CHAPTER 5

MODELLING GOST AND OUTCOMES ANALYSIS OF CHWs *PERFORMANCE
5.1 Introduction

The model will be developed on the basis of the analysis of the
costs and the outcomes of CHWs programme at the village level in Benin.
The model will be used as an instrument of economic analysis of the
impact of CHWs' contribution to some basic diseases confrol at the
village level, especially malaria control. This economic analysis
includes the costing of iInputs and the valuation of outcomes in the
cost benefit analysis approach.

The ch_aﬁter Is comprised of three major sections dealing
respectively with the costing of the inputs, the analysis and valuation
of the outcomes and the cost benefit analysis of the contribution of
CHWs' performance in malaria control at the village level in Bénin. At
the end of this chapter, the unit of anal?/sw_and the population and
sampling of inputs costing, analysis and valuation of outcomes and cost
benefit analysis will be considered.

5.2 Design

~ The analysis of cost and outcomes of CHWSs contribution in
malaria control = at the wvillage level will be an observational
prospective cohort study for one year, with monthly repeated cross-
sectional household survey™ and health centres and district hospitals
routine data collectiond; as the CHWs already existed since 1990 and
will not be assigned for the purpose of this studK,. which intends to
measure some intermediate and final outcomes of this exposure of the
experimental communes to CHWs. These outcomes will be compared to those
of the neighbouring chosen villages without CHW.

5.3 Costing the Inputs
5.3.1 Costing principles

According to Hanson and Gilson, quoted in Begum (1995, 22),
there are five main steps to be followed in costing: .
identify the resources used to produce the services being coasted;
estimate the quantity of each input used;
assign monetarr values to each unit of input and calculate the
total cost of the input; _
allocate the costs to activities in which they are used;

3 To collect data for salaria specific sorbidity and sortality in households
For counting the flow of siaple salaria cases frot villages to health centres/district hospitals, and the No.
of severe cases of salaria at health centre/district hospitals and the total nusber of salaria in the whole
cossune or district.
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use measure of service output to calculate the average (unit) cost.
5.3.2 General considerations about costing inputs

Costing inputs for establishin? CHWs programme at the village
level should take into account the followings general considerations:

1. Activities

. There are many activities related to the establishment or
implementation of the CHWs programme for simple diseases control,
esloem_ally malaria control ‘at  the village 'level. They are the
followings:

I. Training of midwife for training CHW

Health ﬁersonnel were not trained in medical or nursing schools to
the approach of community participation. So the midwives selected to
train and suFer_vuse the CHWs were prlma.rlliq trained to that approach;
and also to training techniques by public health special trainers.

ii. Villages assemblies

Prior to the implementation of the CHWs programme, villages
assemblies gathering elders, traditional practitioners, women and youth
were held m all villages to explain to the communities the reasons
behind and the possible advantages of such progranme. Those assemblies
also helped villagers to choose their CHW among number of applicants.

iii. Training of CHW

After being chosen by their communities, the CHWs were trained
by the midwives to presumptive diagnosis and first aids of the three
first diseases of their region; and also to recognize some obvious
sKmptoms of risky pregnancies. Malaria was the first disease on which
the CHWs were trained

Iv. Equipment
After that first round of training, the CHWs were provided with

the equipment for the first aids they should provide to their future
patients. The equipment of the trainers were motorcycle, training
materials and others.
V. Supervision

~ The supervision started as soon as the CHWs were equiﬁped, and
continued after the retraining. Each CHWs is supervised by the health
personnel once a month.
vi. Retraining

After few weeks, CHAs are trained on two other common diseases
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of their region. Their knowledge is reinforced on traditional birth
attendance, especially the CHWs females who were taught more about the
simple risk factors of pregnancies.

2. Types of costs

To analyze the structures of cost, the costs of inputs (internal
costs) will be classified into cost borne by the Government (capital
and recurrent costs), cost borne by the community financing as
provider, and cost borne by CHWS.

1. Cost borne by Government

~a. - Capital costs
- Training of CHW trainers; o
- Villages assemblies (communities mobilization);
- Training of CHWSs;
- Equipment for CHWS;
- motorcycles and N
- Other Equipment for midwives;
- material and supplies.

~b. - Recurrent costs
- Salaries of midwives in charge of CHWS;
- Retraining of CHWs;

ii. Cost borne by Community Financing (drug fund)
- supervision of CHWs;
- tools of management;
- operation and maintenance of motorcycles ;

ifi. Cost borne by CHWs
- opportunity cost for CHWs

3. Allocation of costs to activities in which they are used

All the resources for implementing CHWs programme at the village
level are used to produce the overall services of CHWs: simple malaria,
hookworm or intestinal parasites, simple respiratory infection, simple
diarrhoea and simple wounds. The proportion of quantity of the input
used for malaria control only is assumed to be equivalent to the
proportion of time that malaria control represents in the services
E)roduced by the CHWs. For example, if the spends an average of 60
of working time for malaria control, then malaria control uses 60% of
the value of total input.

4. Computing capital costs

. Capital cost is invested once at the beginning of the
implementation of CH\Nsl_R/(/ggramme, and will not be provided each year;
e.g. the equipment to CHWs or a motorcycle to health personnel for CHWS
supervision IS not provided each year. On the other hand, recurrent
costs must be allocated each year; e.g. the salary of the health



personnel must be provided in the budget of the health centre each
year.

