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Original research Articles
Estimating the Effect of Maternal and Child Health Outcomes to GDP per Capita

ABSTRACT
Background. Using panel data from 1960 to 2013 of 1BB countries, this paper
explored the effect of maternal and child healtttomes specific to GDP per capita.
Objective. To explore the effect of MDG 4 and 5 to per ca@@P of UN countries.
Method. Data gathered from World Bank were averaged fron601% 2013 and was
normalized using lagged logarithmic form to fitthre parameters required to run multiple linear
regression.
Results. The combination of variables indicating maternald aohild health outcomes
significantly predicted the effect to GDP per cap#t 99% (p<0.01F=199.664, df=4,171)
with all four variables significantly contributinigp the final model. The beta weights suggest
that a percentage decrease in infant mortality pee 1000 live births, maternal mortality
rate per 1000 live births and proportion of birditended by skilled personnel contribute a
percentage increase in the GDP per capita in Ufrdolvhile a percentage increase in the
proportion of children immunized with measles cimites a percentage increase in the GDP
per capita in US dollars.
Conclusion. Utilizing the empirical model, the maternal and Idhhealth outcomes have a
minimum effect of 2.32% to 4.81% to GDP per capita.
Keywords: Millennium Development Goals, Maternal and Chidfect to GDP, Maternal and
Child Health, Health Outcomes, Multiple Linear Reggion

INTRODUCTION

Since 1990, numerous researches have emerged ¢ostarttl the concept of economic growth.
Several variables were considered in the procesdesarminants of being statistically and

economically significant factors that would explaconomic growth of countries. Theorist

identified that human capital is one of the ecoromwariables (Ashton, 1997; Barro, 1992;

Benhabib, 1994; Becker, Murphy, and Tamura, 1994nlk 1960; Galor, 1997; Lucas, 1988;

Mincedr, 1981; Mincer, 1984; Romer, 1990). In fabe presence of human capital as part of
several indicators was regarded as one of the mdspensable engine in achieving economic
growth.

According to Weil (2013), the improvement in healtiat has taken place over the last two
centuries resulted from three sets of forces:,firsprovements in the standard of living, in
particular, better nutrition; second, changes enghblic health environment, including sanitation
and the supply of clean water; and finally, impnmests in medical technology, including
antibiotics and other medical treatments.

In a study conducted by Bloom, Canning, and Sey#203), health has been found to have a
positive and statistically significant effect oroeaomic growth. Results of the study suggest that
a year of improvement in a population’s life expecy contributes to an increase of 4% in
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output. They concluded that this is a relativelgéaeffect, indicating that increased expenditures
on improving health might be justified purely onetlgrounds of their impact on labor
productivity, quite apart from the direct effect iofiproved health on welfare. Several studies
also suggest that health is one important companfestonomic growth (Aisa and Pueyo, 2004;
Barro, 1996; Bhargava et al, 2001; Bloom and Camn004; Bloom and Canning, 2008;
Bloom, Canning, and Sevilla, 2001 and 2005; i Casaas, 2005; Mayer, 2001; Rivera and
Currais, 1999; Weil, 2005; Zhang, Zhang, and L&612

This paper is focused on estimating the effect afemal and child health to GDP per capita.
Thus, the researcher, prior exploring the effedtthe maternal and child health undergone a
thorough construct validation between the link @ftennal and child health to economic growth.
Maternal and child health was individually reviewfed link in economic growth. Based on the
review, several studies provided empirical evidencegarding the link of the two health
outcomes to the economic activities. Several stutiilk maternal health (Borghi, 2006; Ensor
and Ronoh, 2005; Howitt, 2005; King and Hill, 199Ranis, Stewart and Ramirez, 2000;
Pathmanathan and Liljestrand, 2003; Shen and Widlan, 1999) and child health (Bhargava et
al, 2011; Kalemli-Ozcan, 2002; Paxson and Scha@952 Weil, 2005; Wolfe and Berhman,
1982) to economic growth. On the other hand, a rexrabstudies talk about the link of maternal
and child health to economic growth (Brenner, 1@n8l 1979; Shen and Williamson, 1997;
Victoria et al, 2011).

