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Background: Improving health education of the mother by
providing community-based interventions is known to help control
pneumonia.

Objective: To determine the effect of behavior change
communication (BCC) activities for mothers in reducing the
incidence of childhood pneumonia.

Design: Open-label cluster randomized controlled trial.
Setting: Urban slums and villages in two districs of Maharashtra.

Participants/Cluster: Under-five children and their mothers from
households in the randomly selected 16 clusters out of total 45
clusters, stratified into Pune and Sangli districts and further into
rural and urban areas before randomization.

Intervention: Three forms of BCC activities were imparted, viz.,
interactive sessions of education using pictorial mothers’ booklet,

screening of a audio-visual film, and virtual hand wash
demonstration and use of flashcard. Routine care under the
National health program was provided by the Accredited Social
Health Activists (ASHA) workers in both the arms.

Outcome: The primary outcome was pneumonia as per the
IMNCI criteria assessed during fortnightly visits of the ASHA/
anganwadi workers to the houses of under-five children, who
received at least one follow-up visit in a period of one year.

Results: The incidence of pneumonia in 1993 and 1987 under-
five children in the intervention and control arm was 0.80 and 0.48
episodes per child per year, respectively (P=0.03).

Conclusion: BCC for mothers is not sufficient to reduce the
incidence of childhood pneumonia.

Keywords: Community intervention, Health education, Mothers,
Surveillance.

Trial Registration: CTRI/2017/12/010881

eumonia is one of the commonest cause of
nder-five mortality [1] with estimates showing
that 23% of global pneumonia cases (around 43
million cases) occur inIndiaannually [2,3]. Lack
of exclusive breastfeeding, under-nutrition, low birth-
weight, overcrowding, lack of immunization and poor
healthcare-seeking behavior are afew of theleading risk
factorsfor pneumoniain Indiaand other low and middle-
income countries (LMICs) [4,5]. Only one in five
caregivers in the developing world know the two key
symptoms of pneumonia-fast and difficult breathing [6,7].
One of the recommended critical activitiesinWHO’sand
UNICEF's Globa Action Plan for the Control of
Pneumoniaand Diarrheaisimproving health education of
the mother by providing community-based interventions
(CBI) [8,9]. Our study was conducted to determine the
effect of behavior change communication (BCC) activities
directed at mothersin reducing theincidence of childhood
pneumonia.
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METHODS

An open-label cluster randomized control tria was
conducted between December, 2015 and March, 2018 in
Pune and Sangli districts of Maharashtrain the urban and
rural field practice areaof two medical colleges. Approva
wasobtained fromingtitutional ethicscommittee, and written
consent from the mothers was obtained prior to the
enrolment.

Based on the reported incidence of childhood
pneumonia of 0.2-0.5 per child per year in under-five
children[10], and assuming the coefficient of variation (k) to
be 0.4, the sample size was calculated as 15 clusters.The
study enrolled sixteen clusters to cover for unforeseen
eventudlitiesprecludingthe BCC activitiesinany cluster.

A cluster was defined as one of the 45 notified dumsor
revenuevillagesinthefield practice areaof thetwo medical
colleges. Thed5digibleclusterswerefirst sratified intotwo
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districts, further into urban and rural clusters, urban clusters
were stratified based on the East or West. Therural clusters
were dtratified based on the primary hedlth center (PHC).
These clusterswere then randomized in to intervention and
control arms, based on acomputer-generated randomization
schedule and two clusters per site were randomly selected,
thus 16 clusterswereincluded. Participantswereunder-five
children and their mothers from the households in the
sdlected clusters(Web Fig.1).

Familiesresiding for more than six monthswith under-
five children wereincluded in the study. All the under-five
children and their mothers (including expectant mothers)
were enrolled as study participants. Fig. 1 shows the
participant flow diagram. The new births were enrolled
throughout thetrial period ensuring that they receiveat least
nine months of surveillance. We excluded those children
who completed five years of age during the surveillance
period fromfurther visits. All the children who had received
atleast onefollow-up visit wereanayzed. Theliteracy status
of themother wasreported asper the censusdefinition[11].
Ventilation status of the house was assessed using the
availability of per capitafloor space[12]. Dueto the nature
of the intervention provided, alocation concealment and
masking werenot possibl e after randomization.

