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Abstract

High levels of child mortality in the developing wdries led the United Nations to include a
significant reduction of under-five mortality ratasmong the eight Millennium Development Goals
(MDGs) to be reached before 2015. In particulae, tdrget of MDG 4 is to reduce the under-five
mortality rates in every developing country by tthards with respect to the levels reached in 1990.
This article contributes to the debate on whethertarget of MDG 4 will be reached by 2015; it also
offers policy recommendations. We observe 110 camsidefined by United Nations as “less” or
“least” developed. The time-series-macro data usdlte study come mainly from the United Nations
“MDGInfo” database. Additional data come from WHQ@NICEF, UNDP and World Bank
databases. The availability of a large amount ohmarable data at the national level makes the
guantitative cross-country approach particularlitadile for describing and comparing the intensity
and main features of child mortality in differeegions and countries. In our article, we: 1) previd
an overview of the general context of developingrtoes; 2) analyze (using principal component
analysis and cluster analysis) aspects of childtatityr to highlight its different patterns and gpou
together the considered countries in homogeneassterk; 3) apply and update a methodology used
by international agencies to monitor the outconiasaioed by each country in the reduction of child
mortality and to estimate the chance each courasyth reach MDG 4 (taking into account the trends
shown since 1990); and 4) utilize linear regressimels to identify the main social and economic
determinants of the gaps that exist for each cgunt?010 between the observed under-five mortality
rates levels and those required to achieve theetta@ur study shows that in 50 of 110 countries,
mostly in sub-Saharan Africa, the average annu@ of reduction in under-five mortality rates
observed so far will not be sufficient to meet MBG
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Introduction

Child mortality is one of the most sensitive andnomonly used indicators of the healdgcio-
demographic and economitevelopment of populations. The different regioristtee world are
characterized by profound heterogeneities in cftdtality levels, patterns and dynamics. The level
of child mortality in developing countries has bedscribed by the United Nations in terms of a
“human disaster” (United Nation Millennium Proj&f05b).

In September 2000, during the “United Nations Mileum Summit”, in the hope of improving the
quality of life in developing countries, the intational community adopted the “Millennium
Declaration”. Eight Millennium Development Goale(bafter referred to as MDGs) were identified
as strategic aims to be reached by 2015, and aemsyst indicators was set up, which allows poor
countries and donor communities to monitor theadis¢ covered toward achieving each gdake
persistence of high levels of child mortality iretdeveloping countries led the United Nations to
include a significant reduction of these levelshea eight MDGs. Specifically, MDG 4 aims to reduce
under-five mortality rates (hereafter referred $dbMRS) in every developing country by two thirds
the levels reached in 1990.

The availability of a large amount of comparabl¢éadat the national level makes the quantitative
cross-country approach particularly suitable tocdbe and compare the intensity and main features
of child mortality in different regions and coumi (Houweling et al. 2005). Moreover, the
availability of time series for many indicatorsaalis for the evaluation of each country or region’s
possibilities of reaching MDG 4. According to reteata, it seems evident that, as a consequence of
the differences existing in the respective initahtexts and of the kind of efforts made and their
effectiveness, not all the countries involved iadaleng the goal will succeed in doing so. In fact,
although several countries are on track to achiié& 4, many others are falling a long way short.
Thus, a “big push” is needed (Agénor et al. 2006).

On the basis of these considerations, and at oslyo#t time distance from the 2015 deadline, this
article contributes to the international debateunder-five child mortality and MDG 4 and advances
knowledge useful to develop relevant policies tcheMDG 4. The article describes the situation of a
large number of developing countries and attemptsdéntify the main causes of the different
possibilities they have of reaching MDG 4. In wifatows, we recall the recent relevant literature
and provide an overview of the general context efelbping countries. After describing data and
methods used, some aspects of child mortality maéyzed to highlight its different patterns, as lwel
as to classify the observed countries in homogehgooups. Subsequently, taking into account the
trends shown since 1990, we estimate the chanteceantry has to reach MDG 4. Finally, we try to
identify the main social and economic determinaftthe gaps that exist for each country in 2010
between the observed USMR levels and those reqtireghieve the target. The last section, based
on obtained results, contains some suggestiondliigal actions in the fight against child mortali

Theoretical background

Child mortality is “one of the cornerstones” of dagnaphic dynamics (Masuy-Stroobant and Gourbin
1995). It has been used for the description of dgapmhic transitions in populations of more
developed countries (hereafter referred to as MDEapsequently, elaborate models and methods
were applied to the analysis of developing coustrighich exhibited (or still exhibit) levels and
patterns of infant and child mortality “typical f&urope in the past” (Tymicki 2009: 560).
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The association between deprivation and low suhlexaels was already documented in the first half
of the nineteenth century, and support of the gtrimverse relationship between socio-economic
development and mortality has been found repeatddbe the Second World War (Masuy-Stroobant
2001). Research on the reduction of infant anddahibrtality in Europe has identified a broad series
of determinants that can explain resent situation in developing countries.

Some scholars, in particular Bougeois-Pichat (1951) Lalou (1997), divided the causes of death
during the first months and years of life betweeragenous and exogenous factors. The first
category refers to causes associated with biolbgiwd genetic factors that influence survival clenc
immediately after birth, such as fetal malformatidow birth weight or birth trauma, high
susceptibility to infections and abnormalities aidly functions, among others. The second category
includes the causes associated with the postnat@oament, depending on the pathological health
and socio-economic conditions in which the childe$i, such as poor hygienic and/or sanitary
conditions, malnutrition, epidemics and infectiormsnong others. However, a rigid distinction
between endogenous and exogenous causes is diffexduse many endogenous factors are strongly
influenced by environmental factors. Moreover, astbeen demonstrated that high fertility patterns
typical of the past had effects on infant and childvival, mainly through shortened birth interyals
parity and family size, among others (Ewbank arestan 1990).

The most frequently referenced approach in subsgeguralyses dealing with infant or child mortality
determinants is that proposed by Mosley and Che®B4) which includes both biological
(proximate) and socio-economic variables and assutimg the latter determinants work through a
common set of the former. The authors grouped tib&dical/proximate determinants into five
categories (Mosley and Chen 1984: 32)

1. maternal factorsage, parity, birth interval;

2. environmental contaminationair, food/water/fingers, skin/soil/inanimate atifg insect

vectors;

3. nutrient deficiencycalories, proteins, micronutrients;

4. injury: accidental, intentional,

5. personal illness controbersonal preventive measures, medical treatments.

The socio-economic determinants were grouped heetbroad categories (Mosley and Chen 1984:
34)

1. individual-level variables productivity (skills, measured by mother's edimaal level,
health, represented by childcare skills/prefereremed mother’s time for prenatal visits),
traditions/norms/attitudes (power relationshipshimithe household, value of children, beliefs
about disease causation, food preferences);

2. household-level variablesncome/wealth effects (food availability, qualiby water supply,
clothing/bedding, housing conditions, fuel and ggeavailability, transportation, hygienic,
preventive and sickness care, and access to infiemya

3. community-level variablegcological setting (climate, temperature, altiusieason, rainfall),
political economy (organization of production, piogs infrastructure, political institutions),
health system (institutionalized actions mandatethty to affect the health of the population
at large, cost subsidies, public information/ediocdinotivation programs, the role of
technology).
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The key advantage of the Mosely and Chen (1984)eintids in its organization of seemingly
disparate measures into a coherent framework iciwthiey are linked to one another and to child
survival.