One study conducted which is similar to this papeahe study of Amiri and Gerdtham (2013).
The paper explored the impact of maternal and dielath on economic growth utilizing a new
evidence-based granger causality and data envehdpanalysis. The study utilized under-five
mortality rate (the number of deaths of childremlemfive years old per 1,000 live births) and
maternal mortality ratio (the number of women whe ffom pregnancy-related causes while
pregnant or within 42 days of pregnancy terminapen 100,000 live births) from 1990 to 2010.
On the other hand, GDP per capita was used asatodifor economic growth from 1990 to

2000. Findings of the study suggest that (a) in &05%80 (58%) countries, the study find a bi-
directional relationships. This indicates that lne tmajority of countries, changes in under-five
mortality have an impact on GDP and vice versa. |&/im 49 countries (27%) have one-way
relationships from under-five mortality to GDP.

In 14 countries (8%) the study find one-way relasioips from GDP to under-five mortality.

And for the remaining 12 countries (7%), no relasioips are found. (b) In 68 of 170 (40%)
countries they find bi-directional relationshipsi@way relationships from maternal mortality to
GDP are found in 50 countries (29%) and one-wastiaiships from GDP to maternal mortality
are found in 19 countries (11%). No relationships faund in 33 countries (19%). The study
also find that the magnitude of the effect of redhrs in child mortality on GDP in high-income

countries (HICs) and upper middle-income count@MICs) is larger than lower- middle-

income countries (LMICs) and low-income countriekCG).

However, in contrast, the magnitude of the effdd&EDP on maternal and child health outcomes
in LMICs and LICs are larger relative to HICs and/ITs. Lastly, the results of the DEA

analysis to explore the effects of other growtlaed factors in the model, reductions in
mortality was found to generally have a large dffac GDP growth, since the average overall
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efficiency rates for all countries in the data arere than 90% (91.1% in 1990-2000 and 92.2%
in 2000-2010). As noted above, the results inditdadt a decrease in child mortality would lead

to a larger effect on GDP in richer countries coragawith poorer countries, although the

difference in the average efficiency rate betweiffiergnt groups of countries are not statistically
significant.

Furthermore, Bhargava et al. (2001) conducted dysaibbout modeling the effects of health to
economic growth using the Penn World Table and W&@évelopment Indicators. The paper
modeled the proximate determinants of economic trat 5 yearly intervals using panel data
on GDP series based on purchasing power comparisotise Penn World Table, and on
exchange rate conversions from the World Developrmehcators. In the conceptual framework
of the analysis, the demographic literature replife expectancy to income (Preston, 1976) was
integrated with models commonly specified for egoi growth (Barro and Sala-i-Martin,
1995).

Macroeconomic evidence for an effect on growth igeah, with evidence of a large effect in

some studies. However, there is a possibilitgt thains from health may be outweighed by
the effect of increased survival on populatigrowth, until a fertility transition occurs. The

low cost of some health interventions that havgdacale effects on population health makes
health investments a promising policy toolr fgrowth in developing countries. In

addition, higher priority could be given tackling widespread “neglected” diseases—that
is, diseases with low mortality burdens thate not priorities from a pure health
perspective, but that do have substantial &ffel productivity.

Bloom et al. (2003) estimated a production functioodel of aggregate economic growth
including two variables that microeconomists haglentified as fundamental components of
human capital: work experience and health. Theltresiggest that good health has a positive,
sizable, and statistically significanffect on aggregate output even when we control for
experience of the workforce. The study argue theg life expectancy fect in growth
regressions appears to be a real labor productffiegt, and is not the result of life expectancy
acting as a proxy for worker experience.

In addition, Bloom and Canning (2005) compared #stimated effects of health in a
macroeconomic production function model of econograwth with the effects that are found
using calibration based on wage regressions. Tudy seccomends that modifying the income
level gradually have a known effect to economiorglo The study also find that the estimated
macroeconomic effects of health are positive, amd significantly different from the
microeconomic estimates. The findings were simitar education provided we instrument
schooling levels with literacy rates to correct fieeasurement error.

