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PREFACE

The International Centre for Diarrhoeal Disease Research,
Bangladesh (YCDDR,B) is an autonomous, Internaticnal, philan-
thropic and non-profit centre for research, education and
training as well as clinical service. The Centre is derived
from the Cholera Research Laboratory (CRL). The activities of
the institution are to undertake and promote study, research
and dissemination of knowledge in diarrhoeal diseases and
directly related subjects of nutrition and fertility with a
view to develop improved methods of health care and for the
prevention and control of diarrhoeal diseases and improvement
of public health programmes with special relevance to develop-
ing countries. ICDDR,B issues annual report, working paver,
scientific report, special-publication, monograph, thesis and
dissertation, and newsletter which demonstrate the type of
research activity currently in progress at ICDDR,B. The views
expressed in these papers are those of authors and do not
necessarily represent views of International Centre for
Diarrhoeal Disease Research, Bangladesh. They should not be
quoted without the permission of the authors.
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ABSTRACT

In its Matlab rural researqh station the ICDDR,B services include
a treatment centre for didf}hoeal diseases and a fleet of ambulances
(speed boats). The study almed to estimate econocmic resource cost of the
services and to analyse theiy cost/effectiveness., BAltexnative formg of

-services are discussed.
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Cost effectiveness and cost benefit techniques are widely used to
help allocate economic resources. They are fncreasingly being used in
health areas (1). Cost benefit studfes are less frequently used for
health, since they require a quantification of the monetary value of all .
benefits, a difficult task when considering saving life or alleviating .
suffering. Cost effectiveness studies use a different approach as they .. .
comparg the costs of achieving a particular end and are therefore appro--
priate when comparing dt?ferent health interventions with the same end.

' The present study compares the cost effectiveness of threel services -
with the same end (treatment of diarrhoea and preventing diarrhoea related

deaths} in a rural area of Bangladesh. Two criteria of effectiveness are .

used: the cost per patient treated, and the cost per patient of a given.
degree of dehydration treated. The degree of dehydration is taken.as a
proxy for severity of illness for watery dfarrhoea. The study also uses.
exigting estimates of the probability that.a person with a given degree of
dehydration will die if not treated. Thus, a third criterion can be used,
i.e. cost per "death averted". The study also considers the question "who
benefits® from different services. Information is provided on user
characteristics such as age, sex and distance from hospital, so that cost

effectiveness of treating a sub~-group of particular interest, can be found.

In the past, effectiveness studies have been made twice at Matlab
treatment. centre .(MTC) (2,3) where the present study took place. For
1969-70, Mosley et al., (2) found that the treatment centre was effective
when compared to an immunization programme against cholera. During the
cholera cutbreak in 1969-70, they estimated that the treatment centre
treated 318 cases requiring treatment and averted 159 deaths, whereas a
vaccine would have averted fewer than 143 of the hospital cases and hence
correspondingly fewer deaths. The cholera vaccine could not have helped
non-cholera diarrhoeas, whereas the treatment centre did. Mosley et al.,
presented figures for total annual costs of a hospital and of a vaccine
programme, which suggest that a hospital would be more cost effective.
Their figures can be used to calculate a cost per patient of 44.6 takas
and per death averted of 1,805.0 takas. This would be equal to about
$14.91 and $603.48 in 1980 prices, using a World Bank price index (19).

For 1975, Oberle et al., (3} calculated the cost effectiveness of the
the same MTC. Cost per patient per day for hospitalization and ambulances
was estimated at $11.00, which was equivalent to an expenditure of $0.14
per capita in the region served. This would be $13.83 and $0.18 in 1980

1 Matlab treatment centre, ambulances to Matlab, Sotaki Community
Treatment Centre.



prices, Cost per death ayerted was estimated as $38.00 to $81.00, or
$48.00 to $102,00 at 1980 prices, This cost varied by age and etiology.
The cost-effectiveness of an immunization programme was not explicitly
calculated, but indicated to be highaer.

The Oberle study (3} has been criticized for providing unrealistically
low cost estimates. A figure ©f $11.00 for daily cost -of services per
patient was seen as consexrvative, and it was thought that ftems such as cost
of expatriate supervision should be added. Details of the economic calcula«
tions were not included in the paper, but they were probably derived from
financial records, These recerds may not measure actual costs very
accurately, since the treatment centre ‘exists as part of an organization -
with several activities such as research and field surveillance, and with
activities in different geographic areas., Therefore, there is a.problem in
asgigning certain joint costs, between different services. It is thought
that the financial records somewhat understate hospital costs, by excluding
some items.such .as cost of administration in Dacca, and the cost of
expatriate supervision. The 'presént study aims to estimate economie
resource cost of services rather than the reported financial cost. In
addition, an explicit cost effectiveness comparison is made with other
services, The three services examined are Matlab treatment centre, .the -
ambulances to Matlab, and a local centre staffed by paramedics at. Sotaki.

BACKGROUND

. .

Matlab thana is sjituated 40 miles southeast of Dacca, Bangladesh.
Selected villages in the surrounding area have been under demographic
surveillance since 1966, and gholera vaccine trials have been performed.
Demographic and other characteristics of the area have been described in
annual volw.es, and periodic census information is obtained (4).

The Matlab Treatment Cerntre

The treatment ceutre iz nok referred to as a hospital, as patients
without diarrhoea are supposed to use the government health facllities,
The centre is located in Ma~lab bazar, and serves people from Matlab
thana as well as more distsat thana's and districts. BRbout 65% of patients
come from cutside the demographic surveillance area, and about 40% from
outside Matlab thana.

The treatment centre (TC) opened in 1963. Between September 1964 and
January 1978, there was a separate outpatient department which aimed to
use oral rehydration for less severely dehydrated patients (Table ). In
1979/80 the centre had five medical officers, a ward master, five nurses,
and eight nursing ‘and ward attendants, in addition to non-medical staff.



TABLE 1--mERs OF PATIENTS AT MATLAB TREATMENT CENTRE (MTC) 1863-79

—~

Admissions " Outpatients Total

1963 SRR (52) T 2!
1964 804 © (a/ay? 804
1965 | 887 1332 2219
19667 956 1513 2469
1967 949 1873 2822
1968 1960 2716 4676
1969 2223 3563 5786
1970 . 2893 3765 6658
1971 2331 1843 4174
1972 1391 2694 4085
1973 720 2776 3496
1974 4763 8882 13645
1975 4125 8388 12513
1976 3034 7365 10399
1977 : 6584 11266 17850
1978 : 13761 (924)° 14685
1979 - 11469 - 11469

. July'79/June'80 10617 o - 10617
( ) denot¥s not complete year

Notes: ICentre opens December 1, 1963

OPD opens September. 20, 1964

Centre moved from barge to b;éﬁent building
Ambulance systém ex;énded;

OPD closed January §0£j19?3“i '

Source: Matlab Admissions-ﬁéoks o

2
3
[
5

Tl



It occupled a kutcha building and part of a pucca building. Daily
admissions were on average 29. Patients stayed between O and 11 nights
in the centre, on average 1.6 nights.

The TC had a small pathology laboratory with two staff, to perform
stool, blood and other tests. In adéftion there was a microbiology lab
with four staff whe spent about 20% of their time doing routine samples on
hosgpital patients, and the rest on more research-oriented work. The.
hospital building alsc shelters a family planning clinic and the offices of
the other research activities like D.S.S., MCH-FP and special studies, A
separate room in a different building shelters the productive of packets of
oral rehydration salts (ORS) prepared for the hospital and field according
to the WHO formula. The coexistance of services in one location, with
joint use of personnel and equipment, was one difficulty in estimating
costs. Treatment centre costs here include the centre itself and the
pathology lab only.

For serious cases of dlarrhoea with associated dehydration treatment
initialiy starts with IV fluids. Most patients received some oral fluid.
Additional medicines were used for associated complications or illnesses.
At least, 50% of children had either worms, tonsillitis or respiratory
problems in addition to diarrhoea.l

Part of the area under demographic surveillance has been involved in
two reusearch trials for homebased oral rehydration therapy in the treatment
of diarrhoea. The effect of these on hospitalization has been, and is -
being, examined elsewhere (5,6}.

Table I shows that use of the centre has increased over the years,
perhaps due to increased knowledge of its activities, and improved facil-
ities or more simply as a reflection of increased population. Certain
years of especially high use, e.g. 1969, 1970, 1977 can he explained by
cholera outbreaks. OQutbreaks lead to increased numbers of actual cholera
cases, but alse to increased hospitalization of other cases due to fear of
cholera., The very high continuing use since the 1974 famine is difficult
to explain as major cholera epidemics occurred only in 1977/8.

Ambulance and Referral System o e £

There are five ambulances for the treatment centre. Four are 35 hp
speedbeoats posted at distances of 30 to 70 minutes from the treatment
centre, and one jeep 9 miles away. A flfth ambulance boat at Sotaki,

90 minutes away, was withdrawn on November 3d 1979. The fransport is
used mainly but not exclusively for ambulance work:. -Patients go to the
ambulance stations and request transpert. There havqﬂbeen attempts to
institute a referral system via the community workers, but the system is
not fully operational as yet. Either one or two patients will come at a

1 MrC physicians' personnel communication,
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patientr had to come greater distances than the average hOSpital patient.
Eighty percent come Pfrom outside the demographic surveillance arxea, and 60%

from outside Matlah thana. There is no charge to patients using the Matlab
treatment centre and ambulances.

The closure of the fifth ambulance boat, led to community efforts to
obtain an alternative service for the treatment of diarrhoea: a treatment
centre was opened in an ICDDR,B building at community initfative. The
ICDDR,B supplied free of charge hospital and office supplies, and trained
four volunteers to give oral and IV fluids, and certain drugs. "R patjent
fee of 15 taka per course of treatment was used to cover local expenses
including wages of the volunteers., & local committee administered the
tentre, tock charge of financial management and reported monthly to the
Matlab centre, giving information as to numbers of patients and stock of
drugs, and making supply requests., At the Sotaki centré, an admissions
book and treatment records were maintained.

MATERIAL AND METHODS

Cost information for Matlab treatment centre and ambulances has
obtained from financial, supply, worker time use records, and equipment
use logs, Where possible, costs were estimated directly from guantity
records and_price records, rather than financial amounts., Thisg was- partly
to help allocate costs joint batween the T.C, and other services. Cost
figures are presented in two ways here., Firstly, they are presented by
operationally useful categorjes such as wages, rent, etc., and secondly
according to economic concepts of short and long run average, and average
variable costs, These economic terms are  explained in Appendix A.

Cost information from Sotaki T.C. was obtained from supply requisitions
sent from Sotaki to Matlab, from estimates of local income, and from an
imputed cost of the training provided. Methods are detailed in Appendix A.

