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Reduction in pneumonia mortality and total
childhood mortality by means of community-based
intervention trial in Gadchiroli, India

ABHAY T.BANG RaNIA.BANG O.TALE P. SONTAKKE

J. SOLANKI

In @ community-based intervention trial to reduce
childhood mortality from pneumonia the
intervention area included 658 villages (6176
children aged 0-4 years) and the control area 44
villages (3947 children) in Gadchiroli, India. The
interventions included mass education about
childhood pneumonia and case-management of
pneumonia by paramedics, village health workers,
and traditional birth attendants (TBAs) who were
trained to recognise childhood pneumonia and
treat it with co-trimoxazole. Parents sought
treatment, and coverage was 76% without active
case-detection efforts. The case-fatality rate
among the 612 cases treated by health workers
was 0-8%, compared with 13-6% in the control
area. After a year of intervention pneumonia-
specific childhood mortality was significantly
lower in the intervention than in the control area
(81 vs 175 deaths per 1000 children under b years);
the difference between the areas was greatest in
children under 1 year. The differences in infant
mortality (89 vs 121 per 1000) and total under-5
mortality (286 vs 40-7 per 1000) were highly
significant. Mortality from other causes remained
similar in the two areas but neonatal mortality due
to birth injury and prematurity was significantly
lower in the intervention area, presumably owing
to the combination of better maternal and
neonatal care by the TBAs trained in the project
and the availability of treatment for pneumonia.
The cost of co-trimoxazole was US $0-025 per child
per year ($2:64 per child saved),
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Introduction

Pneumonia accounts for more than 25% of deaths in
children under 5 years (about 4 million deaths per year);
two-thirds of these occur in infancy and more than 90% in
developing countries,! Although the incidence of upper
respiratory infections in children is similar in the developed
and the developing countries, the mortality from lower
uspummymfecnm:snt!mdnnynm:xmcrm:hc
developing countries.! Since pneumonia accounts for most
ofﬂlwcdmﬂls,w:hmukmnuammmlmwimmf
acute lower respiratory infections. The most common
causative organisms of pneumonia in children are
Streptococcus pristomoniae and Hasmophilus influenzae.?
After a report on detection and trearment of pneumania in
children by medical au.:uhancs-' the World Health
Organisation  recommended case-management
apprmdzfmfur&mrmmh.‘ﬁmﬁndmythma
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respiratory rate of more than 50 per min is a reliable criterion
for diagnosis of pneumonia in a child with cough® and that
careful observation of respiratory rate and movements is
generally more reliable than susculation with a stethoscope
in assessing the severity of respiratory infection in children®
supgested the possibility of waining non-physicians in the
case-management of childhood pneumonia in rural areas.
The technical advisory group of the WHO has lately
reviewed the results of seven studies (two published™ and
five unpublished)” which have used a case-management
appmﬂdlmmtrdmildhmdmomﬁtyﬁmnpmmmh.
They identified three types of limitations of these srudies: in
\'h: abm of active case-detection of pneumocnia by

care, treatment of malaria) made it difficolt o
cvnlmﬂuueﬁ.lbmofthememnmmm
and though the rate of deaths from fell, the
infant mortality rate did not fall significantly or could not be
measured. Thus, proof of the wusefulness of case-

childhood mortality in rural
populations has been lacking. Neonatal pneumonia and
neonatal mortality have remained the main problems
without effective solutions.

In this study we have tried to overcome most of these
limitations. We studied the morbidity and mortality from
acute respiratory infections in children under 5 years old ina
rural area and aimed to develop a feasible and effective
population-based intervention to reduce pneumania
mortality by at least 30% in 2 years by means of the
case-management approach.

