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Summary: This paper presents an overview of the IRC Cjdry Series, a working paper
series on child injury that has its first focus iofury in developing countries. The series
summarizes the findings of six national and sulonati surveys in Asia: Bangladesh, China
(two regions), Philippines, Thailand and Viet Nam.

The surveys, undertaken using a new methodologygntelng a census, found that injury is
the leading cause of death after infancy in childiterough 17 years of age in all countries
surveyed. The methodology involved creating a véasge, representative sample of
households in each national/subnational surveydamdtly counting all mortality events in
the previous three years and all morbidity evemas tequired missing work, school, or being
hospitalized from injury in the previous one year.

The results show that prior estimates of child mddyt have omitted most injury deaths in
early childhood as they did not include childree@dve years and over. As a result, injury,
which is a leading cause of death in children urfder, and the leading cause of death in
children aged five years and over, has been largelgible to policymakers and is not
included in child health programmes. The surveysi\sh consistent pattern of types of injury
in the different stages of childhood in the cowsgrisurveyed. Drowning, greatly
underestimated by traditional methods of surveiiéans the leading injury cause, responsible
for over half of all injury deaths in children. Eence from the surveys shows that the social,
health and economic burden of non-fatal injuryig;mgicantly high. While falls, road traffic,
cuts and burns were found to be leading causesodbidity, injury caused by animals also
emerged as a leading cause of mortality and maybididdressing injury is necessary to
continue current progress in child mortality andribity reductions in the region.

Keywords: children, demographic change, epidemiologicatdition, cause of death, Asia,
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FOREWORD

There is strong and growing evidence that childirinjis a major concern throughout the
world, in developing as well as industrialized ctri@s. Research carried out by The Alliance
for Safe Children (TASC), UNICEF and local partnar€ast and South Asia compellingly
demonstrates the importance of injury as a causehitdd mortality and disability in this
region.

The impacts of child injury in developing countriaee typically many multiples of those
seen in the rich world. For example, for every 000, children born in industrialized
countries, fewer than 135 die from injuries beftine age of 18. In the Asian countries
participating in the research presented here, fibate is well over 1,000. The impacts of
these rates, due to higher risks, are magnifiedthbygreater numbers of children living in
developing countries.

Over the past 50 years, child deaths due to injoaywe decreased substantially in
industrialized countries. The risk of death by igjbefore the age of 18 to a child born today
is less than half the level of 30 years ago. Yetr#duction in the number of deaths in these
countries was not merely a natural outcome of econaevelopment. It was the result of a
concerted, collective effort that began with redtign of the problem, followed by political
commitment and policy change. This long processrasfearch, lobbying, legislation,
environmental modifications, public education amgbiovements in emergency services has
saved millions of lives. Fifty years of successfu#ducing child injury rates in industrialized
countries has taught us that the interaction dfilal @and a pond, a child and a car, or a child
and an animal are as predictable, and as preventablthe encounter of a child with a virus
or bacteria.

We are nearing midway in the effort initiated a¢ thistoric Millennium Summit in 2000,
where world leaders adopted a set of Millennium&epment Goals for the year 2015. One
goal calls for reducing the under-five mortalityerdby two thirds from its 1990 level. To
reach this ambitious goal we will need to work leartb do what we have always done for
children’s survival — promoting safe motherhoodcr@asing immunization coverage,
ensuring better nutrition, and improving the rahel &tatus of women.

To achieve sustainable reduction in child mortagy must also 'work smarter'. Focus must
be given to two areas of child deaths that now mgkéhe majority of preventable mortality,
and that have not been sufficiently well addressetthe past. One area is the reduction of
neonatal deaths, which has become the focus of maeeimt research and international public
and policy attention. Another focus must be oncchijury.

Almost three decades ago a child survival revolutieas launched, aimed at combating
infectious diseases and nutritional deficiencieshasleading killers of infants and children.
The targets were a handful of diseases and conditibat were responsible for the vast
majority of deaths of infants and children. Basedewidence, interventions were organized
through focused, affordable and sustainable actiddampaigns were launched for
breastfeeding and growth monitoring, immunizatiod aral rehydration therapy. Millions of

lives were saved, and the development of manyonglimore children was advanced.

We now need to take similarly bold steps to prewdoivning, transport injury, poisoning,
and other injury-related causes of child deathdisdbility. Experience tells us that accidents
and injury are largely preventable with simple afféctive interventions. Unless we include
injury prevention in our programmes, we stand telthe impact of the major investments
that have been made in immunization, nutrition aradernal and child health care.



In addition, deaths due to injury are but the tighee iceberg. For every injured child who
dies, many more live on with varying degrees andhtion of trauma and disability, often
denied the right to be productive citizens andive k life of dignity. Their families are
burdened with expensive hospitalization or othestzof caring for them. Likewise, injury to
parents may lead to a family losing its breadwinmeits caregiver, contributing to poverty
and with a devastating impact on children. Soametist invest in preventing injuries, to save
lives but also to help ensure the quality of libe €hildren and their families.

Child injury prevention need not compete for theneascarce resources as other actions for
children. Initiatives against accidents and injsirimust be made complementary to and
supportive of our focus on infant and child heakhyly childhood care, girls' education,
HIV/AIDS prevention, and other programmes for yowhgdren and adolescents.

This special Innocenti series on Child Injury, deped jointly by UNICEF and TASC,
presents recently acquired evidence from surveyisénAsian countries: Bangladesh, China,
Philippines, Thailand and Viet Nam. The surveys large in scale, similar to a census. In
total over half a million households and nearly &iflion people were surveyed. The scale
of the research provides an in-depth view of childrtality from all causes, as well as of
morbidity from injury throughout all the years dfilclhood. The results show in detail the
leading contribution made by injury to child deaihd disability, a fact that has been
insufficiently recognized to date.

The findings from this research are important teaAsne of the most dynamic and rapidly
developing regions and home to over half the werlchildren. However, it is likely that
patterns of increasingly significant injury-relateldild death and disability are occurring just
as silently in other regions, difficult to detegt durrently available measurement methods.

The work presented here clearly shows that in Astaefforts for child survival carried out
over the past three decades have been enormowuslgssful. In the space of less than two
generations the region has been transformed intowdrere the epidemiology of child and
adult deaths is almost comparable to that in tble world; the rates remain high, but the
patterns have evolved. The epidemiological tramsiis clearly well underway in the region,
from infectious diseases to injury and chronic déseas the leading causes of child death and
disability. We must now rise to this new challenge.

The surveys and their results are made possiblar@y/build upon, the development that has
occurred in health systems in the region. A strand capable public health infrastructure
now exists in most countries able to provide neagsmformation about death and illness.

This provides policymakers with a firm basis on evhio formulate the interventions that

will most effectively continue the downward tremdthe rates of child death and disability

and extend protective benefits to all children.

The realization that almost half of all child desa#fter infancy are due to injury gives great
pause, but it is also a cause for hope. The rewolun child injury prevention in rich
countries over the last 50 years demonstratedrthuay is preventable. There is a clear way
forward for policymakers in the region to make AgieRegion Safe for Children’.

Pete Peterson Kul C. Gautam
President Assistant Secretary-General, UnitatioNs
The Alliance for Safe Children Deputy Executivedaior, UNICEF
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SYNOPSIS OF THE SERIES

The initial papers in this series present a comgnsive overview as well as an in-depth
focus on the methodology, the detailed resultsthagolicy and programmatic implications

of the surveys that have been carried out on ¢hjldy in Asian countries. Papers are also
presented on the association of poverty and injannd on a community laboratory for

developing effective injury interventions. A breimmary of these is as follows:

Child mortality and injury in Asia: An overview. An introduction to child injury and the
issues that underlie the new data, with a summirgsuilts. The data show child injury to be
far more prevalent than previously understood. dddhces in this data and that gathered
earlier are explored, and implications are addcessa non-technical fashion.