_ The distinction between recurrent and capital costs is based on
life expectancy. Items which have a life expectancy of less than one
year are recurrent, those with an expectancy of "over one year are
capital. The cost of a capital item is spread over its expected life.
So the annualized cost of each capital item must be computed. According
%OHReynoIds and Gaspari (1988, A12-Al5), the steps include the
ollowing: _ .
identify all the capital cost items that occurred or are
ex;l)ecte_d to occur for the implementation of the programme,
determine the current value of each item, _
compute the annualized cost of each item (to do this, both the
life expectancy of each item and the rate of interest must be
determined), _ _
determine ‘the proportion of item to be charged to the
prograirane 1
sum the total.

Current value can be established in one of several ways. In this
methodological study, three proposed methods will be exploréd

I, According to Carrin and Evlo (1995, 13-15), in order t
calculate the future value of present capital cost, we need to
determine the rate at which the wear and tear occur annually, i.e. the
rate of depreciation or amortization, in order to know how much needs
to be set aside annually to be able to ensure renewal. For this, we
need to know for each investment cost of an asset the lifetime ( ), the
domestic rate of inflation (i) for asset purchased in local currency,
tHe Lntekrest rate (r) at which the money saved annually is invested 1In
the bank.

- Let us assume that an item of equipment produced locally in
Bénin is purchased for supervision in one experimental commune at |
franc CFA (the local currency), and has a lifetime of years; if i is
the inflation rate per year {assu_med to be constant), the value of the
item at the end of the "~ 1" year is: _

C, =¢c0* (1 +1i)n

By the end of the @ year, an amount equivalent to Cn has to be saved
to renew the item. Thé programme must not wait until the end of the ®
year before doing this, but should spread the amount Cn (at the year
price) over the years of the lifetime. So, each year J, the programme
must save an amount P._ whose total over the years should add up to
at the end of the ®Jyear. Thus,

p, +p +P3+ ...+, =0,

We know that the amount Pj saved at the end of the first year is
mvegted in the bank at an annual rate of interest r. It will thus
worth:

Pj (1 + rr at the end of the first year,

pj (1 + r)2 at the end of the second year and ...
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Pj (L+ r)ilat the end of the * year.

If the future cost Cnis to be distributed equally over the years,
the amount P- to save by the end of each year j will give Qun at the
end of the 'I"year (if "it is invested in the bank at ‘interest rate r
ﬁer year. As the amount Pn saved at the end of the last year will not
ave generated any interest, we will have thus:

P m(m%
(1+r)2

1

B, = cin(l+r
B, = C/n(1#r) 2
B = ] nEJ+r} 1

So, each year # till the  year, the amount set aside annually for
amortization of the item equipment is:

pj = * (147

. I the equipment is imported, it is not the domestic rate of
inflation, but the rate of depreciation (d) of the national currency
against the currency of the country from which the equipment S
imported, and the inflation rate (|*2 in that country that determine
the future value of the equipment in the national currency. At the end
of the ir" year, the value of the equipment in the national currency is:

On=CM (1 +d)n* (140

ii. The method described above assumes that the depreciation
rate (dﬁ_of the national currency against the currency of the country
from which the equipment is imported remains constant during the
lifetime, which is very unlikely to happen. To take into account the
fluctuation of the depreciation, the value of the equipment in the
national currency is:

cn = )* tTTn-1(L + dj)] * (L + i’)n.
where: dj is the value of depreciation each year j and
yIj; L1 +dj) = (+d1)(1+d2)(1+d3)...(1+ dn).

iii. The third method described by Reynolds and Gaspari (1988)
states that the depreciation is not ‘the “only cost involved in
calculating annualized costs. The undepreciated portion of the capital
item represents an investment of resources that could have heen used
some other way. For example, if the cost of the motorcycle is 100,000
franc CFA with 5 years lifetime, the cost of the motorcycle only
includes the 20,000 franc depreciation for the first year, but the loss
of interest on the remaining 80,000 franc. If that money (100,00I) could
have been put in a savm?s account at 10% interest, it would have
earned 100,000%0.1=10,000 franc. Thus, the total cost of the motorcycle



50
is the depreciation plus the lost interest 20,000+10000 = 30,000.

_ There are two ways to compute the annualized cost of a capital
item that includes depreciation and interest. The first is to use the
following formula:

[r(l+r)n]
a(r, ) =
[(1+r)n - 1]
where: a = the annual cost,
r the rate of interest,

the life expectancy of the item expressed in years,
the current value of the capital item.

cv

The second way is to use directly an "annualization table" such
as the one shown in aPtpendlx 3, which shows annualization factors for
capital items with different expected lifetimes at different rates of
interest. This last method will be preferred and the annualization
table will be used at 10% rate of interest for different lifetime of
item equipment.

5.3.3 Costing of inputs activities

1. Information required for costing inputs activities and
notations

The model to be built requires some key information for costing
the 12 necessary items as shown in tables 5.1 and 5.2.



Table 5.1: Information for Costing Investment Cost

Iteas to be coasted Information needed for costing

1. Training of midwife for training CHWs (TI) - number of aidwives to be trained (nl)
- number of required training days (dl)
- required number of trainers ( 2)
- perdiea per trainee (pi)
- perdiea per trainer (p2)
- average travel cost per trainee (tl)
- administration cost per trainee (al)
- field visit cost per trainee (fl)

2. Training of CHWs (T2) - number of CHWs per commune (n3)
- number of required training days (d2)
- required number of trainers ( 4)
- perdiea per trainee (p3)
- perdiea per trainer (p4)
- average travel cost per trainee (t2)
- administration cost per trainee (a2)

3. Villages assemblies per commune (V) - average length (hour) per assembly (hi)
- miniber of assemblies per coaaune (as)
- average number of participants adults per
assembly (n5)
- number of health personnel per assembly (n6)

4. Equipment of midwife per commune (EI) - cost per motorcycle (m)
- cost of other equipment per aidwife (el)

5. Equipment of CHWs (E2) - number of CHWs trained ( 3)
- cost of equipment per CHW (e2)

51
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Table 5.2: Information for Costing Operating Cost

j Items to be coasted Information needed for costing

6. Salary of midwife per year () - number of midwife per commune ( 9)
1 - monthly salary per midwife (si)
17. Retraining of CHWs (R) - number of retraining per year (r)

- number of days per retraining (d2)

- number of CHWs per commune (n3)

- administration cost per retraining (a3)
- number of trainers per session ( ?)