The simplest channel of causality running from tied economic growth is via the productivity
of workers. Individuals who are healthier are ablevork more effectively, both physically and
mentally. Further, adults who were healthier asdcéin will have acquired more human capital
in the form of education. Weil (2007) refers tostls the proximate effect of health on the level
of income.
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To be specific on the issue concerning health (Wwihsca very broad concept) and economic
growth, this paper would like to focus on healthaasindicator of development and economic
growth as GDP per capita. As stipulated in the éilium Development Goals, the health
outcomes pertaining to women, mothers, and chil@iraproving maternal health and achieving
universal access to reproductive health) and (ieduchild mortality) are one of the key
indicators towards development. Identifying the mtoyis effort to improve maternal and child
health will result in greater societal returns esaléy in the economic dimension. This paper will
device a model utilizing maternal and child healtlicomes as predictors of GDP per capita to
help stakeholders estimate the percentage effébei®GDP per capita with their current maternal
and child health.

Significance
This study is focused on exploring the effect of GIl@ and 5 to per capita GDP of 193 UN

countries. The study is relevant in understandhmgy dignificant effects of maternal and child
health outcomes utilizing the parameters Infant tsldy Rate, Under-five Mortality Rate,
Proportion of Children immunized with Measles, Matd Mortality Ratio and Proportion of
Births Attended by Skilled Health Personnel. Pattidy, in generating the final model of this
study, individuals will gain knowledge on the eteof their current maternal and child health
status and will forecast the future effects fomthi® evaluate. Understanding the effects of the
maternal and child health outcomes to the GDP pguita will help in emphasizing the
importance of eradicating contributory factors thdt lead to increased mortality and morbidity
in maternal and child health. Also, understandimg significant effects of maternal and child
health outcomes will help development planners at®interested in public health to formulate
strategies to solve maternal and child issuesair tespective countries since they already have
a baseline information on the contributory effectshese outcomes to their current GDP per
capita. Lastly, this study is beneficial becauseéemmal and child health outcomes does not only
contribute to the health status of the populatiohdso to the individual economy of countries
especially if countries are gearing towards ecowcagnowth. Clearly, this dimension should be
examined and all issues contributing to the probt&#mmaternal and child health should be
resolved.

METHODOLOGY

Theoretical Model

GDProg= a + B1 IMRLog+ B2 UFMR.,, + B3 IMLog + B4 MMR.og + Bs HBLog + 11

. GDP.oq is thelagged logarithm of average per capita GDP of I@mhtries from 1960 to
2013 measured by the quotient of gross domestduataand midyear population

. IMR (o4 is the lagged logarithm of average infant moraistte of 193 countries from 1960
to 2013 expressed in ratio per 1000 live births

. UFMRqq is the lagged logarithm of average underfive mtyrabte of 193 countries
from 1960 to 2013 expressed in ratio per 1000 bivens

. IMog is the lagged logarithm of proportion of childremmunized against measles of
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193 countries from 1980 to 2013 expressed in pé&agerof children from 12-24 months
. MMR g is the lagged logarithm of average maternal mitytahtio of 193 countries
from 1990 to 2013 expressed in ratio per 100,088 births.
. HB oy is the lagged logarithm of average proportion ofnisi attended by skilled health
personnel expressed in percentage from 1984 to 2012

Methodology
A logarithmic functional form was used to achiekie best fit of the variables used in this study.

The appropriate lag structure was selected acaprtbnthe direction of the skewness and
kurtusis of the original metadata. Data transforomatalone did not correct the problem of
normality but since the researcher utilized théremopulation in this undertaking, it is assumed
that the distribution is normal. The researcherlegga all 193 countries to date, excluding one
independent and UN recognized country which hadata in all 5 variables namely Nauru and
US recognized independent state Vatican. An OL&s=ipn was then conducted to examine the
effect of maternal and child health outcome indiceito GDP per capita.