Five macro-social change theories, that have ateanp explain the variation of infant (and child)
mortality across the developing countries, are edt®vant to our study (Frey and Field 2000)

1. modernization theoryindustrialization and economic development praregecific forms of
human well-being (e.g. education, housing, nutmitisealth care, sanitation, public services)
that reduce childhood mortality (Rostow 1960; Se9

2. dependency/world-systems thearya capitalist world system, characterized lwependency
of peripheric countries from core countries, thergenic surplus of the dependent countries
is taken from core countries instead to be investeztonomic growth and public programs
designed to increase human well-being, includingtatity in the first years of life (Chase-
Dunn 1989; Chase-Dunn and Grimes 1995; Shannon);1996

3. economic disarticulation theorydisconnections and inequalities of various secwfr the
national economic system, due to over-reliancextareal markets and foreign capital, lead
to a reduction in public funds that are channetetid¢alth and human welfare (Amin 1974;
Stokes and Anderson 1990);

4. developmental state theorgctivist governments can engage in redistribugf@rts that
reduce mortality in the first years of life, suchiacreasing the population’s well-being and
providing educational, health and other socialises/(Evans 1995; Skocpol 1985);

5. gender stratification theoryin societies characterized by social, economit¢ educational
disparities between males and females, improvementhe societal status of women
decreases infant and child mortality. Increasedafeneducation is identified as one of the
most important ways of reducing infant and childrrality (Boehmer and Williamson 1996;
Shen and Williamson 1997; Ward 1984).

In particular, John C. Caldwell (1989, 1993) elated three main hypotheses on the mechanisms
through which maternal education exerts its effectdhe health of children. First, mothers become
less “fatalistic” about illness and adopt many bé talternatives in child care and therapeutics.
Moreover, an educated mother is more likely to ibtehed to by doctors and nurses. Second, the
education of women greatly changes the tradititraddnce of familial relationships with profound
effects on childcare.

Data and methods

To reach our purposes, we take into consideratidn cbuntries, all with a population of at least 1
million in 2010 and defined, according to the UditNations classification, as “less” or “least”
developed countries (hereafter referred to as LD@san overview of the considered countries see
figure 1).

The time-series macro-data used come mainly fratMDGInfo” database (United Nations 2012),
which provides about 70 indicators referring tota# regions and countries of the world. Moreover,
additional data come from the “Statistical InforioatSystem” (World Health Organization 2013),

! According to the United Nation definition, “lesswédoped countries” comprise all countries of Afridssia
(excluding Japan), Latin America and the Caribbéarcluding Haiti) plus Melanesia, Micronesia and
Polynesia; “least developed countries” comprisec8@ntries in Africa, 9 in Asia, 5 in Oceania pldsiti;
“more developed countries” comprise Europe, Northemerica, Australia/New Zealand and Japan.
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from the “Child Info System” (UNICEF 2012), from dhstatistics of the “Human Development
Report” (UNDP 2013), and from the “World Developrhérdicators” (World Bank 2013).

US5MR, the indicator chosen to determine the tao§@1DG 4 and, therefore, our basic reference to
measure child mortality, is considered an excellaeasure of child health and survival since at
present deaths among children under the age otduat for about 4/5 of global mortality among
children under the age of 18 (United Nations 2013).

With regard to the techniques of analysis emplogétér a description of the general context based o
US5MR levels and on their variations from 1990 tdl@Q principal component analysis (hereafter
referred to as PCA) and cluster analysis methodsagplied to group together the considered
countries.

The PCA estimates new synthetic variables (principamponents) obtained by the linear
combination of the original ones; they represeet whdest possible portion of the total variability.
This facilitates the exploration of the associaidretween variables and also the collocation of the
observed countries in relation to those variablesh® factor plane. The variables included in the
PCA are: the under-five mortality rank, the peregetof variation of the rates from 1990 to 20186, th
difference between male and female USMRs, the tat¢ioveen deaths in the first year of life and
deaths in the first five years (hereafter refetedsD,.1/Do.s), and the percentage of deaths by eleven
main causes (HIV/AIDS, diarrhoea, measles, malapia@umonia, prematurity, birth asphyxia,
neonatal sepsis, congenital anomalies, injuriesnanothers).

The cluster analysis was performed using “Ward'shiog,” which creates partitions that ensure the
minimum intra-class and maximum inter-class valigbi

In the PCA and in the cluster analysis we transéatithe USMR into a relative unit free index (called
under-five mortality rank) that varies between @ anusing the formula:

x-index = [x-min(x)]/[(max(x)-min(x)]

wheremin(x) andmax(x)are the lowest and highest values the variald#tains, respectively 5.9%o
(Cuba) and 188.8%o (Sierra Leone). Generally speglsach an indicator does not change the overall
picture of USMR among countries although its valaes weighted according to the worldwide range
variation.

In the subsequent section of the article we updateethodology that has been used by UNICEF,
WHO, World Bank and the United Nations Populatiowiflon (see UNICEF, WHO, World Bank
and United Nations Population Division 2007) to mmnthe outcomes obtained by each country in
the reduction of child mortality during the obsehteventy years

2 A new Bayesian B-spline bias-reduction model (Atiee New 2013) was estimated on September 2013tand i
was applied in a very recent analysis by UN IGMBI1@). The elaboration included in this paper were
completed roughly in the same period, but it hasnbénpossible to update them according to the new
estimation approach because of the lack of somessacy data for cluster and regression analysishow in

the next sessions. However, the new approach aindagss do not contradict, generally speaking, rdseilts
and trends that outcome from this paper.
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The average annual rate of reduction in under+fieetality (hereafter referred to as AARR) for each
considered country is calculated as follows:

AARR(t,) = 1/(to-t1) X In [sqo(t2)/500(t2)] s

wheret; andt, are the starting year and the final year of theenlesd period (respectively 1990 and

2010) andsqo is the USMR. In addition, according to the trerlserved so far, both the possibility

each country has of reaching the target (or to dre tfack”), and the number of countries which
should reach it for each cluster are estimated.pamticular, following the above mentioned

methodology, each country is defined as “on tratkt has an USMR lower than 40%., or has an
US5MR higher than 40%. and an AARR higher than 4.48dact, according to the quoted estimates,
in order to achieve the goal, the USMRs would htaveecrease globally by 4.4% every year in the
1990-2015 period.

Last, linear regression models are applied to ifjetite determinants of the “performance” attained
by each of the considered countries on the wayrsvisiDG 4.

The dependent variable is for each country theedifice between the USMR level required in 2010
to achieve the target and that observed in the yaiane

With regard to independent variables, charactesdibth directly and indirectly related to childdoo
mortality were considered according to the literatand to the availability of data.

