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ABST RA ST

‘This paper analysed the malaria control and eradication activities
in India from 1953-54 to 1376~77. The total cast of the discase
to the nation with the control and eradication programme and what
it would have been if the programme were not to be launched Were
estimated for each of the years., The differenée betusen the tuwo
:gstimates for a given year is defincd to be a measure of benefits
derived Froﬁ control of the diseasa, The results obtaihed have
‘been further analysed and their implications to the programme

cﬁaue been discusgsed.



COST BENEFIT ANALYSIS OF MALARIA CONTROL
AND ERADICATION PROGRAMME IN INDIA

T.J .Ramaiah

1. Introductian

Ecbnamics of Malaria has been a subject of discussion for the
last many decades. Christophers (1924) while discussing the
problem of high mortality due to malaria stated "all man must
die, but it ié hopet! that each will have a run for his money,
===~ implying that the expenditures incurred an bringing

Up a child would bear Pruits to the society only when he grew-
up to be a productive member and contributed towards ité
social and economic wellbeing, Ross (1926) stated that while
malaria control costs money, the disease itself maé a sourée
of expense to the socisty. Rao (1928) vigorously advocated
estimation of aconomic losses to India attributable to malaria
to provide justification forp allocation of resources for its
control. First attempt.in that direction was made by Sintan
(1938). He estimated the magnitude of malarigz problem in India
in terms of number of cases, number of deaths diréctly and
indirectly attributable to malaria, disability ang debility
caused by it;”identified its censequences - economic, sﬁcial,
physiological and emotional; and attempted to guantify what

it was costing India, According to him, _

i) malaria had very marked influence in lowering the,
birth rate by reducing the number of conceptioné,
causing interruptions in pregnancy (abortions and
still births) and thus checking and natural increass
of population; | '

ii) the ﬁumbq;AqF deathé.direct;y attributéble to endemic
malaria,:;s:a=minimum'estimateé,Aegch}ear in the then

.India ywas onEjmil}ion{'“_Bésides}-Maiaria,epidemics,



when occurred, increaéed the mortality by one guarter

to half a million, In view of its marked indirect
EFFeét amongst children, it was responsible for high
infant mortality rates, The number of deaths indirectly
and directly caused by malaria in India in 133] yas
about 2,1722 millions:

iii) at least 100 millicn persons ‘in India suPfered from
malaria each year. In addition, indirect morhidity
caused by malaria was cstimated to be at lpast 25

- million cases each year;

iv) the menifestations of the disease had serious deleterious
effecte upon the-physical development of both children

and adults;

v) malaria was an important facter in lowering the
-expectation of life in India at all ages, hut more

especially among infants and children;

vi) it resulted in financial and economic losses, due to
conditions of inefficient, deficient and expensive
labour, not only to the Worker but also te tho employer
in agrioslture, industrial and commercial sectors aﬁd
in the development of nptﬁral regources. The cost to
the individual and to the family on medical attendance
was at lsast fs.200 milliunqper annum, The Pinancial
loss to the individual and taﬁ@QF Family due to actual
days of work logt From malaria sickness in India, at its
minimum, was about fs.9124 million each year, excluding
the economic cost of time and wages lost by persons who
were absent From wérk to attend to the sick and the
economlc cest of sickness from other diseases contracted
as a result of entacedent malaria. The financial loss

[ue to pogt-malaria inef?iciency was about gs,279



3
million per annum, again at its very minimum and due to

~unprofitable funeral expensos was about fse4 millions

vii) the economic loss to India from deaths directly due to
malaria was nearer to Rs,200 million'pef year and an
cqual amount duec to deaths caused by indirect effects

of the discase;

viii) various other miscellaneous cxpcenses caused to the
sick and their families was about Rs.1076 million

per annumg

ixy the economic losses to India due to losses in wages
of those who were malaria stricken was about 353

million rupses per annum;

x) in addition, the disease caused serious obstacles in -

the development of large and potentially rich areas

of fertile land rosulting-in enormous financial losses

to the mation; obstacles to full development of

- manufacturing industries, mining industries, railuays

sea~borne commerce and shipping etc. besides sericus

sct backs to qrowth and development - physical,

physiological and mental of the population,
Thus, he ostimated that the economic losses to India due to
malaria was Rs.2936 million per year, at its minimum, in addition
to a number of intangible or unquentifiable congequences directly
and indifoctly attributable to malaria. This work had bgan
considered to be a monumental placo on the subject), though it
suffers from a number of methodological limitations In comput a—
‘tion of treatment costs, cost of man—déys of work lost, monetary
value OF future carnings lost due to premature mortality etc.
One lmportant component of such an economic analy91s is of
dxfferentlal vulnerability of dif ferent agL—SpEGlflC populaticon
.groups to the disease and the need for 1nclus10n of age—

dlstributlon of cases and deaths,



Wilson et al {1950) put forward a view that malaria was not of
economic isportance to adult communities, pérticularly so in
hyperendemic areas who would have deueloped high lsvels of immunity
to the discase. This vicw was however, combated by Macdonald {950)
Christophars (1949), VYiswanathan {1951) since malaria had been an
appreciqble publi; health problem even among adults, though the
magnitude of the problem amongst them shined in contrast to that

of infénts énd children due to differentials in mechanisms of

davelopment of immunity and its levels.

Another important consequence of malaria had been low level of
Fertility induced by high lgvels of malaria-specific mortality
{Sinton, loe, city Viswanathan, 15493 Ray, 1948; Ramakrishnan

et al 1958). While there had been world-wide recognition of
reduction in malaria-specific mortality, Frederiksen (1962)
bascd on his work in Ceylon, arqued that malaria had not been a
major cause of death. The high mortality and low fertility
levels got reversed due to substantial reduction in malaria
mortality and the resultant increases in fertility levels., Ray
(Loc. cit) and Ramakrishnan {loc. cit) roportec sharp increases
in crude birth rates and decreases in crude death rates and
infant mortality rates after launching.of anti=-malaria measures.
The increases in population induced by:thgxdecreases in malaria-
specific mortality, quite independent of thé‘leuels of consumption
and production have been documented by UniteJ\N@tions (1953),
Population Reference Bureau, Washington (1955:k1957, 1958),
Hagen (1959) and Wilcox (1960) which led to predictions of
impoverishment and famine as an ultimatc conseguence of malaria
control. Frederikson {1960, 1961) again refuted the same by

the observed effects of malaria control in Ceylon. He argued
that malaria control had increased the guality rather than tho
quantity of human rescurces through removal of malaria which

had been an insurmoyntable barrier to the development of Ceylon.



| whlle he may be rlght as Far as Ceylon was cance rned particularly
due to penoulier epzdemlolmgy of the dlsaase there, the interactive
linkages between mortality, fertility and development, nong-the=—
less have been uwcil documented {Coale and Hoouer,'1958; My rdal,
1968) and also with particularrgefenedéa to malaria (Nauﬁan,
1965; Barlow, 49683 Bruge-Chuatt and Meade, 1968; Cohn, 1973)
tﬁough such economic effects have not been quantified in monetary
terms.  Thus, while economic -aralysis of a disease like malaria
necessarily has to include the economic*ﬁenefits~that weuld
laccfue to a society as s result of reduction in malaria-specific'
mortality, it also.by implication should reflect the diseconomics
brought. about due to the resultant increases in ﬁertility;énd

population size, thcﬁgh paradoxicals

. Thus, prevalénbe'nf ﬁalérié has had many cﬁnséquencea/outccmes
{uH Oy 1974) on Indlan sacwty.‘ Recogniaing this, India has
supportcd a large programma, perhaps the largest-in the world,
since 1953 initially with the 0bjcctiue_of its control and later,
revised in 1958, with the objective of ite cradi cation., Howavexn,
since 1965 the magnitude of the disease has showed an incfeasing
trond, having reached a rcﬁarkably low lovel of prevalence in
1962, The reasons For the sot back have bean many, one lmpurtant
réason howsver, belng shortage of Flnanc;al rasources (Ramachandra
Rac, 1973). The disease programmo was evaluated many a time
by national'and international teams and'thc‘emgbasis of theirs
mcstly has been on ‘the prograsme clements, namely, its structure,_
mnnagarlal processes, activities, the epldemlclog}~qf the discase
and temporal changes theréin, pragramme perfonnanée etc. Haweuer,
one of the recent eualuatlon {Guvernment af India, 1570) also
attempted to examlne, ‘though grossly, the comparative custs of
contral un_eradlcatlon. Basad on their recommendations and the
advice of national and imternational experts in malariology,

the programmo was modifisd in its objectives and strategy in



1977 when the prevalence of the disease reached alarming

proparticns.

1.1 Kaaplng this ln tqckgruund, this paper simg at revisiting the
entire span of 24 ysars (from 1953-64 tec 1976=77) of - the 1ife
‘UF Hlational Nalaria Control Brogramme (NMCP} and Natlonal
Malarla Eradlcat;on {NMEP) in India with a u19u ta recount
thc CXpEﬂdltures (Lnuestmcnts) on its cnntrol/eradlcatlnn \
and the economic benefits (returﬂs) thereof, aringing tc f
bear upan as much scLentiflc rlgcur 1nto the methadulogy QF
"hcneflt cost estlmatlon as parmltted by the avallable data,

1ts quallty and quantlty.

The methcdelagy adapted for this purpose haa been one of
tyith! NFCP/NMEP and 'without' WMOP/NMER {ueisbrad, 1968)
in cantrast to-the sosial cost benefit methodologies con-
ventionally applied for eppraisal of aconomic projects and
prngfamhes. The basic spproach adopted has boen:
':i} identifigation of consequences/ouhcarﬁes_; .
ii) guantification of the samc; and
iii) conversion of. the quantified outcomes 1nto

moretary terms

tha sum of uhiéh would give the gross costs of the discase,
in *with' NMCP/NMEP and 'without' NICP/NMEP conditions. The
differsnce betwsen the two would pruu1de an estimate of

mone tary beneFLts/losses {and strcams of benefits/lossas
aver time) acrued to Indion society &g a result of efforts
to cqntrol/eraqlcate malaria. The pﬁlnCLple inveolved in
such an spproach is that the total cost of the disease

{or part af.it) serves as a measure of benefits derived

f pom its,égaéicé£idﬁ or the reduction in costs through

partial conﬁral.



2, Qutcomes of, the disease

The-large*écale prevalence of malaria has a number of social,
economic and demographic conseguences arising out of the
#igease—-specific morbidity andlmortality; While SDﬁB.Df
#hase- consequences lead to direct monstary costs to the
aucicty, scme others cost the soclety in am indirect way.,
The important components of such dircct costs are
i) treatment costs of malaria in outpatlent and inpatient
facilities of health institutions (e 3. hOSpitals
and dispensarles), '
ii) treatment costs incurred by families as personal
medical care ekpenses;
“'iii) monetary costs to the sick for transportaticn to
3 the place of treatmént-and back
iv) monetary costs to the Families Por providing much
needed supplementary or épebial focds to reduce/

prevant debilitating ef fects of malaria.

‘Bertain important indirect consequences, of malaria to the

mogiaty aro

" i) ‘the productivity losses due to temporary absence
. Prom works
-ii) the present monotary value of future earnings lost
‘due’td premature mortality, directly ascribable to
‘malariag . ‘ .
%@i)ﬁﬁhe bencfFits foregone or the increasgdmonetary
-bxpendiﬁgres that‘fhe'sopiety mould_havé to ingur
to fecd the additions to the population (increased)
'fertxlity) caused by reduced mortality as a conse-
quenie. ‘ot armtral ‘and gradicatith moasures. i



The litezcture on the subject {Sinton, 19385 W.H.0., 19745 Ray
1977) mentions many other direct and indicoct canaaquences‘af
malaria such as ‘
i) physical debility and disability caused due to the
disease thereby indirectly effecting the efficiency
- and hence productivity of working'populatidn;

ii) mental debility and rctardation of physital and mental
‘grogth and develogpment with the resultant ;f?ects on
education, innovation and future orientation;

iii) the strec, strain and sufFfering caused to the sick
and to their family members; ' :

iv) Fertile agricultural land that could not be cultivated
or the land thet could not have been brought under
cultivation due tc shortage of labour, absenteism
from work due to sicknsss ctg;

v) lack of exploitation of natural resources, mining,

small and heavy industries etc, etc.

Many of thesc outcomes are infangible and their menetary costs
cannot be quantified. The quanf%fication-c? somo others such

as mongto oy losseé'in.agriculture productivity, though difPicult,
retrospectively since time lag has peen long, is not an impessible
task. It demands sxtensive micrpc analysis, distriet by district
or evenr by smaller gepgraphical areaé, requiring considerable
resourcés and time that too of a-group‘of,uorkers to obtain a
meaningful egtimate of the same, Hence the same is not attempted
particular}y because it might turn out to be a theoretical
exercise. In view of these, the monetary costs of the seven
former outcomes @x gstimaked. The analysis has been fraught
with many a prob;gm_mainlfiﬁua to lack pf @vailability of
requiskte data of piBht quality. In visw of this, the svailable

sccondary. gata were adjusted and curréptgd for wherever neccssary.