Limitations of Predictor Variable Use

Several indicators of maternal and child healthustavere available in different sources other
than WHO, WB and UNICEF. This study is only limitemlthe indicators for MDG 4 and 5 set
by the United Nations. The Millennium Developmenba® and targets come from the
Millennium Declaration signed by 189 countries,lirting 147 Heads of State, in September
2000. The goals and targets are inter-related andld be seen as a whole. They represent a
partnership between the developed countries andielreloping countries determined, as the
Declaration states, “to create an environment th@mational and global levels alike — which is
conducive to development and the elimination ofgaty’ (United Nations, 2003).

Data
GDP per Capita

GDP per capita is the gross domestic product divlmethe midyear population. GDP is the sum
of gross value added by all resident producerbéneconomy plus any product taxes and minus
any subsidies not included in the value of the potsl It is calculated without making
deductions for depreciation of fabricated assetdoordepletion and degradation of natural
resources. Data are in current U.S. dollar (The ldv8ank Group, 2015). The econometric
approach is based on panel data drawn from the sttatece of World Bank of the GDP per
capita of all UN member countries from 1960 to 20IBe original metadata contains a number
of lacking individual country information on a sjfecyear span. Thus, the researcher opted to
average the data of countries from 1960 to 201&iteimize error which was coded GDP.
Countries with missing data on this variable wakistluded in the analysis.

This study opted to estimate the effect of mateamal child health outcomes to country’s GDP
per capita. To do such, the researcher made it aketo which accurate parameters are necessary
to be included as indicators of maternal and chddlth. Based on the handbook released by the
United Nations Development Group (2013), the gaahber 4 (reduce child mortality) have
three indicators namely under-five mortality ratdant mortality rate, and proportion of children
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immunized against measles. On the other hand, goaber 5 (improve maternal health) have
two indicators namely maternal mortality ratio giwdportion of births attended by skilled health
personnel. In this study, the researcher utilizddiralicators that will serve as variable
representation of maternal and child health outsothat will serve as predictors of GDP per
capita which will be discussed below. Like the GBdta obtained from the data repository of
world bank, original metadata of all maternal amildc health variables contain a number of
lacking individual country information on a specitimeframe. Thus, the researcher averaged
the data of individual countries from 1960 to 2Gb3minimize error which was coded IMR,
UFMR, IM, MMR asnd HB. Countries with missing data these variables was still included in
the final analysis.

Infant Morality Rate

Under-five mortality rate is the number of infamtging before reaching one year of age, per
1,000 live births in a given year. (The World BaBkoup, 2015). In this study, the researcher
utilized the data from World Bank starting 196l 3.

Under-five Morality Rate

Under-five mortality rate is the probability perOQ0 that a newborn baby will die before
reaching the age five years old, if subject to sgecific mortality rates of the specified year
(The World Bank Group, 2015). In this study, thee@rcher utilized the data from World Bank
starting 1960 to 2013.

Proportion of Children Immunized against Measles

Child immunization measures the percentage of wmldages 12-23 months who received
vaccinations before 12 months or at any time betfoeesurvey. A child is considered adequately
immunized against measles after receiving one dbsaccine (The World Bank Group, 2015).
This study utilized the data from World Bank fro®80 to 2013.

Maternal Mortality Ratio

Maternal mortality ratio is the number of women widie from pregnancy-related causes while
pregnant or within 42 days of pregnancy terminatpmr 100,000 live births. The data are
estimated with a regression model using informatiorthe proportion of maternal deaths among
non-AIDS deaths in women ages 15-49, fertility tibiattendants, and GDP (The World Bank
Group, 2015).

Proportion of Births Attended by Skilled Health &amnnel
Births attended by skilled health staff are thecpatage of deliveries attended by personnel

trained to give the necessary supervision, care,amvice to women during pregnancy, labor,
and the postpartum period; to conduct deliveriegshair own; and to care for newborns (The
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World Bank Group, 2015). In this study, the datasehe from World Bank starting from 1986
to 2012.

