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1. INTRODUCTION

When the World Health Organization decided te establish the Acute
Respiratory Infections (ARY) Control Programme, the importance of bacteria as
the principal cause of death from pneumonia in children in developing countries
was already known. There was alse ample elinical evidence that antimicrobials:
reduce mertality from pneumenila in developed countries. However, there was
doubt that mortality could be similarly reduced in developing countries :
because, in order to reach the many children dying of pneumenia, the assessment
of cases, administration of antimiecroblals and decisions on referral would in
many areas have to be entrusted to primary healrh eare workers with limiced
training. In addition, some experts suggested that antimicrebials weould have
only a limited efficacy because of the high rate of malnutrition and low hirth
welight.

2. DEVELOPMENT OF INTERVENTION STUDIES FOR THE GONTROL OF ACUTE RESPIRATORY
INFECTIONS .

Becausa of the above concerms, intervention studies were designed in 1982.
to test both the effectiveness and the feasibility of reducing pneumonia
mortality through & case management setrategy in the econtext of an ARI centrel
programme, which included immunization against the vaccine-preventable acute
respiratory infections (ARI). The strategy emphasized the peripheral delivery:
of good case management of ARI in the context of primary health care, using
community-based health workers to recognize the signs of pneumonia in children-
under 5 years of age and to provide antimicrobial treatment. Extending care
alse invelved health education of the family to recognize the signs of
pneumonia and, in most studies, active case-finding through home visits by
community health workers. The studies were originally designed to be carried
out in rural areas where the infant mortality rate iz high and the delivery of
health care dependent upon paramedical personnel and ecommunity health workers..

Earlier projects in Punjab State, India, and in Papua New Guinea suppested
that such & simplified case management approach could be succeszfully used by
community-based workers. In the Punjab, treatment protoceols were simplified to
allow paramedical health workers to deliver antimicrobials to avert death from
bacterial pneumonia. Cough with fever or laboured respirations were used to
identify cases that might benefit from injectable penicillin. The project alse
implemented simple metheds to allow this disease control intervention to be
delivered by health workers in the community during weekly home wvisits.

Mothers were taught te recognize the signs indicating that an acute respiratory
infection had become serious. The results suggested that there had been a
reduction in pneumonia mortality (1).

In Papua New Guinea, in the mid-1970s, simplified classifications and
management plans for ARI were devised to allew health workers to classify and
treat or refer life-threatening infections, These were the first protocols
which taught health workers to count the respiratory rate te help distinguish
pneumonia requiring antimicrobials from colds and other mild respiratory
infections. Work in Papuz New Guinea also established the impeortance of
Heemophilus influenzae and Streptococcus pneumoniase as causes of fatal
pneumonia in children in developing countries (2},
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Ten intervention studies were initiated with WHO suppert between 1983 and
1985. Six were implemented according to plan and all but two are continuing.
Four proceeded to the collection of baseline information but were then
discontinued, either because local constraints precluded the gathering of
reliable information (Somalia) or because the infamt mortality rate was too low
to permit the measurement of an impact (Kenya, Sri Lanka and Tunisia). Most
recently, & study of ARI case management as the sole interventiom in the
absence of any other disease contrel programme has beem initiated with support
from the US Agency for International Development in Jumla, Nepal, in an area
with very high infant and child mortality rates and sérious malnucrition. The
methodology and results of the 6 fully lmplemented projects and preliminary
results from Jumla are summarized below.

3. METHODS AND RESULTS OF THE INTERVENTION STUDIES

Annex 1 contains a deseriptien of each of these 7 ARI interventicn
studies. FPreceding this infexmation is a note on the methods used for
evaluating the studies. The studies are summarized in this sectioen in 4
tables, Table 1 describes the location, study design, population and
interventions (other than case management) of each study. The elements of the
case management intervention are summarized in Table 2. Tables 3 and 4 give
the acute lower respiratery infection (ALRI) specific and total mortality rates
that resulted in infants and c¢hildren under 5 years of age. Results from
chi-square comparisons of the mortality rates in the intervention and control
areas {(or periods) are ineluded. (The limitatiens of this analysis are
discussed in Annex L1, Seetion 1.6.)

Az can be szeen from Tables 1 and 2, the studies varied in several
important ways: study design, the concurrent implementation of other dlgeasze
control interventions, and the method of case detection and treatment. Five of
the 7 studies had a concurrent control area. Because of local circumstances or
finaneial constraints, the remafinimg 2 studies instead compared pneumonia
mortality in children in one area before and after implementing the
interventions (Kathmandu Valley and Kediri). In 3 studies, improved ARI casc
management was either the sole intexventionm (Jumla) or the only interventicn
applied in the intervention but not in the contrel area {(Abbottabad and
Bohel). The effeet of improved case management alone can be acsessed from
these prejects, whereas in the remaining 4 projects (Bagamoye, Kathmandu,
Haryana and Kediri) the mortality impact of ARI case management cannot be
reliably separated from the effect of improved immunization coverage and other
disesse control interventions.

Prneumonia case detection can be increased both by educating methers to
recognize the signs of pneumonia and by active case-finding through regular
home visits by health workers. Five of the studies empleyed both of these
methods and provided treatment through the health worker im the community. The
Bohol and Bagamoye projects treated most children in clinies, relying om
maternal recognition of pneumonia and care-seeking, rather than active
case-finding, although the Bagamoyo projeet used community health workers for
maternal education and for some community-based treatment.

The vetbal sutopsy methods used in the studies identified respiratory
deaths based on symptoms of serious acute lower respiratory infeections. Mest
of these deaths were most likely due to pneumonia, although deaths from
bronchiolitis, croup and pulmonary complications of other diseases would also
be included, Acute upper recspiratory infections (AURI) are rarely fatal and
would not have been classified as an ARI death by the verbal autepsy metheds,
The mortality rates are therefore ALRI-specific mortality rates.
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Table 2
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(deaths per 1000 Livebirths)

FROJECT TOTAL NON-MEASLES TOTAL IMR Study populaticn:

ARLI-SPECIFIC ARSOCIATED Humber

IMR ALRI-SPECIFIC IMR (ng. deathsa) livebirths

{no. deaths) (ho. deathe)
HARYANA, INDIA
C: LEW oaly 71,0 (15} 275 211 LW .
T: LEBW only 30,0 { EY Hp=0.08 210 - pm=0 .13 199 LEW '

1
C: all EW 28.8 (18} 659
JUMLA, NEPAL
c: 4B.4 (B2) B 200.9 (192) 1088
I: 34,8 (41) 162.3 ({175} 10089
ABBOTITABAD, PAKISTAN
Contrel
C:1983 36.8 (12) 5.1 (31) 326
C:1888 28.5  (10) 31.2 €32) 351
1:19387 13,0 ¢ B} 54,9 (22) 401
pe0.001 =011

Intervention
T:1885 21.9 (29) 81.5 (l0&) 1325
I:1586 8.4 {13) BG4 ( 92) 13386
I:1487 9.7 {14) 52,7 ( 1&) 1443
BOHOL, PHILIFPINES
Conkrol:
FreC: 13.8 (3} 11.1 (25) 48.8 (110) 2238 I
C:85-85 14 2 (30 12.3 (2B) 1.2 {1o08) 2108
£:56-87 14,4 (32) 11,3 23 48,3 (107) 2217
PraliBs-85 21,8 (45 20,3 (42) 63,3 (131) 2068
I;85-86 16.7 (32) p=0.15 15,1 (2 p=l_11 B2.6 (120} =i 28 1816
1:86-87 17.3 (34 14,3 (28} 30.4 ( 89) 18954
KATHMANDU V., NEFAL
C:1984 a2.8 ({12) 162.3 ¢ 37) 228
I:1985 2000 ¢ 4) p<0.01 110.8 ¢ 22) pe0,.05 200
I;)la88 52 (1) 8.4 (1) 194
KEDIRYI, INDONESIA
C:7-12/86 43,4 cas)g] pc0.0)  1i71.8 (139)%:11:-:0,001 808
T:7-12/58 19.7 (18) 5.5 ( 8I) B4B
c Contral area
I Intervention azea :