The estim:>tes of cortain paramcters, for whom the data were not
avallable, were cbtained by indirect approaches, However, the
attempt alljéinhg has been to mace meahing full assumptions
about difﬁerént_pracaases of relevance to derive lower bounds
sa that neither the costs nor the benePits are maonified.
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3. The Malarig Programme

National Malaria Control Programme, though launched in 4952

in a smtii wdy, the programme ccotivities got underway only

during 1953-54., The samez yas éradually enlarged to cover

the total malaria population at fisk; During 1958459;'

however, the progfamme was converted into one of eradication,

The present analysis requires understanding of the programmao

in terms of its strategy, actiuitieé and their impiications

to the.number of cases reported, The same are recorded below

to the extent relevant to the present analysis.

1. The structure of NMCP was gradually enlargéd to cover an
estimated population in 1952 at risk of about 202.78 million,
The programme structure* covered about B84 million population
by the end of 1953-54, about 110:75 million by the end of
1954-65 and about 132,25 million by the end of 1955-56,

It was only by 1961-62, the malaria control activities were
extended to the total population at risk at about 364
million. . Table presents the development of NMCP in terms
of population coverage, ' |

Lable 1: Programme coverage ahd population protacted
by ODT spraying = 1953-54 to 4961-62

No., of Estimated Total  Population Percent
Year Unifs population . protected populatian
{million) i{million) protected

1953-54# 84 375 V75 20.00
1954-55% 110,75 382 Yoy 25.92
1955-56#% 132,25 389 125,75 : 32.33
1956-57 NA 39 , 147 .25 37418
1957-58@ 200 404 165,16 ‘ 40,74
1858-5%@ 230 412 180.16 ) 43,73
1959-~608 290 419 245 58.47
196061 %* 334,25 427 374 87 .59
1961 -62%% 364,25 435 406 93.33

e ]

Sources *Jaswant Singh et al {1953), The population protected
includes non-malarious population of about 15 million,

@ Gandhi H § {1973)

% NMEP {1978)

*The structure is in termg of no, of malaria units, sach unit
covering a population of about one miliion.
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The strategy mag to spray the internal sur?aces of every house

in the programme area wlth 100 mg. . of ODT per sge ft. twice

3,

during the transmlsQLOn period of about six months in a year

in endemic arcas and once in hypoendemic araas.

There was no spec1fic casg dttectlon mechahlsm in NMCF, The
cases racurded wore those of clinical malaria treated in
hospitals, dlspensarles and primary health centres which is
Rnown as passive surveillance,

The content of NMEP which was started during 1958-59 yas
essentlally the same as the ones described above upto 1961—62
(Attach phase) where the total prUlatan of the country was

to be covered by prDtECtlUC inten31fled indoor residual
Spraylng Dperatlons except those {(about 15 million) living

in areas with altitude hlgher than 5000 ft, aboue sea level,
From 1962~-63 onuards; aréas {population groups) wlth low levels
of malaria* moved into another phase of activity (consolldatlon
phase) wherein the spraying operations uere suspended, but

active suruelllance 1n addltlon to passive suru91llan¢e, was.

'instltuted through regular fortnightly home visits by surveillance
‘ uorkég& for cage detectlon ang treatment L In other words, from
1962~53 .onwards the occurrence -f cllnlcal malariz yas recorded

by only hosgpitals, dispensaries etc. in some areas (attach
phase areas) and the same was detected by home u131t1ng {active
suruelllance) and by hospitals, dlspensarles, prtmary health
centres etc, (passive suruezllance) in somg ether a as '
{consolidation phase) ‘Appendix 1 presents the mouamdht of
population groups Prmn ocne phase of the prmgramme to the

other.

-

. level predeflned based .on_ malarlumetrlc 1ndmcea such as

Apnual parasite Rate- (API) -and, child and InPant Spleen
Rates, These leugls determlned the klnd of programma
'actxu;ty in a givan area. RPN
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During the period 1952-53 tao 1976~77, the programme involved -
mone tary expenditures to help/athiéVe_its abjectives, The same

are presented in Table 2.

Iable 2 ¢ Expenditures incurred on NMCP/NMEP. yearwise
. f rom 1952f53 to 1976-77

- —— . ——— -

Total Expenditures whole sale ~ Total expenditure

Year at current prices price Index at 1978~79 prices
(in miilion fs. ) {1978-75 =  inflated by uhole

- 100) sale price index

(R, in million)

195253 . 2.7 . 22.88 11.80

15853-54 33.1 ' 23.28 T 142.18
1954-55 41,0 22,27 184,10
1955-55 38.9 20 .45 190,13
1956=57 53.8 22,94 234,52
1957-58 = 67.6 24,39 278,07
1958-59 99 .6 24,82 401,29
“1958-60 1447 25,82 560,42
. 196061 176.9 27 .48 643 .74 -,
1961-62 © 200.4 28,13 712,41
1962-63 186.2 2B.44 654,71
1963=64 166.6 29,63 562.27
1964—-65 164.2 - 33,16 495 .17
1965-66 157.4 36.07 436,37
. 1866-57 . 143,2 40,97 349,52
1967-68 140.9 N 47,23 258,33
1968-69 188.0 ‘ : 46,85 - 401.28
- 4969-70 - 1B7.5 - -~ 47,47 394,99
1970-71 200,7 : 50,40 398,21
1971-72 231.7 ’ §2.35 442,60
1972-73 240.5 : B 246 425,97
1973-74 234.71 67031 - 348.70
197475 239.639 ' 85.48 280.31
1975-76 3714422 . 86,95 426,97
1976-77 455,592 88,42 515,26
Total ) 4166,953 I . 9789,32

e — :

1. Expenditures data for the. years 1970-71 to 1973-74 are estimated
(by the author) singe the data ‘available on 'opperational costs!
ref lected the central subsidy only and.not the total operational
costs, N

24 The expenditures data for the year 1974-75 to 1976=77 are the
'egtimated' expenditures, '

Sources WMERP Office, New Dslhi,
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4. Magnitude_of mala;la with NMCP/NNEﬁ
4e1 Moxlidity: fhe information on the number of s2ses of malaria

‘ogeurred in - India is the most basic data reguired to csgtimate
the streams of 'bencfits' accrured to the society as a conge-
qucnce of ‘organised activities tc contral and eradicate the
dlseasc Table 3 {cols. 2 to 4) present the number of pasos
- of malariz detected by NMCP/NMEP during gach of the years of
its activity, Howsver, they are knouwn to be under estimates

of the actual numBer‘OF rascs,

Sinton.(1938) after a comprehensive survey of the status of
malaria in the then British Indla, careful analysis. of the.
_data auallable and davctalllng his vast experience cannccted
thh malarla, estlmatcd that there were about 100 mllllon
cases of malarla in India annually. Thls estimate was said
‘_to be modest but an underestlmata of the prevalence of malaria.
The decade Following thls was characterlsed by limited techno-
logy and little or no commltment to combat the disease, the
eFFects of second morld war wherc the emphasls was mDst on’
defence seru;c&s and. cunsequently least attentxon was paid
to the needs of the, people, that too to a public health problem
lxke molarla. Hence, it lS qutD reagonable te cxpoct that
the magnltude oF the malaria remained the same {Bhora Commlttce,
1946) In 1947, wlth India attalnlng Independence, size of.
tht populatlcn of Indla got reduced and consequently the
number of casas of malaria in Independant India also got
dlMlthd. - It was estimated by Jaswant Slngh ot al Kj957)
that ‘the number of cases of malaria in Indspendent Ihdla

was_abput ?5-mllllﬂh per year,.prlor to NMCP, -

The_sccand world wer led to the dlscoucry of the great poten—
tial of ODT as a klllar of mosqu1to. Thig in conJuctian mlth
a number of Fac1l;tat1ng factors such as lncreased auaalabl-

.llty of. DOT for. czulllan puxpﬂaas, Fcrmatlon of a wolfarc
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state with’ congern for public health and the heelth of the publlc,
~ led to the 1nlatlen of a numbor of antl—mosqulto activities through
out the country, thougn eut in en erganlsud manner. The impact

of these control activitics oa malaria was said to be sunstantiel
{Gorden Covell, 1955; Jaswant Singh, 19573 NMEP, 1974). Tho Splcen
Rate in two of the hynerendemic gistricts of Andhra Pradesh, recorded
a declino of 44.2 percent and 74 percent. Morsand, Madhubani,
KlshanganJ and Purnia districts DF Bihar where pilot anti—malarla
actlUlthS were started in 1949, rocorded decline 1n Spleen Rates
ranglng between 2 to 60,6 perccnt The number of malarla cases

in GUJarat was reported to have recorded a substantial decline.
_The anti-mosqguito actlvltles started in 1947 in an hyperendemic
district (koraput) of Orissa recorded 'some' decline, Punrjab

also saened to have rccorded such a decline in the Splcen Rates.
_Slmllar reperts existed from different hyperendemic areas of Uttar
Pradesh, West Bengal Nadhya Pradesh and Assam, - Analysis of the
auallable data From different parts of the country on such reported
deciine; in Spleen'ﬁates indigate% that there was a feasenable
_declxne ln the preualance of malaria due to wide"spread malaria
rcontrol activitics and the decllne was to a tune of about 98 per
 cent by. 19u3—54 when the crganised agtxu;ty of National Malaria
lContrel Programme (NNCP) was lnltlated. In other words, the
estimate of numbaer DF cases of malarlakln 1953-54 was about 617.65
million, hlch is clnse to the estlmate of 6047 million made by

Jasuwant Slngh et ‘al (1957).

As it uwas deqcrlbed earller, the populatlon at risk was under
passive surveillance (attack phase) for case detect;en tlll
1961-62, Parts of it moved gradually 1nto actlue and passlue
surveillance (consolidation phase) and later into maintainance
phase. ‘It ‘is to be resogniged. that the rates of reporting
would vepy Ffrom phase to phase In that -it would be higher-

amon@ét‘ﬁbpulatien grodps withsactive: gurveillance {consolidation



15

phagse) than in those with only passive sumveillanco {attach phase)s
and within each of the phases the rates would 1ncrease.nuur time
because of incrcased auaxiablllty of health facilities and incrcaced
levels of health consclousricss orought about through multitude of
cther health activitics. For the purpose of this analysis, thorce
féré, two distinct timc pcrlﬂds havc becn ccnsldared sepa;ately,
viz,, 19583~54 to 1961-62 when tho count ry was under attack phasos;
and 1962-63 to 1376—?7 whon pDOulatan graups were under differcnt

phasu depcnding upon the magnitude of the discase.,.

Since the pessive surveillancc deta was based on institutional
statistica, the extent of reporting is oxpected to be low. Rao
ct al (1963) bascd on their study of 2z number of primary health
sentres ond dispensarics in Maharashtra, rupmrtod that- the passzve
case detection ranged from 4,9 percont to 59.3 pcrccnt in different
institutluns. Ansari (1980) reported that, out of tho voluntary
fover casos sought ‘treatment in a dispensary during 1978 and 1979
he found 16 and 10 malaria pQSLtlues whi Lo NMEP recorded only 2
{12.5%) and 0 (D%) respectively Por the tuo years. Further, the
pasgive suruelllancc rocards mOStly clxnical malarisa cases._
.Somasundara Rao (1973) statod that chronic malarla casocs oo not
presont typical symptuns UF malarl and henee mapy of such

uther cascs' treatud in hDSpltals and dlspensarxes could as mell
as bn suchrlng from malaﬁla. Ha dlagﬁused 525 malarla posltlucs,
out oF those mtherwlsc dlagnased basad on hls study 1n chzttocr
dlstrlct. Thase findings clearly go to show that the passiuo _
suruclllance mnlntalned during 1953-54 to 1961-62 con?lderably

.undcrcstlwatcd the actual numher of malaria cases ln the country,

“Sinton (1938), Bhore Committee (19&6}_and later Jasmant Singh
et al (1957) reported that the rate of roporting of cases of
.malarla to differont health institutions was only about 10.
per. “conts ‘Howaver, after 1953-54 there had been considerable.

rgrowth. of ‘hoalth care institutions particularly of primary:
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health centres and dispensarics in rural areas, which ip itself
had inereased the accessibility and honce utilisation by fhe .
peopla. In other werds, the ratc of roporting of malaris cases
in attach ﬁhase'areas would have incroascd ovor time (beyend the
initial 10 percent) and it is quite: reasonable the assume, es
‘one approach for cstimation fur the First time segment, that thig
incroasc would b proportional to the incroasc in the numbcr of
health care institutions, However, ono more lmpDrt"nt factor
that determines the magnituce of discasc is the extent to which
the population is protected thpough DOT spraying of internal
surfaces of households. It is said that if all the houses in an
hypurendcmic area are covored with the spray twice during a
transmigsion season, the malaria transmission can be broken.