In studying costs, private costs to patients are not included. These
include items such as cost of transport to hospital if not by ambulance,
gost of food for attendants and for patients where applicable, and cpportun-
ity cost of time of both patients and attendants spent travelling to and
from, and remaining at, the hospital. It will be argued later that these
costs, though possibly small in relation tc the reported costs of services,
are nevertheless large enough to provide a deterrent to some individuals to
use of a service. The private costs differ somewhat between the services.
For instance, at Matlab patients and nursing mother attendants receive free
foed, whereas at Scotakl they do not.



Effectiveness of a service was judged by the numbers of patients, and
by the numbers within subcategories of interest, namely dehydration status,
age and sex groups, and distance from centre, An estimate was also made of
deaths averted. The study attempted to obtain comparable information for
each of the three services, and wherever possible for the complete financial
year July 1979 to June 1980, to avoid the seasonal effects of the incidence
of diarrhoeal digeases on hospitalization.

For Matlab treatment centre, information on age, sex, duration of'stay
and means of transport was obtalned from the admissions register. Infofma-
tion on symptoms, on treatment whilst in hospital, and on fluid intake, came
from therapy sheets. Information on hospitalization rates by distance was
obtained from a subsample of villages in the demegraphic surveillance area,
for which recent population figures and distance figures were obtainable.
This latter information was obtained from data coded for the ongoling oral
therapy study (&) and comprises about 20% of hospital admissions.

Information about ambulance users was obtained from the Matlab
admission register from Octobexr 1979 to January 1980. Prior to mid
September 1979, the method of transport to the treatment centre had not
been recorded,

Information on Sotaki T.C. users was obtained from Sotaki admissions
registe¥. In addition, a study of patients from villages identified as . -
"switching” use from Matlab to Scotaki was made. This involved examining
the Matlab T.C. admissions book for two years, one before and one after
Sotaki's opening, from December 1978 - November 1380. A more detailed
study was made using Matlab T.C. records December 1978 ~ May 1979, and
Decenmber 1979 - May 1980, for selected patients. The study of "switch” in
use is detailed in Appendix B.

Dehydration status was used as a measure of the severity of illness.
This is appropriate for watery diarrhoeas but not for dysentery. As it is
a rather subjective critérion, in this study number of nights spent in
hospital is sometimes used as an alternative indicator. Clinical measures
of dehydration such as weight gain in hospital, were not made available,

RESULTS

Costs

The economic terms, uwnderlined the first time they appear, are defined
in Appendix A. Tables II and III derive from financial records 1975/6~
1879/80. Table IT suggests that the real (i.e. deflated by a price index)
costs of treatment per patient, fluctuate gquite widely between years, with
a tendency for lower costs per patient when there are more patients. This



TABLE II-~COSTS QF MATLAR HEALTH SERVICES AND ADMINISTRATION FROM
FINANCIAL REPORTS, 1976-77 TO 1973-8C (ANNUAL COST IN US $)

Health services, current

prices

Administration, current

prices

1976-77 1877-78 1978-79 1979-80

113,674 132,723 124,704 156,938

20,243 61,066 80,080 51,042

Health services,

1979-80 prices

157,561 163,214 140,112 156,938

Health services plus

Administration, 1979-80

prices

185,619 238,309 230,086 . 207,980

Number of patients,
MIC for finamcial year 11,800 18, 264 . 13,510 10,617

Cost per patient,

1979-80 prices

- bhealth services only 13.35 8.94 10.37 14.78
-~ health services plus . '
administration 15.73 13.05 17.03 19.59

Note: Source:

ICDDR,B financial records. Health services comprises
hospital and ambulances. Total cost differs from cost
estimates presented elsewhere here, since these are
financial costs and elsewhere estimated resource costs
are presented. “ Where financial year was not July~June,
data was adjusted to July~June assuming financial costs
were equal for each quarter of reported vear. Price
deflator used is World Bank Index for wholesale prices

of agricultural and industrial products (19), to convert
from current prices tp 1979-80 prices.



TABLE ITI--SHARES OF SELECTER COMPQNENTS IN MATLAB HEALTH SERVICER
COSTS 1976-77 TO 1979-80 SHARES EXPRESSED AS COLUMN PERCENTAGES

Financial Year

Cost_category | 1976~77  1977-78  1978~79  1979-80
Wages
- staffﬁ(including overtime) 26.30 28.73 34,21 49,40
- casual - 1.25 1.71 1.81 0.86
Rent . G.t1 .06 0.02 0.34
At
Supplies
~ drugs & fhemicalsﬁauih 23.3. 16.57 10.99 8.16
-~ glagsware & lab 1.08 0.50 0.60 - 0.46
- hospital g 6.08 6.44 6.10 © 6.99
- office 4,85 1.48 0.35 0.40
- gasoline, lubricant 26.67 30.82: 30.76 18.46
~ food for ‘patients = 7.05 10.54 11.77 10.86 -
Equipment 0.11 0.92 0.78 0.34
TOTAL (%) '160.00 100.00 100.00 100.00

Source: ICDDR,B financial records whete financial year was not
July-June, conversion to July-June finaneial year, assumed
constant cost per month w1th1n reported financial year.



might be expected since costs depending directly on the numbers of patients
form only about a quarter of short run costs., When the number of patients
increases, use of drugs and food increases, but the hogpital is unlikely to
rent more space or hire more doctors, This costs increase in smaller pPropor-
tion than number of patients., This needs not mean that it is really cheaper
to treat a patient, Due to pressure on space and doctors, patients may stay
a shorter time in hospital, or receive less attention, hence & different
kind of service igs being given to patients.

Table IIY presents the shares of selected items in total costs., A
.. similar tengency 1s observed, for user dependent costs (drugs, foodq,
gasoline} to form .a higher proportion of costs in years with more patients,
and usex independent cosgts (wages, excluding casual labour) to form a lower
proportion. Other fluctuations may be attributable to differential rates of
inflation.

Tables IV-yI compare the economic resource costs of the three services,
as estimated in Appendix A, Table IV presents costs of the three services
by economic concepts. Table V presents costs of the three services by
operational categories. Cogt levels differ, Comparing leng run average
costs it takes $3.36 to treat a patient at Sotaki,  against between $15.865
and $16.77 (depending on assumptions) at Matlab, with an additional $12.8%
prer patient who comes by ambulance., The cost structures of the three
services also differ, The Matlab centre has high short run, user indepen-
dent costs (wages, rent), and therefore short run average cost is high
relative to other costs, Sotaki's costs are predominantly user dependent
(drugsg, supplies) and short run average variable cost is high relative to
other costs. The ambulances have both high user dependent costs (gasoline}
and long run costs (equipment) hence both high short run average variable
costs and long run average costs, -

Using a shadow exchange rate (Table VI) does not affect relative
rankings of the costs of services, but points out that a maximum variant
estimate of the cost to the Bangladesh economy of treating a patient who
comes by ambulance to Matlab, {25 - 33 ys $) is 494 takas. Tables VII to
IX give more detailed costs of each service. Tables IV to VI were derived
from these tables.

The different economic .cost concepts are presented, in order to allow
the information to be used for different purposes. Suppose one wanted to
consider the policy option of replacing the use of Matlab T.C. for some
patients, and opening a new subcentre for them. One would then compare the
long run average varjiable cost savings at Matlab and on the ambulances, with
the long run average cost of cpening a new centre. Alternatively, in making
an economy-wide health plan and deciding whether to invest in new resources,
one would compare long run average cost of the alternatives. In making a
decision whether to replace a worn out ambulance bhoat or instead to
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TABLE TV--ESTTMATED RESOURCE COSTS BY ECONOMIC CATEGORIES (IN US $),
MATLAB TREATMENT CENTRE, AMBUALANCES, AND SOTAKI (FY 1979-80)

Matlab VI Matlab V5 Ambulances Sotaki

Wages ?9,509-:'- - 84,009 8,896 891!
Supplies 75,129 - | 75;129' 34,768 ©1,673
Maintenance 151 151 3,646 -
Rent . , " 1,600 o f' 3,840 ' 172 200
Admini;tration ““"*?,869“7 - 8,869 2,504 -
Equipment ' ;”__:“§?2~' : 922 6,217 302
Training Sl - - | ?80
Microbiology lab | Iliri." 2;15? = if‘—‘
User numbers -I6,618 iO,éiS“ .of;,35‘.9:’-‘:_"'=~ 851

o
- '
il yoey e ! T
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] .
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TAELE V--ESTIMATED RESOURCE, COSTS (In US $) BY OPERATIONAL CATEGORIES,
MATLAB T.C., AMBULANCE AND SOTAKT (FY 1979-g0)

Matlah

Al V2 V3 Vi V5 _ Ambulance Sotaki
Short ron average
variable cost 3.9 3,91 3,91 3.9y 3.91 7.98  1.83
Short run average
cost 15.56 15,77 16.27 15.76 16.68 11.47 3.10
Long run average
cost . 15.65 15,86 16.136 15.85 17.77 12.89 3.36

Note:

For Matlah, several. variants are presented
i '

VI minimum estimate: no microbiology lab, excluding expatriate
salary, replacing;gxisting gucca building with rented kireha
one,

V2 minimum estimate, but with existing building.
V3 minimum estimate, but with expatriate salary included.
V4  minimum estimate, but with microbiology costsg.

V5 maximum variant (minimum, plus expatriate, plus
microbiology, plus pucca building),




TABLE VI*vEFFECT OF SHADOW EXCHRNGE RATE ON COSTS

Short run average
variable cost

Short run average
cost

Long run average
cost

Short run average
variable cost

Short run average
cost

A _
Long run average
COBE

Costs at $ 1 = Tk.15 {in takas)

M.T.C. M.T.C.

rinimum max imum

variant VI variant V5  Ambulance Sotakil
58.65 58.65 1§9.70 27.45
233.46 250.20 172.01 46.50
234.75 251.55 193.35 50,40

Costs at $ 1 = Tk.20 {(in takas)

M.T.C. M.T.C.

minimum ax L mum

variant VI variant V5  Ambulance Sotaki

70.37 70.37 159.52 32.80

245,13 260.80 211.89 51.91
246.85 266,.20 228.61 55.83

Note: See Appendix A for derivation.