LBW Low birth waight
Frel Baseline yoar in intervention aroa

FreC Baselina yaar in control area
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TABLE 4: ALRI-SPECIFIC AND TOTAL UNDER-% MORTALITY RATES (MR}
{deaths per 1002 children)

PROJEGT TOTAL NON-MEASLES TOTAL UNDER 5 MR STUDY POFULATION:
ALRI-SFECIFIC ASBOCIATED {ne. deaths) NO. CHILDREN
UNDER 5 MR ALRI-3FECIFIC <5 YEARS
(no. deatha) UNDER = MR
{ne, dastha)

JUMLA, NEPAL

ANDOTTADAD, FAKIETAR

Control
1085
1086
Ti10e7
p20.001

Tutarmrent dom

I108%
1:19686

BOHOL, FHILLEPINES:

Cuntrol:

PraC: . .9 . {181}
C:B5-86 . . . {159}
C:B6-87 3. . . (162}

PraliBa-&5 . 7 L5 L1880
T;85-8F , . \ , {155)]J p=0.11

{154}

BAGAMOY(O, 1) R, OF TANZANIA

Cantral

T 1ued 14,

1:1884 p<0.001 12.

1:1884% a. .

1:1986 8. . . p<0,.001

Intervention
I:1883
11884
11985
KATHMANDI) VALLEY, NEPAL
C:1984 20,3

T:1985 8.4

KEDIRI, INDONESIA
t:7-12/86 . cang] . (zu)g]
I1:7-12/87 2.3 (22) p<0.001 . {113) p{D.OOI

Contrel area Prai= haserline year in control area

Iobervention Pral= basaling yoar in intervention area
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As shown in Table 3, the studies in Haryana, Jumla, Abbottabad, Kathmandu
Valley, and Kediri showed a reduction in ALRI-zpecific infant mortality rate in
the intervention area although the results in Haryena were of borderline
significance (p=0.06) and a statistical analysis of the Jumla project is
pending. In Jumla, the reduction was seen only in infants less than & menths
of age although total mortality fell in all age groups. In Bohol, only the
reduction fin ALRI deaths not ascsociated with measles appreoached statisticsl
significance.

In Kathmandu Valley and Kediri there were large decreases in the total
infant mortality rate (IMR). There were also reductions in the total IMR in
the Haryana, Abbottabad, and Boheol studies, but these did noet reach statistical
significance. The IMR fell 19% in Jumla {statistical analysis is pending).
Infant mortality rates cannot be caleulated from the Bagamoyo data.

As shown in Table 4, the ALRI-specific under-5 mortality rate and the
total under-5 mortalicy rate fell significantly in Abbottabad, Bagamoye,
Kathmandu Valley, and Kediri, An 18% reduction in the latter occurred in Jumla
(statistical analysis is pending).

Table 5 presentz the significent reduction in ALRI case-fatality rate
achileved by case management in low-birth-welght infants in Haryana,

Overall, the greatest mortality reductien resulting from ARI case
management was seen In infancy., The Jumla project showed the greatest absclute
reduction in mortality rate in the neonatal pericd and the greatest percent
mortality reduction in the 3-5 month apge group. Despite this reduction, the
highest ALRI mortality rates continue te occur in the first 3 months of life
(Figure 1). 1In contrast, ne change in the total neonatal mortality rate was
reported by the Kathmandu Valley study, although some decline ocecurred in the
AlLRI-specific neonatal mortality rate.

4, BISCUSSION

4.1 Impact on mortality

4.1.1 General comments

The results of the studies in Abbottabad and Jumla demenstrate the
effectiveness of community-based case management with aefive case-finding in
reducing ALRI and total mortality. Im Jumla, ARI case management was Che only
health intervention. In Abbottabad, although immunization coversge and sccess
to oral rehydration therapy were also improved during the project, these
interventions were of the same intensity in both the intervention and the
control ares.

Subject ¢ statistical review, the Jumla study provides strong evidence of
mortality reduction through community-based ARE case management even when iU is
applied as the sole intervention in a getting of wnusually high mortslity and
adverse conditions. The Abbottabad study illustrated the effectiveness of
adding community-based case management to a pre-existing health cliniec system
in a setting with an infant mortality rate of approximately 100 per 1000
Llivebirths.
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Table 5: ALRI CASE-FATALITY RATES AMONG INFANTS IN HARYANA, INDIA

Population Greup

Number of
deaths/cases

Cagse-fatality
rate (%)

Low-birth-weight infants:
Intervention area

Control area

Control area

Normal -birth-weight infants:

6/69 8.7
p<0.05
15/61 24.6

4/125

3.2

Figure 1

ALRI-Specific Mortality Rates

Jumla: By Age

Deaths per 1000 Child-Years

500
400 B
soo -
200

100

O mo 1-2 me

Bl Control

3-6 mo

6-11 mo

Intarvantion
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The Bagamoye, Haryana, Kediri and Kathmandu Valley studies combined ARI
case management with other interventions in such a way that their individual
impacts on mortality cannot be eagily separated. All & studies showed a fall
in both ALRI-specific and total mertality in children below age 5. The i
Bagamoyo study and the 2 studies without concurrent cemtrol areas, Kathmandu
Valley and Kediri, asz a group demenstrate the effectiveness of pProjects
combining ARI case management with immunization (especially against measles).
In both the Kathmandu Valley and the Kediri project these reductions were large
(and statistically significant) despite the small sample size in Karhmandu and
the faet that the Kediri results are based on only the first 6 months of
intervention. In the Bagamoyo study, a randomized contrelled trial whieh has
collected mortality data over 4 years, this fall was less dramatic but seill
significant. In the Haryana low-birth-weight study, ARI case management
combined with improved aceess to oral rehydration therapy and immunization
against diphtheria, tetanus, pertussis and BCG resulted in reduced
ALRI-specific and teotzl mortality in a group at particularly high risk of
death. The significant fall in the ALRI case-fatality rate in low-birth-weight
infants gives szome indication of the impact of ARI case management alone.

The 2 studies which implemented case management in a less intensive
manner, without active case-finding in the howe and with all (Bohol) or mast
{Bagamoye) antimierobial treatment delivered in health clinice (rather than in.
the community), showed smaller reductjons in mortalicy. In Bohel, & reductiom:
of borderline statisticsl significance was seen in ALRI mortality not :
assoclated with measles in an area with a moderate infant mortality rate
(50-60), well established health services and previous availability of
antinierebials for serious respiratory infectioms threugh doctors st health
centres. Improved ARI case management protocols and health worker training
weye instituted in elinics, though the coverage of this intervention iz
uncertain. In addition, maternal health educatien on ART was planned but not
implemented, and the project did not include active case-finding. These
factors partially explain the limited mortality impact in Bohel.

The Bagamoyo project initiated ARI case management within a primary health
care programme and delivered health education to mothers in the commurtity but
did not implement regular, active case-finding through home visits,
Village-based health workers were supplied with antimicrobials, though
irregularly, and most cases were sent to the dispensary for treatment. ARI
case management was accompanied by improved immunizatien coverage, nutrition
educstion and malaria and diarrhesl disease control aetivities, progressively
implemented ag ¢lements of primary health care. The project resulred in
reductions in ALRY-specific and total mertality.