In other words, the percéntdge uf population offered such pro-
tection would be a'relatively better proxy variable tc estimate
the number of cases of malaria in India during 1953=54 to'1961—62.
Table 1 presents the distribution af the same for the period
1953-54 to 1961-62, Using these values the number of cases

have been Cstlﬂatcd for this period and prosented in column 7

of Table 3, These estimates closcly agree with those of

Jaswant Singh et al (Loc. cit) thereby indicating that the
method of cstimation has been fairly reliable. According

ta this, an estimated number of cases of 61.65 million

during 1953~54 decreaved to a level of 3.7873 million during
1961=62 recording thcroby a decrease of abgut 94 percent

{scc column 7 of Tablo 3). : :



Table 3t

No. of malaris casas in India, 1953-54 to

1976-77 YLar“UlSL - Reported and EstlTatLd
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No. of malaria casvs  Extent of repor- Estimatc
reported (mllllon s) ting (%) no. of
“Yoar —— cascs
' Passive  Active Total nttach  Conscli-  {million
sutrvei-  gurvei- phase = dation
llance  llance phase
1 2 3 4 6 7
155455 244433 - 2.4433 - - 47,5694
1955~56 2,292 - 2.2912 - - 38,1380
1956-57  2.3327 - 243327 - - 33,1630
1957-58 2,1959 - 2,1959 - - 30,2651
1958~59 1.3160 - 149160 - -~ 26,1958
195960 2.0059 - 12,0051 - - 21,0877
1960-67  1,3870 - 143870 - - 13.2617
- 1961-62 0.0492 - 040492 - - 3.7873
196263 0.05845 0.0051 D0.059% 18,0 45,33 0.3138
1963~64  0.0730 0.0143  0.0873 19,3 46 .20 0.4092
1964~65 - 0,0837 = D,0293 0,1129 20,5 47 .00 0.4704
1965-66 0.0681 0.0316  DL0997 21.5 47 .67 0.3849
1966-67 0.0593  (,0888 0.1480 22.8 48,53 0.4432
196768 31211 0.1576 = 0.2782 23,0 - 48.66 - 0.8501
1960-62,  (.2358 040381  0.2746 23.5  49.06 1.0831
1965-70  0.2998  0.0488  0.3480 23.6  49.07 1.3699
1970-71 0.5998  0.094% - 0.6940 23,7 49,13 2,7238
197172 . 1,0933 . 0.2299 . 1,3224 . 23.8 49,20 5.0607
1972-73  1.0845 0.3455. 17,4286 23,3 49,27 5.2390
1973-74 1.1967 G.7378  1,9303 23,9 49,27 65047
1974-75 147789 1.3%40 - 3,1677. . 24,0 49,33 10 2377
197576  2.7759 2,3903  5.1667 24,0 - 49,33 16,4112
1976-77 3.4749 644672 24,0 4%,33 20,5443

Let us nou cxamine the sccond time pcrlod, ndmuly, 1%52-63 to

1976-?7.

Lertain goographical aroag with a pOpulatlon of abaut

157 mlllion entered consolldatlon phase during 1962~53, Thls e

propurtlon continued to increoase {with the resultant decroasg

in sizo of papulatlun in attach phﬂse) upto 1967—68 ThcrcaFtcr,

because ‘of lncreased incidence of the discage and the alacm it -

caused thoro was backmard shift in- that the population grDUps
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in attacik phase started inercasing. Appondix 1 presents the dis-
tribution of the population in attack, consalidaticn and maintainance
phasg, ycar-wisc from 1962-63 to 1976-77. Onc important .aspocct

of thesi phascs of activity is that tho extent of casc detection
{that is, case reporting) cven in consolidetion and maintainznce
phose arcas* was not hundred persent, though much botter than

that in attack phasc orees. It is, theorefore, necessary to

estimate the same, stparately so that yoor-wisc estimates of

actual numbcr of cascs arc obtained fer the pericd 1962-63 to
1976=77. The appreaches for their cstimation have also to be

diffcrent, by nococassity,

As it was indicated carlier, the coge doteoction was based on
institutional date in attach phasc areas. It is however Knouwn
that accessibility of an institution is an important procondition
for sceking carc, In other words, rccognising that the health
institutions larger would be the population covercd and hence
higher would be the case detoction ratec. After indopendenceo,
there has been a phonomenal growth of health institutions in

the country. The rate of growth of thesc institutions {Appendix
2) over t' 2 prricd has been worked out. Given the case detection
rate of about 10 percent during pro-control period, it ean,
thercfore, be surmised that this rate would have ingreascd in
proportion te the increasc in health institutions. B8ezsed on
this, the casc detcction rates (Rp) in the arcas of attach phase
have been worked out for cach of the years during 1962-63 to
1976~77 and presented in column 5 of Table 3. In areas where

the programme entered into maintainance phase, the case detection

A g S P Ay P S S . i —— S —

#* Since the content of the programme in consolidation phase
and maintoinanece phase arc cssentially thc same, theso
two phases are trecatcd together,
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wag dong through active surveillance whoreln surveillance workers
weTs oXpocted to pay Fortnightly visits tu gach house-holu in

the orea, identify Fever cascs present, take bhlood slides for
testing For nresence of malarie parasite and give presumptive

treatment, Since the vislt is onece a fartnight, the fover

cascs accuring during the early poriod of the fertnight scok
treatment from olsewhere and a small preportion of them do so
from hcalth caru.institutions lomated in the area, thus becoming

‘part of passive surveillance data or go completely unreported,

Thug, if the agtual rumber of cases octurred during a year is

N, then coses detected by both active and passive surveillance
(n) is

' =Gt N owCy LN

whare, C1 and 02 are the proportions of tatal cases detechbod

by a active and passivo surveillence, respectivoly, Assuming

that the density of cases during a fortnight is unifcormity

distributed through owt tho period in a consolidation phass

Aroa, C1 and C2 bear cerbain relotionship to each obther in

that L) R

2 . ————f ang
100

L

o~ = ——
B

1 108

whare t is number of days prior to o home visit by sur&e{}lancc
worker corresponding to hundred porcent detection of Féu;r cases
for collection of blood slides and presumotive treatmenty and

R is the cesc detection rate {pezcent) by passive surveillance,
Ii is suggosted by a number of workers in NMEP that the most
reasonahle value fFor t is B days. Rp values for difforent

years have slpeady been worked carlier (column 5 of Table 3).
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With thege ralaticnship and values,

N T
G T o= 3
2 R
=7 + =l and honee
=73 100
n=N{(1/3 + 2/3, R)) or
100
(100 + 2R )
n= ———— e P * N L ("f)
300 :

Thus, (100 + 2Rp) 1s the casc detection rate (%) in the arecas

300
of where the NMEP was in tonsolidation ang maintainance phascs,
The same haye becn worked out for different valuges of R and
Presented in eolumn g of Table 3, The estimated number of

tases actually occcurred {Ni) during a year i ig

f. X 100 n, x 100
N. = lp + ia -.a-(z)
PR TR
pi : ai
where, n = Number casog dctected‘through Passive surveillance

P (attack phase) in yoar i;
n, = number of cageg detectcd‘fhrough active surveillance
ia ,

and passive surveillance (coﬂbolidaticn-maintainance
phases) in year i; : )

. case detection pate (%) under pﬁh&iue surveil lancg
pi in year i 5 and

I

R, . = case detection rate (%) under active and passive
ax surveillance in year i,
The same have koon worked ocut and Presented in column 7 of Table 3,
which provide a get of cstimate of actyal number of caseg of
malaria ogourred in India in different years during 1962-63 to
1976=77. '
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4,2 Morality : Ong visuw, iargely prevalent amongst all malagiolugies

hag be .n that malaria was dircctly and indircctly responsible
for a considerzble number of doaths in India. Sinton {4939)
cstimatod that sbout one million deaths (casc Fatality rato
of anec pcrccnt) of thosc oceourred.gvery year in India woreo
dircoctly ascribable to malariz ond an egual number were
indircetly duc to malaria. -Thesoc es gtimatcs formed the basils
for all subsequent culculations by othcr workcrse. One
approach, thercfcre, is to accent it {that malaria was -
directly'responsible for mortality and the casc fatality
rate then was one pércent) to be true and generate a set
of cetimates of if;'with NMCP/NMEP, Furthor, the evidence
available corraborates the same, Ramakrishna et al {1948)
based cnrtha rocsults of a pilct schoeme of spray operations
with DOY in about 16,583 hyperendemic population nf Puthur
Taluk of South Kanara Diétrict found that thero were about
346 deaths (20.86 per 1000 population) in 1945 and about
297 (13.09 per 1050) in 1946 dircctly due to Malaria. Ray
{(1948) based on the results af a prophylactic trial with
Palﬁdrine in toa cstates of Dima (Assam) shouwcd that.the
death rate came down to 16.60 per 1000 populaticn in 13947,
Prom 32,77 in 1946. Visusnathan {1951) statod that the '
death rate decreased by 10 per 1000 duc ®0 intcnsive cuntrol
mecasures during 1946 te 1950 in Kenara distriect which was
known to be highly hyperendemic to malaria. The reports
indicated that malaria control activitics of pro=NIiCP .
perlod brought down the mortallty CDHSldGrJBly. In view
of the panclty of reliable data on mﬂlarla—spd@lflc
mortality, the nced for- pbuilt in provision for UalldutLDﬂ
of estimates is immiment. Therefore, three: different '

apprdabhes have been adopted to cstimate tho same,
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Dethod 1 ¢+ The cstimates of cose load for different years of
NMCP and 1MEP were worked out earlicr (Table 3). Assuming the
case fatality rate of one percent of sre NMOP period valid for
1353~54 the yecar when iMCP* was systematically launched in
scleoctcd oreoas, the cstimates of the samc For subscquent years
of NIICP have beon worked out bascd on expanential decrecse whereo
the casc fatality retu reaches zero level during 1961-62 when
the total population was under attack phase for second successive
year. With theso case-fatality rates and tho set of estimates
of case load alrcady worked out {column 7 of Table 3) the number
of deaths dirsctly attributable to malaria in diffcrent yoars

heve baen worked out (column 2 of Table 4).

Pethod 2 ¢ Cn the other hand, sume workers belicve that intensive
residual spraying of 211 internal surfoces of houses of malarious
population at least for cnc year with DDT would dramatically

bring down the deaths duc to malaria, IF this is acccptod, such

an activity covered only about 20 percent of malarious population
during 1953-54 vhich gradually incroased to about 100 pecrcent

during 1361~62 (Table 1). Using these ratos of pergentage of
population protected during 2iffcront years of NMEP and NMER and
assuming t em to be inveesely prop rttional to the rates of

rcduction in mortality in successive years, 2 sccond set of estimates

of the rumber of deaths has been generated (column 3 of Table 4).

Method 3 ;3 The third method uses the availablp date on malaria~
specific mortality, collected through Rogistration System, which
are knowh to be considerably underenumeratad, Howsver, cstimates
of undercnumeration of deaths in registration cdata gan be obtzinod
by their comparigon with mortality estimates obtained through .

cansus crude death rates. The annuzl estimates of crudo death

— ———— . wm ————

" #Thc NMCP came into being during Deccmber, 4952 with actual
work sterted from April, 1953,
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rztes have been computed usiﬁg 1951 znd 1961 census rates. Given
the tobtal mortoliby rates in Indic by Civil Registration {Chandra-
sokhar, 1972), the cstimctes of exteat of thelr enumeraticn in
Civil Registration System have been computed {se: column 4 of
Appencix 3). Contral Burcau of Heoalth Intclligence {1953 to 1966)
presanted tha number of doaths duc to malaria Fﬁr gach af the
years (column § of Appendix 3). The correction of thest data

by the oxtent of enumerction gave 2 sct of cstimates of malarcio-
gpecifis deaths in Indiag during the yearss 1953;54 td 196566
{coiumn 4 of Table 4). The implisd assumpticn hzre is that the
axtent under registration in total mortality and malaria-gpegific
mortality are equal which according to Preston {1976) is quite

roasonabic,

Thus, we have throe sets of such estimates, The first assumos
axpﬂndntial docrease in casc fatality ratcs, the second assumes
direct inverse relationship with tho ﬁarcent of population
oratected through DOT sproying and the third is obtainod through
the rcolatrotion data, A closc serutiny of the data uscd, mecthods
egployed and the estimates aobtalnce by the three approaches
jindigate that the second sot of astimates is the best amongst .
the three becouse the available ax;erimeqtal euidenée haged on
ailot projects {Ramakrishnan ot al, 1943; Ray, 1948} clearly
showed that intznsive spraying of houses had dramatically

brought down malaria—spe01f1n mortality. Howover the deta

used in Estimate 111 and Estimte I did ignere this fact.;
Furthor, the degree of variation exhibibed by the data usgds .
far arviving ot Estimate 111 indicated its poor muality.

