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Abstract

The specific objectives of this paper were: (iegtimate the effects of life expectancy and mdytadites
on the per capita gross national income; and diiptopose to countries in the African region a cfet
generic steps for implementing the action agendaomenended by WHO Commission for
Macroeconomics and Health (CMH), within the conteft national development plans and poverty
reduction strategies. Four simple double-log (logédr or constant elasticity) regression equatiopse
estimated with data from the World Health Stats®2011. The dependent variable in all equationsthas
logarithm of per capita gross national income.

The key findings were as follows: in equation 1 ¢oefficients for life expectancy and adult liteydwad a
positive sign and were statistically significant%i% confidence level; in equation 2 the coeffititor
under 5 mortality rate took a negative sign and stasistically significant; in equation 3 the coefnts

for adult mortality rate and adult literacy wereatitically significant and had expected signs; amd
equation 4 the coefficient for maternal mortalitgswnot statistically significant at 95% level ohéidence

but had a negative sign as expected. These resedtdy show a significant correlation between papita
gross national income and life expectancy, undaioBality rate, and adult mortality rate. This inesl that

by working closely with health development partpersuntries in the African region can better their
economic prospects through greater investmentdosedo-client health systems and increased use of
proven cost-effective prevention and treatmentrugetions to curb mortality and increase life expacy.
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1. Introduction

Improved health is not just an end in itself bioain essential means of reducing poverty and éogie
sustained economic growth. In the WHO African Regioealth outcomes must be significantly improved
because the current huge burden of disease largdgrmines socioeconomic development.

In recognition of the above, the WHO Director-Getteastablished the Commission on Macroeconomics
and Health (CMH) in January 2000 to study the libkéween increased investments in health, economic
development and poverty reduction. The findingshef Commission, published in December 2001 (WHO
2001), demonstrated that judicious investmentsealth can help increase economic growth in devetppi
countries.

The Commission’s analysis revealed that:
< ill-health contributes significantly to poverty atav economic growth;
« afew health conditions account for the high prdéiparof ill-health and premature deaths;
¢ a substantial increase in the use of cost-effectiterventions in addressing priority health
problems can potentially save millions of lives pear;
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« a close-to-client (CTC) system is required to iaske cost-effective interventions targeting the
poor;

e the current level of health spending in Member &tais not sufficient to help implement
cost-effective interventions.

The Fifty-fifth World Health Assembly, held in M&002, commended the CMH action agenda as a useful
approach to the achievement of the Millennium Depeient Goals (MDGs) (WHO 2002, UN 2000) and
the targets of the New Partnership for Africa’s Blepment (NEPAD) (NEPAD 2001).

The purpose of this paper is to put the key CMHilifigs in the WHO African Region perspective. The
specific objectives are: (i) to estimate the efeat life expectancy and mortality rates on the qegita
gross national income (GNI); and (ii) to propose&daintries in the African region a set of genetéps for
implementing the action agenda recommended by WH@r@ission for Macroeconomics and Health
(CMH), within the context of national developmetdmns and poverty reduction strategies.

2. Methods
2.1 Analytical framework

According to the CMH, per capita gross nationaloime is hypothesized to be a function of health
outcomes (e.g. life expectancy and mortality ratey) education (e.g. adult literacy) (WHO 2001). We
would expect a positive relationship between pepitaaGNI and life expectancy and educational
attainment. As life expectancy and adult literaogréase, we would expect per capita GNI to alsease
(and vice versa). On the contrary, we would expecinverse relationship between per capita GNI and
mortality rates. This is because while increasetiféenexpectancy and adult literacy enhance stawks
human capital, and hence productive capabilitiessnature mortality erodes them.

Formally, the effect of life expectancy and mottaliates on the per capita GNI can be expressed as
follows:

PER_CAPITAGNI=f (LE, USMR,1560MRMMR, Literacy)......... 0

where: f = function of; PER_CAPITA_GNI = per capi@NI in purchasing power parity, i.e. total

gross national income divided by population; LEverage life expectancy at birth (years); USMR =
under-five mortality rate (probability of dying bgge 5 per 1000 live births); 1560MR = adult
mortality rate (probability of dying between 15 & years per 1000 population); MMR = maternal
mortality ratio (per 100 000 live births); Literasyadult literacy rate (%).