Survey methods.An explanation of the methodology used for theveys. It provides a
detailed discussion of the methodology for readdts a technical background who desire
more in-depth information on the surveys and hoay ttiiffer from previous work.

Survey results and evidenceDetailed presentation of the results from the seoieinjury
surveys, particularly for readers with specific otvy or category interests. This paper
expands upon the description in the overview paipetuding the presentation of further
statistical analysis.

Policy and programme implications. Implications of the new findings are explored for
child health programmes within the countries sueekyThe discussion has a practical
orientation, to contribute to policy discussions tbe measures needed for effective child
injury prevention and response.

The cost of injury and its association with poverty Using economic methods introduced
for the Jiangxi Survey in China, data are preseptethe cost of injury and its association
with poverty. These costs and associations havidatipns for the wider Asian region.

A community laboratory for child injury prevention in Bangladesh.An introduction to a
new community laboratory in Bangladesh for chilguig interventions. Covering over
170,000 rural and urban households, the initidgineises on measurement of the efficacy of
injury interventions and their cost-effectiveness.

Future papers in the series are planned to be eldvotkey issues of child injury raised in
this initial group, but which call for more detalléiscussion. Additional surveys in the field,
when completed, will provide coverage of additiosettings. These include reports on:

1. Child injury survey findings in Cambodia, as onetlud few remaining countries in East
Asia with high child mortality.

2. The correlates of survival and death of childred #reir parents in the Asian tsunami of
December 2004, and the lessons for preparatiorresmbnse in relation to the annually
occurring natural disasters involving water in Asia

3. Drowning, which accounts for the majority of allilch deaths from injury. The
phenomenon of drowning is unique in many respeictsluding epidemiology and
prevention; the potential exists for eliminationao$ignificant cause of child deaths.

Vi
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1 CURRENT CHILD MORTALITY ESTIMATES

Background

In low- and middle-income countries (LMICs) in tlege 1970s and early 1980s, there was
little doubt that infectious diseases were the m#jters of children, especially of very
young children. However, the child survival commniyrd- policymakers, researchers and
programme implementers alike — needed baseline, dathcators, and measurement
methodologies to define levels of mortality by cawsd death and serious morbidity. Child
mortality in LMICs was known to be high in a quative sense, but representative
guantitative data at national and regional levedsanpractically non-existent. Quantifying the
problem, however, was not simple. The absenceliabie data — often the near total absence
of any information at all — compounded the diffictalsk of counting the deaths, quantifying
the disabilities and differentiating between theiaas causes.

The Declaration of Alma Ata in 1978 spurred widespt interest in developing community-
and facility-level surveys that would provide cawggecific information on child deaths.

However, it was clear that in LMICs most deathsemeot reported to any level of the health
system, were not accorded a medically establishedecand occurred within the community.
Early on, it was recognized that child death datenfwithin the medical system were not
representative because of the biases inherenaithHecility access.

The paucity of good mortality data limited the useéss of initial attempts at statistical
modelling to determine child death rates and caaséise national and regional levels. The
models were often based on World Fertility Surved¥FS), national censuses or
compilations of health facility data. The statiatiovalidity of the data was limited and
interpretation was restricted mostly to childremenfive (infants plus children aged one to
four years). These efforts allowed the interpretatthat only a handful of causes were
responsible for the vast majority of under-five tthsa The primary causes included infectious
diseases such as upper and lower respiratory iofesgtdiarrhoeal diseases, and conditions
related to gestation and nutritidn.

Out of this grew a movement to assign causalithitd deaths in the community through the
use of standardized interviews with the deceaséd’'simother or caretakefsThe verbal
autopsy was thus developed and significant ressunege invested into standardizing it in
order to improve its sensitivity and specificity fearly child death3. Sampling surveys were

' Rudan, I, etal., '‘Gaps in Policy-Relevant Infotimaon Burden of Disease in Children: A systemetidew',
The Lancet, no. 365, pp. 2031-40, 2005.

2 Hill, K., et al., 'Trends in Child Mortality in thDeveloping World: 1960 to 1996', UNICEF Childinfo
Accessed 4 December 2006.

% Mathers, C. D., et al., 'Counting the Dead and Wiy Died From: An assessment of the global stafu
cause of death dat8ulletin of the World Health Organization, vol. 83 , no. 3, March 2005, pp. 171-177.

* World Health Organization,ay Reporting of Health Information, WHO, Geneva, 1978; World Health
OrganizationVerbal Autopsiesfor Maternal Deaths, WHO, Geneva, 1995; 'The Study of Causes of Dieath
Developing Countries', in G. Caselli, J. Vallin @@dWunsch (edspemography: Analysis and synthesis, vol.
2, 2005.

® Soleman, N., D. Chandramohan and K. Shibuya, "\fé&beopsy: Current practices and challengBaletin
of the World Health Organization, vol. 84 , no. 3, March 2006, p. 239.

1



subsequently developed with standardized methodsdoand conducted using provincially
or nationally representative samples, often asra gfaDemographic and Health Surveys
(DHS)? The sample sizes were limited by funds and coucapacity and, as a result, most
early surveys included fewer than 15,000 householdwese surveys initially focused
primarily on women of reproductive age, and incllideortality only for children under five.
Despite the limited power to discriminate caused@hth even within the under-five age
group, these surveys provided information whereviptesly there had been none and were
used extensively to develop national and regiostimates of child mortality. The surveys
provided the proportional mortality data that padhthe first picture of the leading causes of
under-five mortality.

In its essence, the proportional mortality methagbsu a variety of sources, such as
community-based surveys or census data, to malestamate of the number of under-five

deaths in a district, province, country, or regitinthen assigns varying proportions to the
leading causes of under-five death. These propwtare derived from models developed
using the available reported death statistics afjdsted by various methods, usually with

extensive consultation with experts. This methodessitive to the uncertainties inherent in
defining the various proportions allocated to thsgést causes. A good deal of uncertainty
has always existed because reliable, representatigdically certified cause of child death

information has not previously been available. gsthe example of measles, the best
estimates range from 1 per cent to 8 per cent deufive deaths — an eightfold difference

compounded by uncertainties in all other componehtserall child mortality.

The proportional mortality method is vulnerableotber uncertainties. First, estimates across
countries or regions are problematic when the sdiseases exist at varying incidence and
prevalence rates. Ecologic factors, for instanee, @use dramatic variation in disease rates
over a small geographic area. Malaria or HIV prexak patterns, for example, reflect a host
of local factors that are difficult to extrapolai® a larger setting. Second, co-morbidities
(having multiple causes of iliness together) ang/\o®ommon. In many settings, assigning a
single cause of death is almost arbitrary. Co-naldties such as malnutrition, diarrhoeal
diseases, respiratory illnesses and multiple pasasire common in early childhood. Third,
most of the field studies used to define the ppaktauses of mortality, and thus determining
proportional mortality proportions, were conductadhe mid-1980s and early 1990s. It is
uncertain if the common causes of death during pleaibd continue to remain as the most
common causes now. Particularly in Asia, the regidgrere the surveys were exclusively
conducted, economic and social development has\mgrapid over the past two decades.

Figure 1 shows the period of the late 1970s thrdoghe 1990s, when most of the causality
work was done. It was characterized by rapidly ideay child mortality. The trend has since
continued and a new pattern of childhood mortaditgmerging. Between 1990 and 2004 the
infant mortality rate (per 1,000 births) fell byradst 50 per cent in the countries surveyed: in
Bangladesh the rate decreased from 96 to 56; ifPHigpines from 41 to 19; in Thailand
from 31 to 18; and in Viet Nam it declined from 8817. These countries were not outliers

® See <www.measuredhs.com/aboutsurveys/>.
" World Health Organization, ‘WHO Measles MortalRgview Meeting Report, 22—23 January 2004
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or exceptions in any sense from the overall ragidide within the region (as shown by the
plot of IMR decline in the East Asia Pacific Reg@asa whole).