The first group of variables comprises: adolesdentility rate, antenatal care coverage, births
attended by skilled health personnel, low birthghéinewborns, immunization coverage in the first
year of life (distinctly for measles, diphtherigrpussis, tetanus and hepatitis B), and quotaitifrehn
stunted and underweight for their age.

The second group of variables comprises: accessnpooved drinking-water source; access to
improved sanitation; density of physicians; goveenimexpenditure on health per capita, gross
national income per capita; quota of populatiorntivbelow US$1.25 a day; net school enrolment
ratio (distinctly for primary, secondary and temyischools); net school enrollment ratio of females
gender parity index in school enrolment (distinéty primary, secondary and tertiary schools); ladu
literacy rate; female literacy rate; gender ineifyahdex; percentage of women employed in the non-
agricultural sector; carbon dioxide emission pepiteg official development assistance per capita;
direct foreign investment; turnover ratio of stodkaded; external debt stocks and net flows; energy
use; tax revenue; labour force employed in thestrihl sector.

Standardized predictors were introduced sequentialla stepwise procedure; only statistically
significant and uncorrelated ones were includdthénfinal models.

Under five mortality in the world: a synthetic picture of recent dynamics and characteristics
In 1990, which is the baseline for defining MDG1£2.4 million children under five died worldwide.
That count reached 7.6 million in 2010, a droproluad 35% in 20 years (United Nations 2013). The

progress in child survival in the world as a whaderemarkable, even though many regional
disparities persist (table 1).
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The region with the highest level of USMR remainb-&aharan Africa, which had, as a whole, a rate
of 121%. in 2010 and was characterized by the lowegistered improvement (USMR variation
between 1990 and 2010 was -30.5%). Southern Assatearegion with the second highest USMR in
2010 (66%0), with a variation of -43.6% during théserved period. Collectively, these two
geographical areas account for 82% of all childltean a global scale (United Nations 2013).

Central Asia and the Caucasus, as well as Ocemeigharacterized by rates respectively of 52%. and
45%., while the other regions of the world do noteed 32%.. In particular, the USMR is about 7%
in MDCs. In the last twenty years, the best perfomoes in the fight against child mortality haverbee
observed in Northern Africa (-67.1%) and in Eastésia (-62.5%).

The countries with the highest USMRs (35 over 48)lacated mainly in sub-Saharan Africa. Among

Table 1. Under-five mortality rates (USMRS) in 20@&) and variations in the period 1990-2010 (% MWayld
regions and worst and best six countries

US5MRs US5MRs

World regions U'Z:OMBS variations Worst and_bests Ug(l\)/ll%s Worst and_bests variations

(%) 1990-2010 countries (%) countries 1990-2010

(%) (%)

World 57 -35.2  Sierra Leone 188.8 Congo 63.4
Developed Countries 7 -53.3  Somalia 180.0 Swadilan 13.8
Developing Countries 63 -35.1  Mali 178.9  Haiti 5.7
Least Developed Countries 110 -35.3 Congo 169.9 tr&léyir. Rep. -3.7
North Africa 27 -67.1 Chad 171.3 Cameroon -7.3
Sub-Saharan Africa 121 -30.5 Central Afr. Rep.  664. Lesotho -8.8
Caucasus & Central Asia 45 -41.6
Eastern Asia 18 -62.5 Oman 9.4 LaoPDR -73.1
Southern Asia 66 -43.6  Chile 8.8 Lebanon -73.2
South Eastern Asia 32 -54.9  Qatar 8.1 Peru -75.1
Western Asia 32 -52.2  Malaysia 6.8  Egypt -75.8
Latin America & Caribbean 23 -57.4  Belarus 6.1 Sadudbia -77.5
Oceania 52 -30.7 Cuba 5.9  Turkey -80.1

Source: our elaborations on United Nations (2083&a

these, the worst are Sierra Leone (188.8%o) Son(i@.0%0) and Mali (178.9%o0). On the other hand,
the lowest levels among developing countries anedan Cuba, Malaysia and Belarus (respectively
5.9%0, 6.1%0 and 6.8%o). Child mortality has decliredbover the world since 1990 with only three

exceptions: Congo (63.4%); Swaziland (13.8%) andti Ha.7%). The best improvements are in

Turkey (-80.1%), Saudi Arabia (-77.5%) and Egy@p6(8%).

The heterogeneity observed of U5MRs and their tiariaamong regions and countries is
significantly amplified if we examine other equallymportant aspects of the phenomenon, such as
gender differences, the incidence of mortality adicg to different ages, and the frequency of the
different causes of death. As explained in the &Datd methods” section, we used the PCA, in order
to investigate how the different characteristicetofd mortality combine with the general levelsian
dynamics of the phenomenon observed so Ifaiother words, the PCA aim is to summarize the
previously quoted “proximate” 15variables — notépdndent of each other — for the 111 statistical
units corresponding to the considered countries.

The four principal components with an auto-valueager than one were considered; they explain
69.7% of the total variability (table 2). The fitgtmponent absorbs the larger part of the variémce

the Rotation Sums of Squared Loadings (26.8%urttrearizes first of all the intensity and the trend
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of under-five mortality, set together with the gendistribution and against the proportion of irtffan
mortality on child mortality. The obvious formertoame highlights how the countries that reached
the lowest levels of under-five mortality in 2011@ @hose that observed the greatest improvements in
the previous twenty-year period. Moreover, malegehaigher child mortality rates than females at
early ages, and an inverse relation links under-fivortality rates with infant mortality levels. In
addition, inverse relations emerge between thensigtrend of under-five mortality and the
mortality due to prematurityrinally, a positive relation appears with malanml aneasles, which are
among the most important causes of children’s deaththe developing countries. The second
component explains 20.5% of the variance and hjptdi diarrhoea and pneumonia as causes of
death. This component also shows an inverse relagbween the latter causes of death and those due
to congenital anomalies and injuries. The third ponent captures 12.2% of variability, and is
directly linked to two specific neonatal causesl®@th particularly widespread in developing

Table 2. Component Matff

Variables Component 1 Component 2 Component 3 Component 4
Under-five mortality rank. 2010 0.782 0.507 -0.055 0.149
Under-five mortality rates variation (%). 1990-2010 0.639 0.056 -0.140 0.358
Male/female deaths ratio. 2010 0.584 0.153 0.076 133.
Dg.1/Dg.s. 2010 -0.771 -0.426 0.063 -0.214
Deaths due to HIV/AIDS (%). 2008 0.321 -0.165 0.027 0.686
Deaths due to diarrhoea (%). 2008 0.399 0.797 0.123  0.065
Deaths due to measles (%). 2008 0.431 -0.069 0.410 0.078
Deaths due to malaria (%).2008 0.705 0.281 -0.113 2110
Deaths due to pneumonia. (%). 2008 0.037 0.904 20.00 -0.099
Deaths due to prematurity (%). 2008 -0.822 -0.243 0.251 0.214
Deaths due to birth asphyxia (%). 2008 -0.318 0.079 0.837 0.069
Deaths due to neonatal sepsis (%). 2008 0.180 0.188 0.860 0.021
Deaths due to congenital anomalies (%). 2008 -0.487 -0.721 -0.260 -0.115
Deaths due to other causes (%). 2008 -0.024 -0.373 -0.133 -0.801
Deaths due to injuries (%). 2008 -0.267 -0.538 00.1 -0.264
% of explained variance 26.8 20.5 12.2 10.2

(a) Rotation Method: Varimax with Kaiser Normalizat.
Source: our elaborations on United Nations (20&8a)World Health Organization (2013) data

countries: birth asphyxia and neonatal sepsis.la$tecomponent, which absorbs 10.2% of the total
variance, is strongly linked to HIV/AIDS. It undems the poor distribution of immunization
instruments and treatments (e.g. vaccinations daduate therapy) in countries that need them most.

