required  cost of care  a patient to treatment
per patient {average, component completion {(a) x (b)}
across all patients} (b)
(3
DOT visits N.A. N.A. N.A.
Viditsto health
facilitiesfor collection N.A. N.A. N.A.
of drugs
Training
TOTAL N.A. N.A. N.A.
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Name of strategy: Community-based DOT

Type of patient: New smear-positive pulmonary tuberculosis

Table4: Summary of the aver age, aver ageincremental and mar ginal cost of
managing apatient totreatment completion

Type of cost Average cost Average Marginal cost
incremental cost

Health services 187.6 N.A. N.A.

(Provider)

Patient 28.1 N.A. N.A.

Family N.A. N.A. N.A.

Volunteer N.A. N.A. N.A.

TOTAL 215.7 N.A. N.A.
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5. COMPLETED DATA ENTRY SHEETS USING PROTOCOLS
IN CHAPTER 7

Note: only Protocol 1 from Chapter 7 was completed, as the analysis focused on
Ssmear-positive patients.

Protocol 1. Cost-effectiveness analyses for smear-positive
pulmonary tuberculosis patients

Nameof District /Districtson which dataarebased: Guguletu, S. Africa

Type of strategy for which cost-effectiveness being assessed =
Clinic-based DOT

Protocol 1a: Cost per patient cured

Table1l: Sandard treatment outcomesfor smear-positive pulmonary tuber culosis
patients

Type of % of % of % of % of % of % of

health patients patients patients patients patients patients

service cured who who failed who died who who

provider €) completed treatment  during defaulted transferred
treatment (c) treatment from out of the
but for (d) treatment district
whom (e) during
cure was treatment
not Q)
confirmed
(b)

Government 60.0 12.0 1.0 20 19.0 6.0

services

Mission N.A. N.A. N.A. N.A. N.A. N.A

services

(i) Government services

1. Minimum curerate achieved, government services= (@) + (b)
=720

2. Maximum curerate achieved, government services =

a+b+[{(a+b)+ (100—e—-f)} x (e+1)]

=60.0+12.0+[{72+ (100 -19.0-6.0)} x (19.0 + 6.0)] = 72.0 + 24.0
=96.0
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(if) Mission services
3. Minimum curerate achieved, mission services=(a) + (b)

=N.A., nomission servicesinthedistrict

4. Maximum curerate achieved, mission services=
at+b+[{(a+b)+(100-e—-f)} x (e+f)]

=N.A.,nomissonsarvicesinthedidtrict

Table 2: theaver age cost of managing a patient to treatment completion and the
effectiveness of treatment

Type of health Average cost to Minimum cure Maximum cure
service provider manage a patient rate rate

to treatment

completion in US$
Government services 509.5 72.0 96.0
Mission services N.A. N.A. N.A.

5. Estimated cureratethat would apply without the availability of tubercul osistreatment =
{ (estimated % of patientswho are HIV+ x 0) + (estimated percentage of patientswho are
HIV- x 20)} + 100

= {(35x 0) + (65 x 20)} = 100

=13
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(i) Government services
6. Minimum cost per patient cured, government services=

((average cost to manage a patient to treatment compl etion, government services) x 100) +
(maximum estimated curerate—estimated cureratethat would apply without trestment)

= (509.5 x 100) + (96 — 13)

=613.9

7. Maximum cost per patient cured, government services=
((average cost to manage a patient to treatment compl etion, government services) x 100) +
(minimum estimated curerate—estimated cureratethat woul d apply without trestment)

=(509.5 x 100) + (72-13)

= 863.6

(if) Mission services

8. Minimum cost per patient cured, mission services=

((average cost to manage a patient to treatment compl etion, mission services) x 100) +
(maximum estimated cure rate— estimated curerate that woul d apply without treatment)

=N.A., nomission servicesinthedistrict

9. Maximum cost per patient cured, mission services=

((average cost to manage a patient to treatment compl etion, mission services) x 100) +
(minimum estimated cure rate— estimated curerate that would apply without treatment)

=N.A.,nomissionsarvicesinthedistrict
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Protocol 1b: Cost per death averted

(i) Government services

1. Estimated minimumdesath rate that applieswhen tuberculosistreatment isavailable=
(percentage of patientswho died during treatment) + [{ percentage of patientswho died during
treatment + (100 —e—f)} x (percentage of patientswho defaulted from treatment +
percentage of patientswho transferred during treatment)} |

=20+ [{2.0+ (100-19.0—6.0)} x (19.0 + 6.0)]
= 2.0 + (0.027 x 25)

=27

2. Estimated minimum death rate that would apply in the absence of treatment* =
(0.6 x estimated percentage of patientswho are HIV-negative) + (1 x estimated percentage of
patientswho areHIV-positive)

=(0.6x65) + (1 x 35)

=74

3. Estimated maximum death rate that would apply in the absence of treatment =
(0.7 x estimated percentage of patientswho areHIV-) + (1 x estimated percentage of patients
whoareHIV+)

= (0.7 x 65) + (1 x 35)

=80.5

4. Estimated maximum death rate that applieswhen tuberculosistreatment isavailable =
(percentage of patientswho died during treatment) + [{ maximum death ratein the absence of
treatment estimated in 3 X (percentage of patientswho defaulted from treatment + percentage
of patientswho transferred out of the district during treatment)} =+ 100]

= 2.0+ [{80.5x (19.0 + 6.0)} + 100]
=2+201

=221
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5. Minimum estimated cost per death averted =

(average cost to manage apatient to treatment compl etion x 100) + (maximum estimated
death ratein the absence of treatment estimated in 3—minimum death ratein presence of
treatment estimatedin 1)

= (509.5 x 100) + (80.5—2.7)

=654.9

6. Maximum estimated cost per death averted =

(average cost to manage apatient to treatment completion x 100) + (maximum? death ratein
the absence of treatment estimated in 3—maximum death rate in presence of treatment
estimatedin4)

= (509.5 x 100) + (80.5 — 22.1)

=8724

(if) Mission services

7. Estimated minimum death rate that applieswhen tubercul osistreatment isavailable=
(percentage of patientswho died during treatment) + [{ percentage of patientswho died during
treatment + (100—e—f)} x (percentage of patientswho defaulted from treatment +
percentage of patientswho transferred out of thedistrict during treatment)} |

=N.A., nomission servicesinthedistrict

8. Estimated minimum death rate that would apply in the absence of treatment® =
(0.6 x etimated percentage of patientswho areHIV-) + (1 x estimated percentage of patients
whoareHIV+)

=N.A., nomission servicesinthedistrict

9. Estimated maximum death rate that would apply in the absence of treatment =
(0.7 x estimated percentage of patientswho areHIV-) + (1 x estimated percentage of patients
whoareHIV+)

=N.A., nomissionsarvicesinthedistrict

10. Estimated maximum death rate that applieswhen tuberculosistreatment isavailable =
(percentage of patientswho died during treatment) + [{ maximum death ratein the absence of
treatment estimated in 9 X (percentage of patientswho defaulted from treatment + percentage
of patientswho transferred out of thedistrict during treatment)} + 100]

=N.A.,nomissonsarvicesinthedistrict
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11. Minimum estimated cost per death averted =

(average cost to manage apatient to treatment compl etion x 100) + (maximum estimated
death ratein the absence of treatment estimated in 9—minimum death ratein presence of
treatment estimatedin 7)

N.A., nomission servicesinthedistrict

12. Maximum estimated cost per death averted =

(average cost to manage apatient to treatment compl etion x 100) + (maximum® death ratein
the absence of treatment estimated in 9—maximum death ratein presence of treatment
estimated in 10)

=N.A., nomission servicesinthedistrict
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Protocol 1c: Cost per DALY gained

1. Estimated number of DALY sgained per death averted for HIV- patients= 27

2. Estimated net number of DALY sgained per death averted for HIV- patients= 25

3. Estimated number of DALY sgained per death averted for HIV + patients= 3

4. Estimated overall net number of DALY Sgained per death averted =

[(Estimated percentage of patientswho are HIV- x estimated net number of DALY sgained
per death averted in HIV - patients) + (Estimated percentage of patientswho are HIV + x 3)]
+ 100

= [(65x 25) + (35 x 3)] + 100

=173
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(i) Government services
5. Minimum estimated cost per DALY gained in government services=

Estimated minimum cost per degth averted in government services+ estimated overall net
number of DALY sgained per death averted

=6549+17.3

=379

6. Maximum estimated cost per DALY gained in government services=

Estimated maximum cost per death averted in government services+ estimated overall net
number of DALY sgained per death averted

=8724+17.3

=504

(i1) Mission services
7. Minimum estimated cost per DALY gainedinmissionservices=

Estimated minimum cost per death averted in mission services+ estimated overall net
number of DALY sgained per death averted

N.A., nomission servicesinthedistrict

8. Maximum estimated cost per DALY gainedin mission services=
Estimated maximum cost per death averted in mission services+ estimated overall net
number of DALY sgained per death averted

=N.A., nomission servicesinthedistrict
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Protocol 1: Cost-effectiveness analyses for smear-positive
pulmonary tuberculosis patients

Name of District/
Districtson which dataarebased: Guguletu, S. Africa

Type of strategy for which cost-effectiveness being assessed =

Community-based DOT

Protocol la: Cost per patient cured

Table1l: Sandard treatment outcomesfor smear-positive pulmonary tuberculosis
patients

Type of % of % of % of % of % of % of

health patients patients patients patients patients patients

service cured who who failed who died who who

provider €)) completed treatment during defaulted transferred
treatment (c) treatment from out of the
but for (d) treatment district
whom (e) during
cure was treatment
not Q)
confirmed
(b)

Government 68.0 9.0 0.0 0.0 19.0 4.0

services

Mission N.A. N.A. N.A. N.A. N.A. N.A

services

(i) Government services
1. Minimum curerate achieved, government services= (@) + (b)

=770

2. Maximum curerate achieved, government services=
atb+[{(a+b)+(100—-e—f)} x (e+f)]

=68.0+ 9.0+ [{77 + (100 —19.0— 4.0)} x (19.0 + 4.0)] = 77.0 + 23.0

= 100.0
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(if) Mission services
3. Minimum curerate achieved, mission services=(a) + (b)

=N.A., nomission servicesinthedistrict

4. Maximum curerate achieved, mission services=
a+b+[{(a+b)+ (100—e—f)} x (e+1)]

=N.A., nomission servicesinthedistrict

Table 2: the aver age cost of managing a patient to treatment completion and the
effectiveness of treatment

Type of health Average cost to Minimum cure Maximum cure
service provider manage a patient rate rate
to treatment

completion in US$

Government services 215.7 77.0 100.0

Mission services N.A. N.A. N.A.

5. Estimated cureratethat would apply without theavailability of tuberculos streatment =
{ (estimated % of patientswho are HIV+ x 0) + (estimated percentage of patientswho are
HIV- x 20)} + 100

={(35x 0) + (65 x 20)} + 100

=13
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(i) Government services

6. Minimum cost per patient cured, government services=
{ (average cost to manage a patient to treatment compl etion, government services) x 100} +
(maximum estimated cure rate— estimated curerate that would apply without treatment)

= (215.7 x 100) + (100 —13)

=2479

7. Maximum cost per patient cured, government services=
{ (average cost to manage a patient to treatment compl etion, government services) x 100} +
(minimum estimated cure rate—estimated cure ratethat woul d apply without treatment)

= (215.7 x 100) = (77 — 13)

=337.0

(if) Mission services

8. Minimum cost per patient cured, mission services=
{ (average cost to manage a patient to treatment compl etion, mission services) x 100} +
(maximum estimated cure rate— estimated curerate that woul d apply without treatment)

=N.A., nomissionsarvicesinthedistrict

9. Maximum cost per patient cured, mission services=
{ (average cost to manage a patient to treatment compl etion, mission services) x 100} +
(minimum estimated cure rate—estimated curerate that would apply without treatment)

=N.A., nomission servicesinthedistrict

47




48

GUIDELINES FOR COSTAND COST-EFFECTIVENESS ANALYSIS OF TUBERCULOSIS CONTROL: DOCUMENT 3

Protocol 1b: Cost per death averted

(i) Government services
1. Estimated minimumdesath rate that applieswhen tubercul osistreatment isavailable=

(percentage of patientswho died during treatment) + [{ percentage of patientswho died during
treatment + (100—e—f)} x (percentage of patientswho defaulted from treatment +
percentage of patientswho transferred during treatment)]

= 0.0+ [{0.0 + (100 — 19.0 — 4.0)} X (19.0 + 4.0)]
=00

2. Estimated minimumdeath rate that would apply inthe absence of treatment® =

(0.6 x estimated percentage of patientswho areHIV-) + (1 x estimated percentage of patients
whoareHIV+)

=(0.6x65) + (1 x 35)
=74

3. Estimated maximum death rate that would apply in the absence of treatment =

(0.7 x estimated percentage of patientswho areHIV-) + (1 x estimated percentage of patients
whoareHIV+)

= (0.7 x 65) + (1 x 35)
=805

4. Estimated maximum death rate that applieswhen tuberculosistreatment isavailable =

(percentage of patientswho died during treatment) + [{ maximum death ratein the absence of
treatment estimated in 3 x (percentage of patientswho defaulted from treatment + percentage
of patientswho transferred out of the district during treatment)} =+ 100]

= 0.0+ [{80.5 X (19.0 + 4.0)} + 100]
=185
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5. Minimum estimated cost per death averted =

(average cost to manage apatient to treatment compl etion x 100) + (maximum estimated
death ratein the absence of treatment estimated in 3—minimum death ratein presence of
treatment estimatedin 1)

=(215.7 x 100) + (80.5-0.0)
=267.0

6. Maximum estimated cost per death averted =

(average cost to manage apatient to treatment compl etion x 100) + (maximum® death ratein
the absence of treatment estimated in 3—maximum death rate in presence of treatment
estimatedin4)

= (215.7 x 100) + (80.5 — 18.5)
= 347.9

(if) Mission services

7. Estimated minimum death rate that applieswhen tubercul osistreatment isavailable=

(percentage of patientswho died during treatment) + [{ percentage of patientswho died during
treatment + (100—e—f)} x (percentage of patientswho defaulted from treatment +
percentage of patientswho transferred out of the district during treatment)]

=N.A., nomission servicesinthedistrict

8. Estimated minimumdeath rate that would apply in the absence of treatment” =

(0.6 x estimated percentage of patientswho areHIV-) + (1 x estimated percentage of patients
whoareHIV+)

=N.A., nomission servicesinthedistrict

9. Estimated maximum death rate that would apply in the absence of treatment =

(0.7 x estimated percentage of patientswho areHIV-) + (1 x estimated percentage of patients
whoareHIV+)

=N.A., nomission servicesinthedistrict
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10. Estimated maximum death rate that applieswhen tuberculosistreatment isavailable =

(percentage of patientswho died during treatment) + [{ maximum death ratein the absence of
treatment estimated in 9 x (percentage of patientswho defaulted from treatment + percentage
of patientswho transferred out of thedistrict during treatment)} + 100]

=N.A., nomissionsearvicesinthedigtrict

11. Minimum estimated cost per death averted =

(average cost to manage apatient to treatment compl etion x 100) + (maximum estimated
degth ratein the absence of trestment estimated in 9 —minimum degth ratein presence of
treatment estimated in 7)

=N.A.,nomissionsarvicesinthedidtrict

12. Maximum estimated cost per death averted =

(average cost to manage apatient to treatment compl etion x 100) + (maximum?® death ratein
theabsence of trestment estimated in 9—maximum desth ratein presence of treatment
estimatedin 10.)

=N.A., nomission servicesinthedistrict
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Protocol 1c: Cost per DALY gained

1. Estimated number of DALY sgained per death averted for HIV- patients= 27

2. Estimated net number of DALY sgained per death averted for HIV- patients= 25

3. Estimated number of DALY sgained per death averted for HIV + patients=3

4. Estimated overall net number of DALY sgained per death averted =

[(Estimated percentage of patientswho areHIV- x estimated net number of DALY sgained per
death averted in HIV - patients) + (Estimated percentage of patientswho areHIV+ x 3)] + 100

= [(65x 25) + (35 x 3)] + 100
=173

5l
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(i) Government services
5. Minimum estimated cost per DALY gained ingovernment services=

Estimated minimum cost per death averted in government services+ estimated overall net
number of DALY sgained per death averted

=267.0+17.3
=154

6. Maximum estimated cost per DALY gained in government services=

Estimated maximum cost per death averted in government services+ estimated overall net
number of DALY sgained per death averted

=3479+173
=201

(if) Mission services
7. Minimum estimated cost per DALY gainedin mission services=

Estimated minimum cost per death averted in mission services+ estimated overall net
number of DALY sgained per death averted

N.A., nomissionsarvicesinthedistrict

8. Maximum estimated cost per DALY gainedin mission services=

Estimated maximum cost per death averted in mission services+ estimated overall net
number of DALY sgained per death averted

=N.A., nomission servicesinthedistrict
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Protocol 3: Summary of cost-effectiveness indicators
1. Strategy for which cost-effectiveness is being assessed:

Community-based DOT

Table 1: Summary of cost-effectivenessresults, smear-positive pulmonary
tuber culosispatients (US$)

Type of provider Cost per Cost per Cost per DALY
patient cured death averted gained
in US$ in US$ in US$
Government services  247.9-337.0 267.0-347.9 154-20.1

Mission services N.A. N.A. N.A







WORKED EXAMPLE 2:

Cost and cost-effectiveness analysis of alternative
tuberculosis treatment strategies for new smear-positive
and new smear-negative pulmonary tuberculosis patients

in Machakos District, Kenya
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1. COMPLETED EXERCISE 1 FROM CHAPTER 3

1. Atwhich siteswill the cost analysisbe undertaken?

MachakosDistrict, Kenya Theandysiswill bedistrict-wide except for hospital costs—it
isnot efficient to collect cost dataat al hospitalsso 2 representative siteswill be used.
Within Machakos, hospital cost datawill betaken from 2 hospitals (i) Machakos
Provincial Hospita, whichisrepresentative of government facilitiesinthedistrict and (i)
Kikoko mission hospital, whichisrepresentative of missonfacilitiesinthedistrict.

2. What question(s) isthe cost and cost-effectiveness analysis addr essing?

I sthe decentralized outpatient approach to trestment that involvesthe community in
provision of DOT, introduced in October 1997 for new adult smear-negative, new adult
smear-positive and new adult extra-pulmonary tubercul osis patients, more affordable(i.e.
lower cost) and more cost-effective than the conventional hospital-based approach to
care used until November 1997?