Table 1 shows the summary descriptive statistiadh@idata used in the study. The results in the
table are the inverse common logarithm drawn froemdaommon logarithm output of the lagged
data. Based on the preliminary inspection, matemattality rate has the most number of
missing observation with a total of 93% out of 1€@3untries in this study. The remaining
variables garnered above 95% in the total numbeobsfervation. Measurement errors are
considered an important factor in empirical studigs this study, measurement errors are
minimized by using averages of the data from 1962Q13. In addition, the researcher utilized
all indicators indicators that will serve as val@abepresentation of maternal and child health
outcomes that will serve as predictors of GDP p@gita. Data came from data repository of
World Bank.

RESULTS

Status of Maternal and Child Health

Table 2 presents the case summary of average pageeneduction in infant mortality rate,
under-five mortality rate and maternal mortalitytiog and average percentage increase in
proportion of children immunized with measles amdpprtion of births attended with skilled
health personnel per continent. Individual coustignmary is also available upon request.

Based on the findings of this study utilizing WoBdnk data, the average percentage reduction
since the implementation of Millennium Developm&uals until 2013 in infant mortality rate in
the world is 3.52% (N=191). The highest was notedEurope with an average of 3.50%
reduction since 2000 while the lowest was note@deana with average of 0.94% reduction for
the past 13 years.

On the other hand, the under-five mortality ratéh@ world has an average reduction of 3.75%
(N=192) for since starting 2000 to 2013. The highest céida was noted in Oceana with 4.58%

reduction while the lowest was noted in AustraNeanwhile, there is an average reduction of
10.65% in the maternal mortality raticlN€181) across continents. Highest reduction was
observed in Oceana with 17.14% followed by Asiehwlit.44% while the lowest reduction was

observed in North America with an average reduabio®.59%.

Consequently, there is an average 0.62%:101) increase in the proportion of children
immunized with measles since 2000. The highest3irydars was documented in Oceana with
2.31% increase. Consequently, an average increfa8.85% (N=176) in the proportion of
births attended with skilled health personnel sid@80 until 2013. The highest was documented
in Europe with an average of 95.61% increase wihiéelowest was recorded in Oceana with
only 19.40% increase in the past 13 years.

Findings shows that there is a remaining big pgeggnin the infant mortality rate, under-five
mortality rate reduction and proportion of childreammunized with measles increase that
countries should work out enable to improve childrtality status. Still, the result implies that
even though the percentage presented were notbihpatve can appreciate that there is an
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improvement of child mortality in the world which less than 4% in both infant mortality and
under-five mortality rate, and less than 1% incegaghe proportion of children immunized with
measles.

On the other hand, a significant percentage wasdniotthe maternal mortality ratio with almost
11% reduction and proportion of births attendecdwsiilled health personnel with 79% increase
since 2000. This implies that over the past dectdse is an improvement in the maternal
health as evidenced by the percentage reductiorirenglase in the maternal health indicators.
Still, there is a big opportunity to further impethe maternal health in the world.

Effect of Maternal and Child Health Outcomes to GDPper capita

Table 3 shows the model summary and coefficientiasltable of the model of this study.
Among the three proposed models, the researcheedtimodel three since among the three,
model three has the most significant lesser erddmlel 3 has an F statistics of 199.664 which
suggest that it is statistically significant at 99pevalue <0.01) and the data fits the model.
Therefore we reject the null hypothesis and dedaeaise the model since it accounts for
significantly more variance in the criterion vatl@bthat would be expected by chance
(diagnostic procedures carried out are availabtbeérseparate attachment).

Findings of this study shows an R=0.908, R SquaB24) Adjusted R Square= 0.820 and
standard error of the estimate=0.26401. Findinggest that the predictor variables IM&1o,

IM Logr1o, MMR o910 and HBog10 accounts for about 82% of the model which impéegery high
degree of correlation. The remaining 18% is atteduo other factors other than the indicators
specified in the model. On the average, our eséisnaf GDP per capita with this model will be
wrong by 26.4%.