Besides, the NMEP was at its greotest tempo during 1960~62

when almost.the-tctal malarious population of India was under .
attach phasc and hence deathg dug to walaria could not have
opourzed after that. Dn the other hand Estimate I is baged on

a slmpllstlc assumptlon ulthout use of any data aof the programme.
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In vicw of these, tho sccond sot of estimates had becn considercd

to be realietic and used for all futurc cumpttation of eosts due

to promature mortality,

Tablg 4 3 Estimated no. of deaths duc to Malaria
in India year-wise; 1953-54 to 1976-77
No, of deaths (millions) with programme No.of deaths
Year " without
Estimate I Estimate II  Estimate III programme
‘ ' {millions)

-1953=-54 U «6165 . 0.4932 G.8293 0.6165
1954-55 02137 0.4567 0.6982 G.5850
1955~56 0.0768 0.4171% 0.,3976 0.5600
195657 0.0259 0.3873 0.7042 0.5300
155758 0.0091 03653 0.1131 0.5000
195859 0.0049 03468 0.2277 04700
195960 0.0014 0.2560 0.6528 0.4400
1960~-61 0.0004 0.0765 0,4650 0.3900
1961-62 - 0.0411 042435 0.3300
1962-63 - - 042431 . 0.2600
196364 - - 0.2785 0.1800
1964-65 - - 0.1322 0.0900
1965~66 - - 0.0756 -
1966~57 - - - ~
1967-68 - - - -
1968~69 - - - -
1969-78 - - - -
1970-71 - - - -
197172 - - - -
1972~73 - - - -
137374 - - - -
1574-75 - - - -
1975-76 - - - -
Total 0.3487 2.8400 5.0918 4,9515
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5, Disease Magnitude 'without' NMCP and NFEP

e —

541 Morbidity t We hawve eetimated the number of cases of malaria

occurred in India ciring successive years c¢” the pragramme in
the earlicr ssction, The guestion, that arises now is “mhat
would have beer the malaria sltuation in India, in terms of
mumber of cases and number. of deaths, if this programe were
‘not to be launched at all?". The answer{s) to this question
‘may very well be dependent upon the imagination (or fantasy?),
the degree of concern {or attachment?) for the disscase, the
undcrstanding of its apidemiulogy;and the capacity to project
dnder conditions of changing aoéial, political and economiz
mileau (interactioms between a diseass dynamics and development),
'In other words, the issue is one of 'futurelogy! the judgments
on which can always be challenged, It is however to be
realiged that such judgments eps dnevitable 'im pre-project/
programme appraisals* for their financisl, sconomic and/or
social feasibility; and the need to bring as such aobjectivity

as possible to bear upon the problem is imperative.

The stgrting point for such an assessmernt ls the incidence
of malcris in India of about 61.65 million cases -arv yéar
Just befocre launching of NMCP, Given this, the plausiblé
assumpticns that would help arrivg.ab a judgment, based on
the transmission process takes piace.(ﬁacilitafing and
inhibiting factors}, are 4. the transmission chain can be
broken only through the attack on mosguito, human hns%‘or both;
2. with the availability of technology, the Governments,-
local bedies and voluntary agencies would have launched some
meagures {anti-larval and anii-mpsquits), though in an
unorgénised manner, Lo control mosgquitc population, 3. with
the availability of technology for tneéthent. thers would

have been increased demand on health institutions, private

e o r L ]

# The presén£ sfud? ie ona such appralsal though in retroapéét
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practioners etc. for rédical treatmént {in other words, a subsban-
tial proporticn of the beneficiaries of the present NMCP/NMEP

would have turned to them for treatment,

The assumption (2) above wculd have resulted in some reduction of
mosquito population and hence the number of cases of malaria in
later years of fifties., Howyever, the same would have been QFF set
by i) increased agricultured operations (green revolution, multiple
cropping, irrigation canals etc ste.), ii)_increasing‘urbanisation
resulting in increased slums, open drains and iii) development of
regigtance of mosquitoes to DDT faster, These would have led to
increased mosquito population and hence increased Aumber of céses

of malaria,

The assumption {3) would have led to ‘uncontrolled' use of
demotherapy* by many 'suspected' malaria cases, resulting in
increased toxicity amongst patients and resistance of the parasite
to the drugs. In other words, uhile there would have bsen some
marginal decrease in the size of the human carriers {due to
eradication of the vector in human Elnod after radical treatment)
in the initial years, the same would haue_increased in the sixties.

and later.

The outcomes of assumgtions (2) and (3) when analysed together,
would clearly indicate that there would bave been some marginal
reduction in the number of cases during the, period 1953-60 which
ubuld have sharply risen again during early sixties to the levels
of pre-contrel era**, In other words, the number of maléria_cases
would have marginally decreased From its 1953-54 level of 61.65
million, and recorded a sharp increase to the level of 51.65
million by about the middle of sixties and centinued to fluctuate

at that level,

# This practiece has been in evidence even now after commercia-~
lisation of chloroguins and the related compounds. )

#% Similar trend {not of such sharp ipcreaéé) was witnessed
even under conditions of an organised programme after 1965.
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2.2 Mortality ¢ On the other hand, the assumptions (2) and (3)

above will have important implications for malaria-specific
mertality. Tie mortality experiences all over the world have
clearly shown fast declining trends and' the major factor ascribed
for the same has boen of the availability of technology to combat
the mass killer diseases like plague, small pox, malaria,
tuberculosis ete (Proston, 1976). Given this and the increased
tempo of all round development that had been systematically

planned in India, coupled with massive increases in infrastructural
facilities for gelivery of comprehensive health services in rural
areas, the malaria-gpecific mortality would have come ddun in

any case, gradually though, by about middle of sixties.

Based on this analysis, it thereforc folloys that the incidence of
malaria would have been about 61.65 millicn casés per year and
that of malaria-specific murtaliﬁy.uould have declined to near
zerc by about middle of sixties if the NMCP/NMEP were not launchéd
in India. The numbers of deaths that would. have occurred in India
due to.malaria in different years have been worked out and

pfesented in column 5 of Table 4,
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fongtary Cests due to Morbidity

This scction attempts to cxaminc different componcnts of direct
and indirect outcomes of morbidity due to malaria, derive
analytical approaches for cstimation of costs of Lhe out comes
under Twith' and 'without! NMCP/NMER conaitions gnd estimates
the costs of cach one of them for different years. As was
discussed in the. sarlier gection, four different outcomcs of
morbicity are taken inta consideration, namely,
i) treatment costs;
i1) monetary costs to the sick For transportation
to place of treatmént and back;
iii) monctary costs to the families on spocial
Foods: ard
iv) productivity losses due to sicknzss sbserteism.

The same are presented in the following pages.

6.1 Treatment cogts We have estimated the number of casgs

of melaria that occurred in India during the period {953-54

to 1976-77, year-wise. Somc of them were treated in haspitals,
dispensaries and- primary health centres as out pationts angd
some others, who required intens£¥e care, as inpetients., In
view of lack of adequatc health focilities and inaccoessibility
of the available facilitates, a large proportion of the
patients have been seeking home care' or treatment from private
practiticneps of different systems of ?edicine in rural areas,
In 1962, when active surveillance of Fé}er cases wyas instituted
as a part of malaria eradication in afeéa of consclidation
phase, a part of such expenditﬁre on treatment of malaria cases
detected through activc surveillance bocame a part of the
programme expenditure. Thus, the costs incurred by Indian
socizty an treatment of malaria cases can be estimated from

24

P . P e o 3
¢, = Z KiMgi*Cyy ™ (3)
iz :
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for out patient treatment; where ki is the multiplier for constant
prices {(at {978-75 = 186} in year i, n1i is the number of such

patients in vear i and Cii 1s the cost per outpatient in year ij

[P

i=1

For self care and private treaiment, whers n2, is the number of
. 1

such patients in year i, ang LI is the average cost per patient

for self care and by private practitioners in year i;

24
BS = Sﬁ_k.n , v,

aDe 4y g 5
=L 0310 31 ( )

A et

i=

for inpatignts, mhere_nSi is the number of malariz cases treated
as inpatients in hospitals in year 1 and oy is the average cost
per inpatient in year i. The egtinate of total £reatment'casts,

therefore, is obtained by

3
L = i C; *oasvvesan (GJ
- J :

%
1)

The number of cases treated as outpatients in hosgpitals and
dispensariss (n1i) fur-different'years is cbtaired from the
records of NMEP based on the hogpital and diSpensary statistics

through passive surveillance,
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The estimates of s have been wo?ked out diFFerentiy for the tuwo
phases of the progrémme, namely, control phase and eradication
phase. During the control phase (195%-54 to 1961~62) since no
active surveillance was in existence, the estimated number of cases
of malaria in a given year mimus the number of cases treated in
institutions gave such estimates. However, during and after 1952—63
whan active suryeillance came into being, the estimates of nzi
were calculéﬁed by substracting the number of cases detected through
passive surveillance and activi surveillance from the astimated

total for a given year, The data far n, (that is, the number of
tases of malaria treated as inpatients) were available for only

eight years, namely, from 1956 to 1963 (CBHI, 1956 to 1963). The
trend of the data clear{y shoued a substantial decline over the
years, However, there uaé no meaniﬁgful way to estimate the samg

forf the years 1953 to 1955 when the prevalence of malaria yag very
high., In view of this, this component of the costs is caloulated
only for the years 1956 té 1963 which, therefore, is an underestimate
DF the lnpatlcnt treatment CDstS. Furthtr, it is reported that a
number of patients adm:;ted to hospitals Fok other disease conditions
was also found to be suffering from malarla (Somasundara Raop, 1973)
whosg estimate is not available, which adds to the magnltude of
underestlmatlun of 1npatlents and hence the inpatient treatment

casts,

The next step in the computation of treahmenﬁ cogts is of obtaining
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unit cests, namely, treatment cost per outpatient (CTi)’ treatment
cost per poticnt on self ﬁare and Ffom neivate practitioner (Czi}
and treatment cost per inpat;ent (Cji) for successive years. Such
estimates ﬁ#éﬁtime arc not at all available. However, some cost
studiss conducted during the very rece;t ycars in some hospitals
prcuide as£imates of the same. A study in two district hospitals
(Sharmalﬁnd‘Trinmappaya, 1973) in the state of Haryana during
1969—70 éfnught out that tho cost per putpatient uasrk;1.82 and
that Fﬁr inpatient~day was 6.54, Another study in 18 hogpitals
(geheral and specialise&) af Tamil Nadu during 1973-74 {Narayanan
and Tilak Shankar, 1975) indicated that the average cost per
outpatient was fs.2.20 and that for inpatient-day wes §.13.18.

Yet anpther studyraf a nursing homs of a large goverhment hospital
in Delhi duriﬁg 1972 {Kataria e£ al, 1973) cstimated fhe.auefage
cnst.per outpatient visit to be fs5.2.87 and the average cnsf per

L4

inpaticent day to be ms.5B~-41. which_nna thege estimates is Lo bs
consi;;red as s reésonable-une for the present analysia? Certain
criteria that would enable sudh a seleétidn are i) £ha~b05pital(s}
under consideration should not be a typical; znd ii) the istimates
shduld be .based on the study of a fairly large nugber of h;égitals.
so that they have an intrinslc potential for generalisation, These
criteria led towards the choice o%;g.é.ZO_and Rse13+18 as the
estimates of the two paramcters (311 and,q3i} under consideration.
The estimatc of 8541318 is of average cost of-hasﬁita;isation

per inpstient-day. Ramaish ot al (1974) rensrted based on their
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study of 22 large non~teaching genaral hospitals located at
district hoodguarters towns in the country, that thc average lenfth
of stay §F patients suffering from infective amd parasitic diseases
fevers anc PUC to bo 6.1 days., This provides @ measurz to estimate
the cost of hospitalisaticn per patient of malaria.  The estimate

thus derived is Rsa80.40.

R number of health suruefs {Sccl et al'1956;'1957; 1958) carried

out im rural arcas during 1953-58 cstimated aucragé expenditure

on medical care pCT episnde* of sickness, The pooled Estimaté of
them giueé the private expenditure per episode of sickness to be
Rs+12.39. Bhombre et 21 (1952) rcported the same, with reference

to malaria'alone, based on their sufuey in a few villages located

in mzlarious irrigated fract in the then Mysors State to be varying
betucen Rs«17.04 to 26,18, Thesc villages, however, were known to be
'rich' inagriculture. In view of the same, thec sarlier cne of
rupecs 12.39 eppears to be z quite roascnable estimate of average

private expenditure on medical care per episode of sickness CE;i};

-t

In ciew. of these considerations, the Furmu%aa given abovg for
. ’ :

~
calculatioh of treatment costs are modified as given belows

24 .
C1 = {/él‘ 7 kion1i Sroaacs {B) '
=T
. 24

= /ﬁ“z Q;H_fi'nz.i roeees (9)
i I

* These astimates are guite stable,.reflecting the variations
‘due to variations in populaticn groups only,
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3
and: L =
C. ®soeninse
é%{_J (11)

wherc’é},’ﬁ;-and’ﬁg are the av?gagévﬁcst of treatment per outpatient
(%.2.20); average private expenditure on medical care per apisnde‘of

sickngss ﬁ%.12.39); and average cost of hospitalisatioh per inpatient
QE.BB.4G). The estimates uf treatment ccsts of malaria thus obtaihcd

year—uwise under conditions of ‘with! NMCP/NIEP are prescnted in

Table 5.