Figure 1: Decrease in infant mortality rate (IMR) 1960 to 2004 by country surveyed and
East Asia and Pacific Region
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Source: World Bank; UNICEF, The State of the World’'s Chédr, various years.
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Despite these limitations, the immediate need foe best available data, albeit with
limitations, has made proportional mortality estiesathe gold standard. The most recent
version for Asia, from the World Health Organizati®VHO), is presented in figure 2. The
charts are very similar, with infectious and nomroaunicable causes accounting for between
75 per cent (South East Asia) and 60 per cent @edPacific). Neither lists injury, a
component of the category listed as 'other'. Thgychuses of mortality for children under
five years of age with no information for the resthildhood, between five and 17 years.

Figure 2: Under-five child mortality estimates, WHO Western Pacific Region and South
East Asia Region (2005)
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2 ASIA HAS CHANGED BECAUSE OF THE CHILD SURVIVAL
REVOLUTION

A great deal has been accomplished in the threaddsc The rapid decline in child mortality
is an indicator of progress in the child survivalelution and evidence of the development of
the country-level public health capacity necessagrder to make real health gains.

Initial efforts to create the global infrastructdor delivering vaccines to children living in
the most remote parts of the world involved sigrifitly increasing the numbers of trained
logisticians as well as a variety of public heglthctitioners who formed the necessary cadre
for intracountry expansion of the child survivalogramme. This was bolstered by the
concurrent expansion of intervention programmesdfarrhoeal disease, respiratory disease
and better nutrition. By the late 1980s, the ind¢ional health community had developed a
systematic framework for addressing childhood niitytarhis included the establishment of
the Commission of Health Research for Developmaeritich fostered programmes for
Essential National Health Research, formalizingdbeelopment of public health expertise at
the national level in LMICs. Since that time, aduitl capacity development endeavours
have been undertaken through the Global Forum &altH Research. All of these activities
contributed to the capacity necessary to sustafating rates of child mortality in LMICs
and provided the necessary local capacity to uakletthe surveys in this repéit.

Asia is a far different place today than it wasl®/4 when the need for child mortality
estimates was first addressed. Reliable data wasavailable and the infrastructure for
gathering it was non-existent. This necessitatel@@endence on statistical approaches that
have formed the basis of child mortality estimatesded for the child survival revolution.
Today, sufficient infrastructure exists within th#1ICs in Asia to allow population-based
surveys counting deaths at the household levektorrmertaken, demonstrating that direct
measurement of child mortality is now possible. Tdieect counting method covers
childhood comprehensively and provides a more cetapicture of child mortality.

3 COMMUNITY SURVEY METHODOLOGY

To be successful, direct measurement at the contynleniel requires large sample sizes that
are representative of the country. These requirgsnbave been seen as impossible to
achieve in the past, and hence the reliance onopiopal mortality estimates. However, if
direct measurement is now achievable, it offersifigant advantages, such as counting non-
fatal events as well as deaths; counting them linpapulation age groups (not only in
children under five, but in all stages of childhoadd adults as well); and obtaining risk
factor information associated with the events whatlows intervention planning. These
issues are discussed further below.

Rare events require large sample sizes to measure

Large sample sizes are needed to characterize injuryypg in the narrow age intervals
required to design successful interventions. Whiiery is a leading cause of death in
childhood after infancy, a death from any causestatistically rare event. Sample sizes need

8 Rudan, I, et al., 'Gaps in Policy-Relevant Infotiora On Burden Of Disease In Children’, op. cit.
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to be large enough to provide the power to diseratdé causes of death in the categories
needed: deaths by age, sex, type and urban/rwatidn. Characterizing injury by these
relatively narrow dimensions is necessary becduseauses — and hence the prevention —
differ for each. At the relatively low rates of thimortality in Asia, achieving this level of
detail demands sample populations approaching 800t8spondents. Table 1 shows the
average numbers of households visited to find @shdfrom any cause in a child according
to the age of the child and the survey.

Table 1: Average household visits needed to finche child death, by location of survey

Viet . I Jiangxi, | Beijing,
Age Nam Bangladesh| Thailand| Philippines China China
0-17 386 118 254 188 1,177 4,012
Under
Households 4 2,077 179 344 395 7,693 14,042
visited per
each death | 1-4 2,250 619 3,298 766 3,031 28,084
identified | 59 1,227 1,462 3,853 1,773 4,546 -
10-14 1,688 3,090 4,770 2,153 11,112 28,084
15-17 3,857 4,132 3,853 2,206 12,501 9,361

Source: Authors’ calculations based on individual surveyaes.

Large sample sizes are not costly when using theckd capacity

Direct measurement of the causes of child deatsbean suggested before. However, the
conventional wisdom was that it would be too expenbecause of the rarity of child deaths
and the need for extensive external assistanceake mp for the lack of local capacity. The
experience of these surveys has proved otherwise:dlobalizing world’, emerging markets
are drawn on because of low labor costs. This tsugsfor the public health sector as it is for
garment and shoe manufacturing. In addition, lagalit into reducing childhood deaths over
the last 30 years has resulted in the developmeatlarge home-grown capacity in public
health? The national and subnational surveys detailetiimgeries have drawn on both kinds
of resources to achieve their goals.

The first survey was carried out in Viet Nam thrbuge Hanoi School of Public Health, the
nation’s first modern, multidisciplinary school pfiblic health, established in the mid-1990s.
The core technical specialties needed for condgatiational health and injury surveys —
demographics, epidemiology, biostatistics, logsstitealth administration, health economics
and communications and behavioural sciences — alepresent. The costs associated with
the technical aspects of the survey were subsdgutart less than drawing on external

sources.

The subsequent five surveys reported here all tisethasic methodology developed in Viet
Nam. With each survey, the methodology evolvedhwitreased sample sizes, addition of
injury risk factors, economic costing, and nestadeccontrol and qualitative studies. These
additions were made possible by the low costs@stirveys.

® The Global Forum for Health Research, www.glohraifohealth.org. Accessed 4 December 2006
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Table 2 presents the approximate field cost of eaakey, including training, printing of
instruments, transport, and data enfrffhe average cost per household was approximately
$2 and the average survey cost was approximatéd®,820. The variations in costs were
related to transport and labour costs, where ggbgrand macroeconomic factors were the
main determinants. All figures are unadjusted ds]lapent in the years indicated, and the
costs were shared between TASC and the individbBCBF country office.

Table 2: Field costs of each survey

Cost per
Year of US dollars | household
Country/Province fieldwork Households in sample (US$) (US$)
Viet Nam 2000 26,733 85,000 3.18
Bangladesh 2003 171,366 125,000 0.73
Thailand 2003 100,179 175,000 1.75
Philippines 2003 90,466 150,000 1.66
Beijing, China 2004 28,084 225,000 8.01
Jiangxi, China 2005 100,010 400,000 4.00

Source: Authors’ calculations based on individual surveparts.

The costs are considerably less than the currgntlation-based surveys that are designed to
provide trends in child health indices, such asDeenographic and Health Surveys. Most
DHS surveys cost several million dollars each vatists per household in the hundreds of
dollars. The surveys described in these papetsrieauch larger sample sizes which allow
direct measurement of mortality. The survey methagio has been standardized to achieve
one major goal, which is to allow direct comparismresults from the different countries
surveyed.

A second goal has been to develop the methodolgwyake it sufficiently extendable and
scalable to be incorporated into census and irgesa subsamples. These are done at five-
year intervals in most countries, and incorporatirggsurvey methodology would allow for a
low-cost way of dividing the crude mortality raté al causes obtained by the census into
cause-specific mortality. This would provide hegitilicymakers with key trend information
regarding child deaths by cause, with additiondbrimation on serious morbidity and
associated risk factors. This is further detailedthie second paper in the series, Survey
Methods (IWP 2007-05).