We estimated four simple double-log equations $igelcbelow:

logPER_CARTA_GNI=loga+ S, logLE +f, log Literacy+€.........cc.....ou... @
logPER_CARTA_GNI =loga + B, logU5MR+, log Literacy+€.................. B
logPER_CARTA_GNI =loga + S, 1og156QMR + 3, log Literacy +e............ 4)
logPER_CARTA_GNI =loga + S, logMMR+j, log Literacy+c«............ ®)

where: log is the natural log (i.e., log to thedogswhere ise equals 2.718x is the intercept terng’s
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are the coefficients of elasticity (CoE), i.e. fhercentage change in per capita GNI for a giverllsma
percentage change in a specific explanatory vajadhd £ is a random (stochastic) error term
capturing all factors that affect per capita GNi are not taken into account explicitly (Gujars3i88,
Kirigia et al2004).

CoE is the ratio of the percentage change in peitac&NI (PER_CAPITA_GNI) to the percentage
change in a specific independent (explanatory)abde, such as LE. Mathematically, the absolute
value of the CoE ranges from zero (perfectly inedaPER_CAPITA_GNI) to infinity (perfectly
elastic PER_CAPITA_GNI). Unitary elastic PER_CAPITBNI depicts a scenario in which the
percentage change in PER_CAPITA_GNI is exactly etyuthe percentage change in an independent
variable, i.e. CoE=1. Inelastic PER_CAPITA_GNI rsf¢o a situation where PER_CAPITA_GNI is
relatively unresponsive to a change in an indepandariable, i.e. CoE > 0 < 1. Similarly, elastic
PER_CAPITA_GNI implies that GNI is relatively resmive to a change in an independent variable,
i.e. CoE > 1. Thus, in simple terms, elasticityaisneasure of the degree of responsiveness of a
dependent variable (PER_CAPITA_GNI in our caseglanges in an independent variable, such as
LE.

2.2 Data Sources and Analysis

The per capita GNI, average life expectancy, ufider-mortality rate, adult mortality rate, maternal
mortality rate, and adult literacy rate data on4Becountries in the WHO African Region, which wesed

to estimate equations 2 to 5, were obtained froenWlorld Health Statistics 2011 (WHO 2011). The raw
data were collated in EXCEL spreadsheet, and sulesdly, exported to STATA (Statacorp 2010) for
analysis. Prior to estimation of the regressionatign 2 to 5, both the dependent and independent
(explanatory) variables were transformed into thegarithms using standard STATA commands.

3. Resultsand Discussion
3.1 Analysis

Table 1 provides a summary of descriptive Stassti;mean, median, standard deviation, minimum,
maximum). There is remarkable variation in per tzaf@NI between countries, e.g. the minimum is 16851
while the maximum is Int$19,330 (in PPP). Also thés significant variation in the life expectancesd
mortality rates between countries — minimum is é&rg and maximum is 73 years.

Table 2 presents the results of regression of idmarof per capita GNI against various health ooies
(explanatory variables). In equation 1, the cogdfits for the logarithms of average life expectaathirth
and adult literacy were positive and statisticallynificant at 95% level of confidence. The peritz NI
was elastic with respect to both explanatory vdemlsince their coefficients were greater than dkee.
shown in Table 2, the life expectancy elasticitgftioient is 2.732, implying that for a one percerntrease

in the life expectancy, the per capita gross natiolcome on the average increases by about 2 @32put.
The adjusted R-squared was 0.268, meaning thatvithéndependent variables explained about 27% @f th
total variations in the per capita GNI.