13
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TABLE VII--RESOURCE COSTS, MATLAB TREATMENT CENTRE, FY 1979-80

Paid in
Taka _ Us $
Wages : 1,192,636 (7,500)2
Supplies n/a n/a
Maintenance n/a n/a
Rent . 24,000 , -
(57,600) -
Administration 133,040 -
Equipment n/a n/a
Microbiology.lab (l49,409)4 -

Costs of variants, in $

Total'

79,509
75,129

151

1,600

8,869
922

1 2 3 4 5
Total, user-variable
costs . 41,547 41,547 41,547 41,547 41,547
Total, short run costs 165,258 167,498 172,758 167,376 177,116
Total, .long run costs 166,181 168,421 173,681 168,298 178,038
Short run average :
variable cost3 : 3.91 3.9) 3.91 3.91 3.91
Short run average cost  }5.56 15,77 16.27 15.76 16.68
Long run average cost 15.65 15.86 16.36 15.85 16.77
User numbers = 10,618
Notes: excludes bracketed items

added in variants 3 and 5

replaces lower figure in varlants 2 and 5

added in variants 4 and 5

addltlonal costs in variants are assumed to be user,
independent, and affect only average costs, not
average variable costs

el p o



TABLE VIIT--RESOURCE COSTS, AMBULANCE SERVICE, FY 1979-80

Paid in
L Taka Us $ Total
Wages. : 133,443 - §,896
Supplies - 34,768 34,768
Maintenance 54,687 - 3,646
Rent 2,580 - 172
Administration 37,566 - 2,504
Equipment - 6,217 6,217
Total, user variable costs - 34,768 34,768
Total, short run costs 198,376 34,768 49,987
Total, long run costs 198,276 40,985 56,204
Shor:z run average
variable cost _ . N . ' $ 7.98
Short run average cost ‘ - P 11.47
Long run average cost : | . 12.89
Car . Boat . Both
Number of usérs 891 3,468 T 4,359
Number of trips 547 2,749 3,296
Cost gas per user (SRAVC) $ 2,47 $ 9,39 $ 7.98
Cost gas per trip (SRAVC) $  4.02 $ 11.85 ~h¢ 10.55



TABLE IX-~RESQURCE COSTS, SOTAKI TREATMENT CENTRE,
DECEMBER 19738-NOVEMBER 80 K

Paid in Taka Paid in US $§ Total (§)

Wages 13,365.00 - 891.00
Supplies 10,721.01 958.27 1,673.00
Rent and maintenance 3,000.00 - 200,00
Administration = - | -

. Equipment - | 3,841.65 C46.12  302.23

" raining | | 5,706.42 - - 380.43
Tota}, gser-variable coéts 13,265.,58 9&1:8; oo €,652.21
u%gka;;zshort run costs . 27,086.00 958.é;ﬂ{. 2,764.00
iegglg'long run costs . 30,268.69 973.64 - 12,9915

RIS

Short run average : 'W

- variable cost : - ' _ - $ 1.83
Short run average cost | - -~ $  3.10
Long run average cost - - $ 3.36

User numbers = B91
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centribute to a local centre, the decision would be based on long run
average cost of the centre, and long run average cost of ambulance, plus
long run average variable cost at Matlab. The logic is, that if fixed
outlays are being made, one must consider long run average costs. If the
fixed outlay has been made, one should use long run average variable costs.
If the time horizon were very short, say one year, one would use short

run costs.

Effects and Cost-effectiveness

Tables XI and XII provide Information on the total numbers of users
of -the three services, and on the total numbers with & given degree of
dehydration. From these, Table X was derived. The simplest measure of
cost~effectivencss, is long run average cost per patient treated. A
further calculation is made of cost per user with severe debhydration, and
uging Chen's {7) assumption that 50% of these patients would have died,
cost per "death averted™ is calculated. The latter estimate should be
treated with caution and deserved comments. It seems that at Sotaki and
at Matlab dehydratilon categories are noncomparable, and at Sotaki the
relative numbers of severe cases is overstated, giving a comparatively low
figure for cost per death averted at Sotaki. The 50% criterion is
arbitrary (although probably not far from reality), since there is an
ethical problem in obtaining information as teo the probability of a
severely dehydrated patient dying if untreated. Oberle {3} uses a more
precise criterion based on clinical information on fluid loss and weight
gain in hospital. This might improve information on likely numbers of
deaths averted, but his criterion remains rather arbitrary. The informatio
necessary for a calculation similar to Oberle's wag not available for the
present study. The level of costs for deaths averted 1s guite high when
analysed in the context of the Bangladesh health budget. . At Sotaki:, the
cost of a "death averted" is §187.19., At Matlab it is $1,262,10 to
$1,352.40 plus an additional $357.1C if the patient came by ambulance.

Detailed Study of Effectiveness

When providing a heavily subsidized service, a guestion frequently
considered is not only how many people benefit, but who benefits. There
is usually some target population, for a service which presumably for a
treatment centre would be the most sick patients, It is of interest to
see how many of the target population are reached, as compared to how many
non~target beneficiaries. The more non-target users there are, the bigher
is the cost per target user. There is also an equity issue, in that
treating a patient who comes by speedboat is equivalent to a 491 takas
income transfer (maximum estimate), and it is of interest to see whether
there are biases.
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TABLE X~-SUMMARY COST-EFFECTIVENESS FIGURES, IN US $

Matlab TC Matlab TC Ambulance Sotaki
Vi V5

Long run'average cost
per patient 15.65 16.77 12.89 3.36
Long run average cost )
per severe patient! 631.04 676.21 178.53 93.59
Long run average cost
per "death averted"Z 1262.10 1352.40 357.06 187.19
Note: | Patients for whom severe dehydration was recorded

-ont admission

2 It is assumed 50Z of meverely dehydrated patients
would have died in absence of treatment,
following Chen (7)



TABLE XI--AGE-SEX COMPOSITION, AND TOTAL NUMBERS OF USERS OF THREE SERVICES, JULY 1979-JUNE 1980

Age categories, Years

Male Female All  JAll

0-4 5=14 15-44&  45~-59 60 + N~4  5=14  15-44 "45-39 60 + Male [Female|Total
Census AreaI
Population 14075 23379 36121 11032 3558 13362 21825 38680 9980 2934 ; 88165186781 | 174946
Matlab TC,Tota12 - 3424 1i15 Ilts 308 186 1885 292 1593 265 106 6238: 4114 i0B18
Speedboat, Tota13 1425 S03 342 113 73 7446 342 645 82 37 2480 1877 4339

£
Sotaki, Total 346 76 76 44 19 163 32 110 24 ] 560! 330 891
Matlab TC, Census
Sub~sample 731 186 223 91 39 454 137 295 a3 16 1270 985 2255
Row Percentages ;

Census Area _ i
Population 8.04 13.26 20.85 6.31] 2.03 7.64 12.47 22.11 5.70 1.67 150.39; 49,60 180
Matlab TC, Total 32.25 10.50 10.30 3.75 1.75 17.75 2.75 15.00 2.50 }.00 | 58.75: 38,75 100
Speedboat, Total 32.68 11.54 7.84 2.59 1.69 i7.12 7.835 14,79 1.88 0.84 56.93 43.06 190
Sotaki, Total 318.20 8.54 8.54 4,83 2.13 18.31 3.60 i2.306 2.70 G.1t {1 62.92 | 37.08 100
Mariab TC, Census :
Sub-sample 32.40 8.25 9.80 4.04 1.73 20.13 6.07 13.08 3.68 0.71 | 56.32 | 43.68 100

Notes:

Census area is under demographic surveillance

Age-sex composition obtained from sample of 400 records, 100 per month (October 1979 - January 1980)

Year December 1979 - November 1980 (Sotaki opens December 1, 1979)
Census sub-sample area represents 757 of Census area

!
2
3 Obtained from sampling all patients coming by ambulance for 4 months (October 1979 - January 1980 x 3)
4
)

6T
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TABLE XII~-PERCENTAGES OF USERS BY DEHYDRATION STATUS (ROW PERCENTAGES)

Dehydration level Average dehydration
0 ] 2 3 4 N level

Matlab TC' 19.42 50.91 21.33 5.85 2.48 2255 1.21
Sotaki’ - 11.00 55.22 30.19 3.59 891 2.26

Matlab users, by method of traunsport
Speedboat 13.0  38.4 32.6 9.4 6.5 138 1.58
Car/jeep 17.8  39.3° 25.0 7.1 10.7 15 1.54
Countryboat’ 18.6 50.0 25.5 5.9 0.0 102 1,19
Rickshaw 27.3  37.9 22.7 9.1 3.0 66 1.44
Foot 2.5 60.0¢ .17.5 7.5 2.5 40 1.28
Launch 25.0 75.0 0.0 0.0 0.0 4 0.75
Babytaxi 0.0 31.8 10.7 10.7 7.1 15 1.36
Don't know 42,9 28,6 28.6 0.0 0.0 7 0.86

Matlab users, dehydration status compared to

“representation ratie" '

- Age, years
Male ; ;. Female

0-2 3-4 5-14 1544 45-64 65+ | 0~2  3-4  5-14.15-44 45-64 65+
Average
dehydration 0.88 1.02 1.47 1.40 1.59 1.44(0.95 1.19 1.62 1.68 1.72 1.39
"Representation ) .
ratio"3 4,03 0.62 0,48 0.64 0.85 2.64  0.49 0.59 0.65 0.43

1
2

All patients from census subsample.

The classification systems for dehydration on admission differ in Matlab
and Sotaki. In the latter there is no category for zero dehydration.
Thus category 0 in Matlab may be comparable to category | in Sotaki, and
3 and 4 in Matlab to 4 in Sotaki. Categories are O-none (Matlab only),
{-mild, 2~-moderate, 3-moderate-severe, 4~severe.

"Representation ratio” is derived by dividing percentage share of a
particular age and sex group of Matlab TC admissions, by it, percentage
share of population, from Table IT,

Source: Matlab: 400 sample patients October 1979 ~ January 1980,

100 per month.

Sotaki: admissions book.
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Tablégs XI-XVI provide more details a&s to who uses the services.
From~TablerXI, it is seen that children less than 5 form a higher propor-
tion of treatment centre users than of the population, and males more than
females. Expressing the relative percentages as a "representation ratio"
in Table XII, shows that males are over represented relative women in all
age groups except 15-44, and at 45-64 where the ratios are almost egual.
The most under-represented age groups are meles 15-44, and females 5-14.
Table XI also shows that males (except those 15-44), and especially those
léss than five, form an even higher proportion of hogpital cases at Sotaki
T.C, than at Matlab T.C.

Table XIITI shows the effect of distance on hospitalization rates, which,. .
for Matlab decline from 31.7 users per year per thousand population at ‘
distances less than a mile, to 7.34 at distances of B8 or more miles. Usage-+/+"
gimilarly decreases when expressed as hours of travel, for both Matlab and. |
Sotaki. Use rates for Matlab are higher than for Sotaki at a given distance '
from the appropriate treatment centre, The table shows that even if one
subtracts out all ambulance patients however, the rates remain higher for
Matlab. This suggests the fee at Sotaki may deter some patients, and
particularly those closest to the T.C. Another explanation might be the
local community's perception of thé guality and appropriateness of the care.
given there.