Table 4 also shows the coefficients table of thelehoLooking at the p-value of the t-test for
each predictor variables, and the standard ermges,can see that each maternal and child
indicators contributes to the model. After runnengegression of GORBy10 On infant mortality
rate, proportion of children immunized with measiesternal mortality ratio and proportion of
births attended with skilled health personnel,éemated intercept is 4.809 while the estimated
slopes of the variables are: IMR10= -0.407 (0.136 error), IMyg10= 0.238 (0.082 error), MMR
Log10 -0.489 (0.078 error) and HBy10 = -0.205 (0.084 error). Using the values presemtéitie
unstandardized coefficient values, the empiricatlehevould be:

GDPiogi0 = 4.809 - 0.407 (IMRiogi0) + 0.238 (IM 10g10) - 0.489 (MMR10g10) - 0.205 (HBi1og10).

A t-value of -2.98 for IMRg1o is significant at 99% (p<0.01). This implies thatpercent
decrease in infant mortality rate per 1000 livehsirwill increase GDP per capita by 0.41% in
US dollars. Next, a t-value of 2.90 for WYy is significant at 99% (p<0.01). This means that a
percent increase in proportion of children immudizéth measles will increase GDP per capita
by 0.24% in US dollars. Furthermore, a t-value @250 for MMRy410 is significant at 99%
(p<0.01). Thus, a percent decrease in maternalatitgrtatio per 1000 live births will increase
GDP per capita by 0.49% in US dollars. Finally;\alue of -2.456 for HBy10 is significant at
95% (p<0.05). This means that a percent decreageoportion of births attended by skilled
health personnel will increase GDP per capita B} % in US dollars.
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To illustrate further, Table 4 shows the effechadternal and child health outcomes to the GDP
per capita in percentage of the countries groupedrding to their continents. (A complete per
country maternal and child health outcomes efi@@DP per capita is also available).

Based on the findings, the mean effect of mateanal child health outcomes is 3.38% of the
country’s GDP per capita. This implies that suppdrby statistical evidences and utilizing the
model generated in this study, there is a minimdn2.82% and a maximum of 4.81% of a
country’s GDP per capita is being affected by treemal and child health outcomes while the
remaining more than 97.68% of the GDP per capitafiected by other factors other than
maternal and child health outcomes.

DISCUSSION

In the realizations of this study, it was foundttha@aternal and child health is indeed a very
important form of human capital. As discussed ia ititroduction, several constructs validated
health as an important form of human capital. Sihcenan capital’'s health contributes to

economic growth (Aisa and Pueyo, 2004; Barro, 198Bargava et al, 2001; Bloom and

Canning, 2004; Bloom and Canning, 2008; Bloom, @amnand Sevilla, 2001 and 2005; i

Casasnovas, 2005; Mayer, 2001; Rivera and Cuk@89; Weil, 2005; Zhang, Zhang, and Lee,
2001), this findings quantified the effects of thdémalth outcomes in relation to its effects to the
GDP per capita across nations.

Several studies supports the findings of this sttltht health contributes an effect to the
economic growth (Weil, 2013; Bloom, canning and if#v2001; Bloom, canning and Sevilla,
2003; Bloom and Canning, 2005; Bhargava et al. 120@ealth was believed to enhance the
workers’ productivity by increasing their physia@pacities, such as strength and endurance, as
well as their mental capacities, such as cognifivgctioning and reasoning ability. It was
expected that there should be a positive relatipnisetween health and productivity. Evidence
of this link is increasing at the microeconomicdev

It was found out that there is still remaining Ipgrcentage in the infant mortality rate, under-
five mortality rate reduction and proportion of Idnén immunized with measles that countries
should work out enable to improve child mortalitgtas. Consequently, eventhough the results
were minimal, we can appreciate that there isatilimprovement of child mortality in the world
which is less than 4% in both infant mortality amader-five mortality rate, and less than 1%
increase in the proportion of children immunizedthwmeasles. Conversely, a significant
percentage was noted in the maternal mortality naith almost 11% reduction and proportion
of births attended with skilled health personnehwi9% increase since 2000. Truly, there is an
improvement in the maternal health as evidencethéyercentage reduction and increase in the
maternal health indicators.