In equation 2, the coefficient for under-five mditiarate was statistically significant and hadexpected a
negative sign. The coefficient for adult literaege had as expected a positive sign but was niifisignt

at 95% confidence level. Both coefficients weres lggn one, signifying that in this equation, tlee gapita
GNI was inelastic in relation to under-five mortaland adult literacy. The adjusted R-squared was®)

implying that under-five mortality rate and adufetacy rate accounted for about 30% of variationger

capita GNI.

In equation 3, the coefficients for adult mortalite and adult literacy were both statisticalyngficant at
95% level of confidence. The coefficient for adulortality had a negative sign and that of adudiréity
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rate was positive as expected. Whilst the coefficfer adult mortality was less than one, the arreafult
literacy was greater than one. The adult mortaitg elasticity coefficient was -0.793, denotingttfor a
one percent increase in adult mortality rate, the qapita gross national income on average dednse
about 0.793%. Since the adult mortality rate etétgtivalue of 0.793 is less than one in absolutams$e one
can say that the per capita GNI is adult mortakife-inelastic. On the contrary, since the adultcation
rate elasticity value of 1.383 is greater than ionabsolute terms, we can say that per capita GMdult
literacy-elastic. The adjusted R-squared was 0.Bflicating the two variables explained almost 26f6
variations in the dependent variable.

In equation 4, the coefficient for maternal mottatatio was not statistically significant at 95%néidence.
However, it had a negative sign as expected. Thenma mortality elasticity coefficient of -0.06@dicate
that for a one percent increase in MMR, the peitad@pNI on average decreases by about 0.062%. Becau
the MMR elasticity value of 0.062 is less than eam@bsolute terms, one can conclude that the p@taca
GNI is maternal mortality-inelastic. On the othanid, the coefficient for adult literacy rate waatistically
significant and had a positive sign, and was gretltan one meaning that per capita GNI is adult
literacy-elastic in equation 4. In view of the faleat the adult literacy elasticity coefficientli20, the per
capita GNI on average increases by about 1.2% fameapercent increase in the adult literacy rate T
adjusted R-squared was 0.213, which suggestshtbat variables accounted for 21% of variationthi
per capita GNI.

Figures 1 and 5 show that as the life expectandyaahult literacy rate increase, the per capita @lsd
increases. Figure 2 and 3 and 4 portray that pgatac&NI decreases with increase in under-five aiiyt
rate, adult mortality rate, and maternal mortatityio. These results clearly show that there itrang
correlation between capita GNI and life expectanoyger-five mortality rate and adult mortality raféne
findings are consistent with those of the CMH (WRQ01), Gallup and Sachs (2001) and Bloom and
Sachs (1998) among others.

The WHO African Region population suffers a heawden of communicable and non-communicable
diseases. In the year 2002, 66% of the 10.7 millieaths that occurred in the Region resulted filoentén
causes shown in Figure 7 (WHO 2005a). HIV/AIDS, éowespiratory tract infection, malaria, diarrhoeal
diseases and maternal and perinatal conditionseabmtounted for 55% of the deaths and 54% of
disability-adjusted life years. This heavy burdeh disease and its multiple effects on productivity,
demography and education have contributed sigmifigato Africa’s chronically poor economic
performance (Bloom and Sachs 1998).

Substantial increase in the use of available cibstiéve interventions to address priority healtiolgems
can potentially save millions of lives each yeatha Region. About 47% of the population in the iReg
have no access to health services and more tharo¥ €8¢ people have no access to essential druggdW
2000); and about 59% of pregnant women deliverdsahithout the assistance of skilled health pershnn
out-of-pocket expenditures constitute 51% to 90%hef private health expenditure in 14 countries and
91% to 100% in 24 countries (in a region where 88@ people live below the international income
poverty lines of US$1 per day) (WHO 2005a). Manysteeffective interventions (e.g. use of
insecticide-treated materials, directly-observedtiment - short-course (DOTS), condoms, vaccinassig
childhood killer diseases) are available and yelythre not reaching the poor (WHO 2001). There is,
therefore, need to substantially increase the tiseah interventions.