3. What will bethe per spective of the evaluation?

Societa —patient, family, community and health system costsinvolved intuberculosis
treatment will be assessed.

4. What kind of evaluation isgoingto beundertaken?
Cogt-effectivenessandyss.

5. Describethe existing appr oach to diagnosis and case management, and describe
thealternatives(if any) with which thisisto be compared

Petientsareinitialy diagnosedin hospital or at atuberculosisclinic, using sputum swear
microscopy and X-rays.

Existingapproach: All patientsarediagnosed in hospital or at atuberculosisclinic, using
sputum smear microscopy and X-rays. After diagnosis, patientsare only hospitalised if
their clinical condition necessitatesthis. Otherwise, thefirst 2 monthsof trestment must be
directly observed by either ahealth worker, acommunity volunteer, or afamily member
on an outpatient basis. Patients are expected to visit the site/person designated for
observation of treatment on adaily basis. In the continuation phase, which lasts 6 months,
treatment istaken on an unsupervised basis. Patientsare expected to visit ahealth facility
once per monthto collect their drugs. Sputum smearsaretaken at 2, 6 and 8 months.
Overdl supervision of tuberculosistreatment isprovided by adistrict tuberculosisand
leprosy officer, whoisin turn supervised by aprovincia tuberculosisofficer. Theonly
differencein management between smear-positive and smear-negative/extra-pulmonary
patientsisin the drug regimens used.

Thisoutpatient gpproach to care, involving volunteer and family member input, isvery new
andunusua inKenya. Special additiona inputshave been madeto support itsintroduction.
Training hasbeen provided to health saff, to volunteers, and to the general community; and
district and provincia supervision hasbeenincreased compared to that which existed when
the previous hospita-based approach to carewas used.
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Alter nativeapproach: Until November 1997, al smear-positive pulmonary tuberculosis
patientswere admitted to hospital for thefirst 2 monthsof treatment. Thisisthe
conventional approachthat iscurrently implemented throughout Kenya. For the six-month
continuati on phase, treatment was taken on an outpatient, unsupervised basis, with
patients collecting their drugs once per month from ahealth facility. Sputum smearswere
doneat 2, 6, and 8 monthsfor smear-positive patients.

Smear-negative and extra-pulmonary tubercul osi s patientswere al so diagnosed at hospital
or at atuberculosisclinic, and then admitted for thefirst month of trestment. They then
weretreated on an unsupervised outpatient basis, with the drug regimen lasting 12 months
and vigitsto collect drugsfrom ahealth facility required once per month. Overall
supervision of tubercul osistreatment in the district was provided by thedistrict
tuberculosisand leprosy officer, who wasin turn supervised by the Provincia Tuberculosis
Officer.

6. What evidencewill be used to establish each alter native' s effectiveness and what 57

measur e(s) of effectiveness will be used?

Standard tubercul osis programme outcome data, availablefromthedistrict tuberculosis
register. Measures of effectivenessto beused will be cure, desthsaverted and DALY's
gained.

7. What arethecoststo beidentified?

Health system costs. cost of aday in hospita, at both government and mission facilities;
cost of avisit to thetuberculosisclinic at Machakoshospital; cost of avisit to aperipheral
hedlthfacility (genera health clinic or dispensary); cost of asputum smear; cost of overall
supervison provided by district tuberculosisand leprosy officer; cost of overdl
supervision provided by provincia officer; cost of drugs; cost of training providedto
health workersand volunteers.

Patient costs: time costs associated with aday in hospital; timeand travel costsfor visits
tothetuberculosisclinic; and timeand travel costsassociated with visitsto thesite chosen
for DOT inthe decentralized/community-based approach.

Family costs: timeand travel costsassociated with hospitalisation of patients, estimated
onaper day basis. Cost of special itemsbought for patients during hospitalisation. Time
andtravel costsassociated with visitsto accompany patientson visitsto health facilities.

Community costs: time spent observing therapy; time spent recelving training.

8. Arethereany coststhat will not be assessed? If not, why? Will thiscause a
problem?

X-ray costswill not be assessed - thefocuswill be on costsafter diagnosis, whichis
wherethe strategiesbeing compared differ. Thisshould not cause aproblem —excluding
X-raysfromtheanaysswill not affect the conclusionsto be drawn from theresultsand
X-ray costswill beréatively minor anyway. Nationa programme management costswill
not be considered —they arethe samefor al strategies.

9. Howwill costshemeasured in appropriatephysical units?

For hospital-based approach, the number of daysin hospital and the number of visitsto
clinicswill be quantified based on the number of days/visitsrequired by thecase



58

10.

12.

13.

14.

15.

GUIDELINES FOR COSTAND COST-EFFECTIVENESS ANALYSIS OF TUBERCULOSIS CONTROL: DOCUMENT 3

management strategy (i.e. 60 daysand 5 visitsfor smear-positive patients; 30 daysand
10 vigtsfor smear-negative patients). For the decentralized/community-based approach,
theaverage number of daysin hospital per patient will be calculated from patient
treatment cards. The average number of DOT visitsto different typesof site

(e.g. tuberculosisclinic, dispensary, volunteer) will bebased on patient interviews. The
number of sputum smears per patient will be based onwhat isrecommended in trestment
guiddines. For overal supervision, the number of peopleinvolved will bequantified and
the proportion of their time spent on supervision identified. For trangport, thetype of
vehiclesused and thedistancestravelled per year will bequantified. Timeandtravel costs
for patientsassociated with daysin hospital, and visitsto hedl th facilitiesand volunteers
will be quantified using astructured questionnaire. For hospital costs, thetype of staff
working ontherelevant wardswill be quantified and the proportion of their time spent
with tubercul osis patients quantified. Staff not involved in direct patient care, and the
locations at which they work, will aso be quantified. Non-personnel recurrent overhead
expenditurewill bequantified using expenditurerecords. Buildingswill bequantifiedin
termsof floor area. For clinic costs, al buildingsand staff employed inthemwill be
quantified. Sputum smear costswill be based on quotesrather than adetail ed costing
exercise,

What type of costs are to be assessed?
Focuswill be on average costs.
How will shar ed/j oint costsbeallocated?

Staff according to proportion of time spent on different activities; vehiclesaccording to
number of daysused; hospital overheadsto inpatient and outpatient carein proportion to
theshareof total direct staff costsaccounted for by inpatient care; thento different wards
onthebasisof patient days.

What discount rateisto be used?

10%.

Wher e can building cost databefound?
Public Works officer, Machakos.

Wherecan dataon theannual number of inpatient daysin ahospital, and the
annual number of visitsto other facilities, befound?

Hospital inpatient daysfrom Chief Matron/Hospital Administrator at Machakos
Provincia Hospita; from senior sister at Kikoko Mission hospital. Number of general
clinic/dispensary visitscan befound from the Hospital administrator/Medical-
superintendent, Machakos Provincia Hospital. Number of tuberculosisclinic visitsper
year from thedistrict tuberculosisand leprosy officer.

In what year of priceswill costsbevalued?

1998
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16.

17.

How will costsin yearsprior tothe most recent year for which costsarebeing
assessed be converted into costs in the most recent year for which costsare
being assessed?

For 1997, use of gtaff, buildings, equipment, vehiclesand motorbikeswill bequantifiedin
non-monetary termsand then quantitieswill be multiplied by unit pricesin 1998. For non-
personnel recurrent expenditure, costsin 1997 will beinflated to costsin 1998 according
to the consumer priceindex.

In what currency will costsbevalued?

US$
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2. COMPLETED DATA ENTRY SHEETS USING PROTOCOLS
IN CHAPTER 4: HEALTH SERVICES (PROVIDER) COSTS
ASSOCIATED WITH INDIVIDUAL COMPONENTS OF DIAGNOSIS
AND TREATMENT

Important note: Protocol 2 wasnot relevant, because patientsvisit a specialized
tuberculosisclinicrather than thehospital outpatient department. Ther efor e, thedata
entry sheetsfor thisprotocol were modified (astherewas no specific protocol for a
visit to adedicated tuberculosisclinic). Also, Protocols 4, 7, 8 and 12 wer e not used
ascommunity health worker visitswerenot relevant, sputum culturesand X-rays

wer enot costed, and national programme management costswer e not consider ed.
Protocol 9 was not used asthe costswereall covered under “district management”,
i.e. Protocol 10. Two copies of the data entry sheetsfor Protocols 10 and 11 were
used, onefor 1997 and onefor 1998 (when mor eintensified supervision wasprovided
aspart of thecommunity-based approach). Visitsto health centres (Protocol 3) were
only costed in 1998, astherewasno reason why costs should have been different in
1997 compar ed to 1998 and visitsto health centreswerearelatively minor part of the
hospital-based management strategy.

It isalsoimportant to notethat some modificationsweremadetothedataentry
sheetsfor Protocol 1 (hospital costs), since only 9 monthsof 1997 (rather than the
wholeyear) wereconsider ed. Thiswasbecausethiswastheperiod in which
decentralized/community-based carewasnot available.

Finally, it isimportant to highlight that costsfor 1997 have been converted into
1998US$, so that they are compar ablewith the costs estimated for 1998.
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Protocol 1: The cost of a day in hospital

Name of District on which data are based:

M achakos

Type of hospital: gover nment/misstenfother NGO

(delete as appropriate)

Name of Hospital on which data are based:
Machakos Provincial Hospital

Year on which data are based: 1997 (first 9 months only)

(a) Nursing staff costs

Typeof nursing Number Annual cost Proportion Total Who pays?
staff whowork  whowork  (b) of time afftat-cost
ontheTBward onTBward inUS$ (on average) in US$ for
(e.g. profes- (@) spent working  work on the
sional and ontheTB TBward,
enrolled nur ses) ward (c) first 9 months

of theyear {i.e. (a) x

(b) x ()} x 0.75
Registered 8 1,673 1 8x1,673x1x0.75=  Ministry
nurse 10,039 of Health

Total anfitat cost of nursing staff (all types) = US$10,039 for 9 months
(b) Medical staff costs
Typeof medical Number Annual cost Proportion Total Who pays?
staff whowork ~ whowork  (b) of time anrtatk-cost
ontheTBward onTBward inUSS$ (on aver age) in US$ for
(e.g. doctors, (a) spent working  work on the
clinical officers) ontheTB TBward,
ward (C) first 9 months

of theyear {i.e. (a) x

(b)x(c)} x 0.75
Clinic officer 1 1,485 0.15 167 Ministry

of Health
Doctor 1 3,080 0.10 231 Ministry
of Health

Total anntat cost of medical staff (all types) for 9 months=US$ 398
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(c) Support staff costs

Typeof support  Number Annual Proportion Total Who pays?
staff who whowork cost (b) of time annual cost

work on the on TBward (on average) for work on

TBward (@ spent working  theTB ward

(e.g. cleaners, ontheTB {i.e.(@x(b)x(c)}

clerks) ward (c)

N.A. N.A. N.A. N.A. N.A. N.A.

Total annual cost of support staff (all types) = N.A.

(d) Buildingscosts

Cost to build TB ward Annualized cost of TB Who pays?
new in US$ ward {i.e. (a) + 2573 9.43}
25,862 2,743 Ministry of Health

Cost for 9 months=US$0.75 x 2,743 = US$ 2,057

Note: in thisstudy, it was considered appropriateto useadiscount rate of 10% and
an expected year s of useful lifefor buildings of 30 years. Therefore, thereevant
annualization factor todivideby was9.43, rather than 25.73.
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(e) Staff overhead costs, excluding kitchen and laundry staff

Type of staff who are not
involved in direct patient care,
excluding those working in
kitchen/laundry services,
thelaboratory and X-ray
departments, and any support
staff already included in (c)

Annual
cost (a)
in US$

Number
employed
(b)

Total Who pays?
annual cost

in USS$ for

9 months

{i.,e. (@) x (b)}

x 0.75

Important note: Protocol 1 and

this accompanying section of the
data entry sheets were modified
after data were collected from
Machakos. Therefore, while the
quantities and annual costs of each
type of support staff working in the
hospital were recorded, the analysis
available aggregated these data.
Therefore, in this worked example,
only the total cost is recorded. It is,
however, recommended that, as
indicated in thefinal version of the
protocol and accompanying data
entry sheets, the details regarding
the number and cost of each type
of staff should be recorded.

ALL

N.A.

N.A.

104,444 for 9 months
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1. Tota annual costsof hospital staff not involvedin direct patient care, excluding kitchen and
laundry staff, laboratory and X-ray staff, and other support staff aready includedin part (c) =
Cost for 9 months = US$ 104,444

2. Total annua cost of gtaff involved inadministrative/generad management duties=
US$ 20,000 for 9 months

3. Total annud cost of all hospital staff not involved in direct patient care excluding both
kitchen/laundry staff and thoseinvolved in administration/general management and any
support staff listed in part (c) and those who work inthe laboratory and X -ray departments=
US$ 84,444

4.Fill in (i) and (ii)) below

(i) Total annual cost of staff whotypically work ininpatient servicesand areinvolved indirect
patient care=
US$ 112,345

(i) Total annual cost of staff who typically work in outpatient servicesand areinvolvedin
direct patient care=
US$ 30,406

5. Proportion of total overhead staff coststo beallocated toinpatient care’=
0.787

6. (i) Administrative/general management staff coststo beallocated to inpatient services=
0.787 x US$ 20,000 = US$ 15,740

(i) Generd overhead staff costs (excluding staff involved in administration/general
management, and excluding kitchen/laundry staff) to be all ocated to inpatient services=
0.787 x US$ 84,444 = US$ 66,457

Note that in each case thisis the proportion calculated in 5 multiplied by the
appropriate total cost recorded in 2 and 3.

7. Total annta-number of hospital inpatient daysaccounted for by tuberculosis patients=
Total for first 9 monthsof theyear =9 200

8. Total anntal number of hospital inpatient days=
Total for first 9 months of theyear = 119403
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9. Proportion of al hospital inpatient days accounted for by tuberculosis patients=
{ Notethat thisistotal recorded in 7 + total recorded in 8}
9200 + 119 403 = 0.077

10. Vaue of hospital-based administrative/general management staff overhead coststo be
allocated to tuberculosis patients=
US$ 15,740 x 0.077 = US$ 1,212

This figure gives the total administrative/general management staff overhead costs
associated with tuberculosis patients.

11. Cost of general overhead staff excluding those involved in administration/general
management, and excluding kitchen/laundry staff, and excluding support staff already
identified in section (c), and excluding staff who work in the laboratory and X-ray
departmentsto be allocated to tuberculosis patients=

US$ 66,457 x 0.077 = US$ 5,117

Thisfigure gives the total staff overhead costs (excluding staff involved in
administration/general management) associated with tuberculosis patients.

(f) Kitchen and laundry service costs

1. Thetota annual cost of staff employed inkitchen/laundry services

Type of staff Annual Number employed  Total arruar cost Who pays?
(e.g. job category, cost (a) in Kitchen/laundry  in USS$ for first
title, grade) in US$ services (b) 9 months
of the year
{i.e. (@) x (b)} x 0.75
Cook 1,120 6 5,040 Ministry
of Health
Laundry staff 1,120 5 4,200 Ministry
of Health

2. Total anntat-cost of kitchen/laundry staff (all types) for 9 months=
US$ 9,240

3. Cost to build kitchen and laundry buildingsnew =
US$ 17,242
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4. Annudized cost of kitchen and laundry buildings=
US$1,828, cost for 9 months = US$1,371
(asbefore, discount rate of 10% and expected useful life of 30 years assumed)

5. Tota non-staff anntiat recurrent expenditurefor kitchen and laundry services=
Cost for first 9 months= US$154,694

Cost item Anntat cost for Who pays?

9 months in US$
Staff 9,240 Ministry of Health
Kitchen and laundry buildings 1371 Ministry of Health
Non-personnel recurrent 154,694 Ministry of Health
expenditure (e.g. food)
TOTAL 165,305 Ministry of Health

6. Total anntat costsof staff, buildings and non-staff recurrent expenditure associated with
kitchen and laundry facilitiesfor 9 months= US$ 165,305

7. Proportion of inpatient daysfor which tubercul osis patients account = 0.077

8. Total annual costsof kitchen and laundry servicesto be allocated to tuberculosis
patients = 0.077 x 165,305 = US$ 12,728

(g) General hospital recurrent over head costs, excluding staff, itemsassociated with
drugs, laboratory testsand X-rays, laundry and kitchen facilities, and any other items
clearly irrelevant totuberculosispatients

1. (i) Total annual cost of general non-personne recurrent hospital expenditurefor al items
except those associ ated with drugs, thelaboratory and the X -ray department, kitchen and
laundry facilities, and any other itemsclearly irrelevant to tubercul osis patients=

US$ 101,335 for theyear, estimated as0.75 x 101,335 for thefirst 9 months =

US$ 76,001

OR

(i) Total annual cost of general non-personne recurrent hospital expenditurefor inpatient
servicesfor dl itemsexcept thoseassociated with drugs, thelaboratory and the X -ray department,
kitchen and laundry facilities, and any other itemsclearly irrelevant to tubercul osis patients=

OR

(iii) Total annual cost of general non-personnel recurrent district expenditurefor all items
except those associated with drugs, thelaboratory and the X -ray department, kitchen and
laundry facilities, and any other itemsclearly irrelevant to tuberculosi s patients=
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2. Proportion of total recurrent costs calculated in 1 to be all ocated to inpatient services =
0.787

3. Total non-personnel overhead recurrent costs associated with inpatient services=
US$ 76,001 x 0.787 = US$ 59,813

4. Proportion of inpatient daysfor which tubercul osis patients account =
0.077

5. Overhead non-personnel recurrent coststo be allocated to tubercul osis patients=
US$ 59,813 x 0.077 = US$ 4,606

Total arrtal-non-staff recurrent over head coststo beallocated to tuberculosis
patients=US$ 4,606 for thefirst 9 monthsof 1997

Summary tablefor non-staff recurrent overhead coststo beallocated
totuberculosispatients

Total non-staff recurrent overhead costs to be Who pays?
allocated to tuberculosis patients in US$
4,606 Ministry of Health

(h) General building and equipment costs

1. Buildingsinthe hospital which areused for general support services=
Administration block, Stores

2. Cost to construct buildingsused for general support servicesnew =
US$36,207

3. Annualized cost of buildingsused for general support services=
US$ 3,840

(based on expected years of useful life of 30 yearsand adiscount rate of 10%)