Iable 5 3+ Troatment costs of malaria year-uwise from 1953~54
' to 1976~77 at constant prices (1978-79 ="100)

Treatment costs (million. rupees) _

' Yegr Dutpaticnt care Private care Inpatient care  Total
1953~54 2.7216 3215,27 NA 3217.99
1954-55 5.,3753 .2510.61 NA ' 2515,99
1955-56 5.0406 2170.78 . NA 2175,82
1956-57 5.1319 1665,16 10876146 1778.91
1957-58 448310 . 1431.59 89,9859 1526.49
1958-59 4,2152 1311 .87 60.7175 1376.,80
1959-60 4.4112 ' 915,70 - 62,1683 972,28
1960-61 3.0514 535.40 10.2579 548,71
196162 _ 0.1082 164,65 4.7593 169 .41
1962-63 : 0.1199 11.07 C 148517 13.04
1963-64 10,1606 13446 1.2309) - 18.85
1964-65 041841 13,36 -~ 13,54
1965-66 _ 0.1498 9,75 - ! 3,90
1966~67 0.1305 © B.92 - 9,05
1967-68 0.2664 14,99 - 15,26
1968-69 - 0.5188 21.37 - 21,89
1969-70 0.6595 26,65 - 27.31
1970-71 1.3196 49,88 S e 51420
1971~72 2,4053 88.46 - 90.87
1972+73 2.3859 83,59 - 85.98
1971374 . 22,6327 . 84.13 L 86,76
1974-75 ' 5.8143 102,39 - 108,20
1975-76  7.0203° 160,16 - . T .167.18
1976=77 o B,6460 __197.26 - ._.205.91

Total 67,3002 ' 144806.47 < 329,5861 - 15203,35
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On the otherhand, if NMCP/NMER were nat to be launched,
. . 99 milliaons
iéty would have incurred an anrual cost of Rs.3217.9 i :
s0C . | |
- t during
¢ constant prices (1573~79 =-103) on treatment of cases
at c : ~79
: i : total
h of the 24 years under study, In other words, while the
Bac ] e | |
. 7 i : - is about
t reatment costs for ali the 24 years "with' the programme
re : a |
R54152035.35 ﬁillions, the same 'ui thaut! ﬂrogramma would haye been
R+77,231.76 million, Thus, the net monetary benefit on this account

turns out to be ©.62,028.41 millions,

6.2, Cost of tr n§E§rtéE;on for treatment: As it yas presented
garlisr, a sizeabls number of patients af malaria have heen seeking
medical care from tﬁe-uutpatient and inﬁatienﬁ units of hospitals,
dispenééries and ﬁfiﬁér;'héalth centres, mﬁile.it is true that a
large majority of thege patientg generaily Criginate fropm UilléQEE
uithin arradiusrof 3 ta 5 kilomete:s frmm fhe_heaith cété'instifu;

-

tions, guen they.by_necessity'haue had to incur .certain Bxpenditures

on transﬁortation‘to the place cF'traatment“and.back nat anly fcr
themselves byt also to the kith and kin uhusadgpmpany thém. In tﬂe
earlier study (Ramaiah, 1976), it was astiméted:bt‘Delhi Techniqus
tﬁaﬁgthe BVE rage é03t per inpafienﬁ on transpurtatish to and F:om
the hospital in 1976 WaS f5+12489 and that per outpatient was m.8,62,
The:annual direct costs on actount of this, therefore, have been
wofgsd_nut Under conditieng of fwith! NMCR/NMEP and presented in
Tabie 6. The same‘has varicd from k.?Z.GB'million in 1953-54
turﬁ.SS.DS million in 997g-77 at constant priceé (1978-79 = 100},
the total such direct Expenditures due tg maiarié ;eing m.405.23'-

millibns.
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Dn tho other harnd, if NMCR/NIEP uereJnat tp’be launchqd, what uould
have been .he magnitu@e-oF'sucH_axpeﬁditure? Dufing pre NICR /NMER
tha:hu.mil.;.;ar of health ihSti"£u‘£ions was small which hqmévar gradually
ncreased and hence the number: GF cases transportlng to plaCES of
treatmant Qould hava.lncreased. Thc razl experlence during 1961-562
to 1976-77 throws some iight on the sama . Durlng this perlod both
the case load and the number sscking care from health lnstltutlons
were found to be increasing from year~to~-year, Houwever, the pro-
pertion of malaria patients secking such care out Qf'the total
casgs remained generally cnnstant,.uarying only bcﬁmeéﬁ 16 .91 psr
.cent and 22,02 per cent with an average of 18,43 per cont. The
obserbed Uarlatlnna over tlmc can be sald to be rather randnm.‘rin )
other words; aven under CODdlthﬂa of ‘mlthmut' NMCP/NNEP about
18.43 percent of ma;aria cases would have gbﬁ'transpartEd to

dif ferent health institutions for treatment EUETLY Year,

What proportion out of them would have sought‘inpatient garc and
what propoxtion, ouébatient care are certainly'imbonderables, To
Grr Dnly on the lower side, it would be reasonable to assume that
all of them would haue gsought outpatient carc only uhose transpor-
tation cost peor cass was Rs.Be62 (lowcr than that of lnPatlent

transpurtétion cost:éf Rse12.89 por case)e

with about £1.65 million malarla cases cvery year, about 18 43 per
cent of whom would have lncurrLd transpurtatlon COSto to placu cf
treatment and back For trCatment purposes and sdch costs per casaj

being fs.Be62 as of 1976! the tctal “such costs per year, under



,cunditiuns of 'without! NM&P/NWEP? worked out to be fs.110.77
million. The samc far the 24 year time span {(at constant prlces)
15?&.2658 44 million, ’
This analysis shows, thefeforc, fhat £hc astimatc of net benefitu
accrued on account of this component of cxpundlturc to the Indlan
sacxety dUD to NﬁCD/NMEP over thc pDrlDd if abDJt °.2253.11

mllllons.r

Tabis 63 Transportation costs and costs on special foods duc
" to morbidity - 1953-54 to 1976-77 at constant prices
(1978-79 = 100) with NMCR/NMER

————

g v o

Yeoar Transportation ccsts Costs of special foods
{(rs. in millions) ' (fse in millions)

1953-54 12.06 | 293.45
195455 - 23.82 - 216,43
1955-56 22.34 181,54
1956-57 35,99 157.85
1357-58 32,39 144,06

~ 1958-59 26,05 , 154,21
1953-60 - 2.9 , 100,37
1960-61 14,77 63 .12
158162 1.06 18.33
1962-63 0.80 1.43
196364 7 1«1 1,95
1964=65 140 2o
1965~66 0.97 bare
196667 1.45 1
196768 - 2474 N 4.04
gy 3.39 6.52
1o 6.76 12.96
1971-72 42,99 24 .09
1972-73 13.92 4 o
e . 18.82 30,96
1974~75 30489 7 48.73
1975~76 50436 - 78.11

Total 405,33 . 1662401

oy, - [ —
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643 Coétiéf Speciallfocdsa-Tne Qpidemiology of malaria clear;y
points Dut‘the deleterious effects on human system during as well
as after the episode of sicknegs. The malaria phasmodium by
destraying the whits blood cells in humaﬁ,blmod produces éeuere
forms of anasmia. Further, iﬁsisnstated {(Pattanayak, 1980) thaf
euéry rigour produced; when merozoits formg of the parasite are ;
reléésed into bBlood circulatioh from dividing schizonts, consumes
about 5000 calories, This excessive energy consumed, it not reg{a-
nished; would furtier add to anmaemia in the wictim. In view of
these, it is a commen practice that the househeolds incur certain
experiditures on special diets (in the form of glucoss, fruits,

milk etc.) to help the malaria pstient recuperate from such engcts
of the dissase. How much does it cost per family, on an average,
on thié account? Ramaiah (1976) est imated thg same to be about
Rs+19.06 per patignt:of smallpox whose duration of sickness is about
three weekg. In other words, this provides an esﬁimatq of cost per
sickﬁess~day of about fs.0.91 Seal et al (1956, 1957, 1958) estimated
the average dufation of sickness duc to malari;'to be about 5 ﬁays;
which gives ahIQSﬁimate of cost aof special dieté per patieﬁtéor
malaria of %.4,55, The total cost to the'society on this acamunt,
with NAMCR/NFEP is therefore estimated to be f5.1662.01 millions at
constant prices (197é;?9 = 100). The.ahﬁual estimateé of the samg
Fur'the period 1953-54 to 1976-77 ére.présénféd in Table 6.

Under ponditicné“qf 'withuut‘-NNCP/NNED,-this bumpﬁnent of costs

to Indian soéiét} Qould have been to a tqn¢ of about’ Rs,293 .45

million evéry year. Total such costs for the 24 years period
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would have been Rs.7042.80 million. In other words, the net benefits
ascrued duc to the programme on this ascount alone works out to be

7s.5380.79 millions, at 1978-79 prices.

Es4 PBroductivity lcosses due to sicknoss:

quentgigg; Absenfeism from work is an inevitable consegquence when
ong igrsick, uﬁich.is as wgll true of Malaria, resulting in econo-
mic luéses to the‘saciety in tcrms of monctery costs oF'goods angd
serﬁiéés uhiéh D{heruise would have been produccd, An indirect
méasure cf ﬁunetary cost of productivity per day of absence from

work, emplayed in this analysis, is per capita sarnings per day,

The data requircments for estimation of the same are
i) age-sex distributior of malaria. casas amongst
adults (16 yecars and above)*;
ii) age-sex distribution of employment rates: and
iii) age-sex distributicn of per capita earnings per day,
Given these distributions, the economic valuc of productivity

lossecs (Epi) during year i due to temporary absence from work

because of malaria cam be worked out asing the formula,

60+ 2
E. = <7 S_' A
J- - [ ] = L] - ‘a.-ln
o ;“__njk- % ujk d {12)
J='15—’fg k:
J = all age groups from 15-19 and anove
k = the twe sex groups, 1 and 2

————— ——

* In this analysis, only thosc with age 16 ycars and above
are included though child labour is guite prevalent in
India, o '
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where n, is no, of malaria cases amongst persons of age
group } and sex group K:

G;k is the ampluyment rate amongst”general population
J% in age group § and scx group ki

uj is the percapita wages per day amongst general
population in age group j and sex group ks and

A is the average duration (days) of absence from
work duc to sickness. '

+

Detailed age-sex distributions of malaria cases for gach of tho

24 yééré of NMC&/NNEP were hard to get. Houever, Pattanayak ct él
(1978) preparad the same for three time periods, namely, 1963,
19711, and 1975 for the State of Karnataka which gave tho proportion
of casas amongst individuals of age 15 years and aboue'as 46.4
percent, 51.4 percent and 56,2 per cent respectively. Further,
NMEP (19f2) baged on the analysis of cases that occurred in 14
states and Union Territories during 1972 in India reﬁorted it to be
52,3 pereent. . Nair {1973) based on his study of malaria in Jemrw

& Kashmir during 1963 reported the proportional case rate amongst
individuals of age 15 and above to be 45,1 percent and Sharma et al
(1973) based on their study in Madhya Pradesh in 1973 roportod the
samc Lo 59 54,5 percent, Those data available for six dif?érent
yeérs, when plqttcd on-a graph Found to give a perfect gtraight
line fit, the proportioﬁ of cases amongst ths age group 15 and
above increasing lirearly with time. This cannot be said to be
agcidentél when the role of immunity on the incidence of malaria

is oxamincd. Boyd (1943) roported that in a socicty which is
highly endemic tc malaria, the level of immunity is highest

amongst adulte {all ages irreSpectiue 0F sox) which decroased
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with age amongst children and infants and hence tho proportional
casz ratc omongst adulis is lower than that amongst children and
infants. However, with decreasing cndemicity of the diseose, as
happencd in India with the launshing of NFMCR/NFERP, the lovels of
immunity amongst adults decrcasc ong h;nce the propertionzl case
r2t2 increases over time, tiil a point in timc vhen all ages and
sexCs ar¢ equally susceptible to maloria, Tﬁus, uging the linear
fit available, the propcrtional cage rates amongst adults have bcon
cstimated for each of the 24 years during 1953-54 to 197677
(Appendix 10). Given the total number of cases in a veer, this
gives ar cstimate of number of casos (na) amangst adulis of age 15+.
Further, given that thn probability of an individual of age group

J and sex group k suffering from malaria ié canstant gver all adult
agc and sex groups, the numbcr of malaria caées {njk) in age group

J and sox group k in a given ycar can be calculated using the

furmula,
njk = nn.pkcp:‘k TR EER] (13) '
whareo na = Total melaria coses amongst adultss
P, = Proportion of adult sex group k in total
adult population; and
pjk = Proportion of age group j amongst adult

sCx group k.