A separate analysis of mortality rates from pneumonia with and withour
preceding measles allows a better estimate of the effectiveness of casze
management alone in reducing pneumonia mortality (see Bagamoyo, Bohol and
FKathmandu Valley data in Table 4). Measles-associated pneumonia mortality
tates can fall as a result of hoth impreved case management and a reduction in -
the number of measles cases. In the Bagamoyo project, observations from the
field suggest that the observed reduction in measles mortality was partially
attributable te improved ARI case management. The benefits of berrer case
mansgement and improved immunization coverage can be difficult to interpret
without measles morbidity rates and case-fatality data, since inereasing
fmmunization ceverage does not always mean fewer measles cases. :
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The potential reductionm in ARI mertality that can be achieved by the
introduction of case management cannot be quantified from the 7 studies both
because of difficulties in separating the effects of several intexventions in
the Bagamoye, Kediri, Harysns and Kathmandu Valley studles, and, in all the
studies, because of incomplete or unknown ¢overage of project interventions
within the community. For example, despite a large mortalicy reduction in
infants, substantial mertality from pneumonia contimued to occur in all age
groups in Jumla and most pneumonia c¢ages were found during the seheduled home
visit. Active case-finding through home visits will detect enly a proportion
of pneumonia cases (because of the time lapse between visits and the failure to
reach children whe develep pneumonia in the interval). More effective maternal
education to recognize pneumoniaz and to promote behavioural change in seeking
care would probably result in an even greater reduction Iin mortality.

4.1,2 GgSpecific comments

{g} The casce management intervention

Although the projects reported mextality from ARI in general,
antimicrobials were provided only for children with clinical signs of serious
AlRI, predominantly pneumonia. The projects did not recommend the usze of
antimicrobials for treatmemt of upper respiratery infeetions, except in
Abbottabad where sntimicrobials were recommended for purulent pharyngitis and
otitis media.

The mortality reduction resulting from ARI ¢age management iz primarily
attributable to ARI case management through community health workers and basic
health units, since adequate referral care to better equipped health care
facilities was not available in most projects (Table 2). Greater mortality
reductions might have been achieved if effective referral care had been more
widely accessible.

(b)Y Cause of death ascertainment by wverbal autepsy

The ascertainment of cause of death by verbal autopsy is a method ef
limited aceuracy. Verbal autopsy results are influenced by facters affecting
both maternal reporting (the original collection of data) and the assignment of
cause baged on these data,

Maternal reperting can be influenced by cultural beliefs, by the time
between the autopsy and the child’s death, and by health educatien on ARIL or
other interventions. For example, teaching mothers to recognize the signs of
pneumonia may result in increased reporting of such signs and hence an increase
in the number of deaths classified as being due te pneumonia.

Potential inaccuracies in the method can be reduced by blinding the
assessment, having it carried out by professional staff who are independent of
the projeect, using improved protocols and case definitions, and
eross-validating the results to assure adequate replicabiliry. The reliability
of the assignment of cause must be monitored, especially when new staff are
recruited, Inherent inaccuracies will remain as disease control projects tend
to exclude other causes before concluding that a death was due to "their"
disease,
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These limitatiens in the accuracy of verbal autopsies (see also section
5.2.4 [a]) emphasize the importance of demonstrating a reduction in overall
mortality in a suceessful ARI intervention study, rather than a reduction in
ALRT-specific mortality alone which might In part result from inaccuracies in
the assignment of cause of death. In Jumla, the fact that ARI case management
ag & sele intervention resulted in a reduction in total mettality in 6-11 month
and 1-4 year old children without a reduction in ALRI-specific mortality
suggests Inaccuracies in the verbal autepsies, as well as possible effects of
cotrimoxazeole on other causes of death.

{¢) Impact om tots) mortality

It i Impeortant te note that most of the studles did show & reduction in
total mortality and that the absclute mortality reduction was larger than that
due to ALRI alone. This is in contrast to some disease contrel intervention
studies which have noted significant "replacement wmortality" limiting the
reduction in oversll mortality.

4.2 Impact on morbidity

No reduction in the total incidence of ART was: expected from the
interventions. However, morbidity results were obtained in the ecourse of
active case-finding and home treatment in most studies. Several studies
confirmed the high incidence of ARI in echildren and the substantial prepertion
of elinie¢ wvisits due to ARI in this age group. Other studies showed the
seaszonality ¢of ARI, which is of potential use for planning programme
activiries. One study (Abbottrabad) reported a decrease in the incidence of
moderate and severe ARI; this was not expected and could not be fully
explained since no data exist at present to show that supportive care provided
to mild ARI cases can be expected to reduce the rate of progression to
moderate or severe disease. The impact on severity of pneumonia, complications
ox sequelas other than death was not monitored by the projects.

5. IMPLICATIONS OF THE RESULTS OF THE INTERVENTION STUDIES FOR THE WHO ARI
PROGRAMME

5.1 Implicat for the services compohent
5.1.1 General comments

Review of the intervention studies has shown that it is feasible to convey
to health workers the knowledge and skill required to assess and manage ARI,
particularly pneumonia, in ¢hildren in inaccessible and underprivileged areas
of the world.

The =zimple ¢case management protocel using oral antimicrobials has been
shown to be appropriate for implementation by peripheral health workers, even
in settings with & high prevalence of important risk factors such as
malnutrition and low birth weight and where management must rely on home
treatment because referral is impossible. The studies have provided
epidemiclogical and ¢linical evidence to show that & properly implemented casc
management approach to ARI will reduce overall mortality and specifically
mortality due to pneumenia. Altheough the efficacy of the case management
approach could not ke precisely quantified by these studies, a clear mortality
impact was observed when the strategy was implemented in 2 community-based
fashion.
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An impressive aspect of these projects was the credibility which ARI case
management gives to the individual health worker. It answers a strongly felt
need of the community, perhaps more so than other elements of child survival
packages. As such, its inclusion among other child survival interventions may
enhance their acceptability. There is no technical justificatioen for delaying
any longer the expansion of ARI contrel pregrammes as an essential component of
child survival efforts, with the same priority as that attached to Expanded
Programmes on Immunization (EPI) and diarrhoeal disease control (CDD)
programmes .

5.1.7 ARI case management by paramedical health workers

Community health workers and other paramedical staff, even with lictle
formal education, were able to:

- understand and apply correctly a simple protocol for the recognition of
pneumonia based on a few objective signs, mainly cough, fast breathing
and chest indrawing;

- administer the correct doses of an oral antimlcrobial to cages of
moderate disease under project supervision;

- refer the severe cases te a higher level of health care; and

- instruct mothers on the essential supportive measures for the care of a
¢hild with ARI.

The experience in the studies indicates that community health workers can
be tralned te responsibly dispense antimicrebials for pneumonia accerding to a
simple classification of ARI. The feasibility of putting antimierobials in the
hands of the most peripheral level of health worker has been demonstrated,
although it was noted that this made considexable demands on programme
management (including a need for regular supervisien). Several studies
summarized their experience im this area and found that there was no abuse by
the community health workers, i.e., they did net use the antimicrobials as a
panacaa or for other conditions. It is appreciated that in less controlled
situations this could be a diffieulty, particularly if there is little other
access to antimicrobials.

While serious side effects from drug use were rare, some minor side
effacts were ohserved and methods of managing them should be added to training
materials. No problems were observed in Jumla with the use of cotrimoxazele in
neonates. Several projects successfully used tablets rather than syrups, but
the feasibility of their use must be determined locally, paying speclal
attention to their administration to very young children.

5.1.3 Early pneumonia case detection and treatment

The prejects have demonstrated the importance of early case detection and
prompt treatment of pneumenia. The average duratien from the appearance of
signs of moderate/severe ARI to death was found to be 3.5 days in Jumla; in
Bagamovo, 50% of deaths occurred within 3 days of the onset of symptoms.
Programme emphasis should therefore be put on rapid access to good case
management.
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In many settings, such access will be achieved only by allowing healcth
workers to bring antimicrobials to mothers at home,

Good parental education is essential for early case detection, Effective
compunication with the mother should enable her to recognize the signs of
pneumonis and the need to seek care rapldly. For this purpese, it is important
to understend current ARI treatment practlices and motivations for behaviour.
Several of the projects developed health education materials that were
effective in Iincreaszing rthe mother’'s ability to recognize pneumonia.

ddaptation of health education materials to the local cultural setting is
essential. Materials need to be developed that overcome the intrinsic
limitations of using still materials to illustrate key clinical signs invelving
movement like chest lodrawing.