In synthesis, the PCA results show four main fact@r patterns) of mortality according to their
causes: the “infective” causes of death, the “emmental and viral” causes related to the socio-
sanitary and health conditions, the “endogenousses related to the first periods of life and, Ifina

a specific “epidemic” cause of death (e.g. HIV/AIDS

As specified in the “data and methods” section,apelied the hierarchical classification analysis
(cluster analysis) to classify the single obsersedntries inside groups as homogeneous as possible,
defined by the factorial scores of PCA attributedeaich country. The best classification obtained is
the one formed in seven clusters, ordered accofidstgo the child mortality intensity, and secaiad

its relative variation (table 3).

Cluster 1: presents the lowest USMR in 2010 andafrike widest declines in the period 1990- 2010;
deaths are concentrated in the first year of lifé, @mong the causes of death, prematurity, cotajeni
anomalies and “other” causes prevail. It includely three countries of North Africa (Egypt, Libya
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and Tunisia) and six of Western Asia (Jordan, Ktiwabanon, Oman, Saudi Arabia and Syria).

Cluster 2: shows the same lowest mortality levetlofster 1 in 2010. However, it shows slower
progress than cluster 1 in the considered peri®e€d2010). Child mortality occurs mainly during the
first year of life and, besides the causes of dbstied in the previous cluster and still widelyepent

in this group, birth asphyxia and neonatal sepsisrge. Injuries emerge as a leading cause of death
as well. Twenty-one countries are grouped in thister. Eleven of them are in Latin America and the
Caribbean (including Argentina, Brazil, Colombiadavienezuela); the others are located mainly in
the Caucasus (Belarus, Moldova, Ukraine and theiRuad$-ederation) and in different regions of Asia
(such as China, Malaysia and Sri Lanka).

Table 3. Characteristics of the 7 clusters (medumegd and number of included countries

. Clusters

Variables 1 > 3 7 5 5 7
Under-five mortality rank, 2010 0.06 0.06 0.11 0.21 0.31 0.52 0.64
Under-five mortality rates var. (%), 1990-2010 &3l. -45.77 -53.00 -55.14 -16.17 -34.87 -23.56
Male/female deaths ratio, 2010 3.33 3.76 4.70 6.679.67 11.00 12.59
Dq.1/Dgs, 2008 85.93 8582 85.04 83.22 70.65 68.64 63.17
Deaths due to HIV/AIDS (%), 2008 0.11 0.67 0.85 00.0 26.33 1.62 4.26
Deaths due to diarrhea (%), 2008 3.67 2.57 7.60 4015. 9.17 18.54 15.19
Deaths due to measles (%), 2008 0.00 0.05 0.20 0.82.17 1.69 0.93
Deaths due to malaria (%),2008 0.00 0.19 0.00 1.33L.67 3.15 20.15
Deaths due to pneumonia, (%), 2008 8.89 6.67 17.509.33 1250 20.92 16.74
Deaths due to prematurity (%), 2008 29.67 17.24 2%20. 16.73 13.67 9.54 9.52
Deaths due to birth asphyxia (%), 2008 5.44 9.57 808. 11.73 8.17 9.08 7.33
Deaths due to neonatal sepsis (%), 2008 1.11 47180 2 7.33 4.33 6.08 4.81
Deaths due to congenital anomalies (%), 2008 23.881.81 12.35 5.40 5.00 2.62 2.41
Deaths due to other causes (%), 2008 20.22 27.57.0025 19.00 14.83 23.31 16.52
Deaths due to injuries (%), 2008 6.56 9.00 495 72.6 250 3.38 2.07
Number of countries 9 21 20 15 6 13 27

Source: our elaborations on United Nations (20&8a) World Health Organization (2013) data

Cluster 3: highlights a low mortality in 2010, whichas decreased remarkably since 1990,
notwithstanding the remaining diffusion of “enviroantal” death causes (diarrhea and pneumonia).
This cluster includes twenty countries in threefedént regions: ten of Latin America and the
Caribbean (such as Bolivia, Ecuador, Paraguay a&nd)Pthree of the Caucasus (Armenia, Georgia
and Kazakhstan) and seven located in differenoregbf Asia (such as the Philippines, Mongolia,
Irag and Turkey).

Overall, the first three clusters differ from thén@rs not only in the low intensity of child moritgl

and in its significant diminution since 1990, bigcain the importance of the different causes of
death. Most of the reduction in child mortality timle considered period occurred in older children.
Because this was not accompanied by an apprecidhletion of neonatal deaths from causes such as
prematurity or congenital anomalies, these begattount for a higher proportion of total undeefiv
mortality, not considering other accidental caeses injuries.

Generally speaking, the remaining four groups efntes are characterized by high mortality in the
ages from 1 to 5; the largest part of the childtlie@ these groups are caused by exogenous causes
(as previously defined) and communicable disedsekifling pneumonia, diarrhea, malaria, measles,
and HIV/AIDS).
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Cluster 4: shows a middle-high mortality in 201@spite the great reduction which occurred in the
previous twenty years; the most prominent causeteath are diarrhea and pneumonia, followed by
the neonatal ones (birth asphyxia and neonatalsgepsit show the highest mean values among the
clusters. On the whole, the countries grouped uister 4 seem to have followed the same route as
those in cluster 3, but making less progress. Ttwmysist of five Caucasian countries (including
Turkmenistan and Uzbekistan), three African coestr{Algeria, Madagascar and Morocco) and
seven Asian ones (including Bangladesh, Indon&sieea DPR and Pakistan).

Cluster 5: assumes a relatively middle-high mdstali 2010. Nevertheless it also shows the smallest
US5MR variation for the observed twenty years, dughe wide diffusion of mortality mainly through
HIV/AIDS; also deaths due to measles reduce theptalyed by the other causes. This group includes
only six South-East African countries (Botswanasdtbo, Namibia, South Africa, Swaziland and
Zimbabwe). For such countries, no matter how diffii¢ may be to implement interventions for the
care of pediatric HIV/AIDS, controlling this diseais clearly a priority.