The total study period included the following phases:
preparatory (2 months), baseline survey and enrollment (3
months), intervention (4 months), and surveillance (12
months).

The componentsof theBCC activitiesfor themothersin
theintervention arm consisted of imparting knowledge about

| Assessed for dligibility (n=3973)
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child feeding, including the importance of feeding of
colostrum, exclusive breastfeeding till six months of age,
gradua introduction of food from the age of six months,
causes of malnutrition among children, the importance of
taking weight and plotting of growth chartsin anganwadi;
imparting knowledge about steps to prevent pneumoniain
their children, such ascompleteimmunization, prevention of
indoor air pollution, the practice of cough etiquettes; hand
hygiene including occasions and steps of hand wash; and,
providing information about the signs and symptoms of
pneumonia.

The BCCinterventionwasadministered by trainedfield
supervisorsto aninvited group of 8-10 mothersat atime, in
aninteractivemanner using avalidated mothers' booklet, and
a hand wash demonstration. The second BCC activity was
imparted by screening an audio-visua filmfor alarger group
of 15-20 mothers and virtud hand wash demonstration.
These two BCC activities were separated by a gap of two
months. ASHAs and anganwadi workers were involved in
planning and coordinating the BCC activities, thereby
ensuring maximum cooperation of the mothers. The third
BCC or continued intervention, through the house-to-house
visit, wasdonethreemonthsafter thesecond BCC activity by
using flashcards. A total of eight trained field supervisors
were involved in imparting the BCC activities, under
supervision of the siteinvestigators. Routine care under the
national health program was continued in both the arms of
thestudy.

The primary outcome wasthe incidence of pneumonia.
Trained doctors confirmed the episode of pneumoniausing

| Excluded since declined to participate (n=212) |

Randomized (n=3671)
| |

Allocation

|

| Allocated to control group (n=1924)

Allocated to intervention group (n=1747) |

Follow-Up

Added dueto birth (n=255)
Lost to follow-up (uncooperative) (n=9)

Added dueto birth (n=71)
Lost tofollow-up (uncooperative) (n=8)

Received at least onefollow up visit
and analyzed (n=1993)

Received at |east onefollow up visit
and analyzed (n=1987)

Fig. 1 Study flow chart.
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WHO Integrated management of neonatal and childhood
illnesses (IMNCI) guidelines [13]. The outcome was
assessed by fortnightly visits conducted for one year by the
respective ASHAS of each cluster, except in Pune (urban),
whereanganwadi workersenquired about the current status
of the child’s health from the mother during the house-to-
house surveillance visits. For labeling a new episode of
pneumonia in the same child, a symptom-free period of a
minimum of 14 dayswas considered essential, otherwise, it
was presumed to be continuation of the preceding episode
[14]. Besides, information about other illnesses and death
among under-five children was collected by the field
SUpervisors.

Quality checksweredonerandomly by siteinvestigators
and field supervisors. Site investigators conducted once-a-
week field visits or as and when a case of pneumoniawas
suspected. For dataentry, thecritical fieldsinthetoolswere
identified as a proxy to completeness and accurecy —
discrepancy up to 0.1% and 1%, respectively were
considered acceptable. Additionally, alternate forms were
physically cross-checked for discrepancies related to data
entry.

Satigtical analysis: Intention to treat analysis was done to
analyze the incidence of pneumonia (as episodes per child
per year follow-up) intheinterventionand control arm. The
relative risk was caculated to compare the incidence
betweentwo arms. Pvalue<0.05wasconsdered statistically
sgnificant.

RESULTS

Sixteen clusters were randomly selected out of the 45
clusters, eight wereintheinterventionarm, and eight werein
the control armi.e., four in each urban and rural area of the
two districts. The under-five children enrolled in the
interventionarmwere 1747 (20.1% aged <1 year) andinthe
control arm 1924 (20.8% aged <1 year) (Fig. 1). A totd of
39391 fortnightly follow-up visits were conducted in
intervention and 40 288 in the control arm during one year.
Basdline household and other demographic characteristics
weresmilar between the armsexcept for higher uncleanfuel
usein control arm (20.1% vs 10.3%; P<0.05). Information
related to the child was obtained from the mothers i.e,
exclusive breast feeding for children between 6-12 months,
primary immunization for children between 12-24 months,
birthweight for children upto 6 monthsof ageetc., hencethe
denominators varied as per the number of mother-child in
that group (Tablel).