Subjects and methods

‘The study was carried out in the Gadchiroli district, in the central
mﬁhﬂhmnmmdwdupadmml_uwm,lw
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‘The necessary sample size was aloulated to be 4000 children

TABLE I —POPULATION CHARACTERISTICS IN INTERVENTION

JULY 28, 1%

wﬁmfmzmmuhwmmdmudm AND CONTROL AREAS*
(=005, two-tailed, base of child dy.’mx af -
preumonia =0-01, minimum dﬁm:me o be 30%), G Bl
Assuming 12% nfﬁmpnpuhmmham:ri-mnld,ﬁzwml No of villages L2l o5
population needed in each area was 32000, WWVET a “am ﬁﬁ:
A contiguous area of 120 villages previously not served by  Populatian ! h !
SEARCH was selected as the snudy area. Within it, an area covered ww«-=w~m 04 oyt
by two primary health centres wis designited fs the intervention Femdle liercy (%) e et
area, since the area served by one primary health centre was. Birth rate/1000* 301 317
hwﬂ'hmwpmﬂ:ﬂzmam&mﬂwmm 04 yr children with third-degrec 3
arca thercfore had & larger than neccssary population. Two parts of mlhnuﬁm{%}l : 144 152

the study area, on either side of the intervention area, were
designated the control area. Smaepmmryhﬂlﬂ:mmﬂx
comisol area were net involved in the wrial, it did not have 10
correspond to'a primary health centre area and could be mited to
the necessary sample size. The intervention and control areas were
similar in their sucioeconomic characteristics and health services

mﬂweamdnmwmrﬂr “buffer” zones of a fow
wvillages.

.Bpnﬁhmnrymufbmﬁmmmxdmmﬂm
IWiMMhdpd‘mmw 43 of whom were
selected for further

Wmdlﬁatﬁfchﬂdrmmau ngoum each vi
births and deaths of children unde :

mﬂl=ngwnl pmjmm dmnn:ﬂumnfchﬂﬁhmddmﬂl

 where medical certification of death is non-existent.” Since then,

varions symptoms have been evaluated for making simplified
mmdmmmmm:mm'smum

o children in nup:ujfo:;;
mmmnmwmammmmm
the mplewd and i b :

5 WETE

‘poeumania
death were wken uwushminluuﬁh mm:hnms
(*lahak" or “'dhapa’") before death. Inne

'dwmummﬂumavﬂmﬂmaﬂm
poetmonia

&nﬂd‘shﬂeﬂhlummmcmmmemuﬁmswd
pﬂﬂlmﬂ_ }
Up 1w three causes of death and one daved disorder

Typeof | childen T e
health-worker (n) | treated Cured
Paramedic () 256 | 252 ¢98%) |
VHWS) 250 | 251 (98.0%) | 3 (128
THA (B0) 00 | 95(950%) | 3(30%)
Tatal (135) 612 mm»?m ;

WMML”WWWMMM ause of
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TABLE Il—EXPECTED NUMBER OF PNEUMONIA CASES AND
PROPORTION TREATED IN INTERVENTION AREA

Preumarnia Expected no
Mool attnck rate* | of pneumonia | No | Coverage
— | childien | (per child year) casest d| (X2
<lyr | 1364 014 191 278 146
1-4yr | 4812 013 626 334 53
o4y | 6176 013 B3 612 %

salbutamol wablets for wheezing by p ics and VH'Ws but not
by‘l"a,ﬁs mTBMmﬁmmmhﬁm,dmbMu,nd

only. ‘This belief was vital in preventing
misuse of co-trimoxazole for other illnesses.
Th nity was informed about and involved in all stages of

*From morbidsy study.
tCalculatoct from no of children and preumnenia artack rates.
1Percentage of expectnd atacks Meated.

cough™ produced by the WHO; and a health carnival (Women's
Health and Awareness Jatra) organised by SEARCH, in which
25 000 people took part.

For the case-management of pneurnonia 30 paramedics from
Government primary health centres and 25 VHWe in the
wmmmmmwmmm
dﬁldmmckpmmwu-- g bur their was
did not become available in about
hﬂ(d‘d&evﬂhﬁ Moreover, mr.bammmlpu-fod,whmm
duﬁumrud, were i

b num-unoﬂuhmm.mlfmlddt

er takes

started functioning from January 1989 No active case-detection of
offered for

development of the programme, which was important in generiting
demand, the use of case-management services, and collection of
mortality statistics. The datn were analysed on 2 microcomputer
with the SPSS/PC program. Probability values were calculated by
means of the chi-square with continuity correction, or, when the
values in the cell were less than 5, by Fisher's exact test.