Most deaths occur in the community and not in hospals. Deaths occurring in or known
to hospitals and health facilities are fundamentait different.

It was anticipated that the rates, proportions paiterns of injury would be different when
measured in the community compared with measurenmemtospitals. Nonetheless, the
magnitude of the difference was astonishing. Hasmt clinic-based national information
systems grossly underestimate the true burdenjadyiin developing countries, especially
for children. The surveys showed that issues oéssbiased the reported data, as had been
expected. What was surprising was the finding thahy immediately fatal injuries were
never reported even when there were facilitiedase proximity and families had the means
to pay any fees.

9 Unless otherwise indicated, all costs presentékisnpaper are in US dollars.
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In the case of Bangladesh, less than 10 per cenas#s were seen at government health
facilities for some injury types. For most childunes, well under half the identified cases
were seen in government health facilities. Similadings were present in all the national-
level surveys. The data reflect a very strong saivbias: to be seen at the hospital requires
that you survive long enough to be admitted tohibepital. The data from Thailand in figure
3 clearly demonstrate this.

Figure 3: Child drownings, reported and non-reported, in the Thailand national survey
2003

20

16
%]
Q
<.
-i O Not reported
£ \ B Reported
5 2
[a}

4 o

0 lol ‘

Immediately fatal Subsequently fatal Non-fatal

Source: Authors’ calculations based on Thailand Natiomgily Survey (2003)

Within the Thai survey (100,179 households, 389 &%pondents), there were a total of 45
child drownings and near drownings (27 fatal andnb@-fatal) recalled over the previous
three years. Less than one quarter of the fatakmings (six subsequently fatal, 22.2 per
cent) were reported to a hospital. Of the immedidedal drownings none were reported to a
hospital. These represented over two thirds ofaa#ll drownings (19 of 27, 70.3 per cent).
Respondents also reported that a quarter (twoghit,e25 per cent) of non-immediately fatal
drownings (survival of at least 24 hours beforendyiwere never reported to a hospital. In
addition, less than half (eight of 18, 44.4 pertgehnon-fatal drownings were reported to a
hospital.

These findings were representative of each cowutryeyed. In Bangladesh, drownings were
virtually never reported to a hospital or altematinstitution for inclusion in the health
information system. This single cause of death figjory accounts for about half of all child
deaths from injury in the 1-17 year age group, @wedlack of reporting is the fundamental
reason for the relative invisibility of drowning thin the national health systems in the
countries surveyed. For the countries surveyedjryngurveillance systems relying on
hospital reporting or other health service delivpomts for the health information systems
greatly underestimate drownings, and consequemlydtal of all child deaths from injuries.

This local phenomenon has enormous implicationsther issue of child mortality at the
global level as well as for the estimates of chitdrtality cited from the WHO. The
invisibility of drowning at the regional and globdalels is a consequence of the composition



of the reporting system. The WHO global diseasalutege is made up of reports from the
health ministries of member countries of the Waikehlth Assembly. The local systems that
are blind to the exclusion bias for drowning are grimary sources of the national reports
making up the WHO database, and it is the WHO deslthat is one major input into WHO
child mortality estimate$'

Focus on mortality in the previous data

While mortality is measured by dichotomous outcomes being alive or dead, morbidity is
much more challenging to assess due to its vamiaitio severity. It has a continuous
distribution of severity: from insignificant bumps bruises, through increasing severity
resulting in loss of school or employment, the nded ambulatory medical care,
hospitalization for major surgery, and the mostesevlevel of permanent disability. This
spectrum renders injury morbidity very difficult tefine and measure in a standardized way
across populatiort$. This is the primary reason why indicators of chithlth available at the
regional and global levels have traditionally agll mortality measures.

Comparative measurement has been addressed inrtreys through the use of indicators
defining the severity of an outcome by the resgltatonomic or social cost — the loss of
school days or work, number of days hospitalized] the expenditure of resources as a
result of the injury. This is not an ideal schemsettzee outcomes are confounded by factors
related to the measures themselves (e.g. for thdve hospitalization, the hospital has to be
accessible and different levels of accessibilityama varying impediment to this measure).
However, it is a practical response to a complsxasthat is of paramount importance and
allows the issue to be considered, however imptyfeather than ignored. Ultimately, most
guestions of variability are related to infrasturet and economic development. While most
evident in LMICs, they are also equally presential countries and addressed under the
rubric of access and inequity.

The difficulties inherent in injury morbidity measment are separate from its impact on
child health. These country and provincial leveiveys have shown that the social and
economic burden of serious and severe injury madgbfdr outstrips that of fatal injury. In
addition, they show that differences in the so@or®mic burden of injury can be vast
depending on whether it resulted in the loss ofag df school or whether it caused
permanent disability.

Using the Jiangxi Injury Survey, for example, thhegortion of children moderately injured
(losing one day of school) was 75 times greatan thase permanently disabled.

A separate report (Innocenti Working Paper, forthirg in 2008) details the economic costs
of the injuries in Jiangxi Province, China, as wadl the association of injury and poverty.
However, the issues involved do not require preds here to be appreciated. It is clear
that injury has enormous costs. The medium levels severity, with associated

1 Bryce, J. et al. and the WHO Child Health Epidemiyl Research Group, 'WHO Estimates of the Causes of
Death in ChildrenThe Lancet, vol. 365, no. 9465, March 2005, pp. 1147-1152.

2 Bartlett, S. N., 'The Problem of Children’s Ingsiin Low-Income Countries: A reviewlgalth Policy and
Planning, vol. 17, no. 1, 2002, pp. 1-13.



hospitalization and treatment costs place a sutistasconomic burden on the family.
However, these costs are time-limited as the cteltbvers, even when the rehabilitation
period is quite lengthy.

Figure 4: Ratio of non-fatal to fatal injury, by degree of severity, Jiangxi Province,
China 2005
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Source: Authors’ calculations based on Jiangxi Injury &yr (2005).

The highest costs, social and economic, are assedamth permanent disability. The lives of
these children are profoundly altered, often widvese economic consequences for their
families. The surveys defined permanent disabégyoss of a physical sense (sight, hearing),
loss of mobility (loss of arm, hand, leg or foot) loss of the ability to speak. It did not
include emotional or psychiatric causes becausedififculty in measurement. The
classification of permanent disability as 'sevase'due to the extraordinary social and
economic cost associated with permanent disalfdég figure 4 for severity ratio in injury).

Data from the Jiangxi survey demonstrate the buafgrermanent disability attributable to
injury, by type. The gender-specific rates hightigine distinct pattern according to injury
type (see figure 5 Three things become immediately apparent:

1 Falls and RTA (road traffic accident$jaccount for half of all permanent disability in

children;

Traumatic injuries such as falls, RTA and cuts higgh permanent disability rates; and

3 Males had higher rates of permanent disability tfeanales. This was seen in all high-
frequency categories (falls, RTA, cuts and blurjeots). Burns were the only category
with a large proportion of female disability.

N

13 Where no male or female rate is shown for cetigies of injury it is due either to lack of injusier to
unavailability of information.

4'Road traffic accidents' was preferred to 'roadgport injuries’ in the countries. Moreover, theoaym RTI
has been used for respiratory tract infections elsas reproductive tract infections. For the pwgmof this
definition, accident means lack of intent.




Figure 5: Permanent disability in children 0-17 yees old, by type of injury and gender,
Jiangxi Province, China 2005
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4 CHANGING EPIDEMIOLOGIC TRENDS

The bulk of proportional cause mortality resear@swone in the mid-1980s, and under-five
mortality rates (USMR) have been over 40 per cess lon average in the last 15 years since
then — a child’s lifetime. It is no surprise thdtet surveys presented reflect the rapid

development of the region and highlight the chatige has occurred over the past three
decades.