- average travel cost per trainee (t3)

3. Supervision of CHWs () - number of CHWs to be supervised per commune
per month (n8)
- average time of supervision per CHW\s (h2)
- transport cost (gasoline + maintenance) per
month (t4)
- hourly salary of supervisor (wh)

19. Tools of management (M) - yearly cost of all tools of management needed
by the CHWs programme per commune (M)

1 10. Opportunity cost per CHV (Op) - average time per day for CHWs tasks (h

- percentage of time for malaria control TA)
“ number of CHWs trained ( 3)

111. Financial incentives of GHWS (Fi) - number of CHWs trained ( 3)
- yearly amount of financial incentives (fi)

2. Assumptions for costing

These are the necessary assumptions for costing the inputs in
the model

All CHWs are economically active;

CHWs are economically active 365 days; .
Percentage of loss in CHW trained is negligible, so that there is
no need to train another CHW before the "lifetime5" of CHW
Garbage value of the motorcycle and other equipments after the
lifetime is zero.

3. Calculations

Total cost for malaria control (TCMC) is:
TCMC = TC * «x

5 ‘lifetime’ is used here to express the length of time after which there is a need to renew the mentioned
activity
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where |
TC = is the Total cost for the overall tasks of CHW (TC) for the

first five years of the implementation of the programme,
X = the percentage of time for malaria control.

Total cost for the overall tasks of CHW (TC) for the first five years
of the implementation of the programme is:

TC = TIC + TOC.

where: TIC = Total Investment Cost
TOC = Total Operating Cost

Total investment cost

_ The total investment cost (TIC) for the first five years of the
implementation of the CHWs programme at the village level per commune
Is the summation of each of the value for the first five years of each
of the investment in the programme:

TIC =Tls + T2j +v5 + Els + E2].

Where:
TI5 is the value of the investment in training the midwives,
trainers of CHWs during the first five years of the programme,
T2j is the value for 5years of investment in training the CHWs for
simple diseases contral at village, _ o
Vj is the value for 5 years of the investment in villages
assemblies for communities mobilization, _ .
E|jjd IS‘f the value for five years of investment in equipment of
midwife,
E25 is the value for five years of investment in equipment of CHWS

Total operating cost

The total operating cost is TOC, and its equation is the
following: _ -
TOC = M+ R+ S+ +0p + Fij.

Where:

5 is the salary of midwife per commune for 5 years,

Rj is the cost for retraining CHWs each year during 5 years,

Spj is the cost of su?ervmon of CHWs per year during 5 years,
s the cost of tools of management during 5 years,

R is the opportunity cost for CHWS per comnune for 5 years,

Fij is the cost of financial incentives to CHWS per commune for 5

years.

How are the costs calculated?
I. Value of the investment for the first 5 years

- Value of the investment in training the midwives, trainers of CHWAS
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during the first five years of the programme (TIj)

~The midwife trained once for CHWs' training does not need to be
trained hefore retirement. We assume that the lifetime of the
investment in training the midwife is equal to the length of time she
has to work. 30 years, Assuml(gugl éhat the interest rate is 10%, the
annualization factor is a 1001 (see annualization table 3.1 in
appendix).

~ The value for the first 5 years of the investment in training
the midwife for CHWAs training and supervision is:
TI5=5* 01061 * Tl

- Value of investment in training CHWs (T2%)

CHWs are expected to "work"™ for their community for 5 years.
After the fifth year, they will be replaced by other volunteers. So,
the investment in their training 1s assumed to have a lifetime of
ye%rf If the interest rate is 10%, then the annualization factor is a
= 0.263S (see annualization table 3.1 in appendix).

. The value for 5 years of the training of CHWs for simple
diseases control at the village level is calculated the same way as
above and |

T2 =5 *0.2638 * T2

- Value of investment in villages assemblies (Vj)

_ As the CHWs are to be renewed after the fifth year, other
villages assemblies will be needed to choose the new ones. We can then
assume that the lifetime of a V|llag1_e assembply is 5 yearé; éf the
interest rate is 10%, then the annualization factor is a : (.263S.

The value for 5years of the investment in villages assemblies
for conmunities mobilization is calculated the same way as above, and

vb=5*0.2638 *V
- Value of investment in equipment of midwife (Elj)

- The eq_uii)ment of midwife is made of one motorcycle and some
working material such as delivery instruments and others. All this
equipment is expected to last five years. After this lifetime, it will
be worthless to spend to maintain it, for the equipment W|!l require
much costly repairs and maintenance. So, all this equipment is planned
to be renewed at the end of the fifth ye%r. Assuming an interest rate
= 10%, the annualization factor is a : 0.263S (see annualization table
3.1 in appendix).