Cluster 6: is characterized by the second highlkeiét enortality level. The relative improvements
conducted during last twenty years seem insuffidiermchieve significant results in the fight against
under-five deaths. All the considered causes ofhde@em to contribute to this, with “environmental”
diseases (diarrhea and pneumonia) emerging astifybar importance, while neonatal death causes
are overshadowed. Six South-Eastern African caemt(Burundi, Eritrea, Ethiopia, Mauritania,
Rwanda and Somalia), four Asian ones (Afghanistambodia, India, and Laos PDR), Angola, Haiti
and Papua New Guinea are included in this grouptéi there are thirteen countries in this cluster

Cluster 7: assumes the highest under-five mortbditgl and, together with cluster 5, differs frome t
previous one above all for the slightness of trducgons. More than elsewhere, child mortality in
these countries involves older children and matekischaracterized by a very high quota of majaria
but other diseases are also widespread. Twentyrsafrecan countries are grouped in this cluster:
twenty West-Central African countries (including rid® Congo, Mali, Nigeria and Senegal) and
seven East-South African ones (including Kenya, aolzique and Tanzania).

Figure 1. Classification of the observed countbig€luster

Cluster 3
Cluster 4

Source: our elaborations on United Nations (20&8a) World Health Organization (2013) data
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Looking at the worldwide distribution of clusteffig(ire 1), significant differences exist betwees th
usual geographical aggregation (shown in tablent) the aggregation that results from the PCA
analysis on child mortality.

A dynamic point of view: evolution of child mortality in achieving MDG 4

As previously recalled, the MDG 4 target foresetsathirds reduction of under-five mortality, te b
achieved over a 25 year period (from 1990 to 204y is based on global historical trends (as
observed over the previous 25 years). Thus, the REBhould on average fall from 74.7%. to 24.9%0
for all the countries included in our analysis. Theerease up to 2010 is of an average of 45.3%s, thu
the largest effort remains to be made if the taigy& be achieved.

UNICEF, WHO, World Bank and United Nations PopuatiDivision (2007) have monitored and
published outcomes on reducing USMRs to date; ttodyced estimates from every region and
country in the world. We applied the methodologydido arrive at those estimates (as already
explained in the “data and methods section”) arthtipg those estimates to 2010.

Our analysis (see table 4) shows that between 288010 the AARR is only 3.5% among all the
considered countries. In this scenario, only 61ntdes are “on track” for MDG 4 in 2010 (almost
55% of the total). To reach the target, the paceh@inge must accelerate. However, the global
numbers mask wide variations between regions andtdes. Eastern Asia, Latin America and the
Caribbean are considered to be mostly “on traclkiddhieving MDG 4. At the other extreme, the rate
in sub-Saharan Africa has declined by just 1.5%.

Grouping the countries into the seven clustersritest above, table 4 shows, for each cluster, the
average values of USMRs in 1990 and 2010, and thegeired for reaching the target in 2015.
Furthermore, it contains the AARRSs observed dutlimeg1990-2010 period, those required to meet the
target, and the number of countries “on track”.

Our elaborations show that there are substantifdrdnces between the first four and the last three
clusters. In fact, while in clusters 1, 2, 3 anthd total number of countries that presumably will
reach the target is 59 out of 65, in clusters &gl 7 it is only 2 out of 46. Such a huge diffeeis
mainly linked to the low level of success in thghti against mortality before 2010.

Table 4. Under-five mortality rates in 1990 and @0and required by MDG in 2015, average annual oéte
reduction in under-five mortality (1990-2010) obsst and required (means values by clusters) andeuof
countries “on track” toward the MDG target

Clusters

Variables 1 5 3 7 5 6 7 Total
Under-five mortality rate, 1990 (%o) 43.7 339 64.311.3 835 171.7 1814 74.7
Under-five mortality rate, 2010 (%o) 17.8 18.0 28.548.1 68.7 1124 135.0 45.3
Under-five mortality rate required, 2015 (%) 14.4 1.8 216 372 273 56.8 61.8 24.9
AARR observed, 1990-2010 (%) 4.5 3.4 4.3 4.3 1.0 5 2. 1.6 35
AARR required, 1990-2010 (%) 4.5 4.2 4.4 4.4 45 4 4. 43 4.4
N. of countries “on track” toward MDG 9 20 18 12 0 2 0 61

Source: our elaborations on United Nations (20&8a) World Health Organization (2013) data
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Countries in cluster 1 (that are all “on track’arsed in 1990 at USMRs around 40%. on average (that
is the UNICEF, WHO, World Bank and United NationspBlation Division limit) and in 2010
reached values very close to the MDG 4 target, imaine to the coincidence of the observed and
required AARR. Cluster 2 presents a USMR lower tH&@fto in 1990 (33.9%.). Thus, even if the
AARR is lower on average (only 3.4%) than the resplione, all the countries included in this cluster
(except Myanmar) should be “on track” to reach gfsal in 2015. Countries in cluster 3 had an
average USMR (64.3%0) much higher than the estaddidimit, but the efforts made until now to
reduce it will presumably permit them to reach theget within five years (with the exceptions of
Guatemala and Iraq). Countries in cluster 4 haweyabrecorded a mean value below the limit of
40%o in 2010 (it is 48.1%0). However the obtaineduitss(measured through the AARR) place the
largest part of them among the ones “on tracky @htee countries (Pakistan, Tajikistan and Yemen)
lag behind in this process.

At this stage, only two countries in clusters 5ar@l 7 (Eritrea and Laos PDR) seem to be able to
reach the goal in 2015. In the other countries AA&R observed will not be sufficient to meet the
MDG 4 target for 2015. In particular, while clusté and 7 are characterized by USMRs that are still
very far from those required in 2015, cluster 5 @rsfland out for the low observed AARR.

Determinants of the gaps towardVIDG 4: a multivariate approach

The large disparities of child mortality levels @gs the LDCs and the huge differences in their
chances of achieving MDG 4 induced us to try td@nepthe main determinants of such a situation.

Linear regression analyses were carried out cornisgleach country as a single unit in the models.
As explained in the “data and methods” section, dependent variable is, for each country, the
difference between the USMR level required in 2@d@&chieve the target and that observed in the
same year. It assumes continuous values from &t 72 of Chad to the 18.36 of Egypt (respectively
the worst and the best placed country).

In the first model, only the cluster classificatienconsidered as independent variable and thdtsesu
(table 5) confirm the above described outcome, llglgting that three clusters have so far covered a
very small gap with MDG 4 in respect to the othetssters 5, 6 and 7 assume a significant (p<0.01)
and negative coefficient compared to cluster 1p@gesvely -34.0, -39.4 and -56.0), while there s n
significant difference among the first four cluster

In the second model, additional variables are adtig@d in the “data and methods” section) to the
cluster classification. Our aim is to highlight senhealth, socio-demographic and economic
determinants of the heterogeneity of clusters aeskso far.

The independent variables were selected accordinthe availability of data and the relevant
literature on this topic. They were first selectedine with the conceptual framework obtained by
Mosley and Chen (1984), as well as with the fiveeoties quoted above: modernization,
dependency/world-systems, economic disarticulatd@velopmental state and gender stratification
theory (Frey and Field 2000). Their choice was ditmeconsider the factors that, according to recent
analysis, proved to influence child mortality leveind/or trends in a cross-country approach. In
particular, the inclusion of variables regarding ttealth context was due to their importance récent
showed by some scholars (see Agenor et al. 2006wkling et al. 2005; Houweling et al. 2006;
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Shell et al. 2007). The determinants concerning gheio-demographic factors are based on the
outcomes obtained by Amazou and Hill (2004), MaSuypobant (2001), Pamuk, Fuchs and Lutz
(2011), and Shell et al. (2007). The selectionhef ¢conomic variables is based on the findings of
relevant studies (Agenor et al. 2006; HouwelingleR005; Jorgeson 2004; Mayer and Sarin 2004).
Many of these indicators refer to the other MDG Ilgaa order to highlight interrelations among
them, as demonstrated by Agenor et al. (2006).