Table XIV presents the relative degree of dehydration of the service
users. The noncomparability of classification systems at Sotaki and Matlab
makes it seem as if Sotakl patients are more seriously dehydrated. 1f
" Sotaki users ‘dre compared to users at Matlab at a degree of dehydration one
step less severe, however, the patterns are very similar. The table also
shows as might be expected, that ambulances (speedbcdat and car) bring a
larger proportion of seriously dehydrated patients than other means oﬁ__s...‘_,.lI
transport., Baby-taxis and rickshaws which are quicker metheds of land.. ..
travel than walking, but more expensive, bring relatively more dehydrated
patients than come on foot. . toe IS
Table XIY also compares Qehydration levels by age and sex, with the
“representation ratio” calculated'in Table XIT. The higher dehydration '
ijevel for females, is associated with gverall lower representation. in hospital
admissions,”an;,nlﬁflower dehydration level for children under'5 especially
males, with higher representation in hospital admissions. .

o s

Tables XIV-XVI crosstabulate the three variables (age-sex, distance,
and dehydratien) presented in Tables XI-XIII, for Matlab only. Table XIV
presents the percentages of total patients of different age gropﬁ?,lwho '
come from different distances. The main shift in age comgositlbﬁ'ongrved
as distance’ travelled increages, is an increase in the proportion of ales
age 0-2, from 45.1% at less than 5 miles from Matlab, to 55.4% at 5 or more
miles. Table XV shows that the ratio of wales tc females increases’ay



TABLE XIII--NUMBERS OF USERS, OF MATLAB TREATMENT CENTRE, BY DISTANCE
TRAVELLED BND MODE OF TRANSPORT, NUMBER COF USERS OF SOTAKT
TREARTMENT CENTRE, BY DISTANCE TRAVELLED

Rate per .000 population in same distance category
distance, miles

0 ] 2 3 4 5 6 7 8+

MTC 31.70 29.60 19.26 17.39 17.73 16.10 17,31 8.14 7.34
%_of those coming from given distance, by transport method (column %)

Ambulance |1 2.7 2.2 8.1 9.4 20.6 63.5 43.0 65.8 72.9
Countryboat] 17.4 45.3 32,7 h4 .4 71.0 32.9 36.4 17.7 12.8
Foot t 34.2 8.8 31,7 0.4 2.3 1.8 8.3 2.5 0.0
Rickshaw | 43.6  41.2 2.7  42.2 3.8 6.5 12.8 6.3 2.3
Othexr/ :
don't know 2.0 2.2 2.9 2.9 2.3 1.8 6.6 7.6 }2.8
Total {100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00

. . }
Rate per ,000 population, in same hours category
hours travelled to treatment centre

0=.5 6= 1.1~1.5 b2 2.1-2.5 2.6~3

Matlab TC 1.9 20.4 17.0 16.58 14.8 - B.3
Matlab TC
excluding
ambulance 31.6 19.0 14.8 9.0 8.0 2.4
Sotaki 14.8 16,2 4.5 + 5.3 2.7 6.8

% of Matlab users coming by ambulance, by distance from ambulance station

Miles from ambulance _

0.5-0.9 1.0=1.4 f.5-1.9 2.0-2.4 2.5-2.9 3.0-3.6 3.6=4.0
Percentage
of users
coming by
ambulance | ;5 ; 48.92 70.6 65.3 30.5 77.2 47.6

lInformation is obtained from different sources, therefore results should be
interpreted with caution. Hours to Matlab was calculated from water distance
or land distance where no water distance available {field worker estimates)
assuming (a speed of travel of) 3 miles per hour, Hours to Sotaki obtained
from paramedic'sestimates. Only villages with 2 or more patients were included

for Sotaki, thereby biasing rates per .000 population upward slightly. Figures
for Matlab represent census subsample area,

Excludes one village sufficiently close to Matlab so as to not use ambulance
available,



TABLE XIV-—CROSSTABULATION OF DEISTANCE TRAVELLED AND PERCENTARGE AGE COMPOSITION OF USERS, MALE AND

FEMALFE SEPARATELY, MATLAB TREATMENT CENTRE

Age, years

|

(Row percentages)

Male Female

MiTes 02 3% 5S1h  1i-4h 4584 65 ¥ Total 0-2 34 5514 I5-4k 4564 85 + Total
0 18.6 10.2 25.0 17.0 6.8 2.2 100  35.6 5.5 19.2 28.7 8.2 2.7 100
I 40.9 9.3 14.5 22.3 6.2 6.7 100 4.7 6.0 8.3 33.3 8.3 2.4 100
2 43.8 9.3 19.5 16.8 8.0 2.7 100 38.7 6.0 19.0 26.6 8.0 1.5 100
3 s57.8 8.3 8.9 11.9 6.7 2.7 160 50.8 5.3 7.6 27.2 8.3 0.8 100
4.  40.0 5.0 12.0 31.0 10.0 2.0 100  34.4 6.6 9.8 32.8 14.8 1.6 100
s 540 7.4 11.1 21.1 4.8 1.6 100  40.8 7.7 11.5 31.5 7.7 0.8 100
6 5.9 5.9 14.6 17.8 7.0 2.7 100  40.8 5.2 1i.3 33.9 7.0 1.7 100
7 0.5 2.3 4.5 6.8 © 9.1 4.5 100  30.3 3.0 27.2 2i.2 15.2 3.0 100 -
8+  61.0 8.5 10.2 10.2 8.5 1.7 _100  23.7 4.1 18.8 38.8 10.2 0.0 100
Summary

0-4  45.1 8.6 15.5 19.5 7.6 3.7 100 41.2 5.8 13.0 2.4 8.8 1.7 100
s+ 55.4 6.5 11.7 17.2 6.5 2.7 100  38.0 5.8 4.1 32.4 8.6 1.2 100

Area:

Census subsample.

£Z




TABLE XV-~—CROSSTABULATION OF DISTANCE TO ‘THE TC AND RATIO MALE/
'VEMALE USERS, BY AGE GROUP, MATLAB TREATMENT CENTRE

Ratio male/female within age group

Miles 0-2 34 5-14 15-44 45 + All ages
0 1,308 2.250  1.571  0.7t4  1.000  1.205
i 1.120  1.800  2.000  0.768  1.389 1,149
2 | 286  1.750  1.158  0.717  1.263  1.136
3 1,552  2.142  1.600  0.750  1.500  1.364

4 1.904  1.250  2.000 1,550  1.200  1.639
5 1.925  1.400 1,400 0.976  1.0917 - 1.454
6 9.063 - 1.833  2.077  0.846  1.800  1.609
7 3,100 1.000  ©.222  0.52%  1.000  1.333
8 3.571  2.500  0.667  0.316  1.200  1.204

Suimar

0-4 1.364  1.838 - 1.488  0.828  1.071  1.246

5+ 2,208  1.632  1.217  0.773  1.107  1.462

Source: Census subsample.
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TABLE XVI—*CROS?TABULATION OF DEHYDRATION AND DISTANCE TRAVELLED TO MATLAB T.C.

Distance, miles

QO | 2 3 4 5 6 7 8
Average '
dehydration
level 1,106 . 1.011 1,164 F.142 i.367 1,268 1.175 1.316 1.780
Row percentages, of users of given dehydration level, by distance
Dehydra-
tion
level
0 10.80 20.46 20.69 14,25 4.83 11.49 10.57 3.91 2,99
] 8.80 7.75 18,47 15.07 6.88 13.85 13.24 3.05 3.92
2 7.69 14,14 19,33 13.10 9.77 12.89 13.93 2.29 6.86
3 8.33 8.33  21.97 9.85 6.82 12,12 18.94 6.81 6.81
4 5.36 .79 5.36° 10.71 8.93  21.43 21,43 7.14 t17.86
All 8.84 16.03  18.96 14,08 7.15 13,28 15,45 3.37 4.88

Source: Census subsample.
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distance travelled to Matlab increases, from 1.25:1 at less than 5 miles, to
1.46:1 at 5 or more miles. The increase is due to the zero to two age group
where the ratio increases from 1.36:1 to 2.29:1. o

Table ¥VI crosstabulates distance and dehydration level, and shows that
as user rates decrease with distance, average dehydration increases, and
{reading down columns) the likelihocd of coming from a higher dehydration
class increases.

DISCUSSION

The above results on costs and cost effectiveness have fairly clear
implications as to the relative cost-effectiveness of a simple local centre
for treatment of diarrhoeal digease, as against a hospital whose size can
only be justified by a highly expensive transport system.® The relative
costs are likeiy to widen if relative price of gasoline continues to rige
as expected.

with regard to foreign exchange burden, ambulances cost $10.56 per user
in foreign exchange, Matlab TC $2.30 {(minimum estimate), and Sotaki $1.13,
using long run average costs. Reduction in dependence on foreign exchange
is frequently a desirable aim in developing countries where foreign exchange
is scare. In health areas reduction of such dependence may be difficult if
drugs are not locally manufactured, although there arxe moves to use local
production. {The ICDDR,B already produces oral and IV fluids locally}.
Again, & local treatment centre would be the preferred option if reduction
of foreign exchange requirements were part of government policy.

The level of cost of treatment of diarrhoea seems high. Individual
health expenditures in Bangladesh were about 37 takas per capita per annum
in 1978 (8). Government expenditures were 7,66 takas in 1975-76 {9}, which
would be egquivalent to about 11,3 takas in 1979-80. 1If one assumes that
the average population-attendance ratioc for Matlab is 20 per 1000 per year
(representing the rate at 2 miles distance in table XXII), then the cost
per person covered by the service is $15.65 to $16.77 divided by the
population-attendance rate, which works out at about 5 takas or $0.33 per
person per year. Therefore, few individuals would be willing to pay for
treatment at Matlab or for the ambulances since the cost per patient is
several times as large as annual expendliture on health. Nor could the
government afford the cost per persan even though Lt is relatively low,
since it would absorb about half the health budget. Diarrhoeal disease may

a Tt should be noted that the present ambulance system is a legacy from
vaccine trials started 18 yvears ago and was introduced for ethical
reasons rather than as a model component of a rural delivery system
of primary health care. The qualificative Yexpengive” refers to its
costs in the Bangladeshi health budget context.
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be very important in Bangladesh, but it is not obviocusly sufficiently
important to merit the necessary expenditure. However, if it were possible
to replicate centres like Sotaki, at a cost of 1 taka per person covered

per year, this might be more feasible.® The cost of treatment at Matlab is

" also high comnared to reported alternative costs of diarrhoea treatment.
Claquin ef al., (9) report the costs of office and home visits for diarrhoea
treatment as 4.5 and 9 takas respectively for Palli Chikitsoks. Claquin (10)
quotes figures of 14.15 takas for qualified allopaths, and 6 and 4.5 takas
for ayurvedic healers. These figures do not include the cost of medicine to
the patients.