The value for 5 years of the eguipment of midwife for training
and supervising the C for s_|mP.Ie iseases control at the village
level s drawn from the annualization table 3.1 in appendix and is:

Elj =5 *0.2638 * El
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- Value of investment in equipment of CHWSI-&/EISZD _
Assuming the lifetime of the eﬂmpment of C 1S 5 years as explained
zbb%§8 and interest rate = 10%: then the annualization factor is a

_ The value for 5 years of the equipment of CHAS for simple
dtl)seasesdc_ontrol at the village level is calculated the same way as
above and is:

E2r =5 * 0.2638 * E2
ii. Value of the operating cost for the first 5 years

Assuming that all the operating costs remain constant
éunghanged) each year durln% the first five years, the operating cost
urm? years for each of the items are:

- 5 for the salary of midwife per commune for 5 years,
for retraining CHWs per year per commune for 5 years,
- Spj for supervision of CHWs per year per commune for 5 years,
for tools of management per commune for 5 years,
- Opj for opportunity cost for CHW per commune for 5 years,
- Fij for financial ‘incentive to CHAS per commune for 5 years.

1i11. Cost of each of the 11 items
A. Investment cost

1- Cost of training a midwife trainer of CHWs (TI)
TL = (nldlpl + 2.dlp2 +nltl +nial +nl.fl)/6.

where: total perdiem for midwives = nl.dl.pl
total perdiem for trainers of midwives = 2.dl.p2
total travel cost for midwives = nl.tl o
total administration cost for midwives training = nl.al
total field visit cost for midwives training = nl.fl

2- Cost for training of CHWs per commune (T2)
T2 = nd3.d2.p3 + 4.d2.p4 + 3.t2 +nd.a2

where: total perdiem for CHW = 3.d2.£3
total perdiem for trainers of CHW = 4.d2.p4
total travel cost for CHW = 3.t2 o
total administration cost for CHW training = 3.a2

3- Cost of villages assemblies per commune ‘V)
V=hlas.n5.fl * wage/hour + hl.as.n6.fl * salary/hour

where: opportunity cost for participants to the assemblies
= hl.as.n5.fl * wage per hour

cost of health personnel = hl.as.n6.fl * salary/hour

4- Cost of equipment of midwife per commune (EI)
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El =m+ el

where: m

| cost per motorcycle
e

cost of other equipment of midwife.

5- CI(E)St of quipment of CHWs per commune (E2)
= 3.e

where: n3

: number of CHWs trained
e

cost of equipment per CHW

B. Operating cost

6- Salary of midwife per commune per year ()
= 51.12 months

where: si = monthly salary of midwife.

For this experimental Phase, one midwife is committed per
commune to take care exclusively of the CHWs programme in all the
villages. But for the coming years, the CHWs programme will be
integrated into the routine activities or tasks of the ﬁersonnel of the
health centre; so that the salary to be considered then will be the
share of time devoted to CHWs in the daily task of the Personnel. That
alternative will be considered in the model to be built.

7- Retraining of CHW (R)
R=r.d2 3.p3 +rd2. 2.p4 + r.n3.t3 +r.n3.a3

where: total perdiem for retrained = r.d2. 3.p3
total perdiem for re-trainers of CHWs - r.d2. ?.pd
total travel cost for retraining CHWs = r.n3.t3
total administration cost for CHWs retraining = r.n3.a3.

8- Supervision of CHWs per year ()
= n8.h2.wh + (t4.12 months)

where: manpower cost of midwife for supervision

Vi n8.h2.wh
transport cost per year for supervision = t4.12

months.

9- Tools of mana?ement (M)

M= the yearly cost of all tools of management needed by the CHWE
programme per commune

10- Opportunity cost of CHWs per commune per year (O
ng: 3.h3.365.daily wagep per year (Op)

where number of CHWs per commung = 3
average time per day for CHWs' tasks = h3.

11- Financial incentives for CHAS (Fi)
Fi = n3.fi
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where: number of CHWs per coiranune = 3 .
yearly amount of financial incentives = fi.

. The financial incentives to CHWs is not yet official. It applies
informally in some villages and communes. As it has been assumed
earlier that financial incentives is an important factor affecting the
number of patients treated by CHWs per year, the value of financial
incentives will be added for ‘costing inputs in the areas where it is
applled; and this should be taken into account for further policy

options by polic¥ makers and health planners for the next planning of
generfatllzanon of CHWs programme, if the latter shows any positive cost
enefit.

Total cost of malaria control

The total cost for malaria control differs from one commune to
another, due to the different numbers of CHWs per commune (see table
1.5 in appendix). The variation of costs is also due to the variation
of different types of costs, especially whether the CHWs have financial
Incentives or not.

5.4 OQutcomes Analysis
The outcomes analysis will be done by two types of comparisons:

the first comparison is between two\;;roups of communes, the first
group with CHWs at the village levelV the second group, neighbour
to the first, identical in all characteristics except for the
exp?m}lon of the villagers to the CHWs performance in malaria
control ;

the second comparison will be ﬁerformed between only experimental
communes, the ones whose CHWs have any kind of formal reward, and
the others whose CHWs have no rewards.

This will involve household surveY and secondary data collection
at health centres (see tools of data collection in section 5.8,).

The outcomes will be analyzed (i) in terms of benefits for the
outcomes which can be converted into money terms, and ﬁ_‘l_l) in terms of
effectiveness for the final outcomes (health effects) which will remain
in natural units (eg. number of deaths prevented).

This section is comprised of five subsections, respectively:
- expected outcomes,
- expected benefits,
- coSt benefit anal¥5|s model,
- expected health effects,
- cost effectiveness analysis model.