At least two potential explanations exist for th#fedlences between the estimates of death
produced by modelling techniques described aboudetarse produced in this set of surveys:

* One mechanism — ‘replacement mortality’ — would gasj that as the former leading
causes of death have declined, new causes (suicjuad have replaced them. These did
not exist before and now exist with the changintigoas that have occurred through the
introduction of new risk factors.

« Another explanation — ‘concurrent mortality’ — isat the additional causes now noted
and measured were always there, concurrent witfotineer leading causes of death. The
fact that the additional causes of death were rtipusly observed, even when present,
could be due to a variety of reasons: insensitivity the measurement tools;

overshadowing by the other causes of death; orlgithpt they were not expected and
therefore not looked for.

This point is significant because of the changded this rapidly developing Asian region.
If child injury is an entirely new phenomenon, pogviously existing, then injury as a cause
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of child death may be unique to the Asian regiod aot be expected to be present in other
regions with similar indices of child mortality.

However, if injury as a cause of child death andoss morbidity was always there but

simply not measured, then it is likely that it is@stomary part of child mortality generally,

whether USMR is high, as it was in the region poergly, or much lower, as it has become in
the last three decades. If so, once it is soughinoather regions, it is likely to be found there
as well.

This issue can be explored by examining cause athdéata for relevant geographic areas
that cover a long period of time. The world-renodndatlab community laboratory in
Bangladesh is known for pioneering virtually alltbé child survival interventions currently
in use. It has operated the Demographic Surveilé®ystem (DSS) and tabulated monthly
reports of child deaths by cause since first bengroperational in the early 1970s.

Figure 6 below shows the trend in under-five mdtdly cause over the period 1974-2000.
It demonstrates that ‘concurrent mortality’ is elgaat work. Drowning has always been a
leading child killer from the earliest period reded in the surveillance system. In the pre-
immunization era it killed about the same numbeclufdren under five as measles. When
measles and other vaccine-preventable causes drdfind deaths were eliminated as
significant causes of death, drowning did not iaseein absolute numbers. It did, however,
rise substantially as a proportion of under-fivatts.

Figure 6: Decrease in under-five mortality rate oer time, Matlab, Bangladesh, 1974-
2000
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Figure 7 below shows the proportional increase iowding in Matlab over time as
interventions have been directed at the other sao$edeatH? Drowning has been the
persistent killer in early childhood in Matlab frotine inception of the surveillance
programme. This is indicated by the blue line oa tihart, which shows the drowning
mortality rate. As other causes of mortality haeerdased due to effective interventions, the
relative proportion of drowning mortality has inased, as shown by the yellow line. While it
was responsible for 9 per cent of deaths in 1-4 gkis in 1983, it claimed 53 per cent in
2000.

Figure 7: Proportional mortality by cause in 1-4 yar olds, Matlab, Bangladesh, 1983—
2000
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Given this clear picture from Matlab, the emergeotdrowning as a leading cause of death
in the countries surveyed is most likely explaibgdhe insensitivity of previous methods of
measurement, and an inability to recognize the mapoe of the drowning deaths combined
with the changing epidemiologic pattern of childmabty. Thus, it is probable that the same
phenomenon is occurring in other regions of theetigping world such as Latin America, the
Middle East and Africa.

Changing patterns bring a change in association

One of the most striking findings of the reseasthat death rates and changes in death rates
appear disconnected from economic development.cbu@atries in the sample represent a
spectrum of GDP measures, often used as a majoty pneeasure of development.
Bangladesh, with a GDP per capita of $400 in 2008,year of the survey, was the lowest.
Thailand, with a GDP per capita of $2,190 in 2008 year surveyed, was the highest.
Despite the fivefold difference in GDP across theurdries surveyed, there is clear
convergence in their epidemiologic patterns — frpaorest to richest. This suggests the
epidemiologic transition marking the shift from éctious to non-infectious mortality has
already occurred throughout the regtbihere is widespread corroborating evidence from a

15 The Emergence of Drowning as a Principal Caugehiiidhood Death in Bangladesh', ICDDR, B
(International Centre for Diarrhoeal Disease RedgaBangladesh) Periodicaldealth and Science Bulletin,
vol. 1, no. 1, November 2002.

6 salomon, J. and C. J. L. Murray, 'The Epidemialdfiansition Revisited: Transitional models for sasi of
death by age and seRopulation and Development Review, vol. 28, no. 2, June 2002, pp. 205-228.
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range of sources, with classic harbingers such hklhood obesity and non-insulin
dependent diabetes mellitus diagnosed in late lwbild with increasing frequendy.

As infectious diseases diminish in significancecaases of child death after infancy, the
countries surveyed are showing the classic pattethe compression of mortality in infancy
to be concentrated increasingly within the neonagsiod. Coale and Demeny identified this
as the hallmark of the transition to new epidengaopatterns associated with injury and
non-communicable diseases predominating in childh@o their classic study which
quantified this trend as different European regideseloped?®

5 EXAMINING THE FULL SPAN OF CHILDHOOD

A significant feature of the previous estimate<ioid mortality is that they addressed only
the first five years of childhood, less than adhof the total, excluding the remaining 12-year
period. This was due to practical limitations of thethodology. However, it had unintended
consequences which can be seen in the findingsiokegs which cover all of childhood,
from birth to 17 years.

Rapidly changing causes of death over the first fevyears of life make it misleading to
treat the five-year period as a single stage

The category of “children under five” is insufficily specific to guide policy in relation to
child mortality. The first five years are in fastd distinctly different stages, infancy and
early childhood, each with its own characteristmdemiology. This is a key issue as
prevention programmes differ according to causes.

" Deen, J. L. et al., 'Injuries and Noncommunicalieases: Emerging health problems of children in
developing countriesBulletin of the World Health Organization, vol. 77, no.6, 1999, pp. 518-524.

8 Coale, A. J. and P. Demeny, with B. VaugRegional Model Life Tables and Sable Populations, 2nd ed.,
Academic Press, New York, 1983.
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Figure 8: Proportional mortality of children under five, all surveys
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Source: Authors’ calculations based on all surveys; cosifigas population-weighted.

Figure 8 shows a composite of all under-five dedtlumd in all the surveys presented, by
major cause categories. Injury causes 6 per ceatl ainder-five deaths and appears to be
much less a factor in child mortality than commabie or non-communicable diseases for
the five-year period measured.

However, quite a different picture emerges when dhenclusive under-five category is
divided into the actual age and developmentalvalsrthat constitute the broad category, as
seen in figure 9.

Figure 9: Proportional mortality of children under five by age, all surveys
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Source: Authors’ calculations based on all surveys; cornitpas population-weighted.

The rates and patterns of the main causes of deiéddh change rapidly over the five-year
period. Infancy is epidemiologically distinct fromhme four years following because the
majority of infant deaths occur in the first month life. These deaths, termed neonatal
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deaths, are mostly related to the pregnancy, lainti the immediate aftermath. Neonatal
deaths only occur in infancy, and do not repealatar years. Infancy is also unique in
childhood in that the child, not being able to watkkept particularly close to the caregiver,
who is a protective influence. Thus, infancy isirgslar period of life, when the leading

causes of death relate to events that do not @gain (pregnancy and childbirth), and when
the child is also likely to be uniquely protectednh injury as a cause of death.

In beginning to walk (on average at the first ldelki), the child starts to determine its own
environment, and throughout the rest of early ¢tate, injury is a major cause of death.
Lumping all ages and all causes into one classifinacategory of under-five mortality
masks this fundamental epidemiologic issue.

Proportional mortality models are unable to refihe characterization of child deaths into
cause of death by each year of life because thessary data are unavailable. The surveys
reported here provide these data for the first tim& unmask the unrecognized epidemiology
of mortality in early childhood after infancy. Theyearly show the causal importance of
injury in this crucial early development periodabiildhood: ‘toddlerhood'.