5.1.4 Case detectlion and treatment in the very young infant

The current management classification using cough, respiratory rate and
chest indrawing signs to recognize pneumonia has been showm to he functlomal.
Reliance on these cliniecal sipgns is inadequate in young infants, however, where
the clinical picture of pneumonia may differ (such as no cough, normal
respiratory rate of 40-50). Because of the large number of deaths in this age
group in many settings, programme training materials should be enhanced to
provide better guidance on dealing with preumonia in the f£irst 2 months of
life. Methods of increasing coverage, e.g., assuring access through
traditional birth attendants and other health workers who have more contact
with necnates, should be explored.

3.1.5 Reducing the inappropriate use of antimicrobials in mild respiratory
infections

The Programme should not only promote prompt antimicrobial creatment of
pneunonia but alge discourage the inappropriate use of antimicrobials and other
drugs foxr mild ARI. The mortality reductions in the projects were achieved by
ugsing antimlieroblals for pneumonia only (except in Takistan),

5.1.6 Training requirements for good case management

Although the health worker required only limited knowledge and skills te
perform the ARI duties, the experience of the projects points to the need for
effective training of adequate length (at least a week for the ARI case
management skills, longer 1f the health worker has a very limited educational
background, as in Jumla). Health workers should be trained to count the
respiratory rate using a timing device. This reduced the rate of antimiecrohial
use in the Jumla study. The training should be practical, followed by frequent
supervision and refresher training.

Mild disease, however, must receive adequate attention in the Programme
because of irs Lmpertance te the mother who has to deal with many episodes of
mild ART in her child.

3.1.7 Programme monitoring and evaluation

Programmes must be continueusly monitored and evaluated. Programme
indicators need to be developed that have a documented relationship to
mortality reduction, e.g., the proportion of pneumonia cases recelving adequate
cagse management. These can then be used in programme evaluation and
implementation research when it is not feasible or appropriate to measure
mortality effects. The indicators could be applied at & health care facility
or at commmity level. To measure indicatorxs of programme effectiveness in the
community, better survey metrhods ave needed to assess the occurrence and
severity of ARI episecdes,
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Case-fatality rates determined by prospectively feollowing children
identified during home or clinic visits and comsistently classified by clinical
signs can be valuable for the evaluation of case management at small and large
hospitals. To be reliable, the mumerators and denominaters in case-fatality
caleulations must come from the same popularion. Comparisons over time or
involving different locations must incorporate the same mix of cases
categorized by severity within the denominator.

Because the behaviour of individuals, families and health professiomals is
30 Iimportant for ARI case management, better and simpler methods are needed to
document relevant behaviour. Are the caretakers of ill children willing and
able to recognize signs of pneumonia, seek care, and follow management or
referral recommendations? Do the health professionals at all levels follow
establiched standards of case management? What are the optimal training or
motivation methods to assure health system compliance?

5.2 Impliecations for the resesarc mponent

The clinical efficacy of selected antimicrobials in the treatment of
specific types of bacterial pneumonia, e.g., penicillin for the treatment of
pneumococcal pneumenia, has been well established. The intervention studies
have demonstrated that empirical antimicrobizl therapy delivered by health
workers can reduce mortality from pneumonia and total mortality. Further
documentation is needed, however, of the clinical efficacy of specific elements
of ARI cage management and of ARI programme effectiveness when delivered in the
context of a national health system. (See Annex 1, Sectiem 1.3, for
definitions of efficacy and effectiveness.)

5.2.1 Cage management
(rn) Effectivenessz of various methods of case detection and treatment

Important questions remain about the optimal programme appreaches to the
early detection and treatment of pneumenia. The respective roles in effective
parental education of mass communication wersus health education delivered by a
health worker during a home visit or in the clinic need to be determined. The
effectiveness of case menagement delivered only through clinlc visits compared
with its availability through community-based health workers needs further
assegcment,

(k) Clinical diasmosis

More information iz neaded to be able to advise the health worker properly
on what the child’s state should be during the resplratery rate measurement
(awake, breast-feeding), and to further assess the sensitivity, specifieity and
predictive value of the clinical signs as they are combined in a decision chart
or alpgorithm. Further work is alsoc needed to define the clinical signs of
prneumonia in the neonate that can be used by primary health care workers,

{c) Clinlcal efficacy

The clinical efficacy of the commonly used antimicrebials, dellivered
according to current protocols and with shortened or less frequent dosage
regimens, should be determined in hospital or clinic-based studies. Such
astudies should decument the rates of treatment success or failure, the need for
an additional diagnostic or therapeutic intervention (after treatment failure),
the duration of illness and the case-fatality rate. Studies are needad in
various population groups, such as neonates, infants and 1 to 4-ysar-old
children, and should comsider umderlying risk facters such as proteln-energy
malnutrition. The reasons for treatment failure should be documented when
possible,
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() isk oup managemant

Certain children are at particularly high risk both of developing
pneumonia snd dying from it. Factors which put them at high risk inelude low
blrth weight, very young age, malnurrition and antecedent illness with measles
and other infections, Research is needed to develop strategies te manage these’
special high-risk groups. Research could alseo attempt to identify other
high-risk subpopulations for whem specific programmatic approaches would be
appropriate,

{e) Cultural beliefs and AR]-management practices

Clearly, traditional beliefs and superimposed scientific medicine
(i.e., use of antimierobials) jointly determine the practices of child
caretakers in regard to ARI recognition, classification and management. An
understanding of these beliefs could be useful in the design of a culturally
acceptable educational strategy and management appreach. Ultimately this
applied research should attempt to identify the minimum information needed to
degipgn effective communication components or management strategies for a given
COUNtry programme, :

5.2.4 Programme evaluation research

(a} FProgramme effectiveness

Studies conducted to date have varied in the degree to which they have
implemented an "ideal" or practical intervention. Thus, they represent a
spectrum ranging from studies of programme efficacy (can it work in very
controlled conditions?) to studies of programme effectiveness (does it werk in
the real world?). In addition, ARI case management has been introduced as
either a package of services together with EPFI, CDD and other interventions or
as a single Interventlion. Finally, since results from one setting cannot
always be generalized to other settings, there remain a number of guestions
about the optimal pregramme structure for a particular natienal er leeazl
sirtuation.

0f partieular interest to health service planners is informatiom about the
marginal effectiveness of case management in reducing total and ALRI-specific
childhood mertality when added te existing health interventions. This marginal
effectiveness could be more, the same as or less than the effectiveness of ARI
case management when performed alone,

Evaluation of programme effectiveness must include an assessment of
programme coverage and gquality as well as the usual cutcomes of mortality and
morbidity, The challenge is to develop relatively simple means of measuring
outcomes of the programme.

The development of adequate programme indicators and evaluation methods
requires improved methods for the measurement of ARI morbidity and mortality.

(i) Technlques to assess mortality levels and trends commonly used in
demography need to be medified to make them more practical for evaluating
programmes and sssessing short-term mortalicy changes; alternatively, new
techniques should be developed.
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(ii) The verbal autepsy is commonuly used to ase¢ertain the illness(es)
present at the time of death. This iz a crude tool but ic could perhaps
be improved through research on techniques of data cellection,
interpretation and disease classification. Research is needed on the
reliability, replicability and validity of "ecauszes” jdentified by this
tool. External validation against an objectlve measure, such as autopsy
or hospital diagnestic imformation, altheugh not usually available, should
be used when feasible. Studies should attempt to develop betier
classifications of cause of death and underlying risk factors that will
improve the comparability of studies.