As previously specified, predictors are introdussgjuentially in a stepwise procedure and only
statistically significant and uncorrelated onesevesnsidered.

Moving between the two models in table 5 (respetyiwithout and with control variables), we
observe, generally speaking, an increase of thdaieen total variability (R-squared passed
respectively from 58.7% to 68.9%) and a decreasthénvalue as well as in the significance of
coefficients linked to the cluster classificatidinus, the variables introduced seem in part toiexig

the contextual variation. However, this decreaserdi among groups. In particular, the decrease of
the obtained regression coefficients mainly affetister 7 § passing from -56.03 to -31.20) and

Table 5. Gap between the MDG 4 target and the USMRar 2010. Linear regression models includingteu
classificatioff)

Clusters Without control variables With control variabfés
Coeff. S.E. Sig. Coeff. S.E. Sig.

1 0.00 - - 0.00 - -
2 -3.86 8.2 ns -0.88 8.0 ns
3 -1.49 8.3 ns -0.51 7.9 ns
4 -0.73 8.7 ns -0.55 9.2 ns
5 -34.03 10.8 Frx -30.99 11.5 *xx
6 -39.41 8.9 bl -20.84 11.3 *

7 -56.03 7.9 b -31.20 11.1 b

(a) Two-tailed tests: * p<.10; ** p<.05; *** p<.0R-squared equals respectively to 58.7% and 683%stant term equals respectively to
1.05 and -74.3.

(b) Control variables: population living below US$3 a day, primary school net enrolment, gendeitypardex in secondary school
enrolment, antenatal care, immunization coveraginagmeasles among 1-year-olds, density of preysici

Source: our elaborations on United Nations (2018&)rld Health Organization (2013), UNICEF (2013\NDP (2013) and World Bank
(2013) data

cluster 6 § from -39.41 to -20.84), while it slightly concerchister 5 f§ from -34.03 to -30.99).
Therefore, we argue that, despite losing strerfgiteiconsider the “distal” predictors, the mortgalit
patterns represented through the “intrinsic” vdgabncluded in the cluster classification act tbge
with the latter in determining the disadvantagesha clusters that are most behind schedule in
reaching MDG 4.

Table 6 excludes the cluster classification andwvshonly the other significant predictors. To charif
the degree to which these determinants impact dd shrvival across nations and to define their
relative importance between countries, followingpathe literature (among others, Schell et al. 2007
it seemed useful to highlight in a separate modeirtimpact on the dependent variable, not
considering the role played by the cluster clasaifor.

3 The small number of the significant variables iscammon factor to many studies (see “theoretical
background” section) on childhood mortality in LQGghich use macro data and consider the countges a
statistic units. Being aware of the necessity ahpleting such an approach with the help of indiaiddata, we
highlight that the previously described determisastiould be interpreted in a general sense, that say as
indicative of sectors of strategic importance iaatdng the target.
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The results obtained show that the only determimdnith acts negatively on the dependent variable
corresponds to the quota of population living belo8$1.25 a dayp{ -0.23). It underlines the
significant impact exerted by the incidence of exte poverty on child mortality. This result is
coherent with the approach used by Mosely and ¢h@g4), which shows the role played by wealth
on child survival levels. In addition, confirmingpe hypothesis of developmental state theory, it
supports the influence that the redistributive eéfdoy a government can have on the possibility of
reaching MDG 4. Our result is similar to that ofai and Ravallion (1993) and Schell et al. (2007),
which found that poverty spread is a significargdactor of health, and that it is more importararth

is absolute national income (or GNI per capitajlé@ermining child survival. Last, since the targkt
MDG 1 is to eradicate extreme poverty and hungdds liogical to conclude that reaching that goal
will help countries to achieve MDG 4 as well.

The achievement of universal primary educationteslao MDG 2, but it also affects MDG 4.
Confirming this, multivariate analysis estimatepasitive coefficient of total primary school net
enrolment rate i 0.35). Such results confirm the findings that amerging from the literature
(United Nations Millennium Project 2005b) which shthat in many LDCs the fastest improvements
are taking place in countries where levels of etiondor boys and girls have increased the most.

Considering female education, the gender parityexnioh secondary school enrolment is directly
linked with the dependent variabl@: (0.63). This outcome is consistent with those ald@ell
(Caldwell 1989; Caldwell and Caldwell 1985) who, peeviously recalled, demonstrated the
extraordinary stability of the relationship betwematernal education and child survival across the
different continents. Similarly, our results appéarcorroborate Mosley and Chen’s definition of
mothers’ level of education as a prominent deteaminof child mortality levels. Moreover, our
results uphold numerous studies that support agtpositive effect of higher maternal education on
child health (Houweling et al. 2005; Pamuk, Fuched Lutz 2011) and show that secondary
education is the strongest predictor of infant @idst rates (Jorgenson 2004). There is also aneatid
link between these findings and the insights ofdgerstratification theory, which reveal that high
female education levels are associated with inectawerall women’s autonomy, and support the
idea that inequalities between women and men harge Icosts in terms of child mortality (Kravdal
2004). Finally, our result illustrates that promgtigender equality, which is the aim of MDG 3, and
improving the educational and cultural status ofnga will lead to a substantial decline of child
mortality.

Antenatal care coverage (that is, the quota of woritended at least once during pregnancy by
skilled health personnel) shows a very significafiect on the dependent variable; this predictor
assumes the highest coefficient in the mo@el(73). This aspect confirms the importance, ayea
evidenced by Mosley and Chen, of reproductive heidtdetermining favorable results for child
survival. Furthermore, the presence of this predicsupports the close link between the
improvements towards MDG 4 and the efforts in fasfomaternal health-care recalled by MDG 5.

In enhancing the possibility each country has &heMDG 4, an important role is also played by the
immunization coverage against measles for childso are under one year ol@: (0.55). This
outcome confirms that (as shown by previous reg@attwrough increased routine immunization
coverage and large-scale immunization campaignsymddCs have made the most progress,
although they remain fragile (UNICEF 2012; UNICBRHO, World Bank and United Nations
Population Division 2007). The need to reduce nasastlated mortality cases is also in line with
MDG 6 (the target aimed to combat HIV/AIDS, malaaiad other diseases). A last determinant which
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has a direct but less significant relation on thpahdent variable is the density of physicianschvhi
may be considered a useful indicator of sanitasesy conditions in each countrfy: 0.36). Also in
this case the association of a scarce access lth Beavices with high neonatal mortality is cotesig
with the findings of recent analysis (UNICEF, WH®@orld Bank and United Nations Population
Division 2007). Immunization coverage and the dgnsif physicians have been considered as
important predictors of survival levels. Mosley abiden included both the so-called “personal illness
control” (that comprises immunization) among thexpmate determinants of child mortality, and
health system availability among the community-levariables that act on survival of children.
Referring to the developmental state theory, tlesgmce of the immunization coverage levels and of
the density of physicians among the determinantsuofmodel confirms that the governments which
are more engaged in improving the well-being of gbpulation can obtain gains in the fight against
childhood mortality. Furthermore, our finding seetmde consistent with those emerging from other
research (Houweling et al. 2006; Schell et al. 200t demonstrate that the available crude macro
measurements of public health sector spending tidvanee an independent effect on child survival,
and that investments in health systems can havé soosequence if services are delivered
effectively.