With this divide clearly shown, it is possible took at this period of 'toddlerhood’, at
children aged one through four years (see figude Hére, there is a sharp increase in deaths
due to injury, accounting for 33 per cent of alathes.

Figure 10: Proportional mortality of children ages1—4 years, all surveys (2000-2005)

16% 10%

E Injury
O Communicable disease
33% B Non-communicable disease

O Undifferentiated CD or NCD

Source: Authors’ calculations based on all surveys; conitpas population-weighted.

Of equal significance to the unique epidemiologyirdancy is the finding that almost all
(>90 per cent) of the injury deaths were attributeda single cause: drowning. The
identification of this problem permits public heatitervention to begin. This is also true for
infants (under age one), since almost all of therynto htis group was caused by asphyxia —
either drowning or suffocation. Both are prevergatduses, as has been conclusively proven
over the last 50 years in developed countries.

If current child mortality estimates include only the first five years of childhood, a large
number of child deaths are excluded

While current child mortality estimates stop at dige, the six surveys discussed here were
able to show the causes of death of children thHroug childhood, in the middle and
adolescent portions as well as the first five yeBadlowing the Convention on the Rights of

15



the Child, the surveys used the definition of dmildd as infancy through 17 years. The
causes of death in the children who were five yaaus older are seen in figure 11, which
shows that well over half of all deaths are caulsgdnjury in these children, previously
unrepresented in child mortality estimates.

Figure 11: Proportional mortality of children aged 5-—17 years of age for all surveys
(2000-2005)
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Source: Authors’ calculations based on all surveys suryegmposite is population-weighted.

The principal indicator of child mortality, the und er-five mortality rate (USMR), cannot
address the deaths of any children aged 5-17

About one-half of all child deaths (0-17 years)uwcafter infancy (0—1). About half of these
occur after the age of five years. Yet the undesg-fmortality rate (USMR) remains the single
most important yardstick of child health in gloliscussions of development. As shown by
the surveys, the under-five mortality rate masky waportant prevention issues even for the
small child in the 1-4 year age group.

The USMR was selected as a key child health indicatflecting the period of childhood
with the highest mortality rates. A key reason tt@aterage stopped at the fifth year of life
was the technical limitations of proportional méittameasurement methods two decades
ago which made it very difficult to measure childnmality in middle and late childhood.
Limiting child mortality measurement to childrendan five was thus a practical response to
a difficult technical issue. However, with directunting of all child mortality, it can be seen
that an exclusive focus on under-five mortality misses a large part of the one-half of child
mortality that occurs after infancy. The surveys show that limiting child mortalitytiegation

to children under five lacks sufficient breadth e an effective summary indicator of
mortality throughout childhood. There is a cleaeddo develop a more comprehensive
indicator for childhood as a single age group, sasta childhood mortality rate (U18MR),
where children are defined as aged 0-17 years.

The USMR measures the probability of surviving gegiod from birth to the fifth birthday,
which ties the death of the child from any caustheomoment of its birth. The denominator
for USMR is per 1,000 live births. It is possible ¢xtend the period to the 18th birthday,
creating a U18MR to cover all of childhood usingstiboncept. Alternatively, the USMR
could remain for early childhood, with the additioha 5-17MR indicator to address the
other 12 years of childhood. The combination oséhe/ould cover all of childhood. Another
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alternative would be to use standard demographicipies to create a childhood mortality
rate where the numerator is the number of childhldefrom birth to 17 years in a given year
and the denominator is the population under 18syeklt at the mid-point of the year. Either
approach would give the comprehensive measurd deaths in childhood that programmes
currently lack.

Injury risk increases with age

When proportional childhood mortality is analysed &ge group and the three broad
categories of injury, communicable diseases (CQl)mon-communicable diseases (NCD), it
becomes clear that injury claims an increasing @mign as age increases. As the example of
Bangladesh shows in figure 12, CD and NCD causesrdde infant mortality but steadily
decrease as a relative proportion of all deatlehilclhood as injury increases.

Figure 12: Proportional mortality in childhood by age and cause, Bangladesh 2003
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Source: Authors’ calculations from Bangladesh Health amdry Survey (2003).

Injury type changes with age

The leading causes of injury death and serious iitybdiffer by age group. To fully
characterize the different patterns, childhood &hbe divided into five groups:

infancy, under age 1;

‘toddlerhood’ or preschool; early childhood 1-4 geaf age;
middle childhood 5-9 years of age;

early adolescence 10-14 years of age;

late adolescence 15-17 years of age.

a b~ owN P

These five groups account for the different expegqatterns to external hazards in each
group, and consequently, the different patterrisjafy epidemiology*®

19 This age classification is the standard used inM#&®C survey methodology. It is based on the United
Nations Statistical Classification and further exted to cover the full span of the childhood asnéef by the
Convention on the Rights of the Child.
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Figure 13: Leading causes of fatal child injury inBangladesh, 2003
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Source: Authors’ calculations from Bangladesh Health amdry Survey (2003).

Figure 13 once again shows the results of the gurvBangladesh as an example. The same
age-specific pattern was found in all the locaditieegions and countries surveyed. For
infants, the leading cause of death from injury wafocation. For toddlers (1-4 age group)
the overwhelming cause of injury death was drowrfiqgto 90 per cent). The burden from
drowning was so high that it was the leading oeading cause of death of 1-4 year old
children in each survey. Drowning remained the ilegéhjury cause of death in the 5-9 age
group, although at a diminished rate. In subseqagatgroups, drowning was overtaken by
road traffic accidents (RTA), which became the iegdunintentional cause of death for
children in late adolescence.

The age dependence of injury type is a functiothefdifferent exposure to risk at each stage
of childhood. Similar patterns can be observediworegions of Asia surveyed.

* Infants have little exposure to injury as they ar@tected by their mothers. However:

o in the first third of infancy, the infant cannot ezv raise its head to clear
obstructions around its nose and mouth. It is g@affgaulnerable to suffocation
from adult overlaying, and most families sleept@djether, in one bed,;

o in the middle third of infancy, mothers often begmeaning by introducing hard
foods such as peas and beans, not knowing theshakéng hazards;

o in the last third of infancy, infants begin to takeir first steps. Most homes are
rural, and lack plumbing. There are buckets andratieans of storage filled with
water. Drownings predominate in late infancy.

» Toddlers, or preschool children are exposed tordaza and around the home, where
they spend the majority of their time.

0 Most people live in rural areas. Wells, ponds anithal watering troughs are the
predominant water hazards and are generally unfenBeownings are the
overwhelming cause of fatal injury in this age grou
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» School-aged children spend increasing amountsv# tiutside the home, in school and
in social activities with peers, and they are egpo® community hazards specific to the
environments where they live.

o0 There are no school buses and most children walkderbicycles to and from
school. Pedestrian and bicycle-related RTA deaths@ammon.

0 Most children cannot swim, but they play in the ymgonds and lakes in their
areas. Drowning is the most common fatal injuryhis age group.

» Adolescents, navigating the difficult transitionddulthood, are exposed to hazards that
are a function of their own risk-taking behaviowith further exposure to violence from
themselves and others.

0 Risk-taking commonly involves motor vehicles, esa¢ motorcycles. RTA
deaths are the leading cause of unintentionalynjur

o In late adolescence, while bodies are physicallyetiped, brain development
lags and inhibitory functions remain underdevelopeténtional injury (homicide
and suicide) equals or surpasses RTA as a leadimgpf fatal injury.

The issue of intentional injury and children

Intentional injury (homicide and suicide) was amdahg leading causes of death in children
in adolescence in most surveys. Experience sugtestfiousehold surveys are not ideal for
characterizing intentional injury because of thelamreporting of these highly sensitive

types of death. The literature on intentional ipjhighlights the under-reporting bias from

non-confidential, single-contact household surveyygch as these. Elucidation of an
intentional injury death requires privacy, the néedthe establishment of rapport and trust
between the interviewer and family, and ways ofedasining intentional injury that ensure

confidentiality*

Despite the absence of all the prerequisites fet peactice in ascertaining intentional injury

in the surveys, it was found to be a leading cadisdild death in the adolescent group. This
highlights the fact that the figures reported akely to be significant underestimates of the
true magnitude of the problem. While most policyerakdo not associate terms such as
homicide and suicide with child injury, these sywéiave demonstrated that they are real
and significant issues with levels ranking among tkading causes of mortality and

morbidity for over a third of childhood.