The verbal autopsy method would be stremgthened by the collection of
information on relevant risk factors such as malnutrition and measles
(both current and in the months prior to death) to permit mortality
analysis stratified by important underlying contributers te ALRI mortality
and to improve the ability to differentiate the effect of improved case
management from that of other health interventions.

Particular difficulties have been ldentified in using the verbal autopsy
to assign the cause of death in malarious areas, since cough, fever and
breathlessness are commonly reported by methers of children suffering both
from malaria and frem pneumenia. More work is needed te selve this
problem.

Given the Frequent co-existence of 2 or mere possible causes of death,
methods of classifying these deaths need to be standardized and this
aspect must be considered in assesying programme effectiveness. For
example, the possible effect of the case management (antimicreblial)
intervention on diseases such as dysentery or persistent diarrhoea needs
to be further evaluated in current and future studies.

(iii) Methods te determine pmeumonia morbidity and to colleet risk factor
information by survey are alse needed. An attempt should be made to
determine the accuracy of a set of questions In classifying ARl and the
optimal recall peried, as well as the adequacy of recalled treatment
information.

{b) Determinipg programme stru¢bure

For planning programmes, it is essential teo have a better understanding of
the number of cases that (i} can be managed adequately by community health
workers or sraff at & first-level facility with first-line an{imicrobials,

(1i) wlll require referral te a small hespital for mere expert ¢linical
azgessment or for other treatment such as second-line antimicrobials, oxygen oy
bronchodilators, and (iii) require referral for diagnostic procedures (such as
chest X-ray or microbiolegy) or more sophisticated clinical management. The
effectiveness of various methods of communicating with paremts and promoting
early case detection and treatment also need to be coppared. This will permlt
a batter estimation of the resources needed for the programme. Ultimately, 1t
may be possible to galn some understanding of the Importance of these various
components through an analysis of various effectiveness studles.

5.2.5 Economic analysis

it is important to begin te decument the cest of adequate ARIl case
management and to evaluate the cost (te the health system and to the patient)
of existing ARI practices, including the unnecessary provislen of
antimierobials and other drugs. In collecting data on resource needs, it would
be useful te keep in mind the type of information needed for cost analysis so
that this can be collected simultaneously. In selected situations it may be
possible to estimate the cost-effectiveness of ARIL case management, but this ls
not simple te perform, nor is its interpretation a straightforward matter.
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ANNEX 1

METHODS FOR THE EVALUATION OF A THERAPEUTIC OR PREVENTIVE
INTERVENTION AND DESCRIPTIONS OF THE ARI INTERVENTION STUDIES

1. INTRODUCTION: METHODOLOGY

In reviewing the 7 ARI intervention studies which form the basis of this
report, certain methodologleal issues arose which deserve comment feor two
reasons: (1) they affect interpretationm of the results of the studles, and (2)
they have implications for future ARI research. It should be added that tgesc
studies were conducted using guidelines set out in earlier WHO documents’?? .

The following sectien summarizes the principles accoerding to which the 7
studies were assessed,

1.1 Study design

The gold standard for the evaluation of a therapeutic or preventive
intervention is the clinical trial, preferably aceerding to double-blind
technique with randem allocation of subjects to the interventien and contral
groups, followed by measurement of an appropriate outcome using a valid and
reliable technlque.

Where, for reasons of ethies, feasibility or cest, a formal clinical trial
cannot be carried out, it is impertant that as many of the feztures of such
triasls as poscible be incorperated in the design. For instance, it is
important te have a concurrent control group te ascertain changes in cutceme
that are not related to the intervention being tested. The use of a study
population as its own control, as in a before-and-after study, has certaln
advantages in eost and feasibility, but uncertainty will always remain as o
whether the changes detected might have occurred during the peried of the study
irrespective of the intervention, & so-called secular trend.

While it may not be feasible to randomly allocate the intervention to
individuals, it may be pessible to randomly select interventien and contrel
aress, as was done in the Bagamoye study. Although random selection does not
guarantee comparability of the intervention and control areas, 1t reduces the
likelihood of a systematic difference.

1.2 5t opulation

If the results of a study ate to bc generalized to other groups in either
the same country or other parts of the world, it iz importamt that the study
population be salected with that in mind and the characteristics of the
population clearly identified., All of the study populatiens in the projects
coverad in this review were well deseribed in baseline surveys.

1 Report of a Working Group on Operatichal Research in Acute Respiratory
Infections, Geneva, 21-25 June 1982 (WHO internal document)
Implementation of ARL Programmes and Evaluatien of the Mertality Trend,
Ganeva, 5-8 November 1984 (WHO internal doeument)
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1.3 Intervention

Since an ARI intervention can inveolve a varlety of elements from the
availability of antimicrebials in eclinics to aetive case-finding and treatment at
home or the implementation of a comprehensive primary health care programme, it
is essential that the Intervention be clearly described and, insofar as pessible,
documented during the study. In addition, consideration should be given to.
"co-interventions", such as an MCH programme, and "contamination", where the
intervention spills over inte the control area,

In any evaluation of a therapeutic or preventive intervention, it is
important to discriminate between efficacy and effectiveness. Efficacy referz to
the impaet of an intervention when it is delivered and documented in the best of
circumstances. Effectiveness xefers to the impact of an intervention when it is
delivered 1n the real world, As a gemeral rule efficascy will always be greater
than effectiveness since the determinants of the latter include diagnostic
accuracy, provider compliance, patient compliance and coverage, as well as
efficacy.

An example of the difference between efficacy and effectiveness can be scen
in the use of penicillin for documented pneumonia. The efficacy of penicillin
for the treatment of pneumoecoeccal pneumonia is 95% or more and for .
community-acquired pneumonia may be of the order of 80%, depending on whether the
responsible organisme are responsive to penicillin. Given an efficacy of 80%,
what happens in the real world? Diagnostic accuracy may be only B0L; providers
may prescribe correetly in only 90% of cases; only 80% of patients may take the
medication; the health service may be accessible to ?nly 80% of the population.
Using a mathematical model designed for this purpose™, it ¢an be estimated that
effectiveness would be 37% (0.8 x 0.8 x 0.9 = 0.8 x 0.8),

Although coverage, diagnostic accuracy, provider compliance and patient.
compliance were not documented, 1t is likely that all the studies were measuring
ARI intervention effectiveness, not efficacy.

1.4 Risk factors for pneumonia morrality

KEnown rigk factors for pneumonia incldence ot severity include low birth
weight, maloutrition and measles., It is necessary that these and other potential
risk factors be evenly distributed im the intervention and ecentrel groups or st
least messured. Random allocarion has the potential advantage of equally
distributing both known and unknown risk factors, Failure of randomization or
inability to control important risk Ffactors can alter the impact (or lack of.
impact) of the ARI interventions. If the risk factors are messured, their effect
can be analysed.

1.5 Outeome factors

In order to be econfident about the data it iz necessary to use valid and
reliable metheds ro document overall mortality, cause-specific mortality and.
other outcomes., Most studies have used dual reporting methods to ascertaln
overall mortality. However, some doubt remains about the validity of the verbal
autopsy in ascertaining the cauge of death. These making a decision on cause of
death should be blinded as to whether the case was from the intervention or
contrel group/period.

1 Tugwell P, Bermett K.J., Sackett D.L. & Haynes R.B. The measurement
iterative loop: A framework for the critical appraisal of need, benefits and:
costs of health interventlons. Journal of chronic diseases, 38: 339-351 (1985),
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1.6 Results

Statistical analysis of intervention studies involves the selectlon of
tests that are appropriate to the type of data and their distribution. More
sophisticated taechniques, such as multivariate analysis, may be necessary where
multiple explamatery variables are measured, e.p., fmmunization status,
nutritional status, birth weight, etc. Where a cohort has been followed It may
be appropriate to earry out a lifetable or survival analysis.