The valuc of pk'énd pjk ara obtainable from age-sex distribution
of Indian population of 194, 1961 and 1971 consuscs {Mukher jee,
1976). The same are applied to n, values of each of the years to

derive age-sex distributions of cases amongst adults, year-wise
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from 1953-54 to 1976-77. The distributions thus dorived are of
seven broad age groups, namély, 1¢-189, 25-29, 30-39, 40-49, 50-59
and 60+, scparately for males and females singe the cmployment

rates and earnings diffor significantly botucen soxcs,

Thc‘age~sex distributions oF.emplqyment ratcos (ejk) as obtairmed
by Indian consuscs of 1951, 1961-and 19871 (Planning Cbmmissibn,
1970; Rcgistrar General and ELH:Ua Commissioncr of Indla, 19?1)
huUC buen usbd for the timc porlDds 1953-54 to 1955—56, 1956—57

L
Lol

to 1865-66 and 1966-67 ko 1976-77 respectively,

Thoe age-sex distribution of per capita carnings have bgen develaoped
for cach of the ycars for.the purpose of deriving prosent valug

of future earnings lost duc to prematurc mortality ascribable

to malaria presented elsewhere in this monograeph under mortality,
Thoe samc when dividoed by number oF days in o year (365) provide
moandngful estlmates of per copita earnings per day (wb )

(Sec Appo‘dlCGS 4 and 5)..

A uariety of tstimates arc available for the average duration. of
absence From'ﬁork (4). Sinton (Loc. cit) oxtensively quoted the

same for different populatxon groups, enployed leFerently in
‘different occupations., Thesc egtimates varied betuenn 5 and 14
days par indiuidual per year, Based on the evidenca auallable,
he infeored that 14 adult days per head per year of absenco Frcm
work would be a conservative estlmatc. These cstlmates pertain
to a period {pre~NMCP/NMER) when the chemotherapy for malaria

was not much available for widesproad usc and the limited
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quantities available were generally used by the elite and the
prefered population groups (such‘as;armed forces) and not available
for general population who were the major victims of the diseasé.
However, after Independance théra was much more wide spread
availability of drugs, particularly through NMEP, It is, therefare,
logical tb infef_thét thé average duration of absence Frqm work
after 1953-54 when NMCP/NMEP had been active would be much shorter
than 'Sinton}'-s (Log. cit) estimate of 14 days. NMCP (1975) astimated
the same based on-their surveillance reports, to be 5 days per
episode of sickness. In the absence of any community'based survay

data on the same, it appears quite logical to assume it to be &

days per head per year of those uho suffered from malaria in a

given year.

 Thus, with the use of those data sets and the formula (12) speci=~
F;ed aboue; the monetary costs of product;uity losses attfibutabla
fo absence from work due to malaria, under conditions of fwith!
NMCP/NMEP, have been computed for sach of the years from 1953-54
£b.;976-72'at current prices and at constant (197873 = 100)

‘DriCES. Tha game are pfesénted in‘Tableﬁ7,

Under the conditiaﬁs of 'Qithmut' NMCP/NMEP, it was, however,
argued that there would havs been about 61.65 million #ases of
malaria in India every year, Using the methodology detailed in
the earlier pages, the monstary cbgtg of productivity losses

due to sickness absentéism, under conditions of 'without'

programme have been calculatad (Table 7). The oniy variance
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in tha data seb used here from that of 'with' programme, besides
the numbe. of casss, is tho propo.tion of cases amongst adults

of age 135 years aﬁd ahove, Uﬁder 'with' progremme conditions,
this préporﬁian incroased over time as digougsed esrlier, However,
under conditions of 'without' programme, this proporticn would be
stgtionary around 36 pertent {as of 1953-54 in Appendix 10)
hesause of high incidence of the disease aver successive years,
the lovels of Immunity amongst adults would be relatiﬁélf-much
highar end hence casc rate would be lower, when compared to

childron.

It cen be seen from Table 7, the total estimated monctary costs
aseribable to sickness absentedsm under conditions in 'with!
programmc and 'uithout' preogramme are %.3051.82 million and
3.11297.16 millicn, The monetary bencfits to the socicty, in

terms of avoiding such costs which otherwise would have gccurred

if NOCRAMER wore not launchod, works out to fs.B8245.34 million,
over the 24 years span of thc programme. These cogts (benefits)
gradually'increascd From 1953-54 until 195465, inercforae,
however, it rccorded gradual decreases reaching in 1976-77

@ level eguivalont to that of 9955-56. In other words, though
the programme continued to yield positive monetary gains ysar-
after~year, the magnitude uf tho same has been on a declining

path since 1964f65.
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Table 7: Productivity losses duc to sickness absenteism
with programme and without programme - yearwisa,

et o o A el 1= .t . B e 7 M il s e 1. e 8 S92 i b

with programme without programmc Monctary
Yoar (fs. in millicns) (s, in millions) berefits
e — - ~ at con-
at current at canstant at currcnt at consta~ stant
priccs prises prices nt prices prices
(1978~79=100) (1978-~79=100)
195354  115.94 498 .50 115.94 498,00 0
1954-55, 83,09 373411 104,38 469,00 95.89
1955~56 69,73 341.08 106.36 520.00 178.92
195657 £6.96 292,00 117 .94 514,00 222.00
1957-58 63,62 261.00 116.48 479,00 217.30
1958-53 51.87 208,99 125.76 507 .00 298.01
1959-60 49,25 190.50 127 .64 494,00 303.50
1960~61 31.78 116.30 126,62 461,00 344,70
1961~62 3,65 34,32 131 .26 467 .00 432.68
196263 0.84 2.96 135.81 478,00 475 .04
1963 -64 1.26 4,25 151,63 512.00 507.75
1964-65 1.70 5.11 174 .00 525.00 519.89
1365~66 1443 3.96 175455 487.00 483,04
196667 1.68 5.09 176421 430,20 426.11
196768 3.69 7.81 201.63 426.96 419,15
1968-69 4,78 10.20 201 .63 430,20 . 420.00
1969-70 6.71 14415 230,55 485,64 471.49
1970~71 14,51 28.79 232.29 460,80 432,01
197972 26.64 50.89 241 .62 461 .52 410,63
1972-73 30.57 54.14 260,33 461,16 407,02
1973-74 39,54 5B.74 319.04 474,12 415.38
1974-78 76.87 89,92 367 .61 429,84 339,92
1975-76  152.19  174.95 367 .61 422,64 247 .69
1976<77 198,44 224,43 382,88 403.08 178,65

- - — 2 .

3051.82 11297 .16 8245,34

e g, S e e T Pl g - ——
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7. Monctary Costs due Lo Mortality

Bre important conscguenco of mortality due to malaria is tho
monctary losses to socigty bocause of foture carnings lost,
{# these pecple werz not to dic so prematurcly due tc malaria
they_uould have survived longer and contribgted tougrds the
productivity., Thc estimation of these costs (manatary losscs)
therc%ore reguire sxeminotion of

1) age-sex distribution of per capita earnings;

ii) age-sex distribution of cmployment rates; and

iil) age*sak digstribution of per ceapita consumption
gxpenditure

botunse the loss of a lifc due to premcturg:deatﬁ invelves the
loss of an actual or gotoatial prﬁduccr. This loss is ooual
to the amount ho/she would have produccd* if he/she did not die
prematurely;-corrected Por unamployment, ninus the amount he/she
would have consumocd. In othor words, the strcamg of net carpnings
for future years have to be determiniod and the some have to be
discounted at = spocified rate to derive sstimates of the

prescnt value of the met futusc parnings for differgnt ago-sex

groups. These provide thce basts to work out. the @conomic losses

associated with premature mortality due to malaria under 'with’
and 'without' NMCP/NMEP conditians.
Such distributions are nceded for each of the years 1953-54 to

1964-65 since the deaths duc to malaris hod oocurrcd during

s g ——— T B iy e i ey o e s L e g, . 8 Ry

* Assumes that the 'earnings' is a rcasonably adequate
measure of the valuc of the marginal product of work.
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theso years., A comprehensive data set was worked out earlicr by
Ramaiah (1976) based on survey data on houschold incomes, consump~
tion and savings (NCAER, 1969) ¢'ring 1967-68. While there have
been many such surveys, none of them, howcver, presented the data
by age and sex. In vioy of this, the dota set prepared parlicer
formed the basis for deriving similer data suts for cach of the

years, 19853-54 to 1964-65,

First set of elemcnts of the data is of per capita earnings per
year by age for males and Pemales scparatcly. Each of thc clements

in this was corrected by a factor

-y

768

whare Ii is the por copita income in India at current prices of
year i, 1 = 1953-54, 195455, ——mmeeees 1964~65, and 157—68 is
the per capita income for tho year 1967-68 at current prices

(Appcndix 6), to obtain sarnings by age and sox For cach of

the yoars.

Tho employmeﬁt rates (porcont émployed) by age and sex obtaincd
from 1951 census was adoptod for the yoars 1953-54 to 1955~56
and of 1961 ccnsus was adeptod for 1956-57 to 1964~65. The third
sct of clements of data ig of per capita consumption expenditurc
per yecar by agc for males and females, scparately, FEach of
the clements was corrected by = factor

!

el iy W

Ce7-68
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where ey is the por capita cpnsumption expenditurc.in India.at
current prices for the ycar i, i = 1983-54, 1954~55 —mmmmme—
1964-85; and UG?-GB“iS the per copita congumption exponditurc
during 196768 at current prices (Appendix 6)« This gave age,

sex distribution of pcr papita consumption expenditure for each

of. the ysars, 195354 to 1964-65,

An additional featurc of original data set for females is that it
included the cconomic valuation of hougechold scrvices of femalos+,
Using the concept of Responsibility Units (Weisbrod, 1968), by

age. These values have also been similarly corrected by wholesals

pricc Index, to roflect current prices.

Thus sets of data, soparately for malecs and females, have begn
obtained corresponding to cach of the years 1963-54 to 1964~65,
Appendix 7 and 8 presént the data scts thus derived fop males
and Femaleé for 1964~65, For cach of the years, the per capita
earmings (éﬁeragq) ncf_oF'cahsumptioﬁ for age n (yn) have becn
worked out, using |

yn =1 - Dn"'cn -.I...‘O.(‘Ia)

whera In is the avorage per capita carnings of - thoso with age n,
e is thg amployment rate amongst those with agc n, and

c, is tho average per Capita consumption expenditure of
those with age n, ' '

gt e P g, 20 it Sy o . -

Ty i ———

* The principle involved here is that, though the houscshold
‘sorvices are financially unremuncrative, it costs money to
get them done by an employee and its cost is g function of
‘the aize of the family,
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Given values of Y by age fur year L and scx group J, bhe present
valde -of ot future czrnings lost as o rosult of premature mortality

dusz to malsrin, have boon worked out using the formmula (Weisbrod,

1568 )
70 - b
Vay N A T e 1)
al ] o ! Ynij . pa+=1. * n—“-‘-?\.::t 5 4
e < (+d)’ T
n.-:.fl-i--f

whaort 2 is the porson's oge at his last birthgayg

d is the disgount rate

pa+~?}; is the probability that a porson {(of sox j)
with age o+f would survive to age ng

Y .. ia tho average coarnings, net of consumption
of @ person of age R, sex j in year i

195354, 1954=55 mmemmme——— 1964-655 and

[N
1

1 = the two sex groups.
The rosulgs for the yoar 1964-65 are prusentod in Appendix 7, for
males and in Appondix B for females*..
The valuc of p2+%j arez thi survival probabilitics hased on the

mortality exporiences of Indian population during the decade

1961-71 (R.G. of India, 1974).