Results

The control and intervention areas were similar in relevant
characteristics (table 1),
In the morbidity study inm children (July 1988-Junc

mnﬁdmmmmal[ﬂllﬁmﬁ}mdﬂmnfpmm
was (113 (0-09-017) per child year. There was no significant
difference in these Tates between  the control and
intervention areas or b infants and 1-—4-year-old
children (014 s 0-13 per child per year). Owing to its short
duration and the difficulty of access, the neonatal period was:
undﬂhrepmmxdm these observations, which might have

i of the prneumonia anack rate n

ﬂﬂ-m
Paramedics and VHWs were trained o hildren with
cough by means of the algorithm suggested by WHOS A
respimatary rate of 50 per min or more ina child with cough was used

uriconsciousness, fits, o inabilicy 1o drink were referred 1o hosgital,
though no special referral care was provided by the project, The
mmmmwmﬂ»ﬁzymuﬁndm@ﬁ&

poeumonia, but the illiterate TBAs could not use the proforma.
Supervisors visitad the children trested by TBAs about 15 days
later, vesified the correctness of the diagnosis and treamment,
inquired about the outcome and any side-effects, and filled in the
case-record. Errors made by the TBAs or parenis weme glso
recorded.

Co-trimoxazole in 50 mi bottles (Liocost, Vadodars) was given to
children with pneumonia. The advised dose was half &
twice a day for 7 days in children under 6 months and 1 teaspoonful
twice a day for 5 days in children 6 months— years*
Paracemmol wblets were given for fever above 100'F (37-7°C)and

TABLE IV—CASE-FATALITY RATES IN TREATED AND UNTREATED
CHILDREN WITH PNEUMONIA

_ Contro| ares Intervention area

Fhneumnonia cases

Esperted 513 /03

Treated by health workers o 612
Preurnonia deatire 9 50 (5 treated)
Case-fatality rale

Al eases 69/513 (13°5%) | SO/R03 (6:2%)

Treated by health workers i 5/612 (0-8% )

Mot treated by healih workens 45/191* (2365 )

m&ncy

The case-fatality rate in the treated cases of pneumonia in
mmmmmmvﬁthms%)ndthemmd
treatment by the three types of workers was
(tmble 11), The number of cases treated by TBAs was small,
Mbmeuymmmmmmem

Table 111 gives coverage (percentage of estimated
pmmmmmd)bymemmlm%mm
excess coverage (146%) in infancy which may be due o
overtreatment of infants or to underestimation of attacks
mngmﬁutxmmema:bwd:tymﬂy.mm
number of pneumonia attacks, actual deaths from
prieumonia, and the case-fatality rates in the control and
intervention areas are summarised in table 1V,

childhood mormality rates i different age groups is
summarised in table V. The rates were significantly lower in
mmmﬁm&mmnﬂmwﬂagcwml—i

significant  differences
intervention and control areas in cause-specific murl:nli‘ry
rates (CSMR) for pneumenia, birth injury, prematurity/
small baby, and bleeding disorders in newborn infants but
not for other causes (table v1). Bleeding innewborn infantsis

TABLE V—CHILOHOOD MORTALITY RATES IN CONTROL AND
INTERVENTION AREAS

Deaths/childron in age group*
rmp-rmm,f % diltersnce
Control Intervention | in mortality
— mrea anea rate P
(0-28 dups) | 102/1049 (97-2) | 14/1533 (67-8) 02 <001
Infimt  * |127/1049 (121) | 1361533 (88:7) 71 <001
Age 14 vears | 34/3042 (15-2) | 40/4812 (8-3) %54 NS
MMM 1613947 (40°7) | 76,6176 (28-5) W0 <0005