The intervention studies randomized by village (rather than by ehild) or
made & non-randeom, judgemental sample of villages. The larger standard errors
that may be introduced by these desipgn effects are not taken into account by a
chi-square analysis of mortality rates in the intervention and control areas
(or perieds). Such an anelysis treats the data as.if the children in the
intervention area Yere a representative random selection from the interventicn
and contrel areas. This iz theoretically inaccurate and may overestimate
statistical significance. It is nonetheless a familiar method of analysils and
the only one that can be used at this time, given the study design and the
limitatlions of the data currently available from the studies.

When a statistically significant difference i1z not found, a type 2 error
may have occurred. When a number of studies are available for analysis with
comparable methods, interventions and outcome measurements, it may be possible
to combine the results from significant and non-significant studies in a
meta-analysis.

Studies that set out to test for a 10-20% change in efficacy or
effectiveness require several hundred events in each group. Hence, in the
context of ART intervention studies for which the prevailing mortality rate per
annum is around 10 per thousand, zome 10 to 20 thousand child-years of exposure
are required in each group.

In reviewing these studies it was observed that, in most of them, sample
size was determined on the assumption of a 30% or 50% reduction in mortallty.
If this was an optimistic assessment, mest studies will end up with differences
that are pob significanc. Moreover, if the actual impact is of the order of
10-30%, bias attributable to selection or the distribution eof other risk
factors can easily obliterate such an effect in non-randomized comparisons.
Indeed, it will always be difficult to disentangle a real effect from an
artefact of this kind in such studies. Hence, a single study of such an
ascociation will be insufficient to demonstrate efficacy unless it is large and
the artefact can be convincingly shown te be unimportant. In general thils is
extremely difflecult.

1.7 Conclugjon

Despite the fact that methodological issues such as controlling fer other
rizk factors, measurement blas and adeguacy of statistical analysis made
interpretation problematic, it was necessary te decide whether each study
provided evidenmce te support or refute the hypothesis that ART case mansgement
reduces overall and ALRI-specific childhood mortality. The conclusions for
gach study reflect a consgensus of those attending the meeting in the light of
the methodological strengths and weaknesses of each study.

: ¥Kirkwood, B.: Community-based interventlon trials. Presentation at the
Eritish Society for Population Studies Conference "Health Interventions and
Mortality Change in Developing Countries”, University of Sheffield (1987).
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2. SUMMARIES OF SEVEN ARI INTERVENTION STUDIES

2.1 Haryana, Indla. (Low-birth-weight infant study),l,?

Prineipal Investigator: V. Kumar, Department of Community Mediecine,
Postgraduate Institute of Medical Education and Research,
Chandigarh-160 012,

2.1.1 5tudy design: Contrelled trial of active case-finding and managemeﬁﬁ
for low-birth-welght infants,

2.1.2 Study population: Low-birth-weight infants from 37 villages in the
state of Haryana were Included in the study over the period January 1982 to
September 1983. Twenty-one of the villages sexrved as an interventlon area and
16 as a eontrol area, Sociodemographic characteristics were similar in the two
areas.

2.1.3 Interventions: -Primary health care workers were traimed in ARI casei'
management and oral rehydration therapy. Immunization against diphtheria,
pertussis, tetanus, BCG and polioc (but not measles) resulted in significantly
higher coverage levels in the intervention area than in the control area.

2.1.4 Risk factors: The intervention and contrel groups were similar, apaft
from the interventions.

2.1.5 oOutcome factors:

(a) Overall mortality was detected through visits by a primary health care
worker to each home at weekly intervals.

(b} Cause-specific mortality was estimated by verbal autopsy, using information
obtained by a trained field worker. Validation of the diagnosis was assured;by
supervisory staff. ’

{(c) Morbidity was recorded by the primary health care fizld workers. These
data were used ro caleulate and compare casa-fatality rates in the intervention
snd control areas. ;

2.1.6 Results: There was evidence of reduced total and ALRI-specific ‘
mortality in the intervention group as compared with the contrel group, but it
was of borderline significance (p=0.06). This result probably reflects the
relatively small sample size. There was a significant reductien in .
case-fatality rate.

2.1.7 Conelusion: On the basis of the case-fatality data, this study prov1des
evidence that the case management appreach treduces mmrtality from ARI in thls
high-risk group.

1 bBatta, N., Kumar, V., Kumar, L., & Singhi, 5.: Application of case
management to the control of acute respiratory infeetions in low-birth- Welght
infants: a feasibility study. Bulletin of the World Health Organization,
77-82 (1987).

2 Final results are pending from a subsequent ARI intervention study targeted
at all children under 5 in the same area. N
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2.2 Jumla, Nepal

Principal Investigator: M.R. Papndey, Mrigendra Medical Trust, Kathmandu;
Advisors: N, Daulaire and E. Starbuck, John Snow Incorporated, Integrated Rural
Health/Family Planning Services Project, Patan Dhokha, Lalitpur, Kathmandu.

2.2.1 Study design: A controlled trial of ARI detection and management by
community health workers. A control group was provided by phased introduction
of the intervention.

2.2.2 Study population: Am exceptionally isolated community in Nepal with
very high mortality rates for mothers and children and virtually no health
gervices. The intervention was phased in ever the course of one year to cover
a population of 75 000. Outcome measurements were ¢arried out in 18 of 30
gub-divisions of the district (6600 children). The interventicn initially
covered 4 of the outcome measurement sub-divisions and was phased inte an
additional 8 during the course of the first year; the remaining 6 were phased
in at the beginning of year 2,

2.2.3 Interveption: Only ene intervention was tested in this study where
workers were trained to detect pneumonia, assess its severity, and administer
cotrimoxazole according to an algorithm. Severe cases had to be treated at
home rather than referred due to the inadequacy of the health services.

2.2.4 Risk factors: A strengih of thisz study is that by having a single
intervention for ARI there was no apparent change In potential risk factors for
AR . For instance, measles immunization coverage was stable at 15 to 20%. Low
birth weight (<2500 g} was common. Nutritional statusg was very peor and
possibly included Vitamin A deficiency. Heavy domestic smoke pellution was
documented. Potential effects of seasonality (including seasonal variations in
malnutrition) were adjusted for in calculating annual mertality rates; thiz
adjustment will be reviewed by a statistician.

2.2.5 puteome factors:

(a) Overall mortality in the under-5 age group was documented by the
independent Vital Events for Child Survival system. From August 1986 to March
1988, 970 deaths and 3322 births were registered. Durlng the first 1Z monthe,
during which there were both intervention and contrel groups, data were
collected on 6572 children and ineluded 2107 births and 575 childhood deaths.
Retrospective surveys covering approximately one-thixd of the events In
gquestion found only 6 events which had been missed by the village enumeyators.

(b) Cause-specific mortality was estimated by vexbal auteopsy with initial data
collection by field supervisors and decision-making by physicians blinded to
whether the death was from the control or the intervention group.