4. Estimated annualized cost of general equipment used by all services=US$384

5. Total annualized cost of buildingsand equipment =
USS$ 384 + US$ 3,840 = US$ 4,224, USS$ 3,168 for thefirst 9 months

6. Proportion of general building and equipment coststo beallocated to inpatient services=
0.787

7. Building and equipment costs associated with inpatient services=
0.787 x US$ 3,168 = US$ 2,493

67




68

GUIDELINES FOR COSTAND COST-EFFECTIVENESS ANALYSIS OF TUBERCULOSIS CONTROL: DOCUMENT 3

8. Proportion of total inpatient daysfor which tubercul osis patientsaccount = 0.077

9. Tota annual building and equipment coststo beall ocated to tubercul osis patients=
US$ 2,493 x 0.077 = US$ 192

Total annual building and equipment coststo beallocated to tuber culosispatients=
US$ 192

Summary tablefor the costsof general buildingsand equipment to beallocated
totuberculosispatients

Item Total anntat cost Who pays?
for 9 months

Genera buildings 175 Ministry of Health

General equipment 17 Ministry of Health

Theaverage cost of aday in hospital, excluding drugs, labor atory testsand X-rays

Cost item Total anrtat cost Average cost per day
in US$ for 9 months (% total) in US$

Nursing staff 10,039 11 (28)

Medical staff 398 004 (1)

Support staff 0 0 ()]

TB ward buildings 2,057 02 (5

Administrative/general 1212 01 (25

management staff

Staff overheads excluding

administration/general 5117 06 (15
management staff

Kitchen and laundry services 12,728 14 (35
General non-personnel 4,606 05 (13
recurrent overheads

General buildings and equipment 192 002 (0.5
TOTAL 36,349 4.0

Note that to calculate the average cost per day, the total annual cost of each item
needs to be divided by the total annual number of tuberculosis inpatient days

Estimated average incremental cost per day = US$ 3.9

Estimated marginal cost per day = US$ 1.4 in theshort-run (kitchen and laundry
costs)
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Utilization
1. Bed occupancy ratefor the hospital asawhole = 84%

2. Bed occupancy ratefor the TB ward (or themain ward on which TB patientsare
cared for) = 90%

3. Hospital appears.
Very over-utilized
Rdativey optimdly utilized
Under-utilized to some extent
Very under-utilized
(circle asappropriate)

4. Justification for choice: Bed occupancy averages 90% and is sometimes above 100%

Financing
Sour ce of finance Total funding in US$ % of total funding that
sour ce accounts for
Ministry of Health 36,349 100%

ALL SOURCES US$ 36,349 100%
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Protocol 1: The cost of a day in hospital

Name of District on which data are based: Machakos
Type of hospital: goeverrment/mission/ether NGO

(delete as appropriate)

Name of Hospital on which data are based: Kikoko

Year on which data are based: 1997

Important note: there is no dedicated TB ward. Therefore, as suggested in the
protocol, “medical ward” has been substituted for “TB ward”, and “medical patient”
has been substituted for “TB patient” in using this set of data entry sheets

(a) Nursing staff costs

Typeof nursing Number Annual Proportion Total Who pays?
staff who whowork  cost (b) of time anntat-cost
work on 8 on+B in US$ (on average) in USs$for
medical ward medical spent working ~ work onthe¥5
(e.g. professional ward (a) onthe medical ward,
and enrolled FB-medical first 9 months
nur ses) ward (c) of theyear
{i.e.(@)x(b)x(c)}
x0.75
Enrolled nurse 9 1,673 1 11,293 Charitable
fundsfrom
overseas

Total annual cost of nursing staff (all types) = US$ 11,293

(b) Medical staff costs

Typeof medical  Number Annual Proportion Total Who pays?
staff whowork  whowork  cost (b) of time afftat-cost
onthe¥B on B in US$ (on average) in US$for
medical ward medical spent working ~ work on the 8
(e.g.doctors, ward (a) on the medical ward,
clinical FB-medical for first 9 months
officers) ward (c) of year {i.e. (a) x
(b) x (c)} x0.75
Enrolled nurse 1 3,080 0.025 (1 half 11,293 Charitable
day per month) fundsfrom
overseas

Total annual cost of medical staff (all types) = US$ 58
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(c) Support staff costs

Typeof support  Number Annual Proportion Total Who
staff whowork ~ whowork  cost (b) of time annual cost pays?
on the on the in US$ (on average) in US$ for

TB ward TBward (a) spent working  work on the

(e.g. cleaners, onthe TBward

clerks) TBward (c) {i.e. (@) x (b) x (c)}

N.A. N.A. N.A. N.A. N.A. N.A.

Total annual cost of support staff (all types) = US$0

(d) Building costs

Cost to build ¥8 medical Annualized cost of Who pays?
ward new in US$ FB medical ward
in US$ {i.e. (a) + 25:73 9.43)

Charitable funds

5,180 412 for 9 months
from overseas

Note: in this study, it was considered appropriate to use a discount rate of 10% and an
expected years of useful life for buildings of 30 years. Therefore, the relevant
annualization factor to divide by was 9.43, rather than 25.73.
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(e) Saff over head costs, excluding kitchen and laundry staff

Type of staff who are not
involved in direct patient care,
excluding those working in
kitchen/laundry services,

the laboratory and X-ray
departments, and any support
staff already included in (c)

Annual
cost (a)
in US$

Number

Total

employed annual cost

(b)

in US$
{i.e. (@) x (b)}

Who pays?

Important note: Protocol 1 and

this accompanying section of the
data entry sheets were modified
after data were collected from
Machakos. Therefore, while the
guantities and annual costs of each
type of support staff working in the
hospital were recorded, the analysis
available aggregated these data.
Therefore, in this worked example,
only the total cost isrecorded. It s,
however, recommended that, as
indicated in the final version of the
protocol and accompanying data
entry sheets, the details regarding
the number and cost of each type
of staff should be recorded.

ALL

N.A.

N.A.

15,771 per year
11,828 for
9 months

Charitable
funds from
overseas
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1. Tota anntat-costsfor 9 months of hospital staff not involved in direct patient care, excluding
kitchen and laundry staff, laboratory and X-ray staff, and other support staff aready included
inpart (c) =

US$ 11,828

2. Total annua cost of staff involved inadministrative/generad management duties=
US$ 8,000, cost for 9 months = US$ 6,000

3. Total anntat cost for 9 months of al hospital staff not involved indirect patient care
excluding both kitchervlaundry staff and thoseinvolved in administration/general management
and any support staff listed in part (¢) and those who work in thelaboratory and X-ray
departments=

US$ 5,828

4. Fillin (i) and (ii) below

(i) Total annud cost of staff whotypically work ininpatient servicesand areinvolved in direct
patient care=
US$ 13,891

(i) Total annual cost of staff who typically work in outpatient servicesand areinvolvedin
direct patient care =
US$ 4,631

5. Proportion of total overhead staff coststo be allocated to inpatient care=
0.75
6. Fill in(i) and (ii) below

(i) Administrative/general management staff coststo beallocated toinpatient services=
US$ 6,000 x 0.75 = US$ 4,500

(i1) Genera overhead staff costs (excluding staff involved in administration/general
management, and excluding kitchen/laundry staff) to be allocated to inpatient services=
US$5,828 x 0.75 =US$ 4,371

Note that in each case thisis the proportion calculated in 5 multiplied by the
appropriate total cost recorded in 2 and 3.

7. Total annua number of hospital inpatient daysaccounted for by ttberedtessmedica
patients= Total for first 9 monthsof 1997 = 2025

8. Totd anntal number of hospital inpatient days=
Total for first 9 months=4604

9. Proportion of al hospita inpatient daysaccounted for by ttberedtesis medical patients=
0.44

{Notethat thisistotal recorded in 7 + total recordedin 8}
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10. Value of hospital-based administrative/general management staff overhead coststo be
allocated to tuberettesis medical patients=0.44 x US$4,500=US$ 1,980

This figure gives the total administrative/general management staff overhead costs
associated with tuberculosis patients.

11. Cost of general overhead staff excluding those involved in administration/general
management, and excluding kitchen/laundry staff, and excluding support staff already
identified in section (c), and excluding staff who work in the laboratory and X-ray
departmentsto be allocated to tuberedtosis medical patients=0.44 x US$4,371=US$
1,923

This figure gives the total staff overhead costs (excluding staff involved in
administration/general management) associated with tuberettosis medical patients.

(f) Kitchen and laundry service costs

1. Thetotal annual cost of staff employed in kitchen/laundry services

Type of staff Annual Number employed  Total anntat Who pays?
(e.g. job category, cost (a) in kitchen/laundry  cost in US$
title, grade) in US$ services (b) for 9 months
{i.e (a) x (b)}
x 0.75
Cook 1,120 1 840 Charitable
funds from
overseas
Laundry staff 1,120 1 840 Charitable
funds from
overseas

2. Total annual cost of kitchen/laundry staff (all types) = US$ 1,680
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3. Cost to build kitchen and laundry buildingsnew = US$ 1,724
4. Annualized cost of kitchen and laundry buildings=US$ 183
(assumesdiscount rate of 10% and expected yearsof useful lifeof 30 years)

5. Total non-staff anrtiat recurrent expenditurefor kitchen and laundry services=US$9,207
for 9months

Cost item Anntat cost Who pays?
for 9 monthsin US$

Staff 1,680 Charitable funds
from overseas

Kitchen and laundry buildings 137 Charitable funds
from overseas

Non-personnel recurrent 9,027 Charitable funds

expenditure (e.g. food) from overseas

TOTAL 10,844 Charitable funds

from overseas

6. Total anntat costsfor 9 months of staff, buildingsand non-staff recurrent expenditure
associated with kitchen and laundry facilities= US$ 10,844

7. Proportion of inpatient daysfor which tubercul osis patientsaccount = 0.44

8. Total annual costsof kitchen and laundry servicesto be allocated to tubereutoss
medical patients=4,771

(g) General hospital recurrent over head costs, excluding staff, itemsassociated with
drugs, laboratory testsand X-rays, kitchen and laundry facilities, and any other items
clearly irrelevant totuberculosispatients

1. (i) Total annual cost of general non-personne recurrent hospital expenditurefor al items
except those associ ated with drugs, thelaboratory and the X -ray department, kitchen and
laundry facilities, and any other itemsclearly irrelevant to tubercul osis patients= US$ 38,136
for first 9 monthsof theyear

OR

(ii) Total annua cost of generad non-personnd recurrent hospital expenditurefor inpatient services
for dl itemsexcept those associated with drugs, thelaboratory and the X -ray department, kitchen
andlaundry facilities and any other itemsdearly irrd evant totuberculog s patients=

OR

(iii) Total annual cost of general non-personnd recurrent district expenditurefor al items
except those associ ated with drugs, thelaboratory and the X -ray department, kitchen and
laundry facilities, and any other itemsclearly irrelevant to tubercul o s patients =
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2. Proportion of total recurrent costs calculated in 1 to beallocated to inpatient services=
0.75

3. Total non-personnel overhead recurrent costs associated with inpatient services=
0.75 x US$ 38,136 = US$ 28,602

4. Proportion of inpatient daysfor which tuberettes:s medical patientsaccount = 0.44

5. Overhead non-personnel recurrent coststo be allocated to ttberedtesis medical patients=
0.44 x US$ 28,602 = US$ 12,585

Total asrgal non-staff recurrent over head coststo beallocated to tuberewtesis
medical patientsfor first 9 monthsof year = US$ 12,585

Summary tablefor non-staff recurrent over head coststo beallocated totuberculosis
patients

Total non-staff recurrent overhead costs Who pays?
to be allocated to tuberewtosis medical patients
in US$
12,585 Charitable funds

from overseas

(h) General buildingand equipment costs

1. Buildingsin the hospital which are used for general support services= None, thereareno
other genera buildingse.g. thereisno administration block

2. Cost to construct buildings used for general support servicesnew =N.A.
3. Annualized cost of buildingsused for genera support services=N.A.

4., Estimated annualized cost of genera equipment used by all services=N.A.
5. Total annualized cost of buildingsand equipment = N.A.

6. Proportion of general building and equipment coststo be allocated to inpatient services=
N.A.

7. Building and equipment costsassociated with inpatient services=N.A.
8. Proportion of total inpatient daysfor which tuberculosis patientsaccount = N.A.

9. Total annua building and equipment coststo beall ocated to tuberculosis patients= N.A.
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Total annual building and equipment coststo beallocated to tuber culosispatients=
N.A.

Summary tablefor the costsof general buildingsand equipment to beallocated to
tuber culosispatients

Item Total annual cost Who pays?
in US$

General buildings N.A. N.A.

General equipment N.A. N.A.

Theaverage cost of aday in hospital, excluding drugs, labor atory testsand X-rays

Cost item Total anntat Average cost per day
cost for 9 months in US$ (% total)

Nursing staff 11,293 5.6 (34)

Medical staff 58 0.03 (0.2)

Support staff 0 0 O)

FB Medical ward buildings 412 0.2 (1)

Adminigtrative/genera 1,980 1.0 (6)

management staff

Staff overheads excluding 1,923 0.9 (6)

administration/general

management staff

Kitchen and laundry services 4,771 24 (15

General non-personnel 12,585 6.2 (38)

recurrent overheads

General buildingsand equipment 0 0 ©)

Total (al items) 33,022 16.3

Note that to calculate the average cost per day, the total annual cost of each item needs
to be divided by the total annual number of tuberedtosis medical inpatient days

Estimated averageincremental cost per day = US$15.3

Estimated marginal cost per day = US$2.4in short-run (kitchen and laundry)
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Utilization

1. Bed occupancy ratefor the hospital asawhole = 70%

2. Bed occupancy ratefor theF8 medical ward (or themain ward on which TB
patientsarecared for) = 60%
3. Hospital appears.

Very over-utilized

Over-utilized to someextent

Rdaivey optimdly utilized

< Under-uilizedtosomeextent

Very under-utilized

(circleasappropriate)

4. Justification for choice:

Bed occupancy rateislessthan 85% on average and rarely reaches 85%

Financing
Sour ce of finance Total funding in US$ % of total funding that
sour ce accounts for
Charitable funds from overseas 33,022 100%

ALL SOURCES 33,022 100%
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Protocol 3: The cost of an outpatient visit to a ehnrtetheattt
centre—{or—stmttar non-hospttatfacttty) specialized TB clinic

Name of District on which data are based: Machakos, Kenya
Year on which data are based: 1998

Important note: many patientsusethe specialized TB clinicat M achakosProvincial
Hospital for DOT duringthefirst 2 monthsof treatment, and other svisit for
collection of drugs/monitoringvisits. Sincetherewasno protocol specifically for such
adedicated clinic, Protocol 3for clinics/other non-hospital facilitieswasused (and
Approach 1 waschosen)

Approach 1

1. Total anntat-cost of staff employed in clinics/other non-hospital facilitiesthat exist for 9
months = US$ 5,845 x 0.75 = US$ 4,384

(for Lclinical officer, 2 nursesand 1 clerk)

2. Total annual non-staff related recurrent expenditurefor etiriesotherner-hespitat-feeitittes
specidized TB clinic, excluding drugs, laboratory testsand X-rays= estimated to benegligible

3. Cost to build, new, theclinics/other non-hospital facilitiesthat exist = US$ 12,069

4. Annualized cost of clinics/other non-hospital facilities= US$ 1,280, cost for 9 months=
US$ 960

5. Estimated annual cost of equi pment used in clinics/other non-hospital facilities= US$ 96

6. Tota cost for staff, buildingsand equipment, and non-personnel recurrent expenditure=
US$ 5,440

7. Total anrtat number of visitsmadeto etiries/othernen-hospital-faeitities pecialized TB
clinic, first 9 months 1998 = 3487

8. Average cost of avisit to aclinic/other non-hospital facility = (6) + (7) = US$ 1.5

Cost item Total cost in US$ Who pays?