The,costs per death averted should be used with caution, as stated
before. However, they alsc seem very high. The cost at Matlab, of $1,262
to $1,352, seems comparable to that reported for hospitals elsewhere.

Barlow (11) reports that the cost per death averted for a small hospital in
Morocco in 1971 was $2,360, and $2,637 in a large hospital. BHowever, there
is a widespread opinion that Western-style hospital based care is not highly
appraopriate for developing countries., It might be more useful teo make a
comparison with other medical interventicns. As an illustration, Barlow (11)
estimated the cost per death averted, again for Morocco in 1971, was $126 for
vaccination against TB, and $190 against diphtheria, tetanus and whooping
cough.

The figures obtained for cost per patient at Matlab TC in this study
($20.81 to $21.93) are similar to those of Oberle ($23.51) and Moselev
($14.91) when converted to 1979-80 prices. The costs here per death averted
are much higher ($1,262 to $1,357, versus $48 - $102 and $603.48). This is
because of the subjectivity of estimates of mortality averted. Oberle's
figure implies that between 1 in 2 and 1 in 5 of patients would have died,
which seem extremely high. Bis figure for expenditure per capita ($0.18, at
1979-80 prices} 1s alse much lower than the one here ($0.33) and would seem
to reflect & very high estimate of populaticon-attendance rate. :

The study does not take intc account benefits derived from the research
made possible by the existence of Matlab TC. In 1263, the treatment centre E
was set up for research purposes, and for ethical reasons cost effective-
ness had not been an overriding comnsideration. However, as far as is
possible this study has tried to eliminate the costs of the research
compenent. at Matlab. A study of the costs and benefits of the research
there, would be a totally separate gquesticn.

Although the costs of curative measures for diarrhoea are high, there
may not be a more cost effective alternative. Tmmunization is not highly
effective even for cholera alone, and water and sanitatlion improvements are
expensive and often require major behavioural modifications. Home based

a The need of local treatment centres must be understood as a second
line strategy in the contrel of diarrhoeal diseases for patients
fajiling to improve after administration at home of ORT.
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oral rehydration is currently being tested, and may 1n future be shown as a
viable alternative. However, as far as curative measures are concerned, a
structure like Matlab treatment centre with its speedboat network is
obvicusly more costly than local sub-centres staffed by paramedics similar
to Sotaki. And whilst no clinical study has been done, Sotaki's treatment
record, with one death out of B9l patients pex year, indicates that rehydra-
ticn techniques can be fairly simply taught to, and successfully used by,
paramedical personnel.

Ag for using thé results as a peolicy model, there are caveats.
Sotaki may not be replicable exactly as at present. The Centre obviously
has unusual community support which provides the local administration. More-
over, the ability to obtain volunteers for a token payment of 150 takas per
month, may be a temporary phenomenon. However, even with more realistic
costs, local centres are relatively inexpensive. Operating Matlab TC with-
out ambulances would not seem viable at present scale. The ambulances bring
about 40% of patients. Replacing speedboats by cheaper countryboats would
not seem viable, since for some diarrhoeal patlents, especlally if cholera
is suspected, thq time taken to reach hospital is a crucial factor.

perhaps in thé long rGn, a better alternative as far as cost effective-
ness is concerned, would be local centres staffed by paramedics, trained not
only tao treat diarrhoea but also other illnesses. Sotaki's example suggests
that people are willing to pay relatively high fees for a service. The
provision of other treatment would enable fixed wage costs to be spread, and
would not seem to overload the paramedics..- Sotaki's experience suggests that
workers in other health programmes could be trained in rehydration techniques,

There is a final question as to cost-effectiveness, which the present
study cannot answer. That is, given that even the most cost-effective
' methods of prevention or treatmerit of diarrhoea are gquite costly, is it
appropriate to Use scarce health resources to treat dlarrhoea? This question
counld only be answered if coast-effectiveness data for other health interven-
tions, were avai}able. " '

There is an alternative method for assessing the Matlab treatment
centre's effectiveness. This would be to compare the usage rates at a given
distance, with those elsewhere. The population-atiendance rates are less
than half those reported for a similar centre at Teknaf, in the far South-
past of Bangladesh (12). The rateés are alse lower than for treatment centres
in Africa.l However, it is the cdse-attendance rather than population-
attendance rates which are of interest, and these were not available for
Matlab. One would in any case expect a centre treating only patients with
diarrhoea {as well as possibly other illnesses), to have a lower population-
attendance rate than one treating’ad range of complaints.

1 Oscar Gish, personal communication.
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Who Benefits?

The question “who benefits?" from a highly subsidized service wmight
seem superfluous here, since Matlab TC is open free to anvone with
diarrhoeal illness, and use would seem to depend only on individual willing~
ness. However, if one accepts that use of a hospital also involves private
- costs which may be non~trivial to the patients, then it is possible that use
of the hospital depends on factors other than the degtee of illness,

For instance, to rent a countryboat for 3 miles might cost 10 takas,
and for a whole day 20-25 takas. Cost of a rickshaw might be 1 taka per
mile, ,more for a beaby-taxi. Bringing a seriously ill advlt to hospital by
land might require several people to help carry a stretcher.

Also, the cost of food for an attendant purchased at the local bazar,
might be 15 takas a day, certainly more expensive than eating at home.
Patients stay on average 1.5 to 2 days, and although patients receive food
from the hospital attendants, other than nursing mothers, deo not. Most
patients have at least one attendant, usually the mother for small children,
a female relative for girls, or a male relative for boys and adults.

The attendant's time has an "opportunity cost® even in a country with under-
employment, especially at certain seasong. Women have to find someone o
attend to household tasks, and men may lose a day's employment.

At Sotaki, patients have te buy their own food, as well as pay the
15 takas admission fee. These costs compare to an agricultural wage in
1980 of about 12 to 15 takas per day.

Thus although private costs are small relative to total cost of the
service, they may be non-trivial in relation to income, average expenditure
on health, or cost of other types of treatment. The frivolous case is some-
times made that patients come to hospital because of a free ambulance ride
or free meals. This would seem an exeggeration judging by the steady
mumbers of patients who either abscond from hospital, leave against medical
advice, or request to be discharged.

There are also scocial cbstacles to use of a treatment centre. For
women there are social barriers against travel and coming into contact with
nen-family members. Matlab treatment centre is large and possibly seems
impersonal, and this may deter patients who prefer more traditional medical
practitioners.

One can use the noticon that there are private financial and social
costs, which weigh against tresatment benefits, to suggest why use patterns
at Matlab treatment do not entirely correspond to disease severity and
incidence.



One would need to know a little about age-sex disease incidence
petterns, to explain those observed in hospitalization. Khan et al., (13)
found for. the Matlab area between 1966 and 1975, that cholera attack rates
were high for ¢hildren below 2. Attack rates were also higher for males
than females, especially below age 9, except in the 20-39 age group: where
the attack rate for females was higher. However, attack rates for cholera
and nen-cholera diarrhoeas may differ.

Rahaman et gl., {(14) found that the attack rates for all diarrhoeas in
two Bangladesh villages, varied with age. The rates per 1,000 person-years
in each village were 323 and 2-7 at age less than 1, 226 and 241 at ages 1
to 4, 91 and 100 at ages 5 to 9, 94 and B3 at ages over 10. Thus age
patterns of hospitalization may partly be explained by incidence.

The relatively high use of the treatment centre by women aged 15 to 44,
would accord with expectations that women of this age have high incidence
because they are in closest contact with children in the household, who also
suffer high incidence. However, the overall higher use hy males, especially
boys aged two or less, would seem to reflect societal preference rather than
disease incidence. Incidence data by sex was not available to confirm this
hypothesis. Sex preferente has been noted elsewhere for Bangladesh, in
differential mortality rates (15}, and in feeding practices (16} where a
recent survey found that female diets were less adequate than male.

Aziz (17) found from death forms, that prior to death, females were less
likely to have consulted the more expensive allopathic practitioners, and
were more likely to have recelved no treatment, A study of the pattern of
medical care of users of the ICDDR,B Dacca treatment cente, prior to their
ceming to the centre, found patterns similar to those cbserved at Matlab.
Khan et al., (18) looked at the proportions of patients who had received
treatment prior to their using the Dacca clinic, and their average
expenditure. They found that more had beén spent on male children below
age 9, but in the 20 tc 49 age group, more had been spent on women. Contrary
to the pattern of preference for small children at Matlab, however, mors was
gspent for adults than for those aged less than 9,

Rahaman et al., (12} present case~attendance data for a treatment
centre at Teknaf. They find that at distances over one mile, the case-
attendance rate for females was lower than for males at all ages. However,
high usage by children did not imply that the case-attendance rates were
higher, and in fact the case attendance rates for children were relatively
low, and the highest cnes were for prime working age men.

There was no incidence data for Matlab to allow case-attendance rates
to be calculated. One can however use dehydration levels by age and sex, to
estimate whether there are groups which receive preferential access to
treatment. One would expect preferred groups toc be less dehydrated,
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The results in Table XII, showing relative dehydration by age and sex,
confirm that the seeking of treatment is not sclely determined by disease
incidence. The groups with relatively greater hospital use, namely males,
children less than twe and especially boys, are in fact relatively less
dehydrated. The most dehydrated group for males is those 15-44, presumably
wage earners who can least afford to miss work whilst seeking treatment.
Similarly from Table XI, comparing a free and a fee paying service, Matlab
TC and Sotaki TC, the fee paying one has more males, and more males two or
less. Tables XIV and XV show the same pattern of preference, that as
distance from hospital increases, it is especially boys leas than two wheo
are brought to hospital.

The above can then be interpreted as hospital use imposing private
costs which are more willingly borne for males and especially small boys.

The effect of increased distance reducing utilization can similarly
be interpreted. Travel costs increase with distance, and other dis-benefits
also, e.g. travelling long distances may be disliked per se. Table XIII
shows that very few people travel more than 2 miles on foot, and other
methods of transport are likely to involve charges. Distance also decreases
the likelihood of personal-6r proximate experxience of hospital use, which
might increase unwillingness to use the hospital. From admissions records
it 1is noted that there is a high frequency of repeat hospitalization, by the
same bari. However, one cannot say how gignificant such repeat visits are
without knowledge of correlation of incidence for individuals, with families
or within baris. -An economic argument concerning the increased costs as
distance from a hospital rises, can explain why dehydration also ilncreases
with ‘@istance. As costs increagse, or personal knowledge decreases, the
benefits to hospitalization have to be perceived as greater, and thug only -
the more sick (dehydrated) or more preferred family members come to the
treatment centre. There is ap alternative explanation however. The patient
has probably travelled for longexr, often in hot weather, probably drinking
less fluid, and travel has thus increased dehydration.