A close-to-client (CTC) system (a health systent firavides affordable promotive, preventive andibas
curative care in localities inhabited mainly by tor) is required to scale up cost-effective pubkalth
interventions targeting the poor (WHO 2001). CTGtsyns consisting of health centres, health posts an
outreach points are capable of delivering the kast-effective interventions (cost-effective intamiens
are public health interventions with the least qast unit of effectiveness) required to reducelthden of
disease and improve health conditions in the Regideveloping an effective CTC system requires
increased investments in infrastructure and heateonnel capacity building.
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Opportunities exist to improve current resourceoction within health systems by increasing the
proportion of resources allocated to CTC systenysudertaking significant health sector reformsreno
resources can be reallocated from over-resoureed,dost-effective systems of care to more costigfe
CTC systems. There is also growing evidence inRkgion that national health systems (Kirigiaal
2007), hospitals (Mbeeét al 2004; Osekt al 2005; Kirigia, Emrouznejad and Sambo 2002; Masiyal
2002; Zere, Mcintyre and Addison 2001; Kirigia, Llamnand Sambo 2000) and health centers (Kiggial
2008; Masiyeet al 2006; Renneet al 2005; Kirigiaet al 2004; Kirigia, Sambo and Scheel 2001) can attend
to more patients if the resources available to theerbetter managed.

Despite efforts to improve efficiency in the use afailable resources, the level of health spending
Member States is not sufficient to scale up coteti’e interventions. The CMH estimated that a
minimum of US$ 34 per capita per year would be ireglto provide an essential package of publictheal
interventions (WHO 2001). Between 2000 and 2008 nlenber of countries achieving the CMH
recommendation increased from 11 to 27, out of fic@&n Regional countries (WHO 2011). Thus, the 19
(41%) countries currently spending less than US®RB4ealth per capita per year will need to inczeas
their budgetary allocations to reach the recommeémai@imum health spending.

Member States can increase their domestic resaaitoeations to health. Heads of State of African
countries made a commitment in Abuja to allocatieast 15% of their annual budgets to the heakttose
(OAU 2000). Yet, in 2008, six countries spent ldwmn 5% of their total annual national budget oalthe

14 countries spent between 5% and 9%; 18 courdpest between 10% and 14%; and seven countries
spent 15% and above of their budget on health. ®elgen countries spent 15% or above of their bgdget
on health (WHO 2011). This means that 39 countsjgsnt less than 15% of their national budgets on
health and will need to take appropriate stepslfidlfthe commitment given by their respective tdezof
State (See Figure 8).

In spite of the increased allocation of domest&oteces to health, a financing gap will still neaedbe
filled from external sources. CMH estimated thabbally, US$ 27 billion per year (as measured asgfain
the current US$ 6 billion) will need to be mobilizéom international donors to complement domestic
resources (WHO 2001). Therefore, Member States teedvocate, individually and collectively, at the
international level, for a fair share of such funikisaddition, there will be need to significanithyprove the
management of resources and the capacity to usadtiidional resources in a manner that especially
benefits the poor.

Investment in health-related sectors ought to loeeased to tackle social determinants of health QVH
2008). Almost 66% of the population in the Regiaok sustainable access to improved sanitatioritfasil
39% lack sustainable access to an improved watecspand 37% of adults in the Region are illiterat
(WHO 2011). This underscores the need for increaseelstments in sectors such as water, sanitation,
education and agriculture, all of which have anactmpn health in order to achieve the relevant MDGs

3.2 Regional Response to the Report of the Conomissi Macroeconomics and Health

In June 2002, a Regional Health Economics Capa&titgngthening Workshop took place in Windhoek,
Namibia. A total of 103 senior economists, plannansl public health specialists from 43 countries
participated in the workshop which critically examad the CMH findings and recommendations; the healt
component of Poverty Reduction Strategy Papers BBR®ealth care financing; national health accgunt
and health systems performance assessment.