’

2.2.6 Results:

{a} Overall mortality was ecaleculated on a monthly basis for the children under
study and converted to an annual basis using & standardized population teo
account for the seasonal variation in mortality. Deaths pex 1000 child-yesrs=
at risk were 18% lower in the intervention group for the under-5 age group (100
per 1000 compared with 83). The rate in infants was 25% less in the
intervention group (250 per 1000 compared with 188). The mest striking
difference was in the 3-5 month age group where the interventionm was associated
with a 44% reduction in mortality (150 per 1000 compared with 84). The infant
mortality rate was 19% less in the intervention group (201 per 1000 liwve births
compared with 162).
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(b} The ALRI-specific mortality fell only in infants less tham € months of

age. The ALRI-specific reduction could only partially account for the '
reduction in overall mortality and a fzll in overall mortality was seen in
infants 6-11 months of age and in children 1-4 years old despite there being no
reduction in ALRI-specifiec mortality in these age groups. This may reflect
inaceuracies in the verbal autopsies or an impaet of cotrimoxazele use on other
causes of death, even though the drug was given only for fast breathing or
chest indrawing. Diarrhoeca-specifie death rates were 28% less in the
intervention group, :

2.2.7 Conclusion: While statistical analysizs and further consideration of the
rate adjustments are required, the study is a unique demonstration of the
petential impact of active case-finding and management alone in a population
with 8 high prevalence of pneumonia risk factors. The possible impact on
dizrrheesl dlsesse mortality deserves further study.

2.3 Abbottabad, Pakistan

Principal Investigators: A.J. Khan, Ayub Medical College, Abbottabad;
J.A. Khan, PMRC Research Centre, Abbottabad.

2.3.1 5tudy desipgn: A controlled trial of ARI case detection and management
with a before-and-after apalysis of the control area where the intervention was
started after 2 years,

2.3.2 Study population: Three clusters of villages: In mountainous areas were
selecred, Thirty-one of 40 villages were allocated te the intervention, after
which 9 other villages were identified as controls. L

2.3.3 Intervention: The major thrust of the programme was the implementation
of ARI case management with active case-finding. Immunization, a nutritional:
programme {(food supplements for pregnant women), and diarrhoeal disease control
through improved acceszs to ORT were under way at the same time, but were
implemented to an equal extent in both the intervention and the control areas.
Immunization coverage increased in the intervention area in the first year of -
the study from 5% in January 1985 to 77% in Januatry 1986. Community health
workers (CHW) were trained to identify ARI and use an algorithm for initial
management with antimicrobials if appropriate. Subsequent treatment was
expected to bhe provided by a medical graduate,

2.3 4 Rigk factors: The level of measles immunization was similar in both
areas.

2,35 Qutepme factors:

{a) Overall mortality was detected by CHWs in the intervention area, but by a°
quarterly survey in the control ares. \

(b) Cause-specifie mortality was estimated by verbal autopsy. In view of the .
different methods used to determine mortality in the two areas, the interval
between death and verbal autopsy was longer in the control area.

() Information om the incidence of childhood ARI morbidity in the preceding la
days was obtained by the supervising teams through scheduled home visits.
Bezides theose visits, sach CHW daily visited 20-25 houses to ldentify ARY.
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2.3.6 Results: There was a reduetion in overall and AIRI-specific mexrtalicy
when comparisons were made between the control area and the intervention area
for concurrent years and between control and intervention periecds for the
control area. Comparison of the 1985/86 data for contxel and intervention
areas revealed a 52% (statlstieally sipgnificant) fall in ALRI-specific infant
mortality (32.5 vs 15.5/1000 live births, p=0.01) and a fall of 55% for under-5
mortality (28.7 wvs 12.8/1000, p-.001).

2.3.7 QConclusion: The project has provided evidence to support the hypothesis
that case management of ARY reduces mortalitcy.

2.4 Bohol, Fhilippines

Principal Investigator: M.G. Lucero, Research Institute for Tropical Medicine,
Alabang, Matro Manila.

2.4.1 Study design: A before-and-after and concurrent centrolled trial of ARI
case management without active case-finding.

2.4.2 §tudy population: The island of Bohwl had been the site of MCH
programmes in the 1970s and had fairly good health services as reflected in
infant mortality rates of approximately 50 per 1000 live births. Prior to the
study, antimicroblals were available for serious ARI from doctors at the health
centre. Baseline data indicated that the two areas were similar in most
sociodemographic measures, although the control area had fewer homes with
electricity, less safe water and a higher occurrence of measles. Each area
consisted of approximately 10 000 childrem under 5 years of age with
approximately 1000 infants. Baseline studles were carried out in beth areas in
1984. The intervention took place in 1985 and 1986.

2.4.3 Intervention: Cage management of ARI was provided by midwives who had
been trained to detect severe ARI and to prescribe antimicrobials according to
an algorithm. Case-finding was not active. Maternal education had been
plammed but not carried out by the time of the current analysis. Questiens
were raised concerning the degree of implementation of the case management
protocol.

2.4 4 Risk fagtors: Thisz was probably not & major problem. Meacles
immunization coverage was high in both areas: approximately %0%.

2.4.5 Qutcome factors:

(a) Overall mortality was detected by two complementary methods: periedic
houzehold surveys and a continuous monitoring system.

(b) Cause-specific mortality was analysed by verbal autopsy as soon after death
ag poesible, using a standardized questionnaire.

2.4.68 BResulls:

Analysis is complicated by differences in baseline status between the areas.
The control area had significantly lower total IMR, ALRI-specific IMR and
non-measles associated ALRI-specific IMR,

(a) Overall under-5 mortality fell by approximately 13% and 10% in the
intervention and the control area, respectively, between the pre-intervention
and intervention years. A fall in infant mortality of approximately 20% was
recorded for the intervention area but not for the control area, where the
infant mortality rate was at the same level at the start of the study as it was
in the intervention area at the end of the study.
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{b) ALRI-specific under-5 mertality, exclusive of measles, fell by 28% in the
intervention area compared with 10% in the control area (p=0.07).
AIRI-specifiec infant mortality, exclusive of measles, fell by 30% in the
intervention area but increased by 1.5% in the control area.

2.4.7 Conclusions: This study shows a possible effect of a case management
programme in which the sick children were brought to a clinic rather than '
detected by deliberate case-finding. It is possible that the impact has been .
under-estimated due to doubte about the extant of the coverage.

2.5 Bagamovo, United blic of Tanzen al

Principal Investigators: F.D.E. Mtango, Department of Epidemiology, Muhimbili
Medical Centre, Dar es Salesam, and D. Neuvians, German Agency for Technical
Cooperation, Dar-es-5alaam.

2.5.1 Study design: A controlled trial of case management for ARI, without
active case-finding, im randemly selected intervention and centrel areas with-
the addition of a before-and-after study for the control area.

2.5.2 Study vopulation: Eight of the 16 sub-districts of the distriet of
Bagamoyo weke randomly selected for the intetvention, The other districts
constituted the control area in which the intervention was started one year
later. The district was a typical rural area. In the first year of the study
there were 8098 children under the age of 5 in the control area and 8028 in the
intervention area. A survey in 1984 revealed a 53% immunization level for
measles and a nutrition survey In 1986 detected 35% moderately and 3% severely
malnourished children, '

2.5.3 Interventign: Although the ARI programme was comprehensive in that ir
included & full nutxition education programme and information about oxal
rehydration for diarrhoeal disease, the major thrust of the intervention was
case management of ARI through the existing health service. The other parts of
the package were phased in over a number of years. Village health workers were
trained at a 2-month course. The initial year of the study was 1983/84 and
data were available until 1986/87.

2.5.4 Risk factors: 1t is difficult to determine whether the programme
compenents other than case management of ARI are likely to have altered
significant risk factors for ARI. The impact of these other interventions may
have been limited due to the delay in starting them and the good level of
health services at the time of the study.

2.5.5 Outcome factors:

(a) Overall mortality data were collected through continuous reporting by
village health workers and a yearly survey. Data from the latter indicated
that only 50% of deaths were being detected by the village health workers.

(b) Cause-specific mortality was measured by verbal autopsy; the information
was collected by a medical assistant, who recorded a probable cause of .death
which was reviewed by the prineipal researchexs.

(¢) Morbidity was recorded by the village health workers when they saw children
with ARI and also during a specifically designed community survey.