From the above one can infer that a large hospital as compared to &
series of small treatment centres, will disproportionately benefit males
and especially small boys. It also favours those in a more limited
geographic area, and possibly those pecple with higher income, able and
willing to pay the costs of travel to a more distant hospital.

Similarly, a local centre with a Yee, as against one without, is
likely to benefit males and egpecially boys, more.

Cne can alsc hypothesize other effects. Larger centres, Or those
charging a fee, would seem more likely to be used by those with higher
incomes, unless the effect of income on household hygiene ox behavicur has
an offsetting effect by decreasing incidence of diarrhoea.



Education would be expected to increase hospitalization, by making
pecple more aware of the benefits of treatment, although again education
might change household behaviour in ways decreasing incildence and having
an offsetting effect decreasing hospitalization.

order of child in a family would be expected to affect hospitalization.
One would expect older or only sons to be favoured. Previous diarrhoea
related deaths in the household might affect willingness to seek treatment.

One might wish to take these kinds of factors into account when
designing services. One would usually try to avoid increasing the advantages
to already favoured groups, that is, one would avoid regressive policies.

The discussion above would suggest that smaller, more local treatment
centres, would have fewer regressive effects. However, a small, fee-
charging centre might be more regressive in effect than a large, free one.

CONCLUSIONS

This study shows that the cost of curative care for diarrhoea is high
relative to the resources available in a developing country like Bangladesh.
Barlier studies showed that preventlve measures such as immunization and
environmental improvement, may be no more cost-effective. Comparing the
types of curative services studied here, a local treatment centre staffed
by paramedics, is more cost effective than a larger and more elaborate
centre. The study also shows that there are patterns in use of curative
services, not wholly dependent on disease incidence and severity. It may
be possible to design services appropriately, so as minimize biases in use.
A series of local centres would seenm preferable to a s;ngle large centre on
these grounds too. There remains the wider question as to the emphasis

which ghould be piaced on curative treatment for diarrhoea, as against
other health interventions. '
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APPENDIX A

CALCOLATION OF COSTS

This Appendix gives details of the cost calculations. The first section
defines various terms used in the text. The second gives detalls of the
calculations, and the thixd gives some of the figures.

DEFINITIONS

1. Financial Costs and Economlic Resource Costs

This study aimed to find the economic resource costs of three
services, namely Matlab TC, ambulances and Sotaki TC. These do not
necessarily correspond to the reported financial costs., For
instance, Matlab uses-& building provided rent-free by the govern-
ment., Thus whilat there is no reported financial cost, therxe is an
economic resource <ost, since a rent could cbtained from the
building in another use.

2. Joint Inputs

Joint lnputs are inputs such as workers or eguipment, with more
than one current use, In order to divide the ‘cost of such inputs
hetween uses, one needs to measure how the use is shared. The
methods used in the study are explained in the second section,
below. '

There is another thecretical problem related to joint inputs.

There are some indlivisible resources such as stand-by generator
{(where indivisible means that the hospital either possesses or

does not possess one, and cannot possess half of one}) which a
hospital could own, but reduce costs by sharing it with ancther
user. In this study., there are other users who share the joint
costs, such as the family plamning c¢linic, the research operation,
and the field operation. Thus the costs of Matlab treatment centre
estimated here, may be lower than if an identical centre were set
up elsewhere, in isolation. An illustration of this, is the cost
of medical officers. 'To man shifts at Sotaki, there are four para-
medics, who need not be fully occupied for ail the time, At Matlab,
there are five doctors to man shifts. The doctors, however, work



Appendix A {(Contd.)

part time in research and in the family planning clinic, as the
hospital workload permits. Thus the hospital is not assigned the
cost of a resource {a doctor) being .available but unused,’ as the
cost is partly assigned to the other uses,

Prices Used

The prices used were prices paid in the Financial year 1979-80,
‘Where there was no market transaction {e.g. rent at Matlab TC,
IC solution prepared in Dacca) some estimate of the market price
was made. In the former case, this was the rent of an eguipment
building, and in the latter, the ICDDR,B's accounting prices.
The equipment price used was current replacement cost.

Economists assume that the prices paid represent resource costs.
There are exceptions, such as monopoly power, government inter-
vention, taxes, subsidies or miniimum wages, which distort prices.
It is sometimes possible to adjust prices actually paid to remove
these distortions, and to estimate the actual resource cosgt.

SRR e b

In this study the only such adjustment made, was for. the price of
foreign exchange, where a shadow exchange rate was used to. .
calculate the figures in Table VI. Arguably, Bangladesh over-
values 1its currency for policy reasons, which makes imports artifi-
cially cheap. By deing this, which cheapens. the - costs to the
hospital of imported drugs, the hospital thereby impeses hidden
economi.c costs on other sectors of the _economy. - By using a shadow
price, that is, the estimated free: marKet exchange rate, the. true
cost of the resources to the whole economy is found. Thus in this
study, cost is first estimated at the current exchange rate .

($.1 = Tk.15} and secondly at the shadow rate used by the World
Bank, Dacca (§ 1 = Tk.20)., ' S

Equipment Costs

In estimating respurce costs, one needs to include an estimate
of the cost of tying up resources in equipment. It is necessary

" to include equipment costs to provide a fair comparison between

equipment-intensive services such as the speedboats,  and. non~
equipment-intensive ones such as Sotaki TC. -

The appropriate cost to include, is not expenditure on equipment
in the current year, as this could vary widely between years, but
the cost of having the use of the equipment for that year. The
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cost used here, is the current replacement cost divided by the
expected lifetime. This is equivalent to assuming straight line
depreciation. This means that if a speedboat hull is expected
to last for eight years, that each year 1t loses one—eighth of-

“its original value, or alternatively that Matlab TC could have

16 speedboats and expect tc replace two each vear. There are of
course alternative procedures possible, guch as using historic
costs, and there are different depreciation methods in use.

Cost Concepts

Several cost concepts are used in the text. These different
concepts, have different uses, as was explained in the text.

The study distinguished between variable and fixed costs, and
between user-dependent and user-independent costs, This
distinction exists, because there are differing degrees to which
it is possible to adjust the use of inputs, as number of patients
varies. Some znputs,JSuch a% drugs and food for patients, can .
vary almost perfectly with the npumber of patients. Thus costs of
these inputs also vary in propertion with the number of patients.
These are termed user“dependent costs or variable costs. Some
inputs, have to be acguired in advance of the treatment centre
knowing how many patients there will be. Thus the cost of these
inputs does not depend exactly on the number of patients. These
are termed user-independent or fixed costs.

Within these fixed inputs, some of the items can be varied more
easily than cothers. For instance, one might not hire another
doctor or rént more space if the number of patients went up for
a week, but one might do so if this happened for a whole year,
However, it might take several vears to decide that it wag
necessary to buy a very durable input such as a speedboat or a
generator. Thus economists divide costs into short run and long
run costs.

Short run costs measure the cost of providing a service for
ancother year, assuming that all the durable equipment has been
bought and is available at no cost other than maintenance.

Long run costg include equipment costs, calculated as explained
in section (4} above,

The other costs presented here, are;

37
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Short run average variable costs. These are the variable costs

(drugs, food) per patient.

Short run_avéraqe costs. .These are the variable costs prlus the

costs of those user-independent inputs which can be varied in
the short run, which economists might define as one year. The
latter includes items such as cost of employees, and rent on the
building. These costs are averaged per patient.

LN REENFCE 54

SN : :
Long run average costs.., These include the iftems in short run

average costs, plus equipment costs, as an average per patient.

METHODS .. -
B t

LRty

Included and Excluded Costs

The Matlab.treatment centre is not.a treatment centre in isolation,
but has a function inmyrésearch. Thus some hospital procedures may
have a research function, and would not necessarily be followed in
another treatment centre, R

g

Thus several variants are provided for cost estimates, including
and excluding items, which might be deemed necessary more for the
research function of the treatment centre. These items are: a
pucca building, expatriate supervision, and a microbiology. ‘lab. -
The treatment centre occupies one kutcha building (about half of
total hospital area), and- part of the pucca building. BArguably .
the pucca building could be replaced by a kutcha one, and a pucca
building is used, instead because offices and labs occupy the same
buildings+ Similarly local supervision would be less costly than
expatriate, and there are hogpitals without expatriate supervision.
Expatriate involvement is. partlv due to research interests.
Similarly there is a microbiology lab where only about 20% of work
is for hospital patients (estimated from number of tests performed).
Analegous treatment centres in Bangladesh would be unlikely to
possess such a lab, yet it wight be standard in the US. The
purpose of such-a lab is mainly to, facilitate research. Since
expatriate supervision, rent, and microbiclogy lab have relatively
high costs, it is worth presenting separate estimates, including
and excluding these. additional three items.
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2.

Allocatrion of Joint Costs

Several methods were used to allocate joint costs. Some workers
were asked directly, e.g. medical officers. In some cases, &,
suitable proxy was used, e.g. to allocate the time of tooRkE
between cooking for hospital patients, clinic patients, and
visitors, the shares used were shares in cost of ingredients.

The cost of -Drivers® time was allocated in the same proportion
as gasoline usage amongst different purposes.

For renh, allocation wasg by area occupied., For egquipment, either

time of use, or a proxy such as gasoline usage for boats or miles
txavelisd for cans, was used., For equipment maintenance, it was

~agsumed each boat and car cost.an equal amount to maintain.

Allocation of administrative costs was difficult. Adminigtration
costs were defined as the cost of wages, office supplies and rent
of rooms. It was assumed that the work is mainly to adminigter
employees and supplies, and that an appropriate proxy for the
hospitals share of administrative costs is its share in wages and
supply costs administered,

The . costing of the work of supply, controller's angd financial
offices in Dacca was difficult. It was assuped that cost in Dacca,
of administering the Matleb fleld station, was roughly equal to
the cost at Matlab, of administering field work for Dacca-based
research protocols. Hernce no actual estlimate of the level of these
costs was made. . C e

Cost Categories

The cost categories used were chosen for wperational wasfulness
namely wages, supplies, rent, maintenance, administration, equip-
ment, It would be possible to subdivide both maintenance and
administrative costs among the other four categories. The four
categories would then correspond to economic concepts of factor
costs, namely wages {labour}, coets of supplies (working capital),
rent (1and}. and costs of equipment Afixed capital).

The method of costijg each category was : .
! it ' -1 T

(a} Wages. The personnel office s figures for yages were used,
plus/50% overhead for benefits. . .