Staff 4,384 Ministry of Health
Buildingsand equipment 1,056 Ministry of Health
Non-staff recurrent expenditure, 0 (negligible) Ministry of Health

excluding drugs,
laboratory tests and X-rays

TOTAL 5,440 Ministry of Health
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Protocol 3: The cost of an outpatient visit to a clinic/health
centre (or similar non-hospital facility)

Name of District on which data are based: Machakos
Year on which data are based: 1998

Approach 2
Nursing staff
Type of staff Annual Number employed  Total annuat Who pays?
who work in cost (a) in clinics/other cost in USS$ for
clinics/other non-hospital first 9 months
non-hospital facilities (b) of the year
facilities {i.e. (@) x (b)}
x 0.75
Enrolled nurse US$1,673 a7 US$58,973 Ministry

of Health

(a) Total anntat cost of nursing staff whowork in clinicsother non-hospital facilities
for 9 months=US$ 58,973

Medical and other staff

Typeof medical Annual cost Number of  Estimated Total Who pays?
staff and other  for each medical staff/ proportion annual cost
staff whowork typeof staff other types of timespent of medical/
in clinics/other (a) of staff who  workingin other types
non-hospital in US$ work in clinics/other  of staff who
facilities clinics/other non-hospital ~ work in clinics/
non-hospital facilities(c)  other non-hospital
facilities (b) facilities
{l.e. (a) x (b) x (c)}
in US$
Doctor 3,080 1 1 3,080 Ministry
of Health
Clinical officer 1,485 5 1 7,425 Asabove
Laboratory staff 1,671 5 1 8,355 Asabove
Administrator 1,869 1 1 1,869 Asabove
Driver 1,553 2 1 3,106 Asabove
Support staff 621 28 1 17,388 Asabove
Public health 1,711 28 1 47,908 Asabove
technician
Clerk 911 10 1 9,110 Asabove
Health educator 1,633 8 1 13,064 Asabove
Nutritionist 1,119 3 1 3,357 Asabove

(b) Total annual cost of medical and other staff whowork in clinics=
USS$ 114,662, US$ 85,997 for first 9 months of 1998
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(c) Totd annual recurrent expenditure excluding staff costsand any costsassociated with
drugs, laboratory testsand X-rays=US$ 15,697 for first 9 months

(d) Cost to build clinics/other non-hospital facilitiesnew = US$ 793,103

(e) Annualized cost of clinic/other non-hospitd facility buildings=
US$ 84,104, US$ 63,078 for 9 months

(f) Estimated annualized cost of equipment usedinclinics=US$6,307.8

(g) Totd annual costsof staff, recurrent expenditure (excluding staff, and any itemsassociated
with drugs, laboratory tests, and X-rays) { (a) + (b) + (c) + (e) + ()} =

Cost item Total anntat cost Who pays?
for first 9 months
of 1998 in US$
Nursing staff 58,973 Ministry of Health
Medical staff 85,997 Ministry of Health
Non-staff recurrent expenditure, 15,697 Ministry of Health
excluding drugs, laboratory
tests and X-rays
Buildingsand equipment 69,385.8 Ministry of Health
TOTAL 230,052.8 Ministry of Health

(h) Tota annua number of visitsto clinics/other non-hospital facilities=
91 489 for first 9 months of 1998

Average cost per visit to aclinic/other non-hospital facility = (g) + (h) =
230,052.8 + 91489 = US$ 2.5

Averageincremental cost = US$ 1.8

Marginal cost = US$ 0in theshort-run (thereappearsto be some spar e capacity)
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Utilization

1. Clinic/other non-hospital outpatient servicesappear :
Very over-utilized
Over-utilized to some extent
Rdativey optimaly utilized

Under-utilized to some extent

Very under-utilized

(circleasappropriate)

82
2. Justification for choice:

Clinics, and dispensariesin particular, are not busy throughout the day

Financing
Sour ce of finance Total funding in US$ % of total funding that
sour ce accounts for
Ministry of Health 230,052.8 100%

ALL SOURCES 230,052.8 100%
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Protocol 5: The cost of a drug regimen

Year on which data are based: 1998

Cost of regimen for anew smear-positive pulmonary tuberculosis patient =
Regimen usedin 1997 = US$ 43 for an adult
Regimen usedin 1998 = US$ 28 for an adult (streptomycin replaced with ethambutol)

Cost of regimen for anew smear-negative pulmonary tuberculosis patient =
Regimen usedin 1997 and 1998 = US$ 25

Cost of regimenfor an new extra-pulmonary tubercul osispatient =
Asfor smear-negative pulmonary patients

Cost of regimen for are-treatment tuberculosis patient =
not relevant tothisanalysis

Cost of regimenfor .......cccccevevevevece e =

Cost of regimenfor .......ccccveeeeeceeeccerere e =

Cost OF regimeNn for ......o.ceverereerisee e =

Average cost of regimen for anew smear-positive pulmonary tuberculosispatient =
Average cost of regimen for anew smear-negative pulmonary tuberculosispatient =
Average cost of regimen for anew extra-pulmonary tuberculosispatient =

Average cost of regimen for are-treatment patient =

Average cost of regimen for an adult tuberculosispatient =

Average cost of regimen for achild tuberculosispatient =

Financing
Sour ce of finance Total funding in US$ % of total funding that
sour ce accounts for
Ministry of Health 230,052.8 100%

ALL SOURCES 230,052.8 100%
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Protocol 6: The cost of a sputum smear

Name of District and department on which data are based:

Machakos District, Kenya

(not based on aparticular department asaquoted
figurefrom privatefacilities, wheremost sputum
smearsare done, was used)

Year on which data are based: 1998

Approach 1
1. Quoted average cost per smear = US$0.9
2. Sourceof quote = Private laboratoriesin Machakos

3. Sourceof financing for sputum smears = patients pay out-of-pocket
Averageincremental cost = US$0.9

Marginal cost = US$0.9
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Utilization

1. Laboratory servicesfor sputum smear microscopy appear :

Very over-utilized
Over-utilized to someextent
Reatively optimaly utilized
Under-utilized to some extent
Very under-utilized

(circle asappropriate)

Not possibleto assess

2. Justification for choice:

N.A. asnot utilization not assessed.

% of total funding
that source
accounts for

Financing
Sour ce of Total funding
finance in US$
Patients out-of-pocket Not known

expenditure

100%

ALL SOURCES Not known

100%
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Protocol 10: The cost of TB programme management
at district level

Name of District on which data are based: Machakos

Year on which data are based: 1997

(a) Staff costs

Staff involved Annual Proportion of Anndat cost Who pays?
in district TB cost (a) time spent on in US$ of time

programme in US$ district TB spent on district

management programme TB programme

management (b) management
for 9 months
i.e {@ x (b)} x 0.75

1district 2,192 1 1,644 Ministry
tuberculosis and of Hedlth
leprosy officer

Total cost of staff involved in district TB programme management = US$ 1,644

(b) Building costs

Cost to build those Annualized cost Who pays?
buildings used for district of buildings used
TB programme management for district TB
new in US$ programme management
{i.e. (@) + 25.73) in US$
N.A. N.A. N.A.

Note: no buildingsare used for district programme management
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(c) Fud costs/Att—eosts-associated with vehicle usage* (delete asappropriate,
depending on themileage/km rate available and what thisrate covers)

1. Totd mileg/kilometrestravelled by district vehiclesfor TB programme management each
year =N.A. (novehicle)

2. Rate paid per km/milefor vehicleusage=N.A.

3. Total annual cost of fuel/ALL costs* (del ete as appropriate, depending on the mileage/lkm
rate available and what thisrate covers) that are associated with use of district vehiclesfor TB
programme management = N.A.

4. Totd mileskilometrestravelled by district motorbikeseach year for district TB programme
management = N.A. —see6and 7.

5. Rate paid per km/milefor motorbikeusage=N.A.—see6and 7.

6. Total annual cost of fuel/Att—eosts* (delete asappropriate, depending onthe mileage/km
rate available and what thisrate covers) that are associated with use of district motorbikesfor
TB programme management = US$ 1,080 for 9 months

7. Total anntat cost for fuel for 9 months/Att—eosts* (deleteasappropriate, depending
on themileage/lkm rate available and what thisrate covers) associated with use of
district vehiclesand motorbikesfor district TB programmemanagement = US$ 1,080
for 9months

8. Source of fundsfor fuel /Att-eosts* (delete asappropriate, depending on the mileage/lkm
rate available and what thisrate covers) that are associated with use of district vehiclesand
motorbikesfor TB programme management =

Ministry of Hedlth

(d) Vehiclessrmotor bikes/other transport costs

Table 1a
Vehiclessmotorbikes/ Purchase price Expected years  Annualized cost
other transport used for new of useful life in US$
district TB programme in US$ when new
management
1 motorbike 1,034 10 168

Note: annualized cost based on discount rate of 10%
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Tablelb

Vehicles/ Annualized Number of  Total Cost of vehicles/  Who pays?
motor bikes/ cost (a) daysused number of motorbikes/
other transport in US$ for district  daysused other transport
used for B per year, used for
district TB programme  all purposes  district TB
programme management (c) programme
management each year management
(b) in US$
[i.e.{(b)=(c)} x (a)]
1 motorbike 168 250 250 168 Ministry
of Health

Total annual cost of vehiclesmotorbikesetc. = US$ 168, US$126 for 9 months
(thisisthe sum of thetotalsentered in column 5 of table 1b)

(e) Maintenance costs
1. Estimated annual cost for maintenance= 0.15x US$ 1,080 = US$ 162
2. Source of fundsfor maintenance costs= Ministry of Hedlth

(f) Other costs
1. Other costs (e.g. supplies, stationery etc.) =0
2. Source of fundsfor “ other costs” = N.A.

Thecost of district tuber culosis programme management

Cost item Total annuat cost for 9 months in US$
Staff 1644

Buildings 0

Fuel 1,080

Vehicles and motorbikes 126

Maintenance 162

Other general recurrent costs 0

TOTAL 3,012

Annua number of tuberculosispatientsin thedistrict = 3808 over 9 months
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Aver age cost of district TB programme management per patient = US$0.8

Aver ageincremental cost of district TB programme management per patient =
US$0.8

Marginal cost of district TB programme management per patient = US$0.8

Utilization

1. Didtrict TB programme management appears.
Very over-utilized

Over-utilized to some extent 89

Reatively optimally utilized

Under-utilized to some extent

Very under-utilized
(circleasappropriate)

Not possibleto assess

2. Justification for choice;

N.A. asutilization not assessed

Financing
Source of finance Total funding in US$ % of total funding that
sour ce accounts for
Ministry of Health 3,012 100%

ALL SOURCES 3,012 100%
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Protocol 10: The cost of TB programme management
at district level

Name of District on which data are based: Machakos

Year on which data are based: 1998

(a) Staff costs

Staff involved Annual Proportion of Anndat cost Who pays?
in district TB cost (a) time spent on in US$ of time

programme in US$ district TB spent on district

management programme TB programme

management (b) management
for 9 months
i.e {@ x (b)} x 0.75

1district 2,192 1 1,644 Ministry
tuberculosis and of Hedlth
leprosy officer

Total cost of staff involved in district TB programme management =
US$ 231 for 9 months

(b) Building costs

Cost to build those Annualized cost Who pays?
buildings used for district of buildings used
TB programme management for district TB
new in US$ programme management
{i.e. (@ + 25.73) in US$
N.A. N.A. N.A.

Note: no buildingsused for district programme management
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(c) Fud costs/Att—eosts associated with vehicle/motor bike usage* (delete as
appropriate, depending on themileage/km rateavailableand what thisrate covers)

1. Totd mileg/kilometrestravelled by district vehiclesfor TB programme management each
year =N.A., novehicleused

2. Rate paid per km/milefor vehicleusage=N.A.

3. Tota annual cost of fuel/AL L costs* (delete asappropriate, depending onthe mileage/lkm
rate available and what thisrate covers) that are associated with use of district vehiclesfor TB
programme management = N.A.

4. Totd mileskilometrestravelled by district motorbikeseach year for district TB programme
management =N.A., see /.

5. Rate paid per km/milefor motorbikeusage=N.A., see 7.

6. Total annuat cost of fuel for 9 months/Att—cests* (deleteasappropriate,
depending on the mileage/km rate available and what thisrate covers) that are
associated with useof district motor bikesfor TB programme management = US$
2,160

7. Total anntat cost for fuel for 9 months/Att—costs* (deleteasappropriate,
depending on the mileage/lkm rate available and what thisrate cover s) associated
with useof district vehiclesand motor bikesfor district TB programmemanagement =
US$ 2,160

8. Source of fundsfor fuel /At-eosts* (delete asappropriate, depending on the mileage/lkm
rate available and what thisrate covers) that are associated with use of district vehiclesand
motorbikesfor TB programme management =

Ministry of Hedlth

(d) Vehiclessmotor bikes/other transport costs

Table 1a
Vehiclessmotorbikes/ Purchase price Expected years  Annualized cost
other transport used for new of useful life in US$
district TB programme in US$ when new
management
1 motorbike 1,034 10 168

Note: annualized cost based on discount rate of 10%
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Table1b

Vehicled Annualized Number of  Total Cost of vehicless  Who pays?
motor bikes/ cost (a) daysused number of motor bikes/
other transport in US$ for district  daysused other transport
used for B per year, used for
district TB programme all purposes  district TB
programme management (c) programme
management each year management
(b) in US$
[i.e.{(b)=(c)} x (a)]
1 motorbike 168 250 250 168 Ministry
of Health

Total annual cost of vehiclessmotorbikesetc. = US$ 168, US$ 126 for 9 months
(thisisthesum of thetotal sentered in column 5 of table 1b)

(e) Maintenance costs

1. Estimated annual cost for maintenance=0.15x US$ 2,160 = US$ 324

2. Sourceof fundsfor maintenance costs= Ministry of Health

(f) Other costs

1. Other costs(e.g. supplies, stationery etc.) =0

2. Sourceof fundsfor “ other costs” =N.A.

Thecost of district tuber culosis programme management

Cost item Total anntat cost for 9 months in US$
Staff 1,644

Buildings 0

Fuel 1,080

Vehicles and motorbikes 126

Maintenance 162

Other general recurrent costs 0

TOTAL 3,012

Annua number of tuberculosispatientsinthedistrict = 3567
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Aver age cost of district TB programme management per patient =

US$ 1.2

Aver ageincremental cost of district TB programmemanagement per patient =

US$ 1.2

Marginal cost of district TB programme management per patient =

US$ 1.2

Utilization

1. Digtrict TB programme management appear s.
Very over-utilized
Over-utilized to some extent
Reatively optimaly utilized
Under-utilized to some extent
Very under-utilized
(circle asappropriate)

Not possibleto assess

2. Justification for choice:

N.A.
Financing
Sour ce of finance Total funding in US$ % of total funding that
sour ce accounts for
Ministry of Health 4,254 100%
ALL SOURCES 4254 100%
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Protocol 11: The cost of TB programme management at
regional/provincial level

Name of Region/Province on which data are based:
Eastern Province, Kenya

Year on which data are based: 1997

(a) Staff costs

Staff involved Annual Proportion of Annual cost of Who pays?
in regional/ cost (a) time spent on time spent on
provincial TB in US$ regional/ regional/
management provincial TB provincial TB
programme programme
management management
(b) i.e. {(a) x (b)}
1provincial TB 3,724 0.05in Machakos US$186, for Ministry
officer 9 months US$ 140 of Health
1 driver 1,890 0.05in Machakos ~ US$95, for Ministry

9 months US$ 71 of Health

Total cost of staff involved in regional/provincial TB programme management =
US$ 231 for 9 months

(b) Building costs

Cost to build those Annualized cost Who pays?
buildings used for regional/ of buildings used
provincial TB programme for regional/provincial
management new TB programme
in US$ management
{i.e (@ +25.73) in USH
N.A. N.A. N.A.

Note: no buildingsused for provincia programme management
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(c) Fud costs/Att—eosts associated with vehicle/motor bike usage* (delete as
appropriate, depending on themileage/km rateavailableand what thisrate covers)

1. Total miles/kilometrestravelled by regiona/provincia vehiclesfor TB programme
management each year = see’.

2. Ratepaid per km/milefor vehicleusage=N.A. see7.

3. Total annua cost of fuel/ALL costs* (del ete as appropriate, depending on the mileage/lkm
rateavailableand what thisrate covers) that are associated with use of regional/provincia
vehiclesfor TB programmemanagement = N.A. see7.

4. Total miles/kilometrestravelled by regiona/provinciad motorbikeseach year for regional/
provincia TB programme management = N.A.., no motorbikes used

5. Ratepaid per km/milefor motorbike usage=N.A.

6. Total annuat cost of fuel for 9 months/Att—costs* (del ete asappropriate, depending onthe
mileage/km rate avail able and what thisrate covers) that are associated with use of regiona/
provincial motorbikesfor TB programme management =

US$450in Machakos

7. Total anntrat cost for fuel for 9 months/Att—eosts* (delete asappropriate,
depending on the mileage/lkm rate available and what thisrate cover s) associated
with use of regional/provincial vehiclesand motor bikesfor regional/provincial TB
programme management = US$450in Machakos

8. Sourceof fundsfor fuel/Att—cosis* (del ete asappropriate, depending on the mileage/lkm
rateavailableand what thisrate covers) that are associated with use of regional/provincia
vehiclesand motorbikesfor TB programme management =

Ministry of Hedth

(d) Vehiclessrmotor bikes/other transport costs

Table 1a
Vehicles/motorbikes etc. Purchase price Expected years  Annualized cost
used for regional/provincial new in US$ of useful life in US$
TB programme when new
management

1vehicle 34,483 10 5,612
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Table1b

Vehicled Annualized Number of  Total Cost of vehicless  Who pays?
motor bikes/ cost (a) daysused number of motor bikes/
other transport in US$ for regional/ daysused other transport
used for provincial TB per year, used for
regional/ programme all purposes  regional/
provincial TB management (c) provincial TB
programme each year programme
management (b) management
in US$
[i.e. {(b)+(c)} x (a)]
1vehicle 5,612 12.5in 250 281 Ministry
Machakos of Health

Total annual cost of vehiclessmotorbikesetc. = US$ 281, US$ 211 for 9 months

(thisisthesum of thetotal sentered in column 5 of table 1b)

(e) Maintenance costs
1. Estimated annual cost for maintenance=0.15x US$450=US$67.5

2. Source of fundsfor maintenance costs= Ministry of Health

(f) Other costs
1. Other costs (e.g. supplies, stationery etc.) =0
2. Source of fundsfor “other costs” = N.A.

Thecost of regional/provincial tuber culosis programme management

Cost item Total annuat cost for 9 monthsin US$
Staff 231

Buildings 0

Fuel 450

Vehicles and motorbikes 211

Maintenance 67.5

Other general recurrent costs

TOTAL 959.5

Annual number of tuberculosis patientsin theregion/province= 3808 in Machakos
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Aver age cost of regional/provincial TB programmemanagement per patient =

US$0.25

Aver ageincremental cost of regional/provincial TB programme management per

patient = US$ 0.25

Marginal cost of regional/provincial TB programmemanagement per patient =

US$0.25

Utilization

1. Regional/provincial TB programmemanagement appear s.
Very over-utilized
Over-utilized to some extent
Reatively optimally utilized
Under-utilized to some extent
Very under-utilized
(circleasappropriate)

Not possibleto assess

2. Justification for choice:

N.A. asutilization not assessed

Financing
Sour ce of finance Total funding in US$ % of total funding that
sour ce accounts for
Ministry of Health 959.5 100%
ALL SOURCES 959.5 100%
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Protocol 11: The cost of TB programme management
at regional/provincial level

Name of Region/Province on which data are based: Machakos

Year on which data are based: 1998

(a) Saff costs

Staff involved Annual Proportion of Anndat cost of Who pays?
in regional/ cost (a) time spent on time spent on
provincial TB in US$ regional/ regional/
management provincial TB provincial TB
programme programme
management management
(b) for 9 months
i.e. {(a) x (b)}x 0.75
1 provincial 3,724 0.11in Machakos  US$ 410, US$ 307 Ministry
tuberculosis for 9 months of Health
officer
1 driver 1,890 0.11in Machakos  US$208, US$156  Ministry
for 9 months of Health

Total cost of staff involved in regional/provincial TB programmemanagement = US$
463 for 9 months

(b) Building costs

Cost to build those Annualized cost Who pays?
buildings used for regional/ of buildings used
provincial TB programme for regional/provincial
management new TB programme
in US$ management
{ie (@ + 2573) in US$
N.A. N.A. N.A.

Note: No buildingsused for provincial programme management
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(c) Fud costs/Att—eosts associated with vehicle/motor bike usage* (delete as
appropriate, depending on themileage/km rateavailableand what thisrate covers)

1. Total miles/kilometrestravelled by regiona/provincia vehiclesfor TB programme
management eachyear = N.A. see 7.

2. Ratepaid per km/milefor vehicleusage=N.A. see7.

3. Total annua cost of fuel/ALL costs* (del ete as appropriate, depending on the mileage/lkm
rateavailableand what thisrate covers) that are associated with use of regional/provincia
vehiclesfor TB programme management = see 7.