Finally, maternal and child health was estimateaffect 2.32% to 4.81% of a country’s GDP
per capita based on the utilization of the emplirroadel from the data gathered in the UN
countries. Improving the maternal and child head#hvices in terms of promotion and prevention
are keys to promote maternal and child health esibpet countries that have lower reduction in
maternal and child mortality or morbidity ratio.Better maternal and child health as evidenced
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by reduction in health outcomes ratio in terms afrtaity and morbidity would greatly
contribute in the reduction of its effects to trmmomic growth. Although there are so many
factors that are affecting the economic growthl, ste cannot neglect the existence of this very
small percentage. Once not given priority, thisldalouble or even triple in the coming years.

CONCLUSION

This paper examined the maternal and child healtus of countries across the globe and
formulated a regression model to estimate the efiethe maternal and child health outcome
status to the country’s per capita GDP. Since 2@@%re is a 3.52% average reduction of infant
mortality rate, 3.75% average reduction of undee-fimortality, 0.62% average increase in the
proportion of children immunized with measles, B34 average reduction of maternal and
79.25% average increase in the proportion of battended by skilled health personnel.

Lastly, the mean effect of maternal and child Healitcomes to GDP per capita is 3.39%. This
implies that based on the empirical findings oftktudy, there is a minimum of 2.32% to a
maximum of 4.81% of the country’s GDP per capitat tis being affected by the maternal and
child health outcomes while the remaining more tB&fo of the country’'s GDP per capita is

affected by other factors. This implies that 2.3@f4he country’s GDP are at risk if maternal

and child health status is not acceptable andfggnily poor.
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547 Appendix A

548

549  Table 1. Summary of Descriptive StatisticsSummary of data gathered from World

550 Bank per indicator of MDG 4 (Infant Mortality Ratdnder-five Mortality Rate and Proportion
551  of Children Immunized with Measles) and MDG5 (MagrMortality Ratio and Proportion of
552  Births Attended by Skilled Health Personnel).

Std.
Variables N % Minimum Maximum Mean Deviatio
n
GDP per Capita 190 98 149.50 81749.18 6338.07 10584.15
Infant Mortality Rate 191 98 4.0 163.2 54.61 39.75
Under-five Mortality Rate 191 98 .00 291.43 81.27 69.30

Proportion of Children 191 98  28.37 99.00  76.82 1577
Immunized with Measles

Maternal Mortality Ratio 181 93 4.33 1800.00 248.59 327.57

Proportion of Births Attended

by Skilled Health Personnel 184 95 7.10 100.00 78.43  25.96
553 Source: Author’s calculation. Data gatheredrom World Bank data repository.
554
555 Table 2. Status of Maternal and Child Health.Percentage Case Summaries per Continent. The
556 author averaged the reduction and increase of csises 2000 (where the MDG started) to
557 explore the average reduction of regions per indick MDG after 13 years. Reduction was
558 calculated by subtracting the year from the previgear starting 2000 and was averaged until
559  2013. Per country result is available upon request.

Average Average Average
Average reduction A reduction . g€
) : verage increase in
reduction n increase in of roportion
in Infant Under- . Maternal prop .
. ; . Proportion of : of skilled
Continent Mortality five o Mortality
. . Immunization . Health
since  Mortality : . Ratio
i . since 2000 in ) personnel
2000 in since o since since 2000
% 2000 in ° 2000in  ~%
in %
% %
N 47.00 47.00 47.00 46.00 45.00
Mean 4.10 4.19 0.50 14.44 81.30
Asia Minimum -0.69 -0.33 -1.77 -11.87 19.06
Maximum 10.43 10.80 3.69 50.46 100.00
Sd. 1.92 218 0.99 12.16 26.48
Deviation
N 54.00 54.00 54.00 53.00 53.00
Mean 3.21 3.92 1.08 11.65 62.01
Afri Minimum 0.00 1.12 -0.85 -14.07 7.10
rica .
Maximum 7.87 9.16 3.85 30.91 99.88
Std. 1.59 1.66 1.10 7.84 23.33