5.4.1 Expected outcomes

The outcomes expected from the contribution of the CHWs in
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malaria control at the village level are the followings:

I, the reduction ofcost for treating simple malaria cases to
villagers,

i, the reduction of illness time by early diagnosis and prompt
treatment of simple malaria cases,

i, the increase in the number of malaria patients treated in the
overall commune with CHWs, due to the reduction of non
treatment, self treatment and other non-medical treatment,

v, the reduction of malaria specific morbidity invillages and
communes exposed to CHWSs,

V. the reduction of malaria specific mortality invillages and
communes exposed to CHWS,

. Other expected outcomes in villages exposed to CHWs performance
in malaria control (but not easily measurable and or valuable) may be:

vi. the reduction of the flow of simple malaria cases from villages to
health centres and district hospitals,

Vil, the reduction of the number of severe cases of malaria at
health centre and district hospltaIH\?\Z early diagnosis and
prompt treatment of simple cases by CHWs in villages.

5.4.2 Expected benefits

The first three outcomes will be valuated as the benefit of
CHWs* performance in malaria control at the village level. They are the
followings

(1) the reduction of cost for treating simple malaria cases to
villagers,

(2) the reduction of illness time by early diagnosis and prompt
treatment of simple malaria cases,

(3) the increase in the number of malaria patients treated in the
overall commune with CHWs, due to the reduction of non treatment,
self treatment and other non-medical treatment,

This subsection of expected henefits is divided into five parts:
- valuation of expected benefits, .

- information needed for valuation of benefits,

- assumptions for valuation of benefits,

- notations, _

- calculation of the values of the benefits.
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1. Valuation of the expected benefits

_ The value of total benefit includes the three following

different types of benefit: . . _

(1) reduced cost incurred by malaria patients treated in the overall
commune with CHWs (benefit 1),

(2) value of reduced illness time for malaria patients in the overall
commune with CHWs (benefit 2),

(3) value of additional number of malaria patients treated in the
overall commune with CHWSs, which includes,
* value of prevented cases from non treatment,
* value of prevented cases from self-treatment,
* value of prevented cases from non medical treatment,
(benefit 3).

2. Information needed for valuation of benefits

~The model to be built requi_res some key information for
valuation of the benefits. The population of the communes, as well as
other specific information related to each type of benefit must be
known above as follows:

(1) Reduced cost incurred by malaria patients treated in the overall
commune with CHWs (benefit 1),

a. In villages without CHAS _
ratio of cases of malaria in a year over total population of the
commune, AT _
- number of cases treated in district hospital, health centre,
- treatment cost per case (drugs and others) in district hospital,
health centre, ,
- number of accompanym? persons per case,
- other expenses (travel + food) per case.

b. In villages with CHW

- the information as above, plus:

- number of cases treated by CHWs,

- treatment cost per case (drugs and others) at CHWS

(@ Value of reduced illness time for malaria patients in the overall
commune with CHWs (benefit 2),

_ Malaria home illness patients are assumed to lose productive
tlme_eq_uwalent to the duration or length of the illness, and
hospitalized malaria patients lose productive time equivalent to the
time spent in hospital. For children, it is assumed that one adult will
be in attendance for the duration of the hospital stay. Usually, an
adult caretaker remains with a hospitalized adult patient as well.
According to Ettling and Shepard (1991, 217), in addition after the
hospitalization, adult malaria patient is assumed to entail 3 days of
work lost at home, while for child cases, the production loss is
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ﬁssumed to be 1day of adult time spent in caring for the sick child at
ome.

. Moreover, there are two periods in the illness time of an adult:
a time during which the g)atlent cannot perform his/her usual task as
usual, assumed to be 50 %of day lost, and a time the patient cannot
perform at all his/her usual task, that is 100% of day lost (Ettling
and others, 1994, 77).

. Thus, the information required to calculate the cost of illness
time are:

number of home malaria cases per coninune in one year,
number of adult home malaria cases in a year,

number of children home malaria cases in a year,
length of home illness per case;

number of hosFitaIized cases of malaria,

number of adult hospitalized malaria cases in a year,
number of children hospitalized malaria cases in a year,
length of hospital stay per case.

(3) Value of additional number of malaria patients treated in the
overall cofinune with CHAS (benefit 3), which includes:
* value of prevented cases from non treatment,
* value of prevented cases from self-treatment,
* value of prevented cases from non-medical treatment,

In villages, not all cases of malaria are treated. A study of
the sources of care found that 5% of diseases at the village level are
not at all treated for many reasons, including financial and
gieographmal accessibility, beliefs, etc. (Alihonou, Hounye and others,

994).  Among those treated, the sources of treatment are various: self

treatment with market drug, traditional medicine, friend/parent advice,
exorcism, prayers etc. And it had been proved that all those sources of
treatment are more expensive than CHW who prescribe only essential
drugs. So, the presence of CHWs in the villages of experimental
communes would bring the service point close to the potential patients.
Thus, self treatment, non treatment, and non medical sources of
treatment because of inaccessibility of service are expected to be
reduced. As a result, the number of patients treated in the overall
communes with CHWs is expected to be higher than that of communes
without CHWS.

The information needed to value the savings for additional
number of patients treated are:

- number of no treatment over total number of malaria cases in the
commune for one year,

- number of self treatment
cost per self treatment,
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- number of non-medical treatment,
cost per non-medical treatment.

3. Assumptions for valuation of benefits

~ The followings are the necessary assumptions for valuatin% the
benefits on the basis of the required information of the section above:

- All the chan?es in malaria morbiditﬁ and mortality of the villagers
in experimental communes are due to the actions of CHWS.