’ ' ' vyt
(b} Supplies. Where possible, supply quantities and controller's
prices were used directly. Otherwise the contreller’'s
financial records were used.

39
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{c) Maintenance. Financial records were used.

(d) Rent. A market rent was .estimated for the existing buildings.
A lower, alternative rent figure was obtained, by estimating
the rental cost of a kutcha building of equivalent size, to
replace an existing pucca building used by the treatment
centre. Where bulldings were shared between uses, rent
shares were allocated according to relative floor area used.

{e) Administration. Costs of office staff, office supplies and

rent were included. Maintenance and equipment costs were
neglected,

(f) Equipment. For Matlab hospital, an average of the 5 previous
: years equipment costs was used, updated by a price index {all

goods, all Bangladesh, (19)). ¥Yor Sotaki and amublances an
inventory was made and costed either at current prices if
avallable, or at the actual price paid updated by a price
index (industrial products, all Bangladesh, (14)}. The
average lifetime for equipment at the treatment centres, is
thus implied to be no longer than five years. Direct estimates
of vehicle lifetimes were used for the ambulances.

Summarx

Bn estimate of resource costs such as the above, has inevitably some
arbitrary elements, in costs fncinded or omitted, in share of costs
allocated, in price indices or depreciation methods used, and in
imputed costs for goods not purchased at market prices. Thus
estimates should be interpreted with caution. The methodelogy of
sunming separate costs, may also have an inbuilt downward bias due to

unintended omissions. For this reason, estimates should be treated
as lower bounds. ' '

CALCULATIONS

Matlab Treatment Centre

(a) Wages. This includes lO% of time of one expatriate, 35% of
time of acting head, 5l% on average of time of 5 doctors, and
full time work by 2 health assistants, 1 wardmaster,
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()

{c)

(d)

4 amgsigtant staff nurses, ¢ ward attendants, 1 side nurse,
1 pathology technician, 1 laboratory technician, 6 ward
attendants, 5 tlesaners, and 2 laundry opervators. The
treatment centres share of floor area, 49%, (treatment
centre plus 33% of main building) was applied to wages of
13 security guards and 2 cleaners, The treatment centre's
share in food costs, 58% (where another 1l1% went to clinic

- patients, and the remaining 30% to visitors) was applied

to the wages of 1.cook and 3 cook's helpers. The cost of
casual labour used py the treatment centre was obtained
from financial records.

Supplies. Financial records were used. This included the
following items: S

Ttems Cost in Dollar
~Drugs and chemicals = _ 12,813
Glassware and lab supplies ?24
Hospital supplies 10,973
Office supplies ::'”636"
Food for patients 17,036
Material for uniforms 573
Maintenance supplies 1,134
Janitorial supplies 1,462 -
Miscellaneous supplies 524,
Transport of supplies, clearing 280:1f:_
rotal | 712

P
L

Maintenance. The reported maintenance and repalr costs of
office and laboratory equipment were used. Some-additional
maintenance costs are included within other items, namely
some of the casual labour costs in wages, and the cost of
maintenance supplies, in supplies.

Rent.. Estimates axe for 2,195 gquare feet of kutcha building
{treatment centre) @ 500 taks a month, and for replacing
2,438 square feet in the existing pucca building, by another
kutcha building, also € 500 taka month. An alternative,
higher, figure is given for rent in the existing buildings.
This estimate was for 2,195 sguare feet: of kutcha buliding

€ 500 taka a month, and 33% of the 7,343 gquare feet of pucca
buiiding @ 33% of 12,000 taka a menth.
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(e)

(£)

(g}

The same fraction of total floor area that the treatment
centre occupies in the two main buildings, 50%, is applied
to the rent of a store, a staff welfare association
building, and a room used for storage of medical records and
production of oral therapy packets. This additional rent
amount is @ 50% of 2,000 taka a month,

Administration. This includes 54.68% of administration costs
at Matlab, derived as follows:

Paid in
Taka $ $ Total

Wages (5 office staff, 4% of
13 security guards and 228,318 - 15,221
2 cleaners)

Office supplies n/a n/a 651
Rent (4% of pucca _

building) 5,760 - 384
Total 16,220

The treatment centre's estimated fraction of administrative
time, was calculated as the sum of wage and supply costs

for the treatment centre as calculated above, divided by the
wage and supply costs for all B separate budgets administered
at Matlab {(pamely, the treatment centre, administration, two
transport budgets, three maintenance budgets, and one store).
It was assumed that the costs of administering research
protocols by Matlab-administration which were not charged to
Matlab, and the Dacca costs of administering the Matlab Field
Station, which seemed impossible to separate, might be roughly
equal and bffsettlnq, and hence were omitted.

ggulgment. The figures used were for eguipment purchases

1975-1972 adjusted by a price index for all Bangladesh, :all
products (19).

Microbiclogy. The figures used were for 25 specimen analyses
per day each with 3 plates, plus 20% share {(based on workload)
of fixed costs, namely:
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Faid in  Total in

Taka 5 . _Pellar
Wages (4 lab gtaff, 8%
of security staff and 137,889 - 9,193
cleaners)
Rent (8% of pucca
building} . 11,520 - 768
Total fixed costs - - 9,%61
20% of above total - - ;1,992
Cost of plates (user-
dependent cost) 1,980 - - 125
Total 2,117

2. Ambulances

{a)

(b)

(o}

{a)

Wages. Log kooks were used to find the fraction of time that
boats, or miles that cars were used for ambulance duty. It
was found that 4 ambulance boats were used 94% of the time

as ambulances, one (withdrawn after five months at Sotaki)
41% of the time, one caxr 54% of miles, and one jeep 27% of
miles. These fractions were used to allocate driver wage
costs, maintenance costs, equipment costs, administration
costs, and despatcher wage costs.

Supplies. This was equal to cost of gas and diesel, neglecting
oil, as calculated from log books of use. It is assumed that
although the ICDDR,B pays in taka for gas and diesel, they are
imported and hence represent a foreign exchange cost.

Maintenance., 1t was assumed that cars and boats cost approxi-
mately the same amount each to maintaln. Thus the share of
ambulances in total maintenance cogts was 4.98 out of i8.
Financial amounts From financial records were allocated
accordingly. o

rdministration, This agsumed that the ambulance's share of
Matlab administyatfon costs was 15.44%, where method of
claculation of share and total were as detailed for the
treatment centre.
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(e)

Equipment. Bcwtal purchase price of the most recent agqui-
valent model purchased was found, and converted to 1979/80
prices using the¢a11_Banglaaeahiindustrial'goods price index
(19) . Eguipment life estimates which were obtained from
equipment personnel, were: 5 years {car and jeep), B yvears
(boat hull), and 2 - 2.5 (2.23) years (boat engines).

3. BSotaki
{a) Wages. It was assumed that total income from patient fees

by

(¢}

(d)

{e)

(£}

covered wage and other small local costs.

Suppliés. Costs.were found by multiplying records of..
quantity supplied,; and Matlsb controller's price. records.
Subcategories were as follows: ™ ’

£ . - paid in " fotal in
e EDC Taka § Dollar
Drugs, oral and IV fluid 6,423 202 1,330
Other hespital supply 3,842 i6 . 302
Office supply 455 10 41

Rent. The estimated rent and maintenance cost for an equi—
vailent kutcha building were used. The actual pucca building
was donated free, and would command & highex market rent,

administration. This cost was assumed to be zero, as the
local committee is not paid.

Equipment. Supply records guantities of cots and fluid
bottles were used, multiplied by the Dacca Controller's
prices. Equipment lifetime was assuped to he 3 years.

Training. The cost used were the volunteers' per diem, and
wost of doctor's time and nurses' time, for 18 days of
training for 4 paramedics. The cost of tralning is included
since it might be regarded as "human capital" provided by
ITCDDR,B. It is assumed that training lasts for 3 years
before either new volunteers are trained, oxr a refreghex
course ls nreded. Bowever, cost estimates for Matlab treat-
ment centre and ambulances do not include training costs,
which might be large especially for the doctors. Hence in
comparisons between gervices one might wish to subtract out
this cost. Here it is always included.

The results of the calculations are shown by service in
tables 7 to 9, and in summary form in tables 4 and 5.
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CALCULATION OF COST USING SHADOW EXCHANGE RATE

Table VI shows the increase in costs in taka, when a shadow exchange
rate is applied to items directly imported. Taka costs will increasze
from between 0%, if there are no directly imported components, to 33%, if
all components are directly imported, since the shadow exchange rate for
the taka is 33% above the actual rate.

In some cases 1t was necessary to make an assumption as to whether
components were imported, if this information was not available from
controller’s accounts. It was assumed that gascline and Jdiesel were
imported, and that maintenance and administration costs were wholly local.
FPor Matlab supplies it was assumed that drugs, chemicals, glassware and
laboratory supplies were wholly imported, and all other supplies wholly
lecal. For all other items local and import components were known.
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DETAILED STUDY OF THE IMPACT.OF SOTAKI TREATMENT CENTRE ON

THE USE OF MATLAB TREATMENT CENTRE AND AMBULANCE

INTRODUCTION

Tt was decided to do a detalled study of the effect of withdrawing
one ambulance between Sotaki and Matlab, and of starting of local treat-
ment centre at Sotaki, on December 1, 1979. 1In particular, it was of
interest te find how many fewer patients came to Matlab as a result, and
whether this shift in use pattern affected total costs of treatment. Also,
it was found that certain patients continued to attend Matlab from the
area near Sotaki, despite the falrly considerable distance {at least
12 miles by canal). Some patients began to use the next ambulance statiom
some 4 miles from Sotaki and eight miles £from Matlab, others came by
country-boat or launch. 1t was of interest to find why such patients
preferred to go to Matlab when they presumably knew of a2 closer centre.
One hypothesis was that the most seriously dehydrated patlents would still
be taken toc Matlab for more specialised care.

METHODS

The admissions registers for Matlab and Sotaki were used, along with
tyeatment records at Matlab. Firstly, a detailed study of village of
origin for Sotakl patients was made, from the Sotaki register, to
determine catchment area of the centre. For the 10 months December
1979 to September 1980 for which data was available at the time, 66
villages were identified where at least 2 patients came to Sotaki. These
villages contributed 634 of the 746 patients attending Sotaki over this
period. Seceondly, a study was made of patlents attending Matlab from
these same 66 villages, for the two 10 months period (December 1978 -
Septembexr 1979 and December 1079 - September 1980), i.e. pricr to, and
following the opening of Sotaki TC. It was found that in the first period
406 patients attended Matlab, and in the second 242, a decrease of 164.
Ome reason for the decline in use of Matliab TC by these 66 villages, might
be that they had switched to using Sotaki TC. An alternative reason might
be that disease incidence had declined,

Therefore, the correlation coefficient was obtained between decrease
in attendance at Matlab, and numbers of new ugsers of Sotaki, by wvillage.
The correlation coefficient was only 0.038. Nor did it increase when
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25 of the 66 villages were excluded, i.e. those villages found not to be
users of Matlab in either period: Tt was thought that lack of correla-
tion between decrease in use of Matlab, and new use of Sotaki, did not
necessarily mean that there was no switch in use. Rather, it was thought

that use of the new centre would depend also on its distance from a
particular village.