4. Total miles/kilometrestravelled by regiona/provinciad motorbikeseach year for regional/
provincia TB programme management = N.A., no motorbikes used for provincia programme
management

5. Ratepaid per km/milefor motorbikeusage=N.A.

6. Total annuat cost of fuel for 9 months/Att—costs* (del ete asappropriate, depending onthe
mileage/km rate avail able and what thisrate covers) that are associated with use of regiona/
provincia motorbikesfor TB programme management = US$ 656

7. Total anntrat cost for fuel for 9 months/Att—eosts* (delete asappropriate,
depending on the mileage/lkm rate available and what thisrate cover s) associated
with use of regional/provincial vehiclesand motor bikesfor regional/provincial TB
programmemanagement = US$ 656

8. Sourceof fundsfor fuel/Att—cosis* (del ete asappropriate, depending on the mileage/lkm
rateavailableand what thisrate covers) that are associated with use of regional/provincia
vehiclesand motorbikesfor TB programme management =

Ministry of Hedth

(d) Vehiclessrmotor bikes/other transport costs

Table 1la
Vehicles/motorbikes etc. Purchase price Expected years  Annualized cost
used for regional/provincial  new in US$ of useful life in US$
TB programme when new
management

1vehicle 34,483 10 5,612
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Table 1b

Vehicles/ Annualized Number of  Total Cost of vehicles/ Who pays?
motor bikes/ cost (a) daysused number of motor bikes/
other transport in US$ for regional/ daysused other transport
used for provincial TB  per year, used for
regional/ programme  all purposes regional/
provincial TB management  (c) provincial TB
programme each year programme
management (b) management
in US$
[i.e.{(b)+(c)} x (a)]
1vehicle 5,612 275 250 US$617,US$463 Ministry
for 9 months of Health

100

Total anrtat cost of vehicles'motor bikesetc. for 9 months = US$ 463
(thisisthe sum of thetotalsentered in column 5 of table 1b)

(e) Maintenance costs

1. Estimated annual cost for maintenance = 0.15x US$ 656 = US$ 98

2. Source of fundsfor maintenance costs= Ministry of Health

(f) Other costs

1. Other costs (e.g. supplies, stationery etc.) = alowancesfor provincia TB officer =

US$ 1164, of which 11% allocated to Machakos (in proportion to staff time spent
in Machakos) i.e. US$ 128

2. Sourceof fundsfor “ other costs” = Ministry of Health

Thecost of regional/provincial tuber culosisprogrammemanagement

Cost item Total annuat cost for 9 monthsin US$
Staff 463
Buildings 0
Fue 656
Vehicles and motorbikes 463
Maintenance 98
Other general recurrent costs 128
TOTAL 1,808

Annua number of tuberculosis patientsin theregion/province= 3567 for first 9 months
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Aver age cost of regional/provincial TB programmemanagement per patient =
US$0.5

Aver ageincremental cost of regional/provincial TB programme management per
patient =
US$ 0.5

Marginal cost of regional/provincial TB programme management per patient = US$
0.5

Utilization

1. Regional/provincial TB programmemanagement appear s. o

Very over-utilized
Over-utilized to someextent
Rdativey optimdly utilized
Under-utilized to some extent
Very under-utilized
(circleasappropriate)

Not possibleto assess

2. Justification for choice:

N.A. asutilization not assessed

Financing
Source of finance Total funding in US$ % of total funding that
sour ce accounts for
Ministry of Health 1,808 100%

ALL SOURCES 1,808 100%
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Protocol 13: The cost of training

District on which data are based: Machakos

Year on which data are based: 1998

Training typically provided to saff involved in ddlivery of tuberculosisservicesinayear =
Note: dataentered in these dataentry sheetsfocuson thetraining that wasprovided
specifically for theimplementation of decentralized/community-based care, asother typesof

training were assumed to be the samefor each strategy being evaluated

(a) Costsassociated with staff providingtraining

Table1

Staff Annual Number Total Cost Cost for Who pays?
involvedin  cost (a) of days number of per day provision
providing in US$ spent daysstaff  (d) of training
training providing workper  {i.e.(a)+(c)} {(b)x(d)}

training  year (c) in US$ in US$

per year

(b)
Provincia 3,724 5 240 155 775 Ministry
TB Officer of Health
District 2,192 11 240 9.1 100.1 Ministry of
TB Officer Health
1FieldHealth 1,633 3 240 6.8 204 Ministry of
Educator (for Health
health worker
seminars)
1 doctor from 3,080 3 240 12.8 384 Ministry of
Machakos Health
(for health
worker seminars)
Field Health 1,633 10 240 6.8 68.0 Ministry of
Educators (for Health
public awareness
campaigns)

Total costsassociated with staff providing training=US$ 304.4
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(b) Costsassociated with staff recelvingtraining

Table2

Staff type Number who Number of Annual cost Number of
typically days per (© days staff
receive year spent in US$ are expected
training receiving to work
each year training (b) per year (d)
(a)

Doctor 12 1 3,080 240

Clinical Officer 7 1 1,485 240

Public Health 4 1 1,711 240

Officer

Administrator 2 1 1,869 240

Statistical Officer 2 1 1,750 240

Nurse (enrolled 21 1 1,673 240

or registered)

Community 2 1 3,080 240

project manager

Medical Board 2 1 3,724 240

members

Health Board 2 1 3,274 240

members

Provincial Board 2 1 3,274 240

members

Note: thistableisactually more one-off training required to facilitate implementation of a
new approach to tubercul osis case management, not thetype of training that would typically

occur every year (asimplied by thetitlein column 2).
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Table3

Staff type Total number  Cost per Subsistence Total Who pays?
of daysspent  day (b) rate+ other annual cost
receiving {i.e.(c)+(d) payments of training
trainingi.e. in Table 2} madeper day  [(a) x{(b) + (C)}]
column 2 x in US$ (© in US$
column 3 from
Table?2 (a)

Doctor 12 12.8 N.A. here, 153.6 Ministry
total cost of Health
covered in
section on
“other costs’

Clinical Officer 7 6.2 434 Ministry

of Health

Public Health 4 7.1 284 Ministry

Officer of Health

Administrator 2 7.8 15.6 Ministry

of Health

Statistical Officer 2 7.3 14.6 Ministry

of Health

Nurse (enrolled 21 7.0 147.0 Ministry

or registered) of Hedlth

Community 2 12.8 256 Ministry

project manager of Health

Medica 2 155 31.0 Ministry

Board members of Headlth

Headlth 2 155 31.0 Ministry

Board members of Hedlth

Provincia 2 155 31.0 Ministry of

Board members Health

Total annual costsassociated with staff being trained = US$ 521.2
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(c) Other costs =
Total alowancesfor accommodation and transport = US$ 16,551
Health education materiads=US$ 2,550

Estimated total annual costsfor all other costsassociated with provision of training =
US$ 19,101

Table4
Cost item Annual cost in US$
Staff providing training 3044
Staff receiving training 521.2 105
Other costs 19,101
TOTAL 19,926.6

Total annua number of patientsin theareafor which training costs have been estimated =
approximately 5000

Average cost of training per patient =US$ 4.0

Aver ageincremental cost per patient = US$ 4.0

Marginal cost per patient = US$ 4.0

Note: training costs have arguably been over-estimated, because thetraining providedin 1998
was probably morethan would normally berequired on an annua basis. However, ahigh
estimate was used becauseit was considered useful to estimate an upper limit for the cost of
traning.
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Utilization

1. Training appears:
Very over-utilized
Over-utilized to someextent
Reatively optimally utilized

Under-utilized to some extent

106 Very under-utilized

(circleasappropriate)

Not possibleto assessastraining hasa ready happened and utilizationisdifficult to assess
retrogpectively

2. Justification for choice:

N.A. not possibleto assess utilization

Financing
Source of finance Total funding in US$ % of total funding that
sour ce accounts for
Ministry of Health 19,926.6 100%

ALL SOURCES 19,926.6 100%
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3. COMPLETED DATA ENTRY SHEETS USING PROTOCOLS/
GUIDELINES IN CHAPTER 5

Protocol 1. Analysis of patient cost questionnaire data

Name of District on which data are based: Machakos

Year on which data are based: 1998

1. Averageincomeamong i nterviewed tubercul osis patientswho arein paid employment or 107

self-employment = US$ 46 per month

Estimated averageincome per hour = US$0.26

2. Averageincomeamong al interviewed patients= US$ 37 per month

(notethisisequivalent to valuing the cost of time of thosewho arenot in paid employment as
Zero)

Estimated averageincome per hour = US$0.21

3. Averagewagein the areabeing studied = US$ 50 per month

Averageincome per hour = US$0.28
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Table 1. Average patient costs associated with tuber culosisdiagnosisand treatment,
assuming timeisvalued asthe aver ageincome among tuber culosis patientswho are
in paid work (either employed or self-employed)

Cost item Average Average Average Total
travel cost time cost time cost average cost
@ {in minutes/ {estimated {(i.e (@) +
in US$ hour s} monetary ()}
(b) value} (c) in US$
Day in hospital N.A. 1 day 21 2.1
Visit to hospital N.A. N.A. N.A. N.A.
Visit to a health 14 1 hour and 05 19
clinic/other non- 46 minutes
hospital facility
108 Visit to avolunteer 0 0 minutes Estimated as zero 0
for DOT, (the community
where volunteer members being
chosen for supervision used are from
of therapy the neighbouring
household or the
same household)
Visit to a CHW As above As above As above As above
for DOT, where
a CHW is chosen
for supervision
of therapy
Visit to ahealth
clinic/other non-
hospital facility
for DOT, where
such asiteis
chosen for DOT
Overal (i.e. 0.9 1 hour and 0.4 US$1.3
across al sites) 33 minutes
cost of a DOT

vigt
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Table 2: Average patient costs associated with tuberculosisdiagnosis and treatment,
assuming timeisvalued asthe aver ageincome among tuber culosis patientswho are
in paid work (employed or self-employed), but aszerofor thosewhoarenot in paid

employment

Cost item Aver age
travel cost
@
in US$

Average
time cost
{in minutes/
hour s}

(b)

Average Total

time cost average cost
{estimated {(i.e. (@) + (¢)}
monetary in US$

value} (c)

Day in hospital N.A.

1 day

1.7 17

Visit to hospital N.A.

N.A.

N.A. N.A.

Visit to ahedth 14
clinic/other non-
hospital facility

1 hour and
46 minutes

04 18

Vidit to avolunteer 0
for DOT,

where volunteer

chosen for supervision

of therapy

0 minutes

Estimated as zero 0

Visit to a CHW As above
for DOT, where

a CHW is chosen

for supervision

of therapy

As above

As above

Visit to a health
clinic/other non-
hospital facility
for DOT, where
such a siteis
chosen for DOT

Overdl (i.e. 09
across al sites)

cost of a DOT

vigt

1 hour and
33 minutes

0.3 12
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Table 3: Average patient costs associated with tuber culosisdiagnosisand treatment,
assuming timeisvalued asthe averagewageratein the area being studied

Cost item Aver age

travel cost
(@
in US$

Aver age
time cost
{in minutes/
hour s}

(b)

Average Total

time cost average cost
{estimated {(i.e. (@) + (c)}
monetary in US$

value} (c)

Day in hospital N.A.

1day

2.3 2.3

Visitto hospital N.A.

N.A.

N.A. N.A.

Visit to ahedth 14
clinic/other non-
hospital facility

1 hour and
46 minutes

0.5 19

Visit to avolunteer 0
for DOT,

where volunteer

chosen for supervision

of therapy

0 minutes

Estimated as zero 0

Visit to a CHW
for DOT, where
a CHW is chosen
for supervision

of therapy

As above

As above

As above As above

Visit to a health
clinic/other non-
hospital facility
for DOT, where
such a siteis
chosen for DOT

Overdl (i.e. 09
across al sites)

cost of a DOT

vigt

1 hour and
33 minutes

04 13
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Table 4: Average patient costs associated with tuberculosisdiagnosis and treatment,
assumingtimeisvalued aszerofor all patients

Cost item Aver age
travel cost
@
in US$

Aver age
time cost
{in minutes/
hour s}

(b)

Average
time cost
{estimated
monetary
value} (c)

Total
average cost

{(i.e. (a) + (O)}
in US$

Day in hospital N.A.

1 day

0

Visitto hospital N.A.

N.A.

0

N.A.

Visit to ahedth 14
clinic/other non-
hospitd facility

1 hour and
46 minutes

0

14

Visit to avolunteer 0
for DOT,

where volunteer

chosen for supervision

of therapy

Visit to a CHW As above
for DOT, where

a CHW is chosen

for supervision

of therapy

As above

Visit to a health
clinic/other non-
hospital facility
for DOT, where
such a siteis
chosen for DOT

Overdll (i.e. 09
across al sites)

cost of a DOT

vigt

1 hour and
33 minutes

0.9
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Data entry sheets for analysis of family member costs

Name of District on which data are based: Machakos

Year on which data are based: 1998

1. Averageincome among interviewed family memberswho arein paid employment or self-
employment = US$ 30 per month

Estimated averageincome per hour = US$0.17

2. Averageincomeamong dl interviewed family members= US$ 24 per month

(notethisisequivaent to valuing the cost of time of thosewho arenot in paid employment
aszero)

Estimated averageincome per hour = US$0.14

3. Averagewagein the areabeing studied = US$ 50 per month

Averageincome per hour = US$0.28
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Table 1: Datafor the aver age costs associated with providing carefor atuberculosis
patient, with timecostsvalued accor ding to theaver ageincomeof thosefamily members
whoarein paid work (either employed or self-employed)

Cost item Average Average Average Total
travel cost time cost time cost average cost
@ {in minutes/ {estimated {(i.e. (@) + (¢)}
in US$ hour s} monetary in US$
(b) value} (c)
Day spent in Not applicable
hospital
Visit to hospital
Visit to patient 14 6 hours and 1.0 24
(per day) 6 minutes
Special items N.A. N.A. N.A. 0.5
brought for
patients
Accompanying 0.4* 58 minutes* 0.2 0.6
patientson

outpatient visits

*These average figures are much lower than those for patients because family members did not always
accompany patients on such visits

Table 2: Datafor the average costsof providing carefor atuberculosispatient, with
timevalued astheaver ageincomefor thosefamily memberswho arein paid wor k
(employed or self-employed) and aszer o for thosewho are not

Cost item Aver age Average Average Total
travel cost time cost time cost average cost
@ {in minutes/ {estimated {(i.,e. (@) + (¢)}
in US$ hour s} monetary in US$
(b) value} (c)
Day spentin Not applicable
hospital
Visit to hospital
Visit to patient 14 6 hours and 0.8 2.2
(per day) 6 minutes
Special items N.A. N.A. N.A. 0.5
brought for
patients
Accompanying 0.4* 58 minutes* 0.1 05
patientson

outpatient visits

*These average figures are much lower than those for patients because family members did not always
accompany patients on such visits
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Table 3: Datafor the average costs of providing carefor atuberculosispatient, with
thetime of family membersvalued asthe averagewageratein theareabeing
studied

Cost item Average Average Average Total
travel cost time cost time cost average cost
@ {in minutes/ {estimated {(i.e. (@) + (¢)}
in US$ hour s} monetary in US$
(b) value} (c)
Day spentin Not applicable
hospital
Visit to hospital
Visit to patient 14 6 hours and 1.7 31
(per day) 6 minutes
Special items N.A. N.A. N.A. 05
brought for
patients
Accompanying 0.4* 58 minutes* 0.3 0.7
patientson

outpatient visits

*These average figures are much lower than those for patients because family members did not always
accompany patients on such visits

Table 4: Datafor theaverage costsof providing carefor atuberculosispatient, with
thetime of family membersvalued aszero

Cost item Aver age Aver age Average Total
travel cost time cost time cost average cost
@ {in minutes/ {estimated {(i.e. (@) + (C)}
in US$ hour s} monetary in US$
(b) value} (c)
Day spentin Not applicable 0
hospital
Visit to hospital 0
Visit to patient 14 6 hours and 0 31
(per day) 6 minutes
Special items N.A. N.A. 0 0.5
brought for
patients
Accompanying 0.4* 58 minutes* 0 0.7
patients on

outpatient visits

*These average figures are much lower than those for patients because family members did not always
accompany patients on such visits
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Data entry sheets for analysis of volunteer costs

Name of district on which data are based: M achakos

Year on which data are based: 1998

1. Averageincomeamong interviewed vol unteerswho arein paid employment or self-
employment = Not asked (see explanation on pages 116-118 for how volunteer costswere
estimated)

Estimated averageincome per hour = Not asked (see explanation on pages 116-118 for how
volunteer costswere estimated)

2. Averageincomeamong al interviewed volunteers = Not asked (see expl anation on pages
116-118 for how volunteer costswere estimated)

(notethisisequivalent to valuing the cost of time of thosewho arenot in paid employment as
Zero)

Estimated averageincome per hour = Not asked (see explanation on pages 116-118 for how
volunteer costswere estimated)

3. Averagewagein theareabeing studied = Not asked (see explanation on pages 116-118
for how volunteer costswere estimated)

Averageincome per hour = Not asked (see explanation on pages 116-118 for how volunteer
costswere estimated)
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How community costswer eestimated

Tofacilitateimplementation of community-based DOT, training was provided by Chiefsand to
community volunteersand general community members. Intotal, 10 dayswere spent by Chiefs
inproviding training. 182 community volunteersreceivedtraining, for 1 day eachi.e. 182 daysin
total. 1 400 general membersof the community attended training seminars, which took up one
half-day i.e. 700 full days.

Theeconomic cogt of thistime (see Chapter 2 for thedistinction between financia and economic
cogs—nofinancia costswereincurred by Chiefsor community members) wasdifficult toestimate.
Sincethe cost of thistimeindicatesthe extent to which the new approachto caremay imposean
economic burden on the community asawhole, arelatively generoustime cost per day was
assumed. Thisisuseful as representing an upper estimate of the costs imposed by the new
gpproach. Thetimeof Chiefswasva ued assimilar tothat of asenior doctor (giventheimportance
of Chiefsinthecommunity, thismay betoo low; however, theresultsare more affected by the
cost assigned to members of the general community, whose time at 700 full dayswas much
higher than the 10 daysfor Chiefs). Thetime of genera community members(whowereusualy
people with relatively high status e.g. teachers, church leaders) who attended seminarswas
valued assimilar to that of adoctor. Thetime of community volunteerswasvalued assimilar to
that of aField Health Educator.