Self treatment and other non-medical treatment of malaria cases
depend on health seeking behaviour of villagers.

Only adults (> 15 years old) in households are assumed to be
economically active, although it "is known that some children under 15
can contribute to certain extent to the household income.

- All adults are economically active 365 days per year.

- In case of no treatment for malaria, illness time is assumed to be
equivalent to the length of hospital stay.

4. Notation for valuation of outcomes
Commune with CHW = (CHW+) in subscript

Commune without CHW = (CHW-) in subscript
Total BeneflthB)

Benefit 1 =
Benefit 2 = (B2
Benefit 3 = (B3).

(1) Reduced cost incurred by salaria patients treated in the overall
commune with CHAS (B1):

ratio of cases of malaria in a year (rl),

number of cases treated by CHWs (r2),

number of cases treated in health centre (r3),
number of cases treated in district hospital (r4),

treatment cost per case, drugs and others (tl),

treatment cost per case treated by CHWs (t2),

treatment cost per case treated in health centre (t3),
treatment cost per case treated in district hospital (t4),

number of accompanyin? persons per case (nl),
other expenses (travel + food) per case (o),
number of days necessary to be accompanied ( 2).

(2) Value of reduced illness time for malaria patients in the overall
commune with CHA6 (B2):

number of home malaria cases in a year (r5)
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number of adult home malaria cases in a year (ré)
number of children home malaria cases in a year (r7)
length of home illness (11)

number of hosi)italized malaria cases (r8)

number of adult hospitalized for malaria in one year (r9)
number of children hospitalized for malaria in one year (rlO)
length of hospital stay (12)

number of days of no work at all (wl)
number of days of less work ( 2)
average daily wage or income of an adult (y).

(3) Value of additional number of malaria patients treated in the
overall commune with CHAS (B3), which includes:
* value of prevented cases from non treatment,
*value of prevented cases from self-treatment,
* value of prevented cases from non-medical treatment,

number of no treatment (rll)
number of self treatment (rl2)
cost per self treatment (cl)

number of non-medical treatment (
c

rl3)
cost per non-medical treatment (

I
2).
5. Calculation

a. Value of each type of benefit

1) Reduced cqst incurred by malaria patients treated in the overall
) commune w?th CHA8 (Bene)ht 1), 2

total treatment cost by CHWs (ttcc)
ttce = r2.t2

cost of accompanying person(s) (coap)
coap = (nl.o) + (nl~n2.y)

total treatment cost by health centre (ttch)
ttch = (r3.t3) + coap

total treatment cost by district hospital (ttcd)
ttcd = (r4.t4) + coap

BL = (ttch + ttcd)”™ - (ttch + tted + ttcc)”?

(2) Value of reduced illness time for malaria patients in the overall
commune with CHA§ (Benefit 2),

number of work days loss ( 3) = .
days lost for adult home illness in the household
(ré.wl) + (r6.1/2. 2) )
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+ days7 Ilolst for children home illness in the household
rt.

+ days lost for adult hospital illness in the household
2r9.12 + r9.3 days

+ days lost for children hospital illness in the household
rio.12 + rio.l day.

Value of days of work loss ( ); : 3.y
B2= 00 - A

(3) Value of additional number of malaria patients treated in the
overall commune with CHAs (Benefit 3), which includes,
* value of prevented cases from non treatment,
* value of prevented cases from self-treatment,
*value of prevented cases from non-medical treatment.

number of work days lost for non treatment of malaria ( 4)
(3ssum|1nl lgach case looses as long as length of hospital stay, 12)
=r

cost of non treatment (cont)
cont = rll.12yy

cost of self treatment (cost)
cost = rl2.cl

cost of non-medical treatment (conm)
conm = rl3.c2

B3 = (cont + cost + conm)™ - (cont + cost + conm)Cfct
b. Value of Total Benefit

Total Benefit (B) of CHWs performance impact in malaria control
at the wvillage level since the launching of the programme in
experimental communes is the summation of all three benefits calculated
above as follows:

B :Bl +B2 +B3
5.4.3 Cost-benefit analysis model

~The cost benefit analysis will be performed to judge whether or
not it is worth implementing such a programme. The behaviour of the
benefit will be analyzed for the commune which cost includes the
financial rewards to "the CHWs. The cost in such coranunes would be
higher The benefit in those communes is expected to be higher than in
experimental communes with no financial rewards to CHW.

The followings are a couple of assumptions that can strengthen



64

this equation: _ . _
costs of inputs and valuation of outcomes of CHWS impact in
malaria control should be done within a time frame to be defined
for the long run (>5 years) to allow changes which cannot occur in
short run (g< 5 years);
The costing of investment cost and the operating cost should
consider the inflation rate.

The cost versus benefit of the present CHWs programme will be
analyzed in two ways: _
benefit cost ratio of the CHW project,
net present value of the CHWs project.

1. The Benefit Cost Ratio

The equation for the estimation of benefit cost ratio is:

BIC = Benefit Cost ratio

The main equation is the estimation of benefit cost ratio on
cost benefit analysis conceﬁt. The ratio should be greater or equal to
one (B/C >1). The higher the ratio is, the better 'is the programme.

2. The Net Present Value

The cost benefit anal?/sis_can be done also by calculating the
net present value with the following formula:

B-C = Net Present Value

The net present value (NPV) should be greater or equal to zero
(B-C >0). The higher the NPV is, the hetter is the programme.

5.4.4 Expected health effects or effectiveness

~ This sub-section is divided into 4 parts:
- indicators for effectiveness analysis,
- assumption for analyzing the health effects,
- information needed for analyzing the health effects,
- calculation.