The impact of injury to parents on children

Children do not have to be injured themselves tthbevictims of injury. The loss of a father,
mother or, most tragically, both father and mothas a devastating impact on a child’'s
future health and social well-being. Figure 14 shdmat injury is a leading cause of death for
parents during most of the child-raising years. e@iwchildren’s physical and emotional
dependence on their parents, they are affected wahmgarent is seriously injured. The more
serious the injury to the parent, the more serisube impact on the children in the family.
Death and permanent disability in a family always/ér a severe impact on dependent
children, and the younger the child, the greateruhimate impact. Figure 14 uses Jiangxi

29 Hawton, K. and K. Van Heeringen (eddnternational Handbook of Suicide and Attempted Suicide, John
Wiley & Sons, Chichester, 2000.
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Province data to show the general case for injeipd a leading cause of death in parental
age groups.

Figure 14: Mortality from injury and non-injury ca uses, by age, Jiangxi Province,
China, 2005
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Source: Authors’ calculations from Jiangxi Injury Survé3005).

Because the roles and relationships in all househwmbers are defined at the time of

interview in the surveys, it is possible to ideytihe cause of death for each of the parents
and link those to any children residing in the letwedd. Figure 15 shows the different causes
of death for parents as classified by the diffestages of their children in Jiangxi Province,

China.

Figure 15: Causes of death among parents by relatiship to child, Jiangxi Province,
China, 2005
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Source: Authors’ calculations from Jiangxi Injury Survé005).

Injury is the leading cause of death for parentshofdren from infancy through secondary
school. Figure 16 shows the actual causes of deathinjury by sex of the parent.
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Figure 16: Causes of parental death from injury bysex of parent, Jiangxi Province,

China, 2005
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Source: Authors’ calculations from Jiangxi Injury Survé3005).

Orphanhood because of injury is extremely commdre [Eading cause of loss of a parent
was suicide. Almost 90 per cent of parental sugideolved the mother. The second leading

cause of parental death was RTA, leaving almosalgapoportions of paternal orph&hsnd

maternal orphans from injury. Fathers had a broadege of causes of injury death than

mothers. Mothers died exclusively from suicide, RTahd electrocution. While the

permanent disability of a parent does not leavectiiglren orphaned, it often renders the
disabled parent incapable of fulfilling the parémtde. In doing so, it can place the health

and survival interests of the disabled parent imflezt with those of the children in the family

(see figure 17).

Figure 17: Causes of parental permanent disabilitfrom injury by sex of parent,

Jiangxi Province, China, 2005
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Source: Authors’ calculations from Jiangxi Injury Surve3005).

L ‘Injury orphans’ are defined using the same défins as HIV orphans. Loss of a father due to ijesults

in a paternal orphan, and loss of a mother duejtmyi results in a maternal orphan.

21




Injury robs children of their parents in large nwerd) irrespective of gender and socio-
economic status. However, the impact of the losshefprimary caregiver or the primary
economic earner is dramatically different dependimgthe socio-economic status of the
family involved. Financially secure families havetions unavailable to poorer families. Poor
families often cease to exist as a nuclear famihenvthe father is killed or disabled. The
health outcomes for infants and young children raegkedly poorer when they lose their
mother, and are no longer breastfed or cared foroker children, loss of a mother or father
often means that they have to leave school anddakbe economic or care-giving role for
the family. In either case, whether in early oretathildhood, their physical health and
continued development are placed in jeopardy.

6 DISCUSSION

As the child survival revolution approaches itsh3@nhniversary, more and more children live
past infancy thanks to its succésCommunicable and certain non-communicable causes
have been targeted and reduced, so that more emi&lmvive longe?’ These surveys show
that injury, not yet targeted, claims a significafare of the 10.5 million annual deaths
generally reported iffhe Lancet as occurring in children under figéIn the Lancet series
injury deaths were among the category of ‘othele Brticles inThe Lancet did not report on
those over five, because the current child moytakitimates used in the series do not include
children older than four years.. For the Asian ¢das surveyed and analyzed in this series
of working papers, between a quarter and a thirdhifl deaths occurred after the first five
years and before adulthood at the 18th birthdayl &ver half of these were due to injury.

Injury insidiously undermines progress in child \8ual by lurking beneath the view of
normal public health surveillance mechanisms. Adchiho benefited from proper antenatal
care, whose birth was attended by a trained bitgndant, who was exclusively breastfed
during infancy and who was fully immunized at thensition to early childhood may drown:
this is a tragedy in its own terms, as well asasenting a loss of the full potential benefits —
to the child, to the family and to the society -tlufse earlier health investments. Similarly, if
a girl of 10, having attended primary school andgpessed to secondary school, dies as a
pedestrian struck by traffic on her walk to schdwht is both a great tragedy and a loss of the
potential represented by the full range of investinmeade in her by society. In each example
the tragedy is compounded for the parents as walléw of the complex interplay of their
personal, financial and emotional engagement wimuaht always be taken into account.

Injury is closely related to the respective stafjehddhood. In Bangladesh, for instance, the
survey found proportional infant mortality from umy was 2 per cent — about one twenty-
seventh of those caused by infection and a simikmiall fraction of those caused by non-
communicable diseases. But beyond infancy, an &ss$iioig 29 per cent of classifiable child
mortality in the 1-4 age group was caused by injinjyry’s share of overall mortality where

%2 Ahmad O.B., A.D. Lopez and M. Inoue, 'The Declinedhild Mortality: A reappraisalBulletin of the World
Health Organization, vol. 78, no. 10, 2000, pp. 1175-1191.

23 UNICEF, 'Progress since the World Summit for Oteifd A statistical review', UNICEF, New York, 2001,
http://www.unicef.org/publications/files/pub_wetlmiidren_stats en.psif

4 Black, R. E., S. Morris and J. Bryce, 'Where aniy&re 10 Million Children Dying Every YearThe
Lancet, vol. 361, no. 9376, 2003, pp. 2226—2234.
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cause was known increased in every child age cattodied in Bangladesh, accounting for
48 per cent of classifiable deaths in the 5-9 gré@mper cent in the 10-14 group, and 64 per
cent among 15-17 year olds. Bangladesh was noti@righe same pattern prevailed in each
country surveyed.

Most injury deaths in all age groups after infanegre caused by drowning. Because
drowning is such a rapid cause of death, the sarfeynd that victims were almost never
brought to a hospital. Therefore the cause of deatht unreported in health statistics. This
renders them invisible in most health informatigatems in developing countries, which rely
on health facility reporting because of a lack d@hlvregistration systems. Most of these
deaths are preventable with simple, inexpensivey-technology interventions. They
represent a significant lost opportunity for reductin child deaths from a cause which is a
leading killer in early childhood after infancy, @muing into middle and later childhood.
This involves a substantial number of child deasfssthe numbers of children dying after the
age of five is similar to the numbers dying aftgaincy and before five.

In all the countries surveyed, injury is the leapaause of child death after infancy. None of
the countries surveyed had significant intervenpoogrammes in place to target this cause
of death. The scope of injury across all the dgwalental stages of childhood and the
magnitude of the numbers involved are powerful avguts for its inclusion in under-five
child survival programmes and its addition to tmegsammes for those aged between five
and 17.