The participants generally felt that the CMH reppresented compelling evidence that health was a
prerequisite for economic development, and thatrdemmmended action agenda was pertinent for the
African Region. However, they envisaged that cdastplanning to implement that agenda might faee th
following challenges:

a) limited capacity of ministries of health to undéeaadvocacy and negotiate with other sectors and
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partners;

b) weak national health management information systems

c) need to revise the health component of PRSPs tadacstrategies for scaling up the essential
package of interventions;

d) proliferation of committees at the national level;

e) attrition of human resources resulting from braiaiiat

f) lack of sustainable health care financing mechasiism

g) making health systems responsive to the needsxqeti@tions of the poor;

h) coordination of donor support to enhance contrimgi to the attainment of national health
developmental goals.

At the recommendation of the Windhoek workshopagenda item entitled “Macroeconomics and health:
The way forward in the African Region”, was incladi the Fifty-third session of the WHO Regional
Committee for Africa. The Committee adopted a nesoh (WHO Regional Office for Africa 2003) urging
Member States of the African Region:

a) to widely disseminate among all stakeholders thdifigs and recommendations of the CMH and
build consensus for action;

b) to establish or strengthen institutional mechanifmnsmplementing the recommendations of the
CMH;

c) to develop multi-year strategic plans for scaling liealth investment into pro-poor health
interventions;

d) to revise health sector and health-related devedmprplans, the relevant components of Poverty
Reduction Strategy Papers (PRSPs) and Medium-Texperigliture Frameworks (MTEFS) to
incorporate strategic plans for scaling up pro-goealth investments;

e) to fulfill the pledge made by Heads of State in jbto allocate at least 15% of their annual
budgets to the improvement of the health sector;

f) to utilize the multi-year strategic plans to matsliresources from domestic and external sources
in a sustainable manner;

g) to closely involve relevant ministries and ageneidth responsibility for specific components of
the strategic plan (e.g. health services, watertatéon, nutrition, education, finance, planning)
during planning, implementation and monitoring;

h) to strengthen health economics and public heajacty within the ministries of health and other
relevant sectors in order to enhance health invastsnand pre-empt and mitigate negative effects
of development projects on public health.

3.3 The Way Forward

The CMH report recommends enhanced political comenitt, at both national and international levels, to
increased investments for scaling up the delivengessential health interventions using close-terli
health systems (WHO 2001). Given that different MemStates face different challenges, and consigeri
the lessons learnt from the Ghana (Government @n@2005) experience, this paper suggests steps tha
can be taken to implement the CMH recommendatidohs.steps suggested below should be implemented
within the framework of:

a) existing national policies, development plans aodepty reduction strategies;

b) administrative, planning, implementation and mamitp structures and processes existing in

individual countries.

The suggested steps to be taken at the countriydexvas follows:

Step 1: Dissemination, at country level, of thalifigs and recommendations of the Commission on
Macroeconomics and Health and consensus buildinthein relevance

Ministries of health, with support from relevantitéd Nations (UN) Agencies and the World Bank, may
12
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organize a meeting of key stakeholders to dissemitiee CMH findings and recommendations and build
consensus on their relevance to the national heailthtion. This would potentially set in motiompeocess
that would build greater political and financialhemitment to the health sector.

Step 2:  Making institutional arrangements to fdeilé implementation of the recommendations of the
Commission on Macroeconomics and Health in the t@mm

Individual countries may set up an inter-ministeriational steering committee on macroeconomics and
health or, where appropriate, expand the termsetdrence and composition of existing committees
performing similar functions to take action on ®EIH recommendations. This committee may spearhead
the scaling up of priority health and health-refateterventions and, at national and internatidasaéls,
undertake advocacy for increased investments idtthedts membership may consist of ministers
responsible for health, economic planning and mai@ooperation, finance, local government andlrura
development, works and housing as well as parligan@ms, representatives of civil society, the giév
sector, UN agencies, and bilateral and multilatéoalors.

A technical committee, acting as the secretaridhefnational steering committee on macroeconoarics
health, may be established