1. Indicators for effectiveness analysis

The following expected final outcomes or health effects will be
anaIKzed_as the effectiveness of CHWs performance in malaria control
at the village level in experimental communes:
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(1) reduction of malaria specific morbidity in villages and coalmines
exposed to CHWS,

(2) reduction of malaria specific mortality in villages and conmunes
exposed to CHWS,

2. Assumption for analyzing the health effects

It is assumed that all the changes in malaria morbidity and
mortality of the villagers in experimental communes are due to the
actions of CHWs.

3. Information needed for analyzing the health effects

(1) EQHe\(}IVuction of malaria specific morbidity in communes exposed to
S.

- population of experimental commune PIiE")
- population of control commune p )

- number of malaria cases detected monthly during 12 months of follow
up in the sample of households in experimental communes (mEj, mEj, mEj
..., MEj2), where mEj is the number of malaria cases in experlmental
commune” for the ith month of the survey.

- number of malaria cases detected monthly during 12 months of follow
up in the sample of households in control conmunes (mCj, mC, mCj, ...,
mC2), where mC is the number of malaria cases in confrol commune for
the “1th month of the survey.

(2) (F%He\(}lvuction of malaria specific mortality in communes exposed to
S.

- number of monthly deaths from malaria detected during 12 months of
follow up in the sample of households in experimental conmunes (MEj,
MEN ME], ..., ME2), where Mg is the number of deaths from malaria in
experimental commune for the ilh month of the survey.

- number of monthly deaths from malaria detected during 12 months of
follow l_Jf in the sample of households in control communes (MC], MCj, MCj,
Mij), where, MG is the number of deaths from malaria in control
commune” for the ith month of the survey.
4. Calculation

(1& Number of malaria cases prevented
- Number of malaria cases in experimental commune mtE")
me) = LnE = nmg +mg +mg + ... + mE2.

- Number of malaria cases in control commune _ngt)
m(ct) = Xmg = mCl+mG +mG + ... + mC.
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NUMBER CASES PREVENTED = [-errerroeceoeem *P(Ej] - m(K)

~The effectiveness of malaria control by CHVat the village level
regarding malaria specific morbidity is equal to the Number of cases of
malaria prevented In experimental communes (£1) compared to control
communes (ct).
(2) Number of deaths from malaria avoided
- Number of deaths from malaria in experimental commune MIEj.)
MEL) = XMg = MEL+ ME + M3+ ... + Mg2.
- Number of deaths from malaria in control commune M(ct)

MC) = I MG =M +MJ +MJ+ ... + Mg2
NUMBER DEATHS AVERTED = [+-crreremere - P(R)] - M(K)

~The effectiveness of malaria control by CHVat the village level
regarding malaria specific mprtalltY Is equal to the Number of deaths
from malaria averted in experimental communes (£1) compared to control
communes (ct)

5.4.5 Cost-effectiveness analysis model
~The cost and effectiveness equation for the cost effectiveness
analysis is:

CIE = Cost Effectiveness ratio

_ The cost effectiveness analrsisl of the programme is calculated
in natural unit as shown by the following equations:

(1) Regarding malaria morbidity,
. . Total Cost
Cost effectiveness ratio =

Number cases prevented

(i1) Regarding malaria mortality,
_ _ Total Cost
Cost effectiveness ratio =

Number deaths averted

The health effects will be analyzed specifically for the
communes which cost includes the financial rewards to the  CHWs. The
cost in such communes would be higher. The number of units of health
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effects (number of malaria cases prevented and number of deaths from
malaria averted) in those communes is expected to be higher than in
experimental corranunes with no financial rewards to CHWs. Likewise, the
cost per unit of effectiveness would be lower in experimental communes
with financial rewards to the CHWs than in experimental communes with
no financial rewards to CHWE.

5.5 Unit of Analysis of Cost and Outcomes Analysis

The unit of analysis for cost and outcomes analxsis is the
commune level which includes an avera?e number of 8-12 villages (the
health centre of the commune covers all the villages in the comnune).

5.6 Population and Sampling
5.6.1 Household survey for outcomes data collection

The target population for the household survey is the whole
population of the country. The study population is the population of
the six districts involved in the CHWs prograjime: the members of the
households of all the experimental communes (with CHWs), and also the
households of neighbouring communes (without HWS?. The sample size for
the experimental communes is N, calculated as follows:

2)* p*q

d2

where . .

- N is the desired sample size; o .

- p is the variability of characteristic to be measured in the

population; here, it is the maximum expected prevalence of malaria;

- 3 Is the pessimatic value, and is obtained by 1 minus p;

- s thedmaX|mum margin of error tolerated or degree of accuracy

required; o _

- Z] qis the degree of confidence (odds ratio) which is required to
be within the special range £d. Avalue of z = 2. 0r z = 1.96
is often chosen since this provides a degree of confidence
equal to odds of 19 to 1. This is technically termed a 9%
confidence interval.

N =

ith:
p =05 (50%); that value is chosen because there is no reasonable
estimate; so to maximize the sample size, we chose 50%;
q=1-p =0.5; as there is no reasonable estimate of p, we used 50%,
then q = 50%. This maximizes the expected variance {[))q = 0.25) and
ensures the sample size to be large enough for the purpose;
d=+ 1;/8: 0.01;
7 = 96 _
N - 9604 people = 1685 households (with 5.7 persons per household).

* Sampling techniques:

The 1685 households to be interviewed will be distributed in the
overall six communes proportionally to the size of the population of
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each experimental commune. The head of household or any adult in the
household can be interviewed. The number of households to be
interviewed by commune is on table 5.3.