The evidence provided by the surveys demonstratesdirectly counting child mortality is
practical in Asia (and highly likely to be practicga most LMICs elsewhere). This new
method covers all of childhood, providing a morenptete and more comprehensive picture
of child mortality than the proportional mortalitgethod. When used in conjunction with a
national census or intercensus, it would be a mai® mechanism for ongoing
measurement of child mortality which captures uffders and older children, provides
morbidity information as well as mortality and paia more precise picture that can be used
with confidence when generating trend data. Thareoas progress made in capacity and
infrastructure development as a consequence daf theeades of the child survival revolution
has made these direct mortality and morbidity sggvpossible. Coupled to the already
developed and funded capacity for the nationalu®ns intercensus in a country, they would
provide a low-cost way of developing the neededrimftion to follow trends in causes of
mortality, as well as additional data on morbidéagd risk factors. Using data on child
mortality collected in this way would inform poliapakers about all child deaths, with
complete information on all causes. The currenthaism informs them on children under
five years, and misses drowning, which is the ilegdingle cause of death after infancy.

A number of methodological lessons related to treasnrement of injury mortality and
morbidity warrant elaboration. The experience & Hurveys highlights the importance of
large sample size, long recall periods and stamtddefinitions for morbidity. However,
virtually all the available research on child injuin LMICs exhibits small sample sizes
(often fewer than 500 children in total), uses shecall periods (often less than one month),
has different definitions of severity for non-fata@jury (often measured in a subjective
manner), and usually uses 14 years as the upp#rdfnchildhood (often lumping several
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developmental ages together). This may explain wWigy current literature has failed to

provide the evidence base for child injury to beluded in proportional causality models.

The surveys also found that the most significandewestimates correspond to the more
severe levels of injury, with injury causing perraah disability and death the most

underestimated. This is a possible reason whyyirfjas seemingly been overlooked in past
causality models, even when community-based surwere considered when developing
statistical models.

Looking beyond the technical estimation of childrtabty, these lessons may explain the
lack of visibility for child injury at the policydvel in national and international institutions.
Insufficient statistical power is a technical exmton often overlooked by health
policymakers. Most health policymakers have lititeno technical training in epidemiology.

To most, the absence of evidence for fatal injargarly child mortality would be evidence
that it was absent and not a reflection of insigfit statistical power or a facility bias. The
policies of the past 30 years, with injury excludekdm child survival programmes,

seemingly are testimony to this.

Another policy of the child survival revolution h&gen a focus on measurement. It has
served policymakers and programme implementers, vegll has guided the stepwise
introduction of each of the major interventions,ctsuas oral rehydration therapy,
immunization and prevention of acute respiratoryedtions (ARI). Along with the
proportional mortality estimation of child deatlasrelated measure, the under-five mortality
rate (USMR) has been a key metric in the revolution

As a key child indicator the USMR reflects evemtghe period of childhood with the highest

mortality rates. However, an exclusive focus on BoMisses a large part of the one-half of
all child mortality that occurs after infancy. Ctre death of a six year old child be any less
important to count than that of a four year olddhiThe answer clearly is no. The surveys
show that limiting child mortality estimation to idren under five does not represent an
effective summary indicator of mortality throughothildhood. There is a clear need to

develop a more comprehensive indicator for childh@s a single age group, such as a
childhood mortality rate or ULBMR, where childree defined as aged 0-17 years.

The surveys themselves constitute injury intervegtiat the national level and have been
potent agents of policy change. Sample size remqainés mean that the injury surveys have
been the single largest national health surveys emdertaken in the countries concerned
(other than China). Since they show the relativepprtion of each age group dying from
injury compared to communicable and non-commune&atlisease, the data effectively
communicate key general health policy issues. themuntry where the surveys have been
done, the government has made a significant comenitno injury reduction, especially
among children. Often, this has been due to thelwevnent of the UNICEF country office,
which has multiple counterparts in the differentiaband health sectors and has used the
survey to advocate across sectors.
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ANNEX: Contributors to the Series

This series of papers grew out of a meeting ofTtkehnical Advisory Group (TAG) for The
Alliance for Safe Children (TASC), held in Bangkokhailand in August 2005. At the
meeting, the group considered the results of thenational and subnational surveys that
form the basis of these papers. These were doBangladesh, China, Philippines, Thailand
and Viet Nam, with an additional sentinel surveydmwning carried out in Indonesia in
2004. This resulted in the formation of the BangRbkrking Group on Child Mortality
Estimates (BWG-CME).

During 2005-2007 Dr. Michael Linnan, the Technidlector for TASC, worked with
BWG-CME members, the Principal Investigators fag furveys and UNICEF regional and
country staff to jointly author the first seven papin the series. The individual contributors
are listed in each paper. Others who contributetiécseries as authors, editors or reviewers,
including members of the TAG and the Bangkok WagkiGroup, survey Principal
Investigators and UNICEF staff, are listed beloangl with their institutional affiliations.

Members of the Bangkok Working Group on Child Mortality Estimates:

Michael Linnan, Ross Cox and Thomas Dunn (The At&for Safe Children)

Guang Zeng and Jing Rui-wei (China Field Epidenggl@raining Program, CFETP)
Fazlur Rahman and Aminur Rahman (Center for InRngvention Research, Bangladesh,
CIPRB)

lyorlumun Uhaa (UNICEF Bangladesh)

Le Vu Anh, Pham Viet Cuong and Le Cu Linh (Hanoh&al of Public Health, Viet Nam;
HSPH)

Christine Branche, Laurie Beck and Fang Xiangmlog§ Centers for Disease Control and
Prevention, CDC)

Maria Consorcia Lim-Quizon (Philippines Field Epitielogy Training Program Alumni
Foundation, FETPAF)

Guru Gururaj (National Institute for Mental Hea#thd Neuro Sciences, NIMHANS, India)
Chitr Sitti-Amorn (Institute for Health Research@alongkorn University, Thailand)
Soewarta Kosen (National Institute for Health Teitbgy Research, Ministry of Health,
Indonesia)

Huan Linnan (UNICEF East Asia and Pacific Regicb#ice)

Principal Investigators for the national and subnatonal surveys:

Viet Nam — Le Vu Anh, Pham Viet Cuong and Le Cuh_{iHanoi School of Public Health,
Viet Nam)

Bangladesh — Fazlur Rahman, Aminur Rahman (CIPRB)Shumona Shafinaz (UNICEF
Bangladesh)

Thailand — Chitr Sitti-Amorn, Orapin Chaipayom aweinus Udomprasertgul
(Chulalongkorn University, Thailand)

Philippines — Maria Consorcia Lim-Quizon (FETPAFaMla, Philippines)

Beijing, China — Guang Zeng, Jing Rui-wei (CFETRjjiag, China)

Jiangxi, China — Guang Zeng, Jing Rui-wei (CFET®&)jiBg, China) and Zhu Liping (CDC,
Jiangxi Province, China)
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Technical Advisory Group members not listed above:

Charles Mock (Harborview Injury Prevention and Resh Center, Seattle, USA)
Mark Stevenson (The George Institute for IntermatidHealth, Sydney, Australia)
Curtiss Swezy (George Mason University, Virgini&ggA)

Joan Ozanne-Smith (Monash University Accident Rese@entre, Victoria, Australia)
lan Scott (Department of Violence and Injury Preiem World Health Organization,
Geneva)

Morten Giersing (Former UNICEF Representative, Badesh and Viet Nam)

Mark Webster (JWT, Tokyo, Japan)

UNICEF technical contributors not listed above:

Isabelle Bardem, Richard Bridle, Andrew ClaypoledRey Hatfield, Kayode Oyegbite,
David Parker, Pham Ngoc Len, Marissa Ricardo, KaamrVanormelingen, Bastiaan Van't
Hoff, Christian Voumard, Mehr Khan Williams, YuaniiM

Editorial assistance:Yoko Akachi, Allyson Alert, Pamela Ann Bone, JeBsenp, Jonathan
Ehsani, Belinda Lawton, Tracie Reiten.
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