1 Mtango, F.D.E. & Neuvians D.: Aecute respiratory infections in children
under five years. Control project in Bagamoyo, Tanzanla. Iransactioms of the

Roval Society of Tropical Medicine & Hygiene, 80: 851-858 (1986).
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2;5.6 Results:

(a) Overall under-5 mertality is significantly reduced when the contrel and
Intervention areas are compared for 1983 (40.1/1000 ws 32 4/1000, p«<(.0l) and
when the control year and the average of the subsequent intervention years for
the control ares are compared (40.1/1000 yg 35.5/1000, p<0.05}.

{b) There was a reduction Iin under-5 ALRI-specific mortality between the
control area and the interventionm area for 1983 (14.4/1000 we 11,.5/1000), but
this was not statistically significant. However, when the control year and the
average of the subsequent intervention vears for the contrel area are compared,
there is a significant difference (14.4/1000 ws 9.8/1000, p<0.001).
Furthermore, when the control and intervention area=z are compared for the first
2 years (1983 and 1984) there 15 also a significant difference (13.2/1000 ws
10.9/1000, p<0.05). However, this needs careful interpretation since the
intervention was Implemented in the contrel area in 1%84. ALRI mortality not
associated with measles decreases significantly only when the first 2 years in
the contrel area ave compared with the last 2 years in the intervention and the
control area (9.5/1000 wa 7,.1/1000 in L985-1986 when the intervention was
applied in the contrel area, p=0.01; 9.5/1000 vz 6.6/1000 in 1985-1986 in the
intervention area, p<0.01).

2.5.7 Conclusion: The atudy was quite well designed and the impact of the
programme seems significant. Although some of the reduction inm ALRI meortalicy
was due to a deeline in measles-associated pneumeonia deaths, it was arpued that
much of this reduction was attributable to better case management, and that the
lmpact has been on pneumenia mortalicy, irrespective of whether the pneumonia
was a consequence of measles,

2.6 EKathmandy Valley, Nepal

Prineipal Investigator: M.R. Pandey, Mrigendra Medical Trust, Thapathali,
Kathmandu,

2.6.1 Study desipn: A before-and-after trial of a comprehensive programme of
active case-finding and management of ARY, maternal ARI-specific education,
immunization and case management of diarrhoeal disease,

2.6.2 5tudy population: A rural Nepalese community close to Kathmandu, with a
low level of health care and high oceurrence of ARI. According te the initial
census, in January 1984, the community wasz composed of 1127 families, a total
population of 6332 and an under-5 pepulation of 1019. Other characteristics
were an economy of subsistence agriculture and a low level of maternal literacy
(6%). Population changes were followed throughout the surveillance and
intervention years of the study by recording the number of births, deaths,
immigrants and emigrants,

2.6.3 Ipntervention:

(a) Case management of ARI by community health workers (CHW), who had heen
trained at a 1l3-day course to diagnose and treat or refer ARI, under the
supervision of health assistants,

(b) Case management of acute diarrhoea.

{¢) Implementation of EPT,

(d) Provizion of education to mothers on ARI, breast-feeding, domestie smoke
pellution and cigarette smoking.
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2,6 4 Risk factors: A change in measles immunization coverage was the major
potential change in risk factors, although other changes in risk factors may.
have occurred given the comprehensive nature of the intervention.

2.6.5 Outcome factors:

{(a) Mortality was detected by the CHW and checked by a local committee.

(b) Cause-specific mortality was ascertained by verbal autepsy, using .
information obtained by a health assistant from anether field station. A
decizsion on cause was made by 2 paediatricians contemporaneously with each
phase of the study and could not be considered to be blind,

(e} Episodes of ARI were recorded by the CHWs,
2.6.6 Results:

{a) Overall under-5 mortalicy fell by 40%Z. A similar fall occcurred in the
infant mortality rate.

(b) ALRI-specific under-5 mortality fell by 60-70% (p<0.0l when the
intervention years are combined). A similar fall occurred in ALRI-specifie
infant mortality (p<0.01 when the intervention years are combined).

(c) The incidence of ARI was stable (4.6 episodes per child per year during the
surveillance year and 5.8 and 5.3 episcdes in the intervention years). Data on
treatment outcome indicted that 92% of discovered episodes were being treated
by the study team with 1% or less case fatality; a higher case fatality was: '
obzserved in the small number of children treated exclusively by traditional
faith healers.

(d} Measles immunization coverage increased from 11% to 71% to 82% and the
occurrence of measles declined from 18% to 8% to 4% in the surveillance and
intervention years, respectively., Few of the pneumenia deaths were
measles-associated.

2.6.7 Comelusion: Most of the reduction in ALRI mortality was accounted for
by pneumonia not associated with measles. This study 1s considered to provide
evidence in support of the use of active case-finding and management by CHVWs.

2.7 Eedi deonezia

Principal Investigator: R. Roesin, Directorate General of Communicable Disecasze
Contrel, Ministry of Health, Jakarta Pusat,

2.7.1 5Studv degipn: A before-and-after trial of active ARI case-finding and-
management, with Increased primary health cara,

2,7.7 BStudy population: The Kediri subdistrict of the West Nusa Tengagara
province was selected because it fulfilled the eriteria of having approximately
3000 under-5 children, adequate primary health care and practising village
volunteer health workers. A pre-study census revealed the presence of 12 074
households, a total population of 56 688 and an under-5 child population of
8624 with 3547 infants. Measles immunization coverage was very low in the
baseline study (1.5%). Maternal literacy was 23%.
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2.7.3 Intervention: The programmes was a broad one involving the
implementation of case-finding and managemant of ARI together with EPI,
diarrhoeal disgease eontrel, nutrition, maternal and child health and family
planning. A substantial effort was put into optimizing coverage and
compliance.

2.7.4 Riek factors: A large measles epidemic occurred during the contrel year
of the study and measles immunization coverage was improved. However, all
measles-associated pneumonia and diarrhoea deaths were classified as measles
only.

2.7.5 Outcome factors:

(a) Overall mortality in children was measured by the community team in the
first instance and checked by a 3-monthly retrospective survey.

{b) Cause-specific mortality was measursd by verbal autopsy, for which
lnformation was obtained by a full-time supervisor (an experienced health
inspecter) and a 3-member review committes (all docters, including one
paediatrician).

{a) The oeccurrence of moderate and severe ARI was recorded by willage health
workers and scaff members of the local health and sub-health centres.

2.7.6 Resulrs: Results have been provided for the first & months of the
intervention and are considered as preliminary. AlRI-specific infant and
under-5 mortality rates fell by more than 50% only & months after the start of
the intervention (p<0.00Ll). There was also a dramatic reduction in
measles-relared mortality in the firgt year of the intervention as a resulr of
4 c¢rash immunization programme which ralsed the immunizarion coverage te 901,

2.7.7 GConclusions: Allowing for the preliminary nature of the results, there
seems to have been a substantial reductlion in ARI mortality which cannot be
explained by the reduction in measles-associated mortality.
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ANNEX 2
GLOSSARY

Acute respiratory infection(s). Includes both
acute upper and lower respiratory infections.

Acute upper resplratory infection(s). TInecludes
common ¢old, pharyngitis and oritis media.

Acute lower respiratory infection(s)., Includes
pheumonia, brenchielitis, croup, epiglottitis and
bronchitis.

Deaths preceded by symptoms of acute lower
regpltatory lnfectlon (such as cough, breathing
difficuley, fast or nolsy breathing, alr hunger)
on verbal autopsy. Most of these deaths would be
expected to be from pneumonia.

Agsgessment and management of children with acute
respiratory infeection according te signs of
gseverity. In the studies, antimicrobials were
provided only for children with signs suggesting
serious acute lower respiratory infection
{(tachypnea or chest indrawing, see Table 2) which
usually would be due to pneumonia, Acute upper
respiratery infections and bronchitis were treated
with supportive care only except in Abbottabad
where antimicrobials were also recommended for
otitis media and purulent pharyngitis.