Table 6. Gap between the MDG 4 target and the USMRar 2010. Linear regression model excludingtelus
classificatioff)

Variables Coeff. S.E. Sig.
Population living below US$1.25 a day (%), 2002-10 -0.23 0.1 *x
Primary school net enrolment/ attendance (%), t@@03-08 0.35 0.2 *
Gender parity index in secondary school enrolm2o9 0.63 0.2 il
Antenatal car®, 2000-07 0.73 0.2 b
Immunization coverage among 1-year-olds, measlgs2009 0.55 0.2 rkk
Density of physicians (per 10,000 population), 2000 0.36 0.2 *

(a) Two-tailed tests: * p<.10; ** p<.05; *** p<.0R-squared equals to 58.5% and constant term etyu88.7.

(b) Percentage of women attended to at least amiegdpregnancy by skilled health personnel.

Source: our elaborations on United Nations (20184)rld Health Organization (2013), UNICEF (2013\DP (2013) and World Bank
(2013) data

Conclusion

The results emerging in this article highlight thersistence of huge disparities in levels of child
mortality worldwide. In particular, high values O6MRs still characterize the dramatic scenario of
sub-Saharan Africa today. As a consequence, oimasts of the chances each country has to reach
MDG 4 confirmed that among the 50 countries defiasdnot “on track”, 42 are in sub-Saharan
Africa. The slow pace or the lack of improvementshis region reflects the consequences of the
HIV/AIDS epidemic, social instability and armed €last that still affect many countries.

In the countries not “on track”, dramatic, effeetivorompt and specific measures, along with
demographic and socio-economic development poliaresrequired to achieve MDG 4. These are
particularly necessary if we think of the heavyampissions that the recent global economic cissis i
having on the living conditions of the most disauteged populations. The possible measures to be
taken can be divided into at least two fields dicec

The aim of the first of these should be to act lom factors revealed by the different patterns of
mortality that characterize the observed countrigswhich our article has shed light. fact, our
analyses botltonfirmed the influence performed by thiatrinsic” causes of the largest part of
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childhood deathge.g. communicable diseases and the most comnugeegus factors) ithe most
disadvantaged clusters of countries, and the gresfulness to realize and implement interventions
that can prevent them or/and can properly treanthe particular, the majority of children who die
could be saved by simple and, for the most paw;dost, measures, such as skilled attendants at
childbirth, immunization, proper nutrition, vitamii® supplementation, rehydration, vaccines,
antibiotics and bed nets. Moreover, it is essettiahakea specific effort to reduce the deaths that are
the most difficult to eradicate: those which ocduring the first weeks of life.

The second field of action should regard the dideterminants which significantly influence the
probability of reaching the target, carrying outvelepment policies that act on the healbcio-
demographic and econongontexts.

Our results demonstrate that order to reach MDG 4 efficient health systemat tban ensure an
effective availability of antenatal care and imnaation, and adequate skilled human resources are
required. Therefore, in line with other reseafely. Schell et al. 200 can be concluded thhealth
systems need to be more accessible, inmestments in them must use sustainable and ailitur
sensitive forms of service delivery, sincamyg of the successful interventions depend largalyhe
behavior of mothers and families.

Our results show as well the importance of edunatiomprovements among population to enhance
living condition and children health (Cohen andds2007). Similarly, we demonstrated that investing
in female education might be one of the most sessinterventions to carry out. As previously
recalled, because of the mother’s role in her oare curing pregnancy and the care of her child,
improvements in her educational level can incréeeeskills in healthcare practices, with a positive
conseqguence on survival in the first years of life.

Another relevant item of evidence concerns thectlirelationship between extreme poverty spread
and the remaining gap toward MDG 4. It was alreddgnonstrated that poorer population groups
within LDCs systematically exhibit higher child ntality than richer ones (Houweling et al. 2005;

United Nations Millennium Project 2005b). Thereforehile much has been written about the

deleterious effects of direct monetary aid on tleetbpment of indigenous capacities through
inducing passivity and encouraging corruption (Plamal. 2011), investments specifically targeted
at bringing populations out of poverty by their owreans can be defined as crucial in terms of
reducing child mortality. Achieving this objectivkemands an improvement in services that aim to
enhance the economic conditions of those who rfes=d most.

Moreover, the close linkage found between the watetions to be implemented to reach MDG 4 and
most of the remaining seven MDGs confirms the rngtesf initiating a global political action plan
of development.

Are the most disadvantaged countries the only mesipte for their handicap in the fight against
under-five mortality? Responsible science requitesanswer to that question. Defining a country as
being a “low performer” while it is doing its best reach the target could be disempowering. In
addition, some of the “donor countries” are alsamg#aously not “on track”. In fact, while the

Millennium Development Goal for official developmeassistance (ODA) should be on average
0.70% of gross national product, the average amaonially allocated in 2010 was only 0.32%
(OECD 2012). Seven out of the twenty three moselbged countries are below this level: Portugal
(0.29%), New Zealand (0.26%), the United StatesAnoferica (0.20%), Japan (0.20%), Greece
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(0.17%), Italy (0.15%) and South Korea (0.12%). itesapparent increases in the amount of ODA
since the start of the MDGs process, it is verykety that this target will be reached by 2015, and
the current economic crisis that has worsened ttuat®n of many rich countries. Therefore,
although a large number of developed countriesaatiag correctly, some of them could be seen as
being “responsible” for failing to meet the MDGakget.

Our research shows the enormous job that remaibs tione to reach the MDG 4 target by 2015. In
addition to development interventions and finanaids, stronger effort to advance knowledge of the
recent dynamics and main characteristics of under+hortality must be made. In this perspective,
we hope that this article could be a useful step@research on this topic.

49



References

Agénor, P. R., N. Bayraktar, E. Pinto Moreira and&KAynaoui (2006). “Achieving the Millennium
Development Goals in sub-Saharan Africa: A Macroeosic Monitoring Framework.The World
Economy29(11):1519-1547.

Alkema, L., and J. R. New (2013). Global estimatiichild mortality using a Bayesian B-spline
bias-reduction model. http://arxiv.org/pdf/1309.260.pdf

Amin, S. (1974). Accumulation on a World Scale. Néark, NY: Monthly Review Press.

Anand, S., and M. Ravallion (1993). “Human develeptrin poor countries: On the role of private
incomes and public servicesldurnal of Economic Perspectivésl33-150.