Multistage stratified sampling was performed in 1990 to select
the experimental communes. There are six strata (each province is one
stratum) in the country. There was a random choice of one district in
each province, then a random choice of one experimental or pilot
commune in each of the districts selected.

Table 5.3: Sample size for Each Experimental Commune

Experimental  Population  Sample size Sample size

Communes of population of households
1. Agatogho 7,961 1,056 185

2. Djougou2 17,336 2,300 403

3. Hevie 7,058 936 164

4. Paouignan 18,075 2,398 421

5. Sori 13,391 1,776 312

6. Takon 8,582 1,138 200

Total 72,403 9,604 1,685

~The control communes for each experimental commune, selected by
purposive (non probability) sampling, are all the surrounding two or
three communes in the same district, for their characteristics resemble
those of the experimental commune with reqard to the demographic
characteristics, socio-economic conditions, culture, beliefs, religion,
etc., except for the existence of CHWs. In Bénin, the district within
the province is an homogenous social, cultural, economic and
administrative unit,

5.6.2 Other data collection

Additional inﬁut and some benefit data will be collected at the
health centres. Health centre records will be used and health personnel
(nurses, assistant-nurses and midwives) involved in the CHAs programme
will be interviewed. Also, the CHWs will be interviewed for evaluating
their of opportunity cost. For all these, all the CHWs (126) in the
experimental communes will be interviewed as explained earlier in
section 4.3.8; the medical officers of the six districts (6 MD) are
also might be included.



5.7 Tools for Data Collection
5.7.1 Cost data collection

Table 5.4 summarizes all the data to be collected

activities costing.
Table 5.4: Costs Data Collection

Information Measurement

1. Training of midwife for training CHWs Interview
- number of midwives to be trained

- number of required training days

- required number of trainers

- perdiem per trainee (Franc CFA)

- perdiem per trainer (Franc CFA)

- travel cost per trainee (Franc CFA)

- administration cost per trainee (Franc CFA)

- field visit cost per trainee (Franc CFA)

2. Training of CHWs Interview
- number of CHWs per commune

- number of required training days

- required number of trainers

- perdiem per trainee

- perdiem per trainer

- average travel cost per trainee

- administration cost per trainee

3. Villages assemblies per commune Interview
- average length (hour) per assembly

- number of assemblies per commune

- number participants adults per assembly

- number of health personnel per assembly

1- number of villages per commune

I 4. Equipment of midwife per commune Calculation
- cost per motorcycle
- cost of other equipment per midwife

5. Cost of equipment of CHW\s Calculation

16. Salary of midwife per year Interview

Type of data

primary

primary

primary

secondary

secondary

primary

69

for inputs

Sources of data

HC personnel

HC personnel
CHW\&

HC personnel
CH\&

DH record

CH record

HC personnel
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Retraining of CHWs Calculation
#er of retraining per year
#Hoer of days per retraining
#ber of CHWs per commune
adainistration cost per retraining
aber of trainers per session
average travel cost per trainee

Supervision of CHWs Calculation
average time of supervision per CH\s

transport cost per month

hourly salary of supervisor

Yearly cost of all tools of management needed Calculation

by the CHWs programme per commune

10. Opportunity cost per CHV Interview

average time per day for CHWs' tasks
percentage of time for malaria control

11. Financial incentives of OGS Interview

number of CHWs trained
yearly amount of financial incentives

5.7.2 Benefits data collection

secondary

secondary

secondary

primary

primary

70

HC record

HC record

HC record

CHW\5
HC personnel

~ The table 55 summarizes all the data to be collected for
benefits data analysis. The comprehensive questionnaire for benefits
data collection is "in appendix 2
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Table 5.5: Benefits Data Collection

Variables (Benefits) Unit Measuresent Type of data Sources of
data

1. Reduced cost incurred by Franc CFA interview primary data Household

malaria patients treated in the calculation

overall CQMune with C»tg,

- NumDer of malaria cases Der year
- number of cases treated in
district hospitals, health centres
and CHWs

- treatment cost per case in
district hospitals, health centres
and CHWs...

- numDer accompaniea persons

- other expenses per case

- average daily rurai wage in each

province

2.Value of reduced illness time Franc CFA interview primary data households
- number of home malaria  (adult, calculation

children)

- length of home illness

- number of hospitalized cases
(adult, children)

-length of hospital stay

3. Value of additional patients Franc CFA interview primary data households
treated calculation

- numDer of no treatment

- numDer of self treatment

- cost per self treatment,

- number of non-medical treatment,

- cost per non-medical treatment.

5.7.3 Health effects data collection

~Table 5.6 summarizes all the data to be collected for
effectiveness data analysis. The comprehensive questionnaire for
effectiveness data collection is in appendix 2.



Table 5.6: Effectiveness Data Collection

Variables (Effectiveness)

1. Redaction of miaria specific
aorbidity in cowries exposed to CHHs:

- population of experimental communes
- population of control commune of
each experimental commune

- number of malaria cases monthly
during one year in the samples of
households in experimental communes
- numoer of malaria cases monthly
during one year in the samples of
housenoias in control communes

2. Reduction of «alaria *cific
aortality in coaunes exposed to CHHs:

- number of monthly deaths from
malaria during one year in the samples
of households in experimental communes
- number of monthly deaths from
malaria during one year in the samples
of households in control communes

Unit Measurement

Number interview
calculation

Number interview
calculation

Type of data

primary data

secondary
data

secondary
data

primary data

primary data

Sources of
data

Housenold

Statistics
institute

Housenold

Household
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