There were atotd of 5505 episodes of illnessesin the
intervention arm and 6436 episodesin the control arm. Of
these, there were 44 and 31 episodes of pneumoniain the
intervention and control arm, respectively, constituting an
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Table | Baseline Characteristics of Households and Under-
FiveChildren Enroled in the Sudy
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Characteristics Interventionarm Control arm
n=1448 n=1374
Household characteristics
Joint family 871/1448 (60.2) 812/1373 (59.1)
Hindureligion 1278/1448 (88.3) 1166/1374 (84.9)
SC/ST caste 387/1448 (26.7) 333/1374 (24.2)
Literate mother 1295/1367(95.7)  1334/1413(94.4)
Overcrowding? 906/1444(62.7) 839/1371 (61.2)
Inadequate ventilation? 1349/1408 (95.8) 1289/1315 (98.0)
Smoking indoor 33/1442 (2.3) 52/1368 (3.8)
Unclean fuel® 149/1448(10.3) 277/1374(20.2)
Child characteristics  n=1747 n=1924
Male sex 925/1747(52.9) 1014/1924(52.7 )
Age(y)? 2.38(1.36) 2.39(1.37)
Birthweight (kg) 2.51(0.61) 2.72 (0.60)
(n=293) (n=371)
Received colostrum®  313/330 (94.8) 333/370 (90.0)
Exclusivebreast- 86/172 (46.0) 111/249 (44.4)
feedingtill 6 mo 309/335 (92.2) 296/304 (97.4)
Fully immunized
Nutritional statusof the child9
Wasting 295/1678 (17.5) 309/1852 (16.7)
Stunting 720/1685 (42.7) 916/1878 (48.8)
Undernutrition 565/1693 (33.3) 694/1864 (37.2)

Date presented as number/total number (%). @Number of family members
per room criteria was used; PInadequate ventilation was defined as
households with less than 100 sg. ft. of floor area per person with, or
without a fan; Unclean fuel included biomass, coal stove, stove with
kerosene for cooking purposes for most of the days of the week by the
household; 9This informationwas collected from mothers of infants upto
one year of age only to remove the possibility of recall bias, and the
intention was to assess the most essential i.e., primary immunization;
€ nformation was analyzed for infants between >6 mo to one year of age
only; flmmunization information was analyzed for children with cards
and aged between 12-23 months. 9WHO classification was used; results
presented for <-29D. Child characteristics are based on children
enrolled during baseline phase only.

incidence of 0.80 and 0.48 episodes of pneumoniaper child
per year, respectively in the two arms [RR (95% CI) 1.66
(1.05-2.62); P=0.03]. Threechildrenintheinterventionand
two inthe control arm had two episodes each. Therewasno
caseof severe pneumoniaand very severe disease. Twenty-
six (59.1%) episodes in inter-vention arm and 21 (67.7%)
episodesin control arm werereported inboys[RR (95% Cl)
0.87(0.62-1.23); P=0.77]. For 93.2% of pneumonia
episodesin theintervention arm, children weretakento the
health care provider asthefirgt action, in contrast to 54.9%
from the control arm [(RR (95% ClI) 5.06 (2.58 to 9.92);
P<0.001)] (Table I1). None of the children required
hospitalization for pneumoniain both thearms. Therewere
two deaths reported in each study arm, unrelated to
pneumonia. Thenumber of pneumoniaepisodeswashighest
inthewinter season (51%).
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Tablell Episodesof Common llInessesin thelntervention and Control Groups

IlInesses/action taken Interventionarm, n=1747 Control arm, n=1924 RR(95% ClI) Pvalue
Number of Incidence Number of Incidence
episodes (per child pery) episodes (per child pery)
Total illnessepisodes 5505/39391 13.98 6436/40288 15.97 — —
documented /total visits
Pneumonia 44 0.80 31 0.48 1.66 (1.05t02.62) 0.030
Cold/cough 2738 49.74 2770 43.0 1.15(1.11t01.20) <0.001
Diarrhea 128 2.32 242 3.76 0.62 (0.50t00.76)  <0.001
Vomiting 52 0.94 88 1.37 0.69 (0.491t0 0.97) 0.03
ContactingaHCP? 41/44 - 7/31 - 5.06(2.57t09.92) <0.001

Symptoms were assessed from mothers of the children,only pneumonia was diagnosed using IMNCI criteria. #Contacting a health care provider as

afirst action taken in case of pneumonia episodes.