The choiee of o discount rato (d) is a debatshle issue, There
arc 8 host of pessible disgount ratos that can be uged. While
the long torm morket loans floated by tho government offer an

intcrest rate of 6 por cont which can be %aken as onc axtreme

e o S . . S0 0 o A, 408 iy ol i, it S0 8 =g e O b e 0 s, v T g " g e P ey sy Mot s S S St
* Datz sot of opc yoar only is prescnted as a sample,
in vicw of tho size.
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possible valuc of discount rate, muny othzrs (Cohn, 1973; 0.E.C.D.
1973; Little and Mirrless, 19745 Goorge Irwin, 71978) =rgue thet

12 to 15 per cont might be a reasonablo one for déveloping countrics,
It is, howover, considercd roassrable to sssume o middle ygluo

of {U per cent as the discount rate since its choies depends more

on the value judgment involving the relative wellbeinglof tho

prescnt gencration vis-a-vis futurc gancrat ions,

Given thesc cstimates of present valuc of futurc earnings by age
and sex, thc same have been avoraged out into twe age groups,

naﬁuly 15 and luss, and 16+ (childrcn and adults) since the data
of mélaria-specific deaths arc available by these two age graups
only and unaf fectod by scx, The column 3 of Rppendix 9 presents
the imputed eonet por doath Ly age and sox groups for each of tho
yoars, 1953-54 to 1964-65, fhe menetary cost of prematurc mortae

lity (cpm) is, then, caleculated using the formula,

. _ .,\:{,.- g_
)] - f:“' ’ C.. « N, srevon e 6
P .Aﬁi—-—--w :’J:" T l} 1] C1 )

Imputed cost per death of @ person of

where Ei.
J age ‘group i and sex group A

nij mumber of doaths amangst parsons of
agc group i and scx group Je

Tablo 8 summarics tho manctary costs duc to premature mortality

under conditions of fwith! and "without' programme.
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Table B 3 Monctary costs duc to promature mortality -
with and without NMCR/MMEP - yeorwisac,

N O T Y i B P Y e Pk e = e - e S,

Monctary costs with fionctary cogts Manctary
Year NUCO/NMER (semillions) without NACR/NHER benefits
******* e e e R G

o oourrent ot constant ot curpont ot cuhistant stant
nriccs pricos pricus orices’  priccs)

{1978-79=100) (1978=75=100)

195354 B79.77 3779.09 1099,45 4722.74 943,62
1354-55 605,24 717476 715,42 3481 .89 T04.93
1955-58 518.95 2541 .34 656,26 34712.82 871 .48
1856-57 . 723,79 3161.95 919 .69 4008476 825,82
195758 527.36 2169,.31 721.65 2968 ,5% 739,22
195855 514.24 2071 .86 733.58 24955,58 863,72
1959-60 399.09 1545,68 656,26 2656,58  1150.50
1960-61 111.43 404,40 567 .41 2054 .81 1660.47
1561~-82 62.98 223 .89 506.91 1802.04  1578.15
1962~63 - - 427,54 1603.32 1503.32
1963-64 - — 379,43 1280,856 1280.56
196455 - - - 212.86 041,92 641.92
Total 18635.29 31539.52 12904.23

—— - ——— — w——————r.

~ No deaths and hensu zoro monctary cosgts,

Expenditure on funcrals 3 Sinkon (1938) argues that Indian socicty

hes been incurring a large'unprafitaﬁle oxpenditure on Funerals
and agsociated cercmonics and rituals connectod with the Fsligion
of the dacecged, 1t is cstimatcd that_ite cost was 3,17 por adult
death anﬁ’%.d in the casc of child., uwhiio an adelt might haveo
varned cnough to cover his Funeral OXpLNses, tﬁc Gxptnsus incurred
as & conssquence of deaths ancngst childron would constitute, he
argucts, on unprofitablc loss to the scciety. He ostimatced that
such loses to Indian socicty to be o sum betweon Rs. 40 lakhs

and f3.100 lakhs cvery year. Shombore ot al (1952}, basod on

a survey of theirs in 25 villages of the then Myscre State
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gsstimatod the average annual cxpanditures'paf'Fémily'dn funcrals
attributec to doaths duc to.ﬁalariu ke be Rs.173.8 baforc expErimoi-
tal malaria gontrol activitics through rosid;ai sﬁraying wers
launched and fs.27 .1 sft6+ intorsive spraying For a year. Thay
asoriboed this roducticn to rcdﬁbtian in dzaths amongst surveycd
Familics. Viswanathan {(1950) also made similar ostimates of savings
to Indizn socicty as a consequence of reducticn in martality duc

to molaria in Bombay state. It is however to be rccognised that
euiEry indiuidu;l born has to die somatime-dr the othcr'énd the
malaria cantrol or eradication actiuitiéé have helped towards
postpanﬁmen£ of death {or prulongaticn of 1ifg). Tho expenditures
on funerals and asscociated ceremonies amd rituals, therefore,

would only get ‘defeorred! and head of accdunt might zhange.
Consideration of tho same as a. component of costs due to malaria
and hence inclpsiqn in monctary benofits serued in Indian sacicty
as a2 consemucnee of control or eradication of malariz int roduces

a fallacy, In view of this, this component of oxpondifure is

excluded in the present'analysis.
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B. Benefit and Cost Stroeams

- We have, in the earlicr sections, cstimatcd the anctbry costs
under 'with' NMCP/NMEP and 'without! NMCP/NMEP conditions, of
five different outcomes of malariz in India, namcly,

i) treatment costs of the sick;

ii) transportation costs to and from . the places
or treatmcnt=

iii) costs of speclal Foods,

iv) product1u1ty losses due to temporary
abgenteism from work; and

v) thoe future earnings lost dug to premature
mortallty dircctly ascribable to malarla.

Table 9 presents their totals for scach of the ycars, 1953=54 to
1976-77. It can bc seen that malaria consted India during this
period, desplte a hlghly organlsed prugramme, a sum of Rs,39005.%24
mllllmns. HDwEUer, if thls programme wcre not to bes launched,
its cost to the nabion would have boen Rs.129769 .76 millions.

In éthb#lwords,‘the National Malaria Contrclaprogrdm&c anq
Mational Malafia'Ersdicétiﬁn Programme together Haué led to.fhe
saving of a sum of £5,90,764.50 millions. This.has becn made
possible through the dircct cxpenditures incurred on dif ferent
activitics of NMCR/NMEP during successive years, whose sum at
constant prices (1978-79 = 100) works out to fse8,789,32 millions.
Thus, the invcstment of Re«9,789.32 millions has rosulted in a
benefit of fs5.90,764,50 millions, giving a benefit cost ratic

OF f5¢9427 per ono rupee of investment,
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Benefit cost ratios* worked out for each of ygars from 1953-54 to
19?6-7? present certain interusting Findings.' This period can be
classified into four distinct time phasas, namely, 1953~54 to
1958-59; 1959460'to 1961-623; 1962-63 to 1967-68: and 1968-69 to
1976-77, As onc would regall, tho period 1953-54 to 1958-50 was
the 'control' phase of tho programme when the programme administra-
tors and staff worked relentlessly to curb the discase, the programme
having bzen gradually Dxpanded all cver the couhtry. As a consc-
qnancc, while there were increasing programme cxpcndltures, the
benefits increased at a Fastcr rate rosulting in gradually
increasing benefit—cbst ratius,'year—after-year. Enthused by the
results obtained during this phasg, the programme was upgraded to
one of eradlcatlon with increasod monctary allncatlons chéver,
tha‘phase 195960 to 1961-62 recorded declining benefits—cost
ratios. In other murds, the increase in funds was higher than the
benefits; This LDUld poss;bly be because of the fact that the

m axfmum pk‘alble rGaUltS ware alrcady attalncd by 1958-89 and the
add;tlonal‘lnvcstments did not do anything more than maintainancs
oﬁ'genaral stotusgue (or was it that germeral inefficicnecy and
complacency set in by that time itself?), During the fhird phase
(1962~637t0 1967-68 ),. ﬁoucver;| there was genoral decline in
programme expenditurcs from Rse712. 41 mllllcns in 1961-62 to Rse298.43
millions ln 1967—68 Though there wore some increases in malaria
mqrdelty durlng this period, thls decllnc in funds tended to.
reoord increasing values of bencf it-cost rat;os. In ather words,
* These ratlog-;;;-;;;éd o;“cumulatluc tatals boccause t;;-gor-

formance during a given year is not independent of the per—
formance fluring the prececding years,
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the increasing trend in benefit-cost ratios during the period

1962-63 to 1967-68 was not real and was more an art?e?fect. Similar

picture emerges during the phase 1968-69 to 1976-77. It can,

therefore, be said that the maximum possible results of NMCP/NMEP

were. achisued as lang back as 1958w59 The subsequent ef forts

though haue been able to brlng about stltlUB benefits, do not

appaar to have been connensurate with the programme expenditures,
Table 9: Beneflt—cnut Ratlus of NMCP/NHEP 1953—54 to 1976=77
Year Total diseass costs Monetary CUmulative Cumula~ Benefit
at constant prices benefits totals of tive pro- cost
(mi tlions rupees)  due to benefits grammg ratio
ulth NMCP/ without ?mFi{N”Ep (mllliog ( Fgf?s
NMEP NMCP/NmEP  VTE-ii6n rupees)  (million
: Rss) fise )
1953-54 7800,59 8842.92  1042,33  1042.33 153.98 6,77
1954=85 5907 .71 7573.,10 © 1666402 . 2708.35 338,08 8.01
1955-56 5262,12 7555,03  2292,91 5001 .26 528,21 9.47
1956<57 S5446,70 8144,97 2698,27 76599,50 T62.,73 10.09
1957-58 4133.87 7069,74  2935,87 10635.37 1040.80 10422
1958-59 3847.95 7084.79 3266.84 13302.21 1442,09 9.64
1959~60 2334.74 6812,79 3978.05 17880,26 2002.51 8,93
1960-61 1147.30 6148.02 ~ 5000.72 22880.98 2646,25 B.65
1961~62  446.71 5891.25  5444.54 28325,52 3358.66 8,43
1962-63 18.29 '5603.53  5585.24 33910.76 . 4013.37  8.45
196364 22,06 . 5414.79  5392,73 39303,49 4575.64 8448
1964-65 21 .99 4789.13 4767.14  44070.63 5070.81 B.69
1865-66 16.66 4109.21 4092,55 48163.18 5507.18 8.75
1966-67 16,70 - 4052,41  4035,71 52198.89 5856,70 8.91
196768 29.82 4049,17  4019,35 56218.24 5155,00 .13
1568-69 39,92 4052,41 4012.49 60230.73  6556.31 9.13
1969-70 50.37 4107.85 - 4057.48 64288,21 6951.30 8,25
1970-71 99.71 4083.0 3983,30 68271.51 7349,51 9,29
1971-72 178.84 4083,73 :3904,.89 72176.40  7792.11 9.26
1972-73 178.98 4083,37 3904,38 76080.768 - 8218,08 9.26
1973-74 195,28 4096.33  3901,05 79981.83 8566.,78 9,33
1974=75  277.74 - 4052.05 3774.31 83756.,14 8847,09 . D446
1975-76 470,60 4044.85 3574,25 87330.39  9274.06 9.42
1976~77 . 591,18 4025.29  3434.11 90764.50 9789,32 9,27

-

——

s e

Total 39005.,24  129769.74 90764.50 - . . 9789.32 9.27

. — —— i
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In other words, the diseconomics had set in during 1959-50 and the
highest benefit-cost ratio of f5.13.22 of 1857-58 could have been
made possiblé'to maintain with less investments but with more’

efficient use of the e sOUTCaS,

On the other hand, the examination ofﬂabsolute net benefits {at
constant prices} shouw that it gradually increased from Ps.1042.33
millions during 1953-54 to Rs+5585,24 millions during {762-63 and
thereafter presented a gradual declining trend until 1976=77. This
pattern gencrally compares with that of programme sxpenditures

except in the later years, when the programme expenditures fluctuated.
Further analysis indicated that benefi£s accrued during a year bear
strong positive correiation with programme expcnditures (r = 5.8686%),
hbout 75 per cent of variation in benefits can be gxplaihed only by
the variationg in p rogrammg expendituré (R2 = 0.7544), Further the -
linear regressian of monetary bensfits on programmes expanditurés‘
show that, during t&e period of analysis, an increase of 5na million
rupeeg in 1rogramma:expendituré-br;ughtqabuut an increase of about
fs+6.5568 millions in b:nefits {a.=1086.65 b = 6.5566%). This has
certain important implications for control or eradication of mélaria
in Future,:mhen qxamined in the context of the epidemiology of the
‘disease, particularly the role of cxogenous factors_in vector
,ccnt;ol. If the vector and hchce the cisgase_g;e to be contrelied
it requires continuousg investment of large ﬁpﬁeta:y resources in

the fomm of NMCP/NMEP activitics fop years to come. It does hot

- * highly significant

—— e
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howsver, mzan that the discaso cannut'eradicéted, as it happened
elsewherc, Nsuurtheleéé, it-raisesuan important question "how
long can we afford to sustain stch a larée programme with the
existing technology and strategics?"

Table 10:  Costs and benefits by componants

e g e B e By, e e i, o g, . 1 B T " - by

’ Costs (1978~73=100)

Companents R Mot ,
B (fss millions) monctary
AR . anef it
with NBER/  witholt f;egiliisns)
MEP NMCP/NME P )
Marbidity
1. Treatment 15,203,35 77,231.76 62,028 441
(68,30}
2, Transportation 405,33 2,658,44 2,253.19
{2.48)
5. Special foods 1,662, 7,042 ,80 5,380.79
(5.93)
4, Productivity losses 3,081 .82 11,297 .16 8,245,34
- (5.08)
fMortality .
5, Future earnings .18,635,29 31,539,572 12,904,23
lost ' | {14.21)
Tetal 39,005.24 129,769,74 90,764 .50
‘ (100)

Figuees in brackets sra percentages.