Theresultsare shown on pages117-118.
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(a) Costsassociated with provision of training

Table1: Provision of training

Type of Annual cost  Number of Daysworked Cost per day  Total cost
person (@ days spent per year (d) {i.e. (d) x (b)}
providing in US$ providing () {i.,e.(@)+(c)} InUS$
training training in US$
(b)
Chief estimated as 10 No official figure, 155 155
for Provincial usefigure of
TB Officer, 240 (asfor
3,724 health staff)
(b) Costsassociated with peoplereceiving training
Table 2: Costsfor thosereceiving training
Person Number Number Annual cost Number of
receiving receiving of days (©) days worked
training training training in US$ per year (d)
@ provided (b)
Community 182 1 1,633 240
volunteers
Genera 1400 05 3,080 240
community members
Table 3
Saff type Total number of days Cost per day Total annual
spent receiving training (b) cost of training
i.e. column 2 x column {i.e. (¢) +(d) in (@ x (b) in US$
3 from Table 2 (a) Table 2} in US$
Community 182 6.8 1,237.6
volunteers
General community 700 12.8 8,960.0
members

Totd estimated costsincurred by volunteersand general community membersin providing
training=US$ 155

Total estimated costsincurred by volunteersand general community membersto receive
training=US$10,197.6

Total estimated costsincurred by volunteersand general community membersto provideor
receivetraining=US$ 10,334.6

Cost per patient = US$ 10,334.6 - 5000=2.1

Cost per personreceiving training=US$10,334.6 + 882=US$ 11.7
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Datafor the aver age costs associated with providing carefor atuberculosis patient

Cost item Average Average Aver age Total
travel cost time cost {in time cost average cost
(@ in US$ minutes/hours}  {estimated {(.e. (&) + (c)}
(b) monetary value}  in US$
(c)
DOT visit 0 0 0 0
(qualitative (reason as for
research shows travel costs)
volunteer
Supervisors
usualy livein
aneighbouring
or the same
household, and
travel costs are
never incurred)
Training 0 (these costs 892 daysintotal, 2.1 21
(per patient) borne by health  approximately
services — see 0.2 per patient
Protocol 13)
Visittoa N.A. N.A. N.A. N.A.
health facility
for collection

of drugs




WHO/CDS/TB/2002.305 ¢

4. COMPLETED DATA ENTRY SHEETS USING PROTOCOLS
IN CHAPTER 6

Important note: Tables1and 2 only wereused, asthefocus chosen for thisevaluation
was aver age costs. 4 copies of Table 2 were used —onefor the decentralized/community-
based appr oach to car e, onefor the hospital-based approach to care, for each of (a)
smear-positive pulmonary tuber culosispatientsand (b) smear -negativeand extr a-
pulmonary tuber culosispatients.

Protocol 1. Summary of the costs of individual components
of diagnosis and treatment

Name of District on which data are based: Machakos, Kenya

Table 1: Average, aver ageincremental and marginal costsassociated with different

. ; 119
components of tuber culosis services

(a) Health services (Provider) costs

Care component Average cost Average incremental  Marginal
in US$ cost in US$ cost

Daysin hospita 4.0 N.A. N.A.

(government facility)

Day in hospital 16.3 N.A. N.A.

(mission/NGO facility)

Visitstoaclinic/smilar 16 N.A. N.A.

non-hospital facility

CHW visit N.A. N.A. N.A.

DOT visit* (overdl, across 14 N.A. N.A.

al sites used for DOT)

Drug regimen 43in1997 N.A. N.A.

(new sm+ pulmonary TB) 28in1998

Drug regimen 25 N.A. N.A.

(new sm- pulmonary TB)

Drug regimen 25 N.A. N.A.

(extra-pulmonary TB)

Drug regimen N.A. N.A. N.A.

(retreatment patients)

Sputum smear 0.9 N.A. N.A.

Sputum culture N.A. N.A. N.A.

X-ray N.A. N.A. N.A.

Overall patient follow-up/ N.A. N.A. N.A.

supervision (per patient)

Programme management: 0.8in 1997 N.A. N.A.

district level (per patient) 1.2in1998

Programme management: 0.25in 1997 N.A. N.A.

regiona/provincia level 0.5in 1998

(per patient)

Programme management: N.A. N.A. N.A.

national level (per patient)

Training (per patient) 4 N.A. N.A.

Visit to specialized TB clinic 15 N.A. N.A.

* based on 30% of patients visit volunteers (cost to health system = 0), 26% use health centres, 44% use
the TB clinic
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(b) Patient costs

Note: for thisworked example, patient costswer e estimated accor ding to aver age
reported incomesamong TB patients (arelatively conservative estimate sinceit
meansthat the cost of thetime of those people who ar e not ear ning cash incomeis
valued as zer o)

Cost item Average cost in US$
Day in hospital 17

Hospital outpatient visit N.A.
Visit to ahealth clinic/similar non-hospital facility 18

CHW visit N.A.

DOT visit to hospital outpatient department, N.A.

where hospital outpatient department
chosen for DOT supervision

DOT visit to ahealth clinic/similar non-hospital
facility, whereahealth clinic/similar non-hospital
facility chosen for supervision

Not specifically calculated

DOT visit to a CHW, where CHW chosen N.A.
for DOT supervision

DOT visit to a non-health worker, where a non-health 0
worker chosen for supervision

DOT visit (overdl, across all sites used for DOT)* 12

*see comment for provider costs above

(c) Family costs

Cost item Average cost in US$
Day in hospital

Visit to hospital 22

Vidits to accompany patients on DOT 05

visitsto health facilities (per visit)

Items brought for patients whilein hospital (per day) 05

(d) Volunteer costs

Cost item Average cost in US$
DOT visit N.A.
Visit to a health facility to collect drugs N.A.
Training (per patient) 21
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Protocol 2: Calculating the cost of managing a tuberculosis
patient to treatment completion, for any defined case
management strategy and type of tuberculosis patient

1. Name of strategy: Conventional, Hospital-based strategy used until October 1997

2. Type of patient: New smear-positive pulmonary tuberculosis

Table 2: Aver age cost of managing a patient to treatment completion

(a) Health services (Provider) costs

Care component Number of Average cost Average cost to
days/visits/items of care component manage a patient
required per (b) in US$ to treatment
patient (a) completion

{(@) x (b)} in US$

Daysin hospital* 60 4.0 (16.3) 240 (978)

Hospital outpatient visits N.A. N.A. N.A.

for monitoring/collection

of drugs

Viditstoaclinic/similar 5 25 125

non-hospital facility for
monitoring/collection of drugs

DOT visits 0 N.A. N.A.
Drug regimen 1 43 43
Sputum smears 3 0.9 2.7
Sputum cultures N.A. N.A. N.A.
X-rays N.A. N.A. N.A.
Overal follow-up/ N.A. N.A. N.A.
supervision of patients

Programme management 1 0.8 0.8
at district level

Programme management at 1 0.25 0.25
regional/provincial level

Programme management N.A. N.A. N.A.
at national level

Training N.A. N.A. N.A.
TOTAL* N.A. N.A. 299.25(1,037.25)

* figure in brackets is when mission facilities are used

Total cost of managing a patient to treatment completion, gover nment services=
US$ 299.25

Total cost of managing a patient to treatment completion, mission services=
US$ 1,037.25
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Care component Number of Aver age cost Average cost to
days/visits of care component manage a patient
required per (b) in US$ to treatment
patient (a) completion

{(@ x (b)} in US$

Daysin hospital 60 17 102

Hospital outpatient N.A. N.A. N.A.

visitsfor monitoring

Visitsto ahealth facility for 5 18 9

collection of drugg/monitoring

DOT visits N.A. N.A. N.A.

TOTAL N.A. N.A. m

(c) Family costs

Care component Number of Average cost Average cost to
days/visits of care component manage a patient
per patient (b) to treatment
(@ completion

{(@) x (b)}

Day in hospital N.A. N.A. N.A.

Visit to hospital 60 2.2 132

Other items 60 0.5 30

TOTAL N.A. N.A. 162

(d) Volunteer costs
Care component Number of Aver age cost Average cost to
visits/items of care component manage a patient
required per (b) to treatment
patient in US$ completion
{average, across {(@) x (b)}
all patients} (a) in US$

DOT visits N.A. N.A. N.A.

Visitsto health facilities N.A. N.A. N.A.

for collection of drugs

Training (per patient)

TOTAL N.A. N.A. N.A.




WHO/CDS/TB/2002.305 ¢

Name of strategy: Conventional, Hospital-based strategy used until October 1997

Type of patient: New smear-positive pulmonary tuberculosis

Table4: Summary of theaver age, aver ageincremental and mar ginal cost of

managing apatient totreatment completion

Type of cost Aver age cost Aver age Marginal cost

in US$ incremental cost in US$

in US$

Health Services 299.25t01,037.25 N.A. N.A.
(Provider)
Patient m N.A. N.A.
Family 162 N.A. N.A.
Volunteer N.A. N.A. N.A.
TOTAL 572.25t01,310.25 N.A. N.A.
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Protocol 2: Calculating the cost of managing a tuberculosis
patient to treatment completion, for any defined case
management strategy and type of tuberculosis patient

1. Name of strategy: Decentralized/Community-based DOT, introduced in
November 1997

2. Type of patient: New smear-positive pulmonary tuberculosis

Table 2: Aver age cost of managing a patient to treatment completion

(a) Health services (Provider) costs

Care component Number of Average cost Average cost to
days/visits/items  of care component manage a patient
required per (b) to treatment
patient (a) in US$ completion

{@@) x (b)} in US$

Daysin hospital* 1 4.0 (16.3) 4.0 (16.3)

Hospital outpatient visits N.A. N.A. N.A.

for monitoring/collection

of drugs

Viditstoaclinic/ similar 5 25 125

non-hospital facility for
monitoring/collection of drugs

DOT visits 35 14 49.0
Drug regimen 1 28 28
Sputum smears 3 0.7 21
Sputum cultures N.A. N.A. N.A.
X-rays N.A. N.A. N.A.
Overdl follow-up/ N.A. N.A. N.A.
supervision of patients

Programme management 1 12 12
at district level

Programme management at 1 0.5 0.5
regional/provincia level

Programme management N.A. N.A. N.A.
at national level

Training 1 4.0 4.0
TOTAL* N.A. N.A. 101.3(113.6)

* figure in brackets is when mission facilities are used

Total cost of managing a patient to treatment completion, gover nment services=
US$101.3

Total cost of managing a patient to treatment completion, mission services=
US$ 113.6
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(b) Patient costs

Care component Number of Average cost Average cost to
days/visits of care component manage a patient
required per (b) to treatment
patient (a) in US$ completion

{(@ x (b)}
in US$

Daysin hospital 1 17 17

Hospital outpatient N.A. N.A. N.A.

visitsfor collection

of drugs/monitoring

Visitstoaclinic/smilar 5 18 9

non-hospital facility for

collection of drugs/monitoring

DOT visits 35 12 42

TOTAL N.A. N.A. 52.7

(c) Family costs

Care component Number of Average cost Average cost to
days/visits of care component manage a patient
per patient (b) to treatment
(@ in US$ completion

{(@) x (b)}
in US$

Daysin hospital N.A. N.A. N.A.

Visitsto hospital 1 2.2 2.2

Other items 1 05 05

Visits to accompany 35 05 175

patients on DOT visits

TOTAL N.A. N.A. 20.2

(d) Volunteer costs

Care component Number of Average cost Average cost to
visits/items of care component manage a patient
required per (b) to treatment
patient (a) in US$ completion
{average, across {(@) x (b)}
all patients} (a) in US$

DOT visits N.A. N.A. N.A.

Visitsto health facilities N.A. N.A. N.A.

for collection of drugs

Training 1 2.1 2.1

TOTAL N.A. N.A. 2.1
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Name of strategy: Decentralized/Community-based DOT, introduced in October
1997

Typeof patient: New smear-positive pulmonary tuberculosis

Table4: Summary of theaver age, aver ageincremental and mar ginal cost of
managing apatient totreatment completion

Type of cost Aver age cost Average Marginal cost
in US$ incremental cost in US$
in US$
Health Services 101.3to 113.6 N.A. N.A.
126 (Provider)
Patient 52.7 N.A. N.A.
Family 20.2 N.A. N.A.
Volunteer 2.1 N.A. N.A.

TOTAL 176.2t0 188.6 N.A. N.A.
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Protocol 2: Calculating the cost of managing a tuberculosis
patient from diagnosis to treatment completion, for any defined
case management strategy and type of tuberculosis patient

1. Name of strategy: Conventional, Hospital-based strategy used until October 1997

2. Type of patient: New smear-negative and extra-pulmonary tuber culosis

Table 2: Aver age cost of managing a patient to treatment completion

(a) Health services (Provider) costs

Care component Number of Average cost Average cost to
days/visits/items  of care component manage a patient
required per (b) to treatment 127
patient (a) in US$ completion

{(@ x (b)} in US$

Daysin hospital* 30 4.0 (16.3) 120 (489)

Hospital outpatient visits N.A. N.A. N.A.

for monitoring/collection

of drugs

Visitstoaclinic/smilar 10 25 25

non-hospital facility for
monitoring/collection

of drugs

DOT visits 0 N.A. N.A.
Drug regimen 1 25 25
Sputum smears N.A. N.A. N.A.
Sputum cultures N.A. N.A. N.A.
X-rays N.A. N.A. N.A.
Overal follow-up/ N.A. N.A. N.A.
supervision of patients

Programme management 1 0.8 0.8
at district level

Programme management 1 0.25 0.25
at regional/provincial level

Programme management N.A. N.A. N.A.
at national level

Training N.A. N.A. N.A.
TOTAL* N.A. N.A. 171.05 (540.05)

* figure in brackets is when mission facilities are used

Total cost of managing a patient to treatment completion, gover nment services=
US$ 171.05

Total cost of managing a patient to treatment completion, mission services=
US$ 540.05
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Care component Number of Aver age cost Average cost to
days/visits of care component manage a patient
required per (b) to treatment
patient (a) in US$ completion

{(@) x (b)}
in US$

Daysin hospital 30 17 51

Hospital outpatient N.A. N.A. N.A.

visitsfor monitoring

Visitsto ahealth facility 10 18 18

for collection of

drugs/monitoring

DOT visits N.A. N.A. N.A.

TOTAL N.A. N.A. 69

(c) Family costs

Care component Number of Average cost Average cost to
days/visits of care component manage a patient
required (b) to treatment
per patient in US$ completion
(@ {(@) x (b)}

in US$

Day in hospital N.A N.A. N.A.

Visit to hospital 30 2.2 66

Other items 30 05 15

TOTAL N.A. N.A. 81

(d) Volunteer costs

Care component Number of Aver age cost Average cost to
visits/items of care component manage a patient
required (b) to treatment
per patient in US$ completion
{average, across {(@) x (b)}
all patients} () in US$

DOT visits N.A. N.A. N.A.

Visitsto health facilities N.A. N.A. N.A.

for collection of drugs

Training (per patient)

TOTAL N.A. N.A. N.A.
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Name of strategy: Conventional, Hospital-based strategy used until October
1997

Typeof patient: New smear-negative and extra-pulmonary tuberculosis

Table4: Summary of theaver age, aver ageincremental and mar ginal cost of
managing apatient totreatment completion

Type of cost Aver age cost Average Marginal cost

in US$ incremental cost in US$

in US$
Health Services 171.05t0 540.05 N.A. N.A.
(Provider)
- 129

Patient 69 N.A. N.A.
Family 81 N.A. N.A.
Volunteer N.A. N.A. N.A.

TOTAL 321.0510 690.05 N.A. N.A
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Protocol 2: Calculating the cost of managing a tuberculosis
patient from diagnosis to treatment completion, for any defined
case management strategy and type of tuberculosis patient

1. Nameof strategy: Decentralized/Community-based DOT, introduced in
November 1997

2. Type of patient: New smear-negative and extra-pulmonary tuberculosis
Table 2: Aver age cost of managing a patient to treatment completion

(a) Health services (Provider) costs

Care component Number of Average cost Average cost to
days/visits/items  of care component manage a patient
required (b) to treatment
per patient in US$ completion
€)) {(@) x (b)} in US$

Daysin hospital* 1 4.0 (16.3) 4.0 (16.3)

Hospital outpatient N.A. N.A. N.A.

visitsfor monitoring/
collection of drugs

Visitstoaclinic/ similar 5 25 125
non-hospital facility for
monitoring/collection

of drugs

DOT visits 35 (as reported 14 49.0
by patients)

Drug regimen 1 25 25

Sputum smears N.A. N.A. N.A.

Sputum cultures N.A. N.A. N.A.

X-rays N.A. N.A. N.A.

Overdl follow-up/ N.A. N.A. N.A.

supervision of patients

Programme management 1 12 12

at district level

Programme management 1 0.5 0.5

at regional/provincia level

Programme management N.A. N.A. N.A.

at national level

Training 1 4.0 4.0

TOTAL* N.A. N.A. 96.2 (88.5)

Total cost of managing a patient to treatment completion, gover nment services=
US$ 96.2

Total cost of managing a patient to treatment completion, mission services=
US$ 108.5
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(b) Patient costs

Care component Number of Average cost Average cost to
days/visits of care component manage a patient
required (b) to treatment
per patient in US$ completion
(@ {(@) x (b)} in US$

Daysin hospita 1 17 17

Hospital outpatient N.A. N.A. N.A.

visitsfor collection of

drugg/monitoring

Viditstoaclinic/similar 5 18 9

non-hospital facility for

collection of drugs/

monitoring

DOT visits 35 12 42

TOTAL N.A. N.A. 52.7

(c) Family costs

Care component Number of Average cost Average cost to
days/visits of care component manage a patient
per patient (b) to treatment
(@ in US$ completion

{(@) x (b)} in US$

Daysin hospital N.A. N.A. N.A.

Visitsto hospital 1 2.2 2.2

Other items 1 05 05

Vidits to accompany 35 05 175

patients on DOT visits

TOTAL N.A. N.A. 20.2

(d) Volunteer costs

Care component Number of Aver age cost Average cost to
visits/items of care component manage a patient
per patient (b) to treatment
{average, across in US$ completion
all patients} (a) {(@) x (b)} in US$

DOT visits N.A. N.A. N.A.