Out of al theepisodesof illness, diarrheacontributed to
2.32 and 3.76 episodes per child per year intheintervention
and control arm, respectively (P <0.001).

DISCUSSION

Our study shows that the incidence of al illnesses taken
together, was significantly lesswith BCCintervention. The
low incidenceof pneumoniain boththearmsof thestudy was
comparable to that reported in South East Asian countries
[10,13]. This low incidence may reflect the fact that
Maharashtrahasbetter health indicators, compared to other
statesof India[14]. A three-year follow-up study completed
in2008inaSouthern state of Indiareported anincidencerate
of 0.4 (95% CI1=0.3-0.7) initsfirst year [15]. However, the
incidence of pneumoniain the current study was higher in
children less than one year of age compared to thosein 1-5
year age group, similar to the findings reported by other
studies[16,17].

Likeother studies, thefortnightly follow-upvisitsinthe
current study, for one calendar year, took into account the
seasona variation in the incidence of pneumonia[18,15].
Possibly, amore extended follow-up period or revisiting the
clustersafter agap of two yearsmight berequired to observe
benefits from these activities on health outcomes [19].
Though the WHO IMNCI tool for confirming pneumonia
lacks specificity, it is the best measure of reporting
pneumonia in children under five years of age [20]. The
possibility of overdiagnosisof pneumoniaby non-physician
healthworkers was addressed by confirmation of these
episodes by an expert. The seasonal trend of pneumoniain
the current study was similar to those reported by other
studies[15,21,22].

The care-seeking pattern for illnesswas similar in both
groups with the commonest healthcare provider contacted
being private practitioners. These findings are smilar to
other studies in India [23-26]. The current study reported
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fewer hospital admissionsfor pneumoniacompared to other
studiesinIndia[15]. It may bedueto early casedetectionand
ambulatory management of pneumonia. Another study from
Indiahad concluded that trust in the public health system is
essential for making the community-based pneumonia
management program successful [27].

The overal morbidity and diarrhea episodes during
follow-up were less than other studies in India [20]. The
incidence of pneumonia was dightly higher in the
intervention than the control arm, probably reflecting higher
reporting by mothersabout illnessepisodeintheir childrenin
the intervention arm than in the control arm. There were
significantly fewer diarrheaepisodesintheinterventionarm
thaninthecontrol arm.

Thecurrent study hasthe potentia for generdizability as
the community health workersi.e., ASHA and anganwadi
workers, were involved in surveillance visits. Routinely,
ASHA and Anganwadi workers ddiver incentive-based
maternal and child health - related work, but inthistrial, they
received surveillance-related training, enabling them to
timely identify sicknessinachild asrecommended by WHO
[28]. It adso helped to gain cooperation from mothers and
other family members. However, externa validity islimited
to states with similar hedth parameters. BCC may be
valuablein stateswith high under-fivemortality, but further
studiesneed to be conducted in these states. Thelimitation of
the present study was arelatively short follow-up duration,
which may be inadeguate to observe the impact of BCC
activities.

BCCaoneisunlikely to beeffectivefor thereduction of
theincidence of pneumonia. Thereductionintheincidence
of pneumonia is influenced by factors such as economic
status, birthweight, overcrowding, joint family, typeof fuel,
etc. So, intervention in the form of BCC activity may need
support of additiona strategies to reduce the incidence of
pneumonia
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pneumonia in under-five children.

WHAT IS ALREADY KNOWN?

« Behavior change communication (BCC) interventions, alongwith efforts towards improving the immunization
status of children and breastfeeding promotion, are documented to be efficient, cost-effective, and sustainable
interventions in reducing the burden of childhood pneumonia.

WHAT THIS STUDY ADDS?

*« BCC intervention alone, aimed towards mothers, was not found to be sufficient to reduce the incidence of
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