Boehmer, U., and J. B. Williamson (1996). “The imipaf women’s status on the infant mortality
rate: A cross-national analysissbcial Indicators Resear@i: 333-360.

Bougeois-Pichat, J. (1951). “La mesure da la mitétaifantile: 1l. Les causes de déceBdpulation
11(3): 459-480.

Caldwell, J. C. (1989). “Mass education as a datent of mortality decline,” in Selected readings i
the cultural, social and behavioural determinaftsealth, edited by J.C. Caldwell and G. Santow.
Canberra, AU: Health Transition Centre, The AugraNational University.

Caldwell, J. C. (1993). “Health transition: Thetouél, social and behavioral determinants of health
in the third world.”Social Science and Medici3é: 125-135.

Caldwell, J. C., and P. Caldwell (1985). “Educatsod literacy as factors in health,” in Good Health
at Low Cost, edited by S.B. Halstead, J.A. Walsth l&rs. Warren. New York, NY: The Rockefeller
Foundation.

Chase-Dunn, C. (1989). Global Formation: Structofdbe World Economy. Cambridge, MA: Basil
Blackwell.

Chase-Dunn, C., and P. Grimes (1995). “World systaaiysis.”Annual Review of Sociolog\.:
387-417.

Cohen, D., and M. Soto (2007). “Growth and humapitalh Good data, good resultsldurnal of
Economic Growti2: 51-76.

Evans, P. (1995). Embedded Autonomy: States andstridl Transformation. Princeton, NJ:
Princeton University Press.

Ewbank, D. C., and S. H. Preston (1990). “Persbealth behaviour and the decline in infant and
child mortality: the United States, 1900-1930,'Health Transition: the cultural, social and
behavioural determinants of health, edited by C&ldwell et al. Canberra, AU: Health Transition
Centre, The Australian National University.

50



Frey, R. S., and C. Field (2000). “The Determinarfittfant Mortality in the Less Developed
Countries: a Cross-National Test of Five Theori&atial Indicators Researd?: 215-234.

Houweling, T. A., A. E. Kunst, C.W. Looman, and?J.Mackenbach (2005). “Determinants of under-
5 mortality among the poor and the rich: a crogssnal analysis of 43 developing countries.”
International Journal of Epidemiolod34:1257-1265.

Houweling, T. A., A. E. Kunst, K. Moser, and J.NPackenbach (2006). “Rising under-5 mortality in
Africa: who bears the brunt?Tropical Medicine and International Healttil(8): 1218-1227.

Jorgenson, A. K. (2004). “Global inequality, wapedlution, and infant mortality. The Social
Science Journad1:279-288.

Kravdal, @. (2004). “Child mortality in India: Thewmmmunity-level effect of educationPopulation
Studiess8:177-192.

Lalou, R. (1997). “Endogenous Mortality in New FeanAt the Crossroads of Natural and Social
Selection,” (203-215) in Infant and Child Mortality the Pats edited by A. Bideau, B. Desjardins
and H.P. Brignoli. Oxford, UK: Clarendon Press.

Masuy-Stroobant, G. (2001). “The determinants tdnhmortality: how far are conceptual
frameworks really modeled Université Catholique de Louvain, Document de Tilal2x 1-26.

Masuy-Stroobant, G., and C. Gourbin (1995). “Infaealth and mortality indicators: their accuracy
for monitoring the socio-economic development ia Burope of 1994 .European Journal of
Population11(1): 63-84.

Mosley, W. H., and L.C. Chen (1984). “An Analytidalamework for the Study of Child Survival in
Developing Countries.Population and Development Revi&@: 25-45.

OECD. (2012). Development Co-operation Report 20&8sons in Linking Sustainability and
Development. OECD Publishing.

Pamuk, E. R., R. Fuchs, and W. Lutz (2011). “ConmggRelative Effects of Education and
Economic Resources on Infant Mortality in Develgp@ountries.’Population and Development
Review37(4): 637-664.

Rostow, W. W. (1960). The Stages of Economic Growgw York, NY: Cambridge University
Press.

Shannon, T. R. (1996). Antroduction to the World-System Perspective, Sddédition. Boulder,
CO: Westview Press.

Schell, C. O. et al. (2007). “Socioeconomic deteanis of infant mortality: A worldwide study of
152 low-, middle-, and high-income countrieS¢andinavian Journal of Public Heal8b: 288-297.

Shen, C., and J. B. Williamson (1997). “Child mbtyawomen’s status, economic dependency, and
state strength: A cross-national study of less ldgesl countries.Social Forces6: 667-694.

51



Skocpol, T. (1985). “Bringing the state back ima&tgies of analysis in current Research,” in
Bringing the State Back In. edited by P. EvansRDeschemeyer and T. Skocpol. Cambridge, UK:
Cambridge University Press.

So, A. Y. (1990). Social Change and DevelopmenwiNey Park, CA: Sage.

Stokes, R., and A. Anderson (1990). “Disarticulatemd human welfare in less developed countries.”
American Sociological Reviebb: 63-74.

Tymicki, K. (2009). “Correlates of infant and cHilood mortality: A theoretical overview and new
evidence from the analysis of longitudinal datéhaf Bejsce (Poland) parish register reconstitution
study of the 18th-20th centurie®d&mographic ResearctD: 559-594.

UN IGME (2013). Levels & Trends in Child MortalitiReport 2013, United Nations Children’s Fund,
New York, NY: http://www.childinfo.org/files/ChildMortality Report 2013.pdf

UNDP (2013). Human Development Report 2013. NewkYNY: United Nations Development
Programme. http://hdr.undp.org/en/statistics/

UNICEF (2012). Childretn an Urban World. The State of the World’s Child2012. New York,
NY: United Nations Children’s Fund. http://www.ugafoorg/sowc2012/statistics.php

UNICEF, WHO, World Bank and United Nations PopuwatDivision (2007). Levels and Trends of
Child Mortality in 2006: Estimates developed by theer-agency Group for Child Mortality
Estimation. New York, NY: UNICEF, WHO, World Banka United Nations Population Division.

United Nations (2012). Millennium Development GoalsDG Info. New York, NY: United
Nations._http://www.devinfo.info/mdginfo/.

United Nations (2013). The Millennium Developmeral Report 2012. New York, NY: United
Nations.

United Nations Millennium Project (2005a). Invegtin Development: A Practical Plan to Achieve
the Millennium Development Goals. New York, NY: ltbd Nations Development Programme.

United Nations Millennium Project (2005b). Who'stGloe Power? Transforming Health Systems for
Women and Children. Washington, DC: Task Force bitddHealth and Maternal Health.

Ward, K. B. (1984).Women in the World-System. Neark, NY: Praeger.

Williams, N., and C. Galley (1995). “Urban-ruraffdrentials in infant mortality in Victorian
England.”Population Studied49: 401-420.

World Bank (2013). World Development Indicators. 8himgton, DC: The World Bank.
http://data.worldbank.org/indicator

52



World Health Organization (2013). World health istats 2013. Geneva, CH: WHO Press.
http://www.who.int/research/én

53