If-me examine the net benefits by different compcﬁents {Table 10),
about 6843 percent of the total bonefits is ascribable to reduction
in treatment costs because of the reductiuniin the number of cases
of malaria, The remaining components together haue‘contributéd 32,7
percent of tha total tenefits. This clearly points out ihat the

benefits of the programme can b2 maximised by minimising the
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treatment costs through NMCR/ NMEP, In other words, the emphasis
ﬁf the pregramms Has to be on the reduction of case load in the- -
country for which a numbe o? alternative straotegies are ayailable,
under the existing technolegy,., Their evaluation based on coste
effectiveness criteria may facilitafe‘choice from émongst thao

feasible alternativcs,
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Appendix 1

Population distribyffon under different
phases of NMEP - 1962-63 to 1976~77,

year—wise
Population {millions) under Total
Year o e POpU LA
attech Consolida- flaintainance tion
phase tion phase phase (millions)
1962-63 ' 243 157 ‘ - 406
1963-64 466 260 - 426
1964“55 120 288 47 455
196566 93 203 ' 170 466
196667 &6 169 244 476
1967~68 83 147 259 489
1968-69 141 112 249 502
1969-70 136 114 264 514
1970~71 136 120 271 527
1971-72 138 93 ' 312 535
1972-73 132 98 322 547
1973~74 135 93 322 559
1974-~75 141 92° 335 568
1975-76 141 92 335 568
1976-17 575 - - 575

Source: NMEP (1976)



Appaendix 2

a et

Rate of increase of health institutions
in India -~ 1951 to 1977

No, of hospitals, Per cent Reporting
Year dispensaries and increase rates of

PHCs over 1959 malaria (%)
1951 8,600 - 10
1956 10,067 “ 117.1_ 11.71
1961 14,458 168.6 16,86
1966 19,231 223.6 22.36
1974 20,554 239,0 23.90
1977 20,610 . 240.0 24.00

- —n . PR

Source: National Institute of Health and Family Wwelfare (1977),
Health Sector of India - an overvieuw



Appendix 3

Estimstos of Mali wia-specific deaths in
Indie based on reporied deaths due to
Malaria, year-wise, from 1953-~54 to
15965~66

v rm

Crude Oeath Rate {a)

Year fensus* Civil Regis-
tration
1 2 3
1953-54 23,5 13.0
1954-55 23.0 1245
1955-56 22.4 1.7
1956-57 2240 1046
195758 21.6 1145
195859 21.2 11 .9
1955~60 21.0 9.9
1960-61 20.6 9.7
1961-62 20.4 10.1
1962-63 20.0 9.7
19 63~b< 19.7 9.6
1964-65 19.5 17.0
196566 19,2 17.2

Percent Reported Estima-
enume- No.of deaths ted no-
rated due to of deaths

iMalaria (b) due to

malaria

(millions)
4 5 6

55.32 453,796 0.8203
54 .35 379,450 G.6982
52,23 207 ;691 0.3976
484,18 339,267 0.7042
53.24 60,172 0.1131
56.13 127,831 0.2277
47 .14 326,574 0.6528
47 .09 218,970 0.4650
49,51 120,553 0.2435
48 .50 117,906 00,2439
48,73 135,698 0.2785
87.48 115,228 0.9322
B9.58 67,707 0.0756

pan ot n

Sources: (a) Chandrasekhar, S, {(1972)

(b) Central Bureau of Health Intelligence

*

Estimated



Age~wise distribution of average

vages losk per day -~ Malas

Year

———

15-19  20-24  25-29 3038 40-43 50-59 GO+
195354 1,44 1.62 1,77 1.95 2.14 2.1 1,83
195455 1.29 1445 1.59 1275  1.92 1.9 1.64
1955--56 1.32 1.48 1.62 1.79 1.96 1.90 1.64
195657 1.45 1.65 1,80 1.9 2.8 2.5  1.80
1957-58 1444 162 1.78 1.96 2415 2412 14886
1958-59 1.56 1476 1.93 2,12 2,33 2,29 1.99
195960 1.57 177 1.9% 2414 2,36 2,34 2.00
196061 1.58 1,78 1.95 2.14 2,35  2.31 2.0
196162 1.63 1.83 2.0 2.21 2,42 2,39 2.07
1962~63 1.69 1.3 2.08 2,28 2.50  2.47 2.4
196364 4.89 2.13 2.3 2.56 2.81 2.77  2.40
196465 2,97 2.44 2,68 2.95 2,23 3.3 2,76
1965-66 2419 2.47 2,70 2,97 3,26 3,22 2.79
1966~67 2.94 Z.81  3.08 3.38. 3.1 3J71 3447
196768 2.87 3.22  3.54 3,90 8.27 4,21 3.65
196869 2.85 3.2 3.5 3.87 4.2 4419 3.63
1969-70 3.08 3.47  3.80 4.18 4,58 4,52  3.92
1970-71 3.29 3,70 4.05 4.46 4.89 4.8 4.04
197172 3042 3.85  8.22  4.64 5,04  5.09 4.5
197273 3.69 4.15 4,54 5.00 5.48  5.41 4,69
1973~74 4,52 5,08 5,57 6412 5.72  B.62 5,75
197475 5.20 5,85 6.4 7.05 773 7.62 6.6
197576 5,20 5.85 6.4 7.05 773 7.62 6.69
121677 5,42 6.06  6.69 7.36 BsO5  7.96 6,30




Appendix 5

Age~uise'distriuution of average
wages losi per day -~ Females

. . _— B [ - ———— v v

Year 15-19 2024 25-29  3p0-39 40~49 50-59 60+
1953-54 0.72 - 0.81 0.88 . 0.97  1.07  10.5 0.9
195455 0.65 0.73 0.80  0.88 0.9 0.95 Q.82
1955-56 0.66 Q.74 0.81 0.89  0.98 0.95 0.82
195657 0.73 0.82 0.90  0.95  0.99 1.8  0.93
1957-58 . 0.72 0.8 0.86  0.98 1,07 1.06 0.92
1358-59 0.76 0.88 0.97 10.6  10.60 11.5  1.00
1959-60 1.00 0.89 097 1,07 147 1.15  1.00
196061 0.79 0.88 0.98 1407 1.17 1.04  1.00
196162 0.81 0.92  1.01  1.10  1.21 1.19  1.03
1962~63 0.82 0.95 1.02 1414  1.25 123 1.07
196364 Q.66 1.06 1617 1410 1,40 - 1,39 1.20
1964-65 074 1.22 1434 1.47 1,61 1447  1.38
1965-66 0.75 1423 1436 1445 1.63 1.48  1.39
1966-67 0.85 1440 1.54 1.69 1,85 1.69  1.59
1967-66 1.0 1.61 177 1.94 2,12 1.93 1,82
1968-69 1.0 1.61 1,77  1.94 2412 1.93  1.82
1969-70 . 1.05 1.73 1491 2,09 2.29 2.08 - 1,96
1970-71  1.12 1.85 2.04 2,23 2,44 2.22 2,09
1971-72 1417 1.87 2.12 2.32 2,54 2,31 2.18
1972-73 1.26 2.07 2.28 2.50 24 2.49 2,34
197374 1 .54 2,54 2.80 3.06 3436 3.08 2,87
197475 1.78 2.93 3.22 3.53 3.86 3.51 3;31
1975-76 1.78 2,93 3.22 3.53 3,86 3.51 . 3431

1976-77 1.85 3.05 3436 3.68 4,03 3.867 3,45

———



Appendix 6

Per-capita Income and Per-capita Censumption
Expenditure -~ All India, 1953~54 to 1976-77

Percapita Income1

[ -

Percapita comgumptic

Yeab Expenditu re
at current correction at current correction
prices (Rs) factor prices {8s) factor
1953~54 278.1 0.5016 184 0.4588
195485 250.3 0.4515 196 0.4888
1955-56 255,0 0.4500 291 0.5262
1956-57 283.4 0.5112 206 0.5137
1957-58 279.6 0.5043 223 0.5851
1958-59 303,0 0.5465 242 0.6034
1359-60 304.7 0.5496 243 0.6035
196061 305.6 0.5512 257 0.6409
196762 315.0 0.5682 261 0.6509
1962=-63 325.9 0.5878 264 0.6583
1963~64 365,83 0.6600 268 0.6683
1964-65 422.0 0.7612 37 0.7505
1965-66 425.5 - 314 -
1966-67 481.8 - 317 -
196768 554 .4 - 401 -
196869 552.3 - - -
1969-70 597.5 - - -
1970~71 63641 - - -
1971-72 . 663.0 - - -
197273 713.6 - - -
197374 B73.7 - - -
1974-75 1007.0 - - -
1975-76 10003 - - -
1976-77 1049 .0 ~- - -

A——_—

Source: 1. For years 1953-54 to 1960-67, estimates of National
product 1948-49 to 1960-61; For years 1961-62 to 1976-77
Economiec Survey, 1977-78 and National Accounts Statistics

Jan. 1978,

2, National Sample Survey
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Appendix 9

Premature mortality logses resulting from malaria
deaths 'with' and 'withaout' HACP/NMEP - by vyear,
age and sex

T i A . S o A T o g e ety LA P D L by, P R i gy e g

Year Age, sex Imputed  with NNCP/NNEP ulthout NHCP/NNEP
groups cost per’ No.of  Total cost No.of Total CDat
' iﬁ?th* deaths  (million deaths Jrs.million
° (millions) ms.ourrent {mill- current
prices) ions) prices)
1 2 3 4 5 6 7

1953-84 © - 15 N 2755  0.1480  407.,7400 G,1849  509.3995
1330 0.1480  196.8400 0.1849  245.9170

16+ M 2004  0.0986  157.5944  0.1233 247,092

787 0.0986 77.5982  0,1233 97 .G371

1954-55 £ - 15 N 2176 041370 298.112  0.1755  381.8830
F B93  0.1370 122.341 G.1755 15647215

16+ M 1560  0.0913  142.4280 0.1170  182.5200

F 464  0.0913 42,3632  0,1170 54,2880

1955-56 G - 15 M 2104  0.1251 263,2104  0.1680  353.4720
F 797 041251 99.7047 0.1680  133.8960

16+ M 1499  0.0834 25,0166  0.,1120 167 .8880

F 384  0.0834 32.0256  0.1120 43,0080

1986~57 0 ~-15 M 2623 0.1162 304,79 0.1590  417.0570
F 1170 0.1162 135,95 0.,1590  186,0300

16+ M 2295  0.0968 222.16 0.1060  243.2700

F 691 0.0968 66 .89 0.,1060  73.2500

1957-58 0 -~ 15 M 2390 0.1096  261.9440 (0.1500 358.5000
F 357 0.1096  104.BB72 0,1500 143.5500

16+ Mo 1710 0.0731 125.0010 0.1000 171.0000

486 0.0731 35.5266  0.1000 48,6000

1958-59 0 ~ 15 2586 0.1040 268,9440  0,1410  364.6260
1034 0.1040  107.5360 0.1410  145.7940

16+ M 1850  0.0694  128.3900 0.0940  173.3000

524 0.0694 36.3656  0,0%40 49,2560

—

# obtained from computations of present values of the future earnings.



Appendix 9 contd.

i 8 T T 0 Pl R Wt i T TS T s O ATy e 548 8 b ek e e, T T B i

195960

1960 -64

1961-62

1962~63

1963~64 .

1964~65

g~ 15

16+

0 - 15

16+

0 - 15

16+

0 -15

" 18+

g~ 15
16+
D - 15

16+

M =2 MR

M
F
M

3

2615
1053
1872
538
2478
913
1763
425
2595
980
1849
465
2744
1074
1961
534
3365

1491

2429
828
3803
1640
2739
922

4

5 6 7

0.0768  200.8320 0.1320 345.1600
3.0768 80,8704 0.1320 138.9960
0.0512 95.8464 0.0880 164 .7360
0.0512 27.5456  0.0880  47.3440
0.0229 56.7462  0.1170  289.9260
0.0229 20.9077 0.1170  106.,821C
040153 26,9739  0.0780 137,540
0.0153 6.5025 0.0780  33.1500
0.0123 31.9185 0.0990  256.3050
0.0123 12,0540 0,0990  $7.0200
0.0082 15.1618  0.0660 122 .0340
0.0082 3.8458 0.0660  30.9540
- ~ 0.0780  214.0%320

- 0.0780  B83.7720

- - 0.0520 101.9720

- - 0.0520  27.7680
- - 0.0540  181.7100

- - 0.0540  B0.5140

- - 0.0360  B87.4440

- - 0.0360  29.8080

- - 0.0270  102.6810

- - 0.0270  44.2800

- - 0.0180  49.3020

- - 0.0180 16,6000