D p those uested by healitwokens

mber of livebirths in the year for neanatal ang infant mortality:
radd-ymar papulstion for children sged 14 and 0.4 yr.
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J rodescnbetm:hypummdd:ﬂimltymbmmhmgmm
fastand precise gement of
cases of pneumonia by the health workers increased the
popularity of the progrmamme. The outreach of the
programme was greatly improved by the involvement of
dnuupuufnnﬂm,mmgedamm!Spmldns
of treatment per village. Combining intervention against
pneumonia with betier maternal and necnatal care by TBAs
enhanced the access to pregnant women and newbom
infants. Spu:alu'mnmgm&mdsforW{WsdeBAs,
educative supervision, and continued training  good
quality of care, as seen from the very low case-fatality rates,
The project ensured an uninterrupted supply of medicines
£o that patients need not be tumed away. The successful
n of 1ia by workers and TBAs greatly
mcmamdmurcmill:nhty Some rural medical practitioners
began referring cases of childhood pneumonia to TBAs and
VHWs. Some ressons for our success were not related o
medical technology but to less visible factors. The project
offered the health workers and TBAs dignity and respect.
The professionals in the project sat on the ground, ate meals,
sang and danced with the workers, and treated them as
equals. A hierarchical or autocratic organisational structure
may not produce a good performance from the village
workers

Despite the significant reduction in neonatal pneumonia
mortality, it remains the major problem. 31 of 50 pneumonia
deiths in the intervention area were in newborn infants. The
high case-fatality rate (23:6%) in untreated children (table
1v) suggests that the residual mortality is in high-risk
groups, such as newborn infants and the poorest or most
isolated families, who do mot or canmot seek care. The
diagnostic criteria for neonatal pneumonia are far from
sansfactory and need to be improved.

The sample size was not designed to provide significant
resulis in age subgroups which may explain why the
difference in pneumonin morality in children aged 1-4 years
berween the intervention and control areas was not
significant. Coverage was lower in this age group than in
infants, possibly because the diagnostic criterion of 50
breaths per min for pneumaonia is sensitive in infants butnot
inmdd]m"mdwuﬁmmthemsedmmd

pneumonia in children aged 1-4 years. New criteria of
Whumfnrue%ﬁﬁw:,ﬂhﬂnfwmfm and 40/min
for children of 1-3 have been suggested.” Such a change
may improve coverage and ourcome in children of 1-4 years
and may reduce the false-positive rate and overtreatment
among infants.

The illiteracy of TBAs necessitated special training and
supervision. They did make many errors at first, but the
mruuwmuaﬂyreduudﬂdthmﬂnnbdamMm
and corrective supervision. S yuseof
co-trimoxazole in mpirnmmfmby’!‘ﬁﬁswc
noted. Their inability t©o count up 0 50 prevented their
usirig the respiratory rate as the main diagnostic eriterion.
We have developed an instrument to enable TBAs to count
respiratory rate, Itis being field tested. More experience and
dara on TBAs need 1o be collected.

The cause of death and morbidity data were dependent on
the history given by the parents, so the diagnosis of
pneumonia as a cause of death may be less than precise,*
especially in newborn infants, This difficulty does not
preciude vahd comparison because most studies on
pneumonia and childhood mortality have used the same
method.” *#*47 Varjous studies of methods in the past 5 years

are strong evidence that the parents’ history alone can be
used to diagnose the illness or cause of death$1-12% Ap
exploration of the meaning of the terms used by people in
our area was helpful in improving precision.

Long-term careful observarion will be necessary 1o see
whether the fall in total childhood morality is maintained or
lost owing to replacement mortality or the emergence of
antibiotic resistance.

Durnppmnctnnephmb}ehoﬂmdﬂemusmmm
because the problem is universal. The approach depends
upon health workers who are part of virtually all primary
health care programmes. The dignity of these workers and
democratic relationships are crucial 1o the successful
implementation of this approach. The results will be betrer
if the intervention is combined with maternal care and

m:pluncnmdaanpmufmmmrryhasedpmmryhmlzh

We thank the willing participants; the VHW:, TBAs, and paramedics for
m,mmmmmnm“smmwmm
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mmmmmmmmmmd
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