Visitsto health facilities N.A. N.A. N.A.

for collection of drugs

Training 1 2.1 2.1

TOTAL N.A. N.A. 2.1
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Name of strategy: Decentralized/Community-based DOT, introduced in
October 1997

Type of patient: New smear-negative/extra-pulmonary tuberculosis

Table 4: Summary of the aver age, aver ageincremental and mar ginal cost of
managing apatient totreatment completion

Type of cost Average cost Average Marginal cost
in US$ incremental cost in US$
in US$
Health Services 96.2 (108.5) N.A. N.A.
(Provider)
Patient 52.7 N.A. N.A.
Family 20.2 N.A. N.A.
Lay person 21 N.A. N.A.

TOTAL 171.2t0183.5 N.A. N.A.
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5. COMPLETED DATA ENTRY SHEETS USING PROTOCOLS
IN CHAPTER 7

Protocol 1. Cost-effectiveness analyses for smear-positive
pulmonary tuberculosis patients

Name of District/
Districts on which data are based: Machakos, Kenya

Type of strategy for which cost-effectiveness being assessed =

Community-based/Decentralized DOT 133

Protocol 1la: Cost per patient cured

Table1l: Sandard treatment outcomesfor smear-positive pulmonary tuberculosis
patients

Type of % of % of % of % of % of % of

health patients patients patients patients patients patients

service cured who who failed who died who who

provider €) completed treatment during defaulted transferred
treatment (c) treatment from out of the
but for (d) treatment district
whom (e) during
cure was treatment
not Q)
confirmed
(b)

Government 74.8 7.6 22 7.0 3.6 4.8

services

Mission 74.8 7.6 2.2 7.0 3.6 4.8

services

(i) Government services

1. Minimum curerate achieved, government services = (a) + (b)

=824

2. Maximum curerate achieved, government services =
at+b+[{(a+b)+(100-e-f)} x (e+f)]
=748+7.6+[{824+(100-3.6-4.8)} x(3.6+4.8)| =748+76+7.6
=90.0
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(i) Mission services

3. Minimum curerate achieved, mission services=(a) + (b)
=82.4, asfor government services

4. Maximum curerate achieved, mission services=
a+b+[{(a+b)+ (100—e—f)} x (e+1)]
=90.0, asfor government services

134

Table 2: the aver age cost of managing a patient to treatment completion and the
effectiveness of treatment

Type of health Average cost Minimum cure Maximum cure
service provider to manage a patient  rate rate

to treatment

completion in US$
Government services 176.2 824 90.0
Mission services 188.6 824 90.0

5. Estimated cureratethat would apply without the availability of tubercul osistreatment =
{ (estimated % of patientswho are HIV+ x 0) + (estimated percentage of patientswho are
HIV- x 20)} + 100

={(40x 0) + (60 x 20)} + 100

=12

(i) Government services

6. Minimum cost per patient cured, government services=

{ (average cost to manage a patient to treatment compl etion, government services) x 100} +
(maximum estimated cure rate—estimated curerate that would apply without treatment)

= (176.2 x 100) = (90— 12)
= 2259
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7. Maximum cost per patient cured, government services=
{ (average cost to manage a patient to treatment compl etion, government services) x 100} +
(minimum estimated cure rate—estimated cure ratethat woul d apply without treatment)

= (176.2 x 100) + (82.4—12)
= 250.3

(if) Mission services

8. Minimum cost per patient cured, mission services=
{ (average cost to manage a patient to treatment compl etion, mission services) x 100} +

(maximum estimated cure rate—estimated curerate that would apply without treatment) 135
=(188.6 x 100) + (90-12)
=241.8

9. Maximum cost per patient cured, mission services=
{ (average cost to manage a patient to treatment compl etion, mission services) x 100} +
(minimum estimated cure rate—estimated cure ratethat woul d apply without treatment)

= (188.6 x 100) + (82.4— 12)
= 267.9
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Protocol 1b: Cost per death averted

(i) Government services

1. Estimated minimum desath rate that applieswhen tuberculosistreatment isavailable =
(percentage of patientswho died during treatment) + [{ percentage of patientswho died during
treatment + (100—e—f)} x (percentage of patientswho defaulted from treatment +
percentage of patientswho transferred during treatment)} |

=7.0+[{7+(100—3.6-4.8)} x (3.6 + 4.8)]
=7.0+(0.076 x 8.4)
=7.64

2. Egtimated minimum death rate that would apply in the absence of treatment®® =

(0.6 x estimated percentage of patientswho are HIV-) + (1 x estimated percentage of patients
whoareHIV+)

= (0.6 x 60) + (1 x 40)

=76

3. Estimated maximum death rate that would apply in the absence of treatment =
(0.7 x estimated percentage of patientswho are HIV-) + (1 x estimated percentage of patients
whoareHIV+)

= (0.7 x 60) + (1 x 40)
=82

4. Estimated maximum death rate that applieswhen tuberculosistreatment isavailable=
(percentage of patientswho died during treatment) + [{ maximum death ratein the absence of
treatment estimated in 3 X (percentage of patientswho defaulted from treatment + percentage
of patientswho transferred out of the district during treatment)} <+ 100]

=7.0+[{82x (3.6 + 4.8)} + 100]
=7+69
=139

5. Minimum estimated cost per death averted =

(average cost to manage apatient to treatment compl etion x 100) + (maximum estimated
death ratein the absence of treatment —minimum death ratein presence of treatment
estimatedinl)

= (176.2 x 100) + (82— 7.6)
= 236.8
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6. Maximum estimated cost per death averted =

(average cost to manage apatient to treatment compl etion x 100) + (maximum®* death ratein
the absence of treatment estimated in 3—maximum death rate in presence of treatment
estimatedin4)

=(176.2x 100) + (82 —-13.9)
= 258.7

(if) Mission services
7. Estimated minimum death rate that applieswhen tubercul osistreatment isavailable=
(percentage of patientswho died during treatment) + [{ percentage of patientswho died during

treatment + (100—e—f)} x (percentage of patientswho defaulted from treatment +
percentage of patientswho transferred out of thedistrict during treatment)} | 137

= asfor government services, 7.6%

8. Estimated minimum death rate that would apply in the absence of treatment® =
(0.6 x estimated percentage of patientswho areHIV-) + (1 x estimated percentage of
patientswhoareHIV+)

= asfor government services, 76%

9. Estimated maximum death rate that would apply in the absence of treatment =
(0.7 x estimated percentage of patientswho are HIV-) + (1 x estimated percentage of
patientswhoareHIV+)

= asfor government services, 82%

10. Estimated maximum death rate that applieswhen tuberculosistreatment isavailable =
(percentage of patientswho died during treatment) + [{ maximum degath ratein the absence of
treatment estimated in 9 X (percentage of patientswho defaulted from treatment + percentage
of patientswho transferred out of the district during trestment)} + 100]

= asfor government services, 13.9%

11. Minimum estimated cost per death averted =

(average cost to manage apatient to treatment compl etion x 100) + (maximum estimated
death ratein the absence of treatment —minimum death ratein presence of treatment
estimatedin7)

= (188.6 x 100) + (82— 7.6)
= 2535
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12. Maximum estimated cost per death averted =

(average cost to manage apatient to treatment compl etion x 100) + (maximum?® death ratein
the absence of treatment estimated in 9 —maximum death ratein presence of treatment
estimatedin 10.)

=(188.6 x 100) + (82 —13.9)
=276.9

138




WHO/CDS/TB/2002.305 ¢

Protocol 1c: Cost per DALY gained

1. Estimated number of DALY s gained per death averted for HIV- patients = 29

2. Estimated net number of DALY s gained per death averted for HIV- patients = 27

139

3. Estimated number of DALY s gained per death averted for HIV + patients = 3

4. Estimated overall net number of DALY S gained per death averted =

[(Estimated percentage of patientswho are HIV- x estimated net number of DALY sgained
per death averted in HIV - patients) + (Estimated percentage of patientswho areHIV + x 3)]
+ 100

={(60x 27) + (40x 3)} + 100
=17.4

(i) Government services

5. Minimumestimated cost per DALY gained in government services=

Estimated minimum cost per degth averted in government services-+ estimated overall net
number of DALY sgained per death averted

=236.1+174
=136
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6. Maximumestimated cost per DALY gained in government services=
Estimated maximum cost per death averted in government services+ estimated overall net
number of DALY sgained per death averted

=2587+174
=149

(if) Mission services

7. Minimumestimated cost per DALY gainedinmission services=
Estimated minimum cost per degth averted in mission services+ estimated overall net
number of DALY sgained per death averted

=2535+174
=146

8. Maximumestimated cost per DALY gained in mission services=
Estimated maximum cost per death averted in mission services+ estimated overall net
number of DALY sgained per death averted

=2769+174
=159
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Protocol 2: Cost-effectiveness analyses for smear-negative
pulmonary and extra-pulmonary tuberculosis patients

Name of District/
Districts on which data are based: Machakos, Kenya

Type of strategy for which cost-effectiveness is being assessed =

Decentralized/Community-based DOT

Protocol 2a: Cost per patient cured 141

Table1l: Sandard treatment outcomesfor smear-negative/extra-pulmonary
tuber culosispatients

Type of health % of patients % of patients % of patients % of patients
service provider who completed who died during who defaulted  who transferred

treatment treatment from treatment out of the
(@ (b) (© district during
treatment (d)
Government 77.9 75 134 2.2
services
Mission services 77.9 75 134 2.2

(i) Government services
1. Minimum curerate achieved, government services=(a)

=779

2. Maximum curerate achieved, government services=
(@ +[{a+ (100-c—-d)} x{c+d}]

=77.9+[{77.9+ (100-13.4-2.2)} X (13.4 + 2.2)]
=779+ 144
=923

(if) Mission services

3. Minimum curerate achieved, mission services=(a)

=77.9, asfor government services
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4, Maximum curerate achieved, misson services=
(@ +[{a+ (100-c—d)} x{c+d}]

=92.3, asfor government services

Table 2: the aver age cost of managing a patient to treatment completion and the
effectiveness of treatment

Type of health Average cost Minimum cure Maximum cure
service provider to manage a patient  rate rate
to treatment
completion in US$
142 Government services 171.2 779 92.3
Mission services 1835 779 92.3

5. Estimated cureratethat would apply without theavailability of tuberculosistreatment =
{ (estimated % of patientswho are HIV+ x 0) + (estimated percentage of patientswho are
HIV- x 20)} + 100

= (40 x 0) + (60 x 20) + 100
=12

(i) Government services

6. Minimum cost per patient cured, government services=
{ (average cost to manage a patient to treatment compl etion, government services) x 100} +
(maximum curerate—estimated cure ratethat would apply without treatment)

= (171.2 x 100) = (92.3—12.0)
= 2132

7. Maximum cost per patient cured, government services=
{ (average cost to manage a patient to treatment compl etion, government services) x 100} +
(minimum estimated cure rate—estimated cure ratethat would apply without treatment)

={(171.2x 100) + (77.9 - 12)}
= 250.8
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(if) Mission services

8. Minimum cost per patient cured, mission services=
{ (average cost to manage a patient to treatment compl etion, mission services) x 100} +
(maximum estimated cure rate— estimated curerate that would apply without treatment)

={(183.5x 100) + (92.3-12)}
= 2285

9. Maximum cost per patient cured, mission services=
{ (average cost to manage a patient to treatment compl etion, mission services) x 100} +
(minimum estimated cure rate—estimated cure ratethat woul d apply without treatment)

={(183.5x 100) + (77.9 - 12)}
= 2785

143
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Protocol 2b: Cost per death averted

(1) Government services

1. Estimated minimumdesath rate that applieswhen tuberculosistreatment isavailable =
(percentage of patientswho died during treatment) + [{ percentage of patientswho died during
treatment + (100—c—d)} x (percentage of patientswho defaulted from treatment +
percentage of patientswho transferred during treatment)} |

=19.8+[{19.8+ (100-4.6—9.2)} X (4.6 +9.2)]
=19.8+3.2
=230

2. Estimated death rate that would apply in the absence of treatment?’ =
(0.4 x estimated percentage of patientswho areHIV-) + (1 x estimated percentage of patients
whoareHIV+)

= (0.4 x 60) + (1 x 40)
= 64.0

3. Estimated maximum death rate that applieswhen tuberculosistreatment isavailable=
(percentage of patientswho died during trestment) + [{ death rate in the absence of treatment
estimated in 2 x (percentage of patientswho defaulted from treatment + percentage of patients
who transferred during trestment)} + 100]

=19.8+[{64.0x (4.6 + 9.2)} = 100]
=286

4. Minimum estimated cost per death averted =
(average cost to manage a patient to treatment completion x 100) + (estimated death ratein
the absence of treatment —minimum death rate in presence of treatment estimated in 1)

= (156.7 x 100) = (64 — 23)
=382.2

5. Maximum estimated cost per death averted =
(average cost to manage a patient to treatment completion x 100) + (estimated death ratein
the absence of trestment —maximum death ratein presence of trestment estimatedin 3)

= (156.7 x 100) + (64 — 28.6)
= 4427
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(i1) Mission services

6. Estimated minimum death rate that applieswhen tuberculosistreatment isavailable =
(percentage of patientswho died during treatment) + [{ percentage of patientswho died during
treatment + (100—c—d)} x (percentage of patientswho defaulted from treatment +
percentage of patientswho transferred during treatment)} |

= asfor government services=23.0

7. Estimated death rate that woul d apply in the absence of treatment?® =
(0.4 x estimated percentage of patientswho are HIV-) + (1 x estimated percentage of patients
whoareHIV+)

= asfor government services=64.0

8. Estimated maximum death rate that applieswhen tuberculosistreatment isavailable =
(percentage of patientswho died during treatment) + [{ death ratein the absence of treatment
estimated in 2 x (percentage of patientswho defaulted from treatment + percentage of patients
who transferred during treatment)} + 100]

= asfor government services, 28.6

9. Minimum estimated cost per death averted =
(average cost to manage a patient to treatment completion x 100) + (estimated death ratein
theabsence of trestment —minimum death ratein presence of treatment estimated in 6)

= (163.8 x 100) + (64— 23)
= 3995

10. Maximum estimated cost per death averted =
(average cost per patient treated x 100) + (estimated death rate in the absence of treatment —
maximum death ratein presence of treatment estimated in 8)

= (163.8 x 100) + (64 —28.6)
= 462.7
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Protocol 2c: Cost per DALY gained

1. Estimated number of DALY sgained per death averted for HIV- patients= 29

2. Estimated net number of DALY sgained per death averted for HIV- patients= 27

146

3. Estimated number of DALY sgained per death averted for HIV + patients= 3

4. Estimated number of DALY Sgained per death averted =

[(Estimated percentage of patientswho are HIV- x estimated number of DALY sgained per
death averted in HIV- patients) + (Estimated percentage of patientswho are HIV + x
estimated number of DALY sgained per death averted in HIV + patients)] + 100

=174

(i) Government services

5. Minimumestimated cost per DALY gained in government services=
Estimated minimum cost per death averted in government services+ estimated number of
DALY sgained per death averted

=3822+174
=220
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6. Maximumestimated cost per DALY gained in government services=
Estimated maximum cost per death averted in government services+ estimated number of
DALY sgained per death averted

=442.7+174
=254

(if) Mission services

7. Minimum estimated cost per DALY gained in mission services=
Estimated minimum cost per death averted in mission services+ estimated number of DALY's

gained per death averted 147

=399.5+174
=230

8. Maximumestimated cost per DALY gainedinmission services=
Estimated maximum cost per death averted in mission services+ estimated number of DALY's
gained per death averted

=462.7+ 174
=26.6
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Protocol 3: Summary of cost-effectiveness indicators
1. Strategy for which cost-effectiveness is being assessed:

Decentralized/Community-based DOT

Table 1: Summary of cost-effectivenessresults, smear-positive pulmonary
tuber culosispatients(US$)

Type of provider Cost per patient Cost per death Cost per DALY
cured in US$ averted in US$ gained in US$
148 Government services 207.0-230.0 217.6-237.7 11.7-12.8
Mission services 216.5-239.9 227.0-248.0 12.2-13.3

Table2: Summary of cost-effectivenessresults, smear-negative pulmonary and
extra-pulmonary tuber culosispatients (US$)

Type of provider Cost per patient Cost per death Cost per DALY
cured in US$ averted in US$ gained in US$

Government services 241.0-288.1 382.2-442.7 22.4-25.0

Mission services 252.0-301.1 399.5-462.7 23.0-26.6
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Protocol 1. Cost-effectiveness analyses for smear-positive
pulmonary tuberculosis patients

Name of District/
Districts on which data are based: Machakos, Kenya

Type of strategy for which cost-effectiveness being assessed =
Conventional hospital-based DOT
Protocol 1la: Cost per patient cured

149
Table1l: Sandard treatment outcomesfor smear-positive pulmonary tuberculosis

patients

Type of % of % of % of % of % of % of

health patients patients patients patients patients patients

service cured who who failed who died who who

provider @ completed treatment during defaulted transferred
treatment (c) treatment from out of the
but for (d) treatment district
whom (e) during
cure was treatment
not ®
confirmed
(b)

Government  52.8 27.6 15 8.6 6.2 33

services

Mission 52.8 27.6 15 8.6 6.2 3.3

services

Note: data only available for district as a whole: outcomes assumed to be the same for government and
MisSion services.