Deviation
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N 23.00 23.00 23.00 20.00 22.00
Mean 2.56 2.68 0.12 5.59 87.90
North  Minimum 0.87 -2.22 -0.69 -20.48 24.95
America Maximum 5.13 5.42 1.69 22.51 99.90
Std'. . 1.20 1.58 0.56 11.16 19.98
Deviation
N 12.00 12.00 12.00 12.00 12.00
Mean 3.50 3.67 0.16 6.05 90.28
South  Minimum 1.94 2.15 -0.92 -21.40 67.95
America Maximum 6.38 6.52 1.00 19.28 99.80
Std'. . 1.49 1.51 0.56 12.40 10.46
Deviation
N 41.00 42.00 41.00 39.00 30.00
Mean 4.31 4.05 0.50 8.55 95.61
E Minimum 1.73 0.00 -1.54 -64.67 28.90
urope .
Maximum 8.68 8.63 6.77 39.18 100.00
Std'. . 1.63 1.88 1.24 16.52 14.75
Deviation
N 13.00 13.00 13.00 10.00 13.00
Mean 2.10 2.39 0.73 11.09 84.42
Australia Minimum 0.22 0.25 -1.85 -10.47 23.80
Maximum 4.48 5.01 5.38 26.13 100.00
Std'. . 1.17 1.26 1.62 9.99 24.10
Deviation
N 1.00 1.00 1.00 1.00 1.00
Mean 0.94 4.58 2.31 17.14 19.40
Oceana Minimum 0.94 4.58 2.31 17.14 19.40
Maximum 0.94 4,58 2.31 17.14 19.40
Std.
Deviation
N 191.00 192.00 191.00 181.00 176.00
Total M_ee_m 3.52 3.75 0.62 10.65 79.25
Minimum -0.69 -2.22 -1.85 -64.67 7.10
Maximum 10.43 10.80 6.77 50.46 100.00

Source: Author’s calculation. Data gathered from Waold Bank data repository.



562
563

Table 3.Model Summary and Coefficient Values

Model 1 Model 2 Model 3
(Constant) 4.817 4.734 4.809
0.161 0.160 0.162
IMR_Log -1.383** - -0.407***
0.559 - 0.136
[UFMR _log 0.957* -0.319** -
0.531 0.131 -
IM_log 0.226*** 0.246*** 0.238***
0.082 0.082 0.082
MMR_log -0.522%** -0.501*** -0.489***
0.080 0.081 0.078
HB_log -0.232%** -0.217** -0.205**
0.084 0.085 0.084
F Statistics 162.477 195.697 199.664
R 0.909 0.906 0.908
R Square 0.827 0.821 0.824
Adjusted R 0.822 0.817 0.820
Standard Error of 0.26230 0.26620 0.26401
Estimate
P-value Significant at 10% Significant at 10%| Significant at 10%

Source: Author’s calculation. Data gathered in Wortl Bank data repository.

Table 4. Effects of maternal and child health outcomes to GP per capita in
percentage.Results were forecasted from the model generatu this researc
utilizing the averaged GDP per capita data of coemtfrom World Bank. Individue
country results is available upon request.

[Continent N Minimu | Maximu Std. Mean |% of Total
m m Deviation N
Asia 47 2.54 4.24 45449 3.3624 24.5%
Africa 54 2.32 4.43 34371 2.7627 28.1%
North 23 2.67 454 47510 3.5576 12.0%
America
South 12 2.81 3.72 25274 3.2695 6.3%
America
Europe 42 3.45 4.81 30614 4.0954 21.9%
Australia 13 2.61 4.49 .62468 3.6024 6.8%
|Oceana 1 3.09 3.09 : 3.0890 0.5%
Total 192 2.32 4.81 .62090 3.3865 | 100.0%

Source: Author’s calculation. Data gatheredn World Bank data repository.
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