Thus a subsample of 13 villages was selected, where the use of
Matlal decreased by at least 3 patients between the period before Sotaki
opened, 'and the period after. One problem encountered was that village
names are not all unique in Matlab thana. Nor is the same name in '
Bengali consistently transliterated into English the same way. Nor are-
the 13 villages concerned presently under demographic surveillance L
(although five previously had been). Thus there were no census numbers
to allow one to check whether, for example, a Matlab patient recorded as
coming from Baluchar, came from the village near Sotaki, or another
Baluchar elsewhere. Two villages were excluded from the origlnal 13,
because there might be confusion with another village of the same name
using Matlab It was found that from each of the remaining 11 villages;
at ledst 10 pat:ents used Sotaki, and they contrlbuted 488 out of the
746 \isers over 10 months.

From these 1} villages a more detailed study was done from which the
results in Table XVII derive, on characteristics of "non-switchers®. By
comparing the characteristics of people who used to come to Matlab, with
those of the smaller number continuing to come, one could test whether it
was in fact the more seriously ill whe continued to use Matlab, or whether
perhaps other factors were respon51ble for their chossy Matlab. -

The deflnitlon of "switchers" is as follows. It does not necessarily
refer to an individual who uses Matlab one vear and Sotaki the next. L
Rather it refers to a segment of the population with certain characteristics,
such that if they sought treatment in the first year they would go to
Matlab, in the second te Sotaki.  The non-switcher population is those who,
if they sought treatment in either year, would go to Matlab. A third group
of new users'is defined as those who would not have sought medical help
from Matlab in the first year, but would use Sotaki the second year, It -
is assumed that the fourth population group of discontinued users, who
wouldigo to-Matlab one year but to neither Sotaki nor Matlab the second
year, is: negligible, and the fifth, who would not seek treatment either
year, -uninteresting to this study.

We then assume that the population group characteristics determining
use are stable. Thus few actual individuals actuallly use Matlab twice, or
use Matlab then Sotaki, but:-the.characteristics of potential users in each
group can Ye cbtained from actual users.
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TABLE IVII--SETLECTED CI-!ARAC’I‘ERISTICS OF "NC)N*SWI‘I‘CHERS" FROM;
MATLAB TO SC‘I‘MIH Lo

Pexcentages
Percentage with _ i HIC users, - MIC users,
Selected . MrC 11 villages " 11 villages™
characteristics ' before Sotaki after Sotaki
Age 6 years : 49.00 52.88 Bi.25
SeX, male o 56.99 62,96 - 52.94
Sex, male, age
less than 2 years 15.81 30.77 47,06
Water diarrhoea4 55.00 ‘ 67.92 64.71
Bloody diarrhoea’ 31.00 5.6 12.5
Vomiting” 55.00 86.1 87.5. .
Abdominal painé_ _ n/c 28.4 25.0
Fever” o 60.00 443 75.0
Moré ‘thas mjid o o o o
dehydration - 27.00 3111 17.65
Pulse abnormaléf n/e 45,37 : 70.59
Respiration abnormala n/c 30,56 23.53
Ube of antibjotics®  46.00 - 32.41 56,25
. Average value =
_ Average | | o |
IV intake, 1itgrss _ .0.607 0,819 _ 0.256
OT intake, liters®  1.386 1.908 - .. 1.69% .
Days in hospital 1.73 Pkl - 24357

N . 00 . . . 108 . .17

7

lObtalned-from study 100 ¢hat'ts September 19?9.

Obtained from admissions records Matlab, Decemher 78 ~ May 79.
Obtaiﬁéd from admissions records Matlab, pecember 79 ~ May 80.
On admission. o h

L IR L % R

In hospital.

Source: See Appendix B for details of how 1! villages were selected.
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The 107 users of Matlab from the 11 villages studies, before Sctaki
opened represent switchers, nonswitchers, and discontinued users {the
latter are assumed to be negligible). Users of Matlab after Sotaki
opened represent nonswitchers only. The users of Sotaki from the same
villages are switchers and new users. Thus one can obtain directly the
characteristics of switchers from Matlab users in the second year, and by
inference the characteristics of switchers, by finding the change in
characteristics of Matlab users bhetween the two years., The characteristics

of users of Sotaki cannot directly be separated into those of switchers and
new users. '

The analysis therefore rests on a series of assumptions, and gmall
numbers make conclusions tentative. But the results seem interesting.

RESULTS

1. Number of "Switchers" Per Year

The 66 village study found that number of patients using Matlab
fell period in 10 months, eguivalent to 197 in a year. This
excludes villages where only one person used Sotaki, but where
use of Matlab might still have decreaszed. These 66 villages
sent 624 patients to Sotaki in 10 months, a rate of 749 per year.
This gives an estimate of 197 "switchers" and 552 new users, for
the 66 villages.

The more detailed 11 village study found a decrease of use of
Matlab of 91 patients in 6 months, equivalent to 1B2 in a

year. Use of Sotski by the same 11 villages was 228 in

10 months, equivalent to 346 in a’ year., This gives an estimates
of 182 possible switchers, and 164 new users, for the 11 villages.

The decrea59d use of Matlab might not be wholly attributable teo
switch in use from Matlab to Sotaki, but possibkble to a decrease
in diarrhoea incidence in the second period. BAn exceptional
example of this was one large village cut of the 66 but not the

&?, 11. Aburbidy, where there was a marked decrease in numbers

’ attending Matlab (34} hut only-4 patients went to Sotaki. However,

averaging .over a number of villages would partly remove the effect
of disease variability. The villages are geographically' contiguous,
but gince hospitalization rates for contiguous villages are not
unduly- highly correlated (using data from the census subsample},
it may be fair to assume that incidence rates for contigudus
villages are not perfectly correlated either.
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2.

3.

An alternative method to estimate the decresse in use of Matlab
TC, is to calculate the number of trips made in a previous year
by the Sotaki ambulance. There were 122 trips in 9 of the 12
months between December 1978 and November 1979, an annual number
of 21z, Average number of patients per trip was calculated asz
1.26 for, all speedboats Pessibly some of these previous speed—
boat users continued to usa "Matlab, either coming by country—
boat, launch, or the next nearest ambulance four miles away.
Thug, {212 x 1.26), i.e. 267 is a likely maximum for decrease in

use.,

These ealculations are speculative, but suggest that 182 is not
an unreasonably high estimate of minimum number of switchers,

Cogt of Switch in Use, Per Year

Short run average variable cost per patient at Sotaki  §
Short run average variable cost per patient at Matlab

ghort run average variable cost of Sdtaki'ambulance,
per trip ’

Same, per patient {(note, Sotaki ambulance i3 more
expensive than the average ambulancel

‘. ‘Change in short run average variable costs at Matlab,

‘due to 182 fewer users

Change in short run average variable costs of Sotaki
ambulance, due to 212 fewer trips which have led to
182 fewer Matlab users

Total long ¥ cost of running Sotakl, per year

Total cost to ICDDR B of items supplied to Sotaki.,
plus training, pe1 Year

1.83
3.18

23.61
I18.74
711.62
5,004.42
2,991.55

2,100,.55

Thus, a conservatlve calculation suggests costs were reduced
when the Sotaki amhulance was withdrawn. Since the number of
patients treated dt Sotaki wag greater than the number no longer
using Matlab, by a factor of four, the saving per patient was

even greater.

Effects of Switeh in:Use, Per Yeay

It might be worth running a more costly sexvice, if the benefits
outwelghed costs. ©One (unguantifiahle) benefit 1s fhat to the

research at Matlab, of having extra patients for studies.

'The

50
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Sotaki ambulance brought about 267 patients (out of 10,618},
The other ambulances brought more, 4,192 between them, or about
40% of’ all patients.

Another benefit might be that the treatment at Matlab was more
specialised, It might be that the difference in treatment was
sufficiently degirable, as to cutweigh the increased costs to
patient and attendant of being away from home for longer, and
the discomfort of a longer travel time to seek treatment.

Table XVII compares patients previously using Matlab, to those
continuing use of Matlab, One would expect the patients who
cemtinued to come, wounld be a either those with high income

(Lf cost is a major deterrent), or those who most preferred
Matlab's treatment. If Matlab's facilities were seen as much
superior, then one might expect the more dehydrated patients to
continue to use Matlab,

However, Table VIII shows that those who continue to use Matlab
are not more severely dehydrated. There are however indications
that they are more.likely to have complications of nopdiarrhoeal
infection, judging from presence of fever, use of antibiotics and
abnormal pulse, which for children seems to indicate respiratory
problems, topsillitis, etc.

This tentatively suggests that the replacement of an ambulance
service to Matlab by a local treatment centre, was not perceived
by users as providing inferior treatment for the most dehydrated
patients. Users seemed to prefer the treatment at Matlab for
non-diarrhoeal complications. This is as expected, since the
paramedics at Sotaki were mainly trained to treat diarrhoea. .

The replacement of.services may have had an age and sex biased
impact. If one compares all users of Sotaki and Matlab {(from
Table X1}, 62.9% of Sotaki users were male, and of the Matlab
usexs 56.9%. At Sotaki, 38.2% of males were aged less than five
yedars, as against 32.7% at Matlab. One might attribute this to
2 greater willingness to pay the Tk.15.00 fee at Sotaki, for
males, and especially small boys. However, praevious users of
Matlah from the 11l villages studied near Sotaki, were even more
likely to be male (63,0%) and if male, below five {48.5%). The
reason may perhaps be similar, namely that travelling a longer
diztance to hospital involves costs which are more willingly
borne for males and especially small boys. Therefore, although
- charging a patient fee increase age and sex biases, the bias
is less than that due to distance effects, when distance is as
great-as 12 miles,
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Thus there is no evidence either that the replacement of services
wag seen as inferior treatment for the more dehydrated patients,
or that the cost of the new service to users unduly penalized
those who already received less favourable access to redical
care, 1t does suggest however that a local centre with a fee
will favour treatment of favoured groups (males, small boys)

more than a local centre without a fee.

Cost Effectiveness

The above shows that the total cost of Sotaki was much less than
the change in average variable costs at Matlab. Evidence does
not suggest that the new service was perceived as less effective,
except perhaps for respiratory complications. Sotakl TC seems
relatively cost-effective as regards cost per patlent treated.
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