(i) Government services

1. Minimum curerate achieved, government services=(a) + (b)

=804

2. Maximum curerate achieved, government services=
atb+[{(a+b)+(100—-e—f)} x (e+1)]

=52.8+27.6+[{80.4+ (100—-6.2—-3.3)} x (6.2+3.3)] =80.4+ 8.4
=89.2
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(if) Mission services

3. Minimum curerate achieved, mission services=(a) + (b)

=80.4, asfor government services

4. Maximum curerate achieved, mission services=
a+b+[{(a+b)+ (100—e—f)} x (e+1)]

=89.2, asfor government services

150

Table 2: the aver age cost of managing a patient to treatment completion and the
effectiveness of treatment

Type of health Aver age cost Minimum cure Maximum cure
service provider to manage a patient  rate rate

to treatment

completion in US$
Government 597.7 80.4 89.2
services
Mission services 1023.7 80.4 89.2

5. Estimated cureratethat would apply without the availability of tuberculosistreatment =
{ (estimated % of patientswho are HIV+ x 0) + (estimated percentage of patientswho are
HIV- x 20)} + 100

={(40x0) + (60 x 20)} + 100
=12
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(i) Government services

6. Minimum cost per patient cured, government services=
{ (average cost to manage a patient to treatment compl etion, government services) x 100} +
(maximum estimated cure rate— estimated curerate that would apply without treatment)

= (597.7 x 100) + (89.2 — 12)
= 774.2

7. Maximum cost per patient cured, government services=
{ (average cost to manage a patient to treatment compl etion, government services) x 100} +
(minimum estimated cure rate—estimated cure ratethat woul d apply without treatment)

151
= (597.7 x 100) + (80.4—12)

=873.8

(if) Mission services

8. Minimum cost per patient cured, mission services=
{ (average cost to manage a patient to treatment compl etion, mission services) x 100} +
(maximum estimated cure rate— estimated curerate that woul d apply without treatment)

= (1023.7 x 100) + (89.2 — 12)
= 1,326.0

9. Maximum cost per patient cured, mission services=
{ (average cost to manage a patient to treatment compl etion, mission services) x 100} +
(minimum estimated cure rate—estimated cureratethat would apply without treatment)

= (1,023.7 x 100) + (80.4 — 12)
= 1,496.6
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Protocol 1b: Cost per death averted

(1) Government services

1. Estimated minimum death rate that applieswhen tubercul osistreatment isavailable=
(percentage of patientswho died during treatment) + [{ percentage of patientswho died during
treatment + (100—e—f)} x (percentage of patientswho defaulted from treatment +
percentage of patientswho transferred during treatment)} |

=8.6+[{86+ (100-6.2-3.3)} x (6.2 + 3.3)]
= 8.6+ (0.095 x 9.5)
=95

2. Estimated minimum death rate that would apply in the absence of treatment™® =
(0.6 x estimated percentage of patientswho are HIV-) + (1 x estimated percentage of patients
whoareHIV+)

= (0.6 x 60) + (1 x 40)
=76

3. Estimated maximum death rate that would apply in the absence of treatment =
(0.7 x estimated percentage of patientswho are HIV-) + (1 x estimated percentage of patients
whoareHIV+)

=(0.7x 60) + (1 x 40)
=82
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4. Estimated maximum death rate that applieswhen tuberculosistreatment isavailable =
(percentage of patientswho died during treatment) + [{ maximum death ratein the absence of
treatment estimated in 3 X (percentage of patientswho defaulted from treatment + percentage
of patientswho transferred out of thedistrict during treatment)} + 100]

=8.6+[{82x (6.2 +3.3)} + 100]
=86+78
= 16.4

5. Minimum estimated cost per death averted =

(average cost to manage apatient to treatment compl etion x 100) + (maximum estimated
degth ratein the absence of trestment —minimum death ratein presence of treatment
estimatedin 1)

= (597.7 x 100) + (82 — 9.5)
= 818.8

6. Maximum estimated cost per death averted =

(average cost to manage apatient to treatment compl etion x 100) + (maximum? death ratein
the absence of treatment estimated in 3—maximum death ratein presence of treatment
estimatedin4)

= (597.7 x 100) + (82 — 16.4)
=011.1

(if) Mission services

7. Estimated minimum death rate that applieswhen tubercul osistreatment isavailable=
(percentage of patientswho died during trestment) + [{ percentage of patientswho died during
treatment + (100—e—f)} x (percentage of patientswho defaulted from treatment +
percentage of patientswho transferred out of thedistrict during treatment)} |

= asfor government services, 9.5%

8. Estimated minimumdeath rate that would apply in the absence of treatment? =
(0.6 x estimated percentage of patientswho are HIV-) + (1 x estimated percentage of patients
whoareHIV+)

= asfor government services, 76%

153
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9. Estimated maximum death rate that would apply in the absence of treatment =
(0.7 x estimated percentage of patientswho are HIV-) + (1 x estimated percentage of patients
whoareHIV+)

= asfor government services, 82%

10. Estimated maximum death rate that applieswhen tuberculosistreatment isavailable=
(percentage of patientswho died during treatment) + [{ maximum deeath ratein the absence of
treatment estimated in 3 x (percentage of patientswho defaulted from treatment + percentage
of patientswho transferred out of thedistrict during treatment)} + 100]

= asfor government services, 16.4%

11. Minimum estimated cost per death averted =

(average cost to manage apatient to treatment compl etion x 100) + (maximum estimated
death ratein the absence of treatment —minimum death ratein presence of treatment
estimatedin7)

= (1023.7 x 100) + (82— 9.5)
= 1,412

12. Maximum estimated cost per death averted =

(average cost to manage apatient to treatment compl etion x 100) + (maximum? death ratein
the absence of treatment estimated in 8 —maximum death rate in presence of treatment
edtimatedin 10)

= (1023.7 x 100) + (82 — 16.4)
= 1,560.5
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Protocol 1c: Cost per DALY gained

1. Estimated number of DALY sgained per death averted for HIV- patients= 29

2. Estimated net number of DALY sgained per death averted for HIV- patients= 27

155

3. Estimated number of DALY sgained per death averted for HIV + patients= 3

4. Estimated number of DALY Sgained per death averted =

[(Estimated percentage of patientswho are HIV- x estimated number of DALY sgained per
death averted in HIV- patients) + (Estimated percentage of patientswho are HIV + x
estimated number of DALY sgained per death averted in HIV + patients)] + 100

=[(60x 27) + (40x 3) ] + 100
=174

(1) Government services

5. Minimumestimated cost per DALY gained in government services=
Estimated minimum cost per desth averted in government services-+ estimated number of
DALY sgained per degth averted

=8188+174
=471
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6. Maximumestimated cost per DALY gained in government services=
Estimated maximum cost per death averted in government services+ estimated number of
DALY sgained per death averted

=9111+174
=524

(if) Mission services

7. Minimumestimated cost per DALY gainedinmission services=
Estimated minimum cost per death averted in mission services+ estimated number of DALY's
gained per death averted

= 1412+ 174
=811

8. Maximumestimated cost per DALY gainedin mission services=
Estimated maximum cost per death averted in mission services+ estimated number of DALY's
gained per death averted

=15605+174
=89.7
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Protocol 2: Cost-effectiveness analyses for smear-negative
pulmonary and extra-pulmonary tuberculosis patients

Type of strategy for which cost-effectiveness is being assessed =
Conventional hospital-based DOT

Protocol 2a: Cost per patient cured

Table1l: Sandard treatment outcomesfor smear-negative/extra-pulmonary

tuber culosispatients 157

Type of health % of patients % of patients % of patients % of patients
service provider who completed who died during who defaulted  who transferred

treatment treatment from treatment out of the
@ (b) (© district during
treatment (d)
Government 77.8 11.2 54 56
services
Mission services 77.8 11.2 54 5.6

(i) Government services
1. Minimum curerate achieved, government services= (a)

=778

2. Maximum curerate achieved, government services=
(@ +[{a+ (100-c—d)} x{c+d}]

=77.8+[{77.8+ (100-54—-56)} x (5.4 + 5.6}]
=77.8+96
= 87.4
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(if) Mission services
3. Minimum curerate achieved, mission services=(a)

=77.8, asfor government services

4. Maximum curerate achieved, mission services=
(@ +[{a+ (100-c—d)} x{c+d}]

=87.4, asfor government services

158

Table 2: Theaverage cost of managing a patient to treatment completion and the
effectiveness of treatment

Type of health Aver age cost Minimum cure Maximum cure
service provider to manage a patient  rate rate

to treatment

completion in US$
Government services 327 77.8 874
Mission services 540 77.8 874

5. Estimated cureratethat would apply without the availability of tubercul osistreatment =
{ (estimated % of patientswho are HIV + x 0) + (estimated percentage of patientswho are
HIV- x 20)} + 100

= (40 x 0) + (60 x 20) + 100
=12
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(i) Government services

6. Minimum cost per patient cured, government services=
{ (average cost to manage a patient to treatment compl etion, government services) x 100} +
(maximum curerate—estimated cure rate that would apply without treatment)

= (327 x 100) + (87.4—12.0)
= 4337

7. Maximum cost per patient cured, government services=
{ (average cost to manage a patient to treatment compl etion, government services) x 100} +

(minimum estimated cure rate—estimated cure ratethat woul d apply without treatment)
159
={(327 x 100) + (77.8—12)}

=497.0

(if) Mission services

8. Minimum cost per patient cured, mission services=
{ (average cost to manage a patient to treatment compl etion, mission services) x 100} +
(maximum estimated cure rate— estimated curerate that woul d apply without treatment)

={(540 x 100) = (87.4—12)}
=716.1

9. Maximum cost per patient cured, mission services=
{ (average cost to manage a patient to treatment compl etion, mission services) x 100} +
(minimum estimated cure rate—estimated cureratethat would apply without treatment)

= {(540 x 100) + (77.8 — 12)}
= 820.7
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Protocol 2b: Cost per death averted

(i) Government services

1. Estimated minimum death ratethat applieswhen tubercul osistreatment isavailable=
(percentage of patientswho died during treatment) + [{ percentage of patientswho died during
treatment + (100—c—d)} x (percentage of patientswho defaulted from treatment +
percentage of patientswho transferred during treatment)} |

=11.2+[{11.2 + (100—5.4—5.6)} X (5.4 + 5.6)]
=112+15
=12.7

2. Estimated death rate that would apply inthe absence of treatment® =
(0.4 x estimated percentage of patientswho are HIV-) + (1 x estimated percentage of patients
whoareHIV+)

= (0.4 x 60) + (1 x 40)
= 64.0

3. Estimated maximum death rate that applieswhen tuberculosistreatment isavailable=
(percentage of patientswho died during trestment) + [{ death rate in the absence of trestment
estimated in 2 x (percentage of patientswho defaulted from treatment + percentage of patients
who transferred during treatment)} + 100]

=112+ [{64.0x (5.4 + 5.6)} = 100]
=18.2

4. Minimum estimated cost per death averted =
(average cost to manage apatient to trestment compl etion x 100) + (estimated death ratein the
absenceof treatment —minimum degth ratein presence of treatment estimatedin 1)

= (327 x 100) = (64— 12.7)
= 637.4

5. Maximum estimated cost per death averted =
(average cost to manage apatient to trestment compl etion x 100) + (estimated death ratein the
absenceof treatment —maximum degth ratein presence of treatment estimated in 3)

= (327 x 100) = (64— 18.2)
= 714.0
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(if) Mission services

6. Estimated minimum death rate that applieswhen tubercul osistreatment isavailable=
(percentage of patientswho died during treatment) + [{ percentage of patientswho died during
treatment + (100—c—d)} x (percentage of patientswho defaulted from treatment +
percentage of patientswho transferred during treatment)} |

= asfor government services=12.7

7. Estimated death rate that woul d apply in the absence of treatment? =
(0.4 x estimated percentage of patientswho areHIV-) + (1 x estimated percentage of patients
whoareHIV+)

= asfor government services=64.0

8. Estimated maximum death rate that applieswhen tubercul osistreatment isavailable=
(percentage of patientswho died during treatment) + [{ death ratein the absence of treatment
estimated in 2. X (percentage of patientswho defaulted from treatment + percentage of
patientswho transferred during treatment)} <+ 100]

= asfor government services, 18.2

9. Minimum estimated cost per death averted =
(average cost to manage a patient to treatment completion x 100) + (estimated death ratein
the absence of treatment —minimum death ratein presence of treatment estimatedin 6.)

= (540 x 100) + (64— 12.7)
=1,052.6

10. Maximum estimated cost per death averted =
(average cost per patient treated x 100) + (estimated death rate in the absence of treatment —
maximum death ratein presence of treatment estimated in 8)

= (540 x 100) + (64— 18.2)
= 1,179.0
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Protocol 2c: Cost per DALY gained

1. Estimated number of DALY sgained per desth averted for HIV- patients= 29

2. Estimated net number of DALY sgained per death averted for HIV- patients= 27

162

3. Estimated number of DALY sgained per death averted for HIV + patients= 3

4. Estimated number of DALY Sgained per death averted =

[(Estimated percentage of patientswho are HIV- x estimated number of DALY sgained per
death averted in HIV- patients) + (Estimated percentage of patientswho are HIV + x
estimated number of DALY sgained per death averted in HIV + patients)] + 100

=174

(i) Government services

5. Minimum estimated cost per DALY gained in government services=

Estimated minimum cost per death averted in government services- estimated number of
DALY sgained per death averted

=6374+174
=36.6

6. Maximum estimated cost per DALY gained in government services=
Estimated maximum cost per death averted in government services+ estimated number of
DALY sgained per death averted

=714+174
=410
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(if) Mission services

7. Minimumestimated cost per DALY gained inmission services=
Estimated minimum cost per death averted in mission services+ estimated number of DALY's
gained per death averted

=10526+ 174
=60.5

8. Maximumestimated cost per DALY gainedin mission services=
Estimated maximum cost per death averted in mission services+ estimated number of DALY's

gained per death averted 163
=1179+ 174
=67.8
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Protocol 3: Summary of cost-effectiveness indicators

1. Srategy for which cost-effectiveness is being assessed:

Conventional hospital-based DOT

Table 1: Summary of cost-effectivenessresults, smear-positive pulmonary
tuber culosispatients (US$)

Type of provider Cost per Cost per death Cost per DALY
164 patient cured averted gained

Government services 774.2-873.8 818.8-911.1 47.1-52.4

Mission services 1,326.0-1,496.6 1,412-1,560.5 81.1-89.7

Table2: Summary of cost-effectivenessresults, smear-negative pulmonary and
extra-pulmonary tuber culosispatients (US$)

Type of provider Cost per Cost per death Cost per DALY
patient cured averted gained
Government services 433.7-497.0 637.4-714.0 36.6-41.0

Mission services 716.1-820.7 1,052.6-1,179 60.5.-67.8
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Notes

1

10

1

=y

12

13

0.6 and 0.7 represent the range in the proportion of
cases estimated to die in the absence of treatment for
HIV- patients, based on Murray et al. 1990. 1 is the
proportion of HIV+ patients estimated to die in the
absence of treatment, based on the figure used in a recently
published modelling study (Dye et al., 1998)

The maximum is used in this case, rather than the
minimum, because it would be inconsistent to use a
different assumed death rate among those defaulting/
transferring from the death rate assumed in the absence
of treatment

0.6 and 0.7 represent the range in the proportion of
cases estimated to die in the absence of treatment for
HIV- patients, based on Murray et al. 1990. 1 is the
proportion of HIV+ patients estimated to die in the
absence of treatment, based on the figure used in a recently
published modelling study (Dye et al., 1998)

The maximum is used in this case, rather than the
minimum, because it would be inconsistent to use a
different assumed death rate among those defaulting/
transferring from the death rate assumed in the absence
of treatment

0.6 and 0.7 represent the range in the proportion of
cases estimated to die in the absence of treatment for
HIV- patients, based on Murray et al. 1990. 1 is the
proportion of HIV+ patients estimated to die in the
absence of treatment, based on the figure used in a recently
published modelling study (Dye et al., 1998)

The maximum is used in this case, rather than the
minimum, because it would be inconsistent to use a
different assumed death rate among those defaulting/
transferring from the death rate assumed in the absence
of treatment

0.6 and 0.7 represent the range in the proportion of
cases estimated to die in the absence of treatment for
HIV- patients, based on Murray et al. 1990. 1 is the
proportion of HIV+ patients estimated to die in the
absence of treatment, based on the figure used in a recently
published modelling study (Dye et al., 1998)

The maximum is used in this case, rather than the
minimum, because it would be inconsistent to use a
different assumed death rate among those defaulting/
transferring from the death rate assumed in the absence
of treatment

This is [4(i) = {4(i) + 4(ii)}]

This should be the same figure as that calculated in (e)
step 5, unless this type of expenditure is recorded for the
district as a whole rather than for the hospital only, or
unless inpatient recurrent expenditure already recorded
separately from outpatient services. See instructions for
guidance.

This is [4(ii) = {4(i) + 4(ii)}]

This should be the same figure as that calculated in (e)
step 5, unless this type of expenditure is recorded for the
district as a whole rather than for the hospital only, or
unless inpatient recurrent expenditure already recorded
separately from outpatient services. See instructions for
guidance.

0.6 and 0.7 represent the range in the proportion of
cases estimated to die in the absence of treatment for
HIV- patients, based on Murray et al. 1990. 1 is the
proportion of HIV+ patients estimated to die in the
absence of treatment, based on the figure used in a recently
published modelling study (Dye et al., 1998)
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23

24

The maximum is used in this case, rather than the
minimum, because it would be inconsistent to use a
different assumed death rate among those defaulting/
transferring from the death rate assumed in the absence
of treatment

0.6 and 0.7 represent the range in the proportion of
cases estimated to die in the absence of treatment for
HIV- patients, based on Murray et al. 1990. 1 is the
proportion of HIV+ patients estimated to die in the
absence of treatment, based on the figure used in a recently
published modelling study (Dye et al., 1998)

The maximum is used in this case, rather than the
minimum, because it would be inconsistent to use a
different assumed death rate among those defaulting/
transferring from the death rate assumed in the absence
of treatment

0.4 represents the proportion of patients who would be
expected to die in the absence of treatment in the absence
of HIV infection (see DeJonghe E, Murray CJL et al.,
1994). 1 is the proportion of HIV+ patients estimated to
die in the absence of treatment.

0.4 represents the proportion of patients who would be
expected to die in the absence of treatment (see DeJonghe
E, Murray CJL et a., 1994). 1 is the proportion of HIV+
patients estimated to die in the absence of treatment.

0.6 and 0.7 represent the range in the proportion of
cases estimated to die in the absence of treatment for
HIV- patients, based on Murray et al. 1990. 1 is the
proportion of HIV+ patients estimated to die in the
absence of treatment, based on the figure used in a recently
published modelling study (Dye et al., 1998)

The maximum is used in this case, rather than the
minimum, because it would be inconsistent to use a
different assumed death rate among those defaulting/
transferring from the death rate assumed in the absence
of treatment

0.6 and 0.7 represent the range in the proportion of
cases estimated to die in the absence of treatment for
HIV- patients, based on Murray et al. 1990. 1 is the
proportion of HIV+ patients estimated to die in the
absence of treatment, based on the figure used in a recently
published modelling study (Dye et al., 1998)

The maximum is used in this case, rather than the
minimum, because it would be inconsistent to use a
different assumed death rate among those defaulting/
transferring from the death rate assumed in the absence
of treatment

0.4 represents the proportion of patients who would be
expected to die in the absence of treatment in the absence
of HIV infection (see DeJonghe E, Murray CJL et al.,
1994). 1 is the proportion of HIV+ patients estimated to
die in the absence of treatment.

0.4 represents the proportion of patients who would be
expected to die in the absence of treatment (see DeJonghe
E, Murray CJL et a., 1994). 1 is the proportion of HIV+
patients estimated to die in the absence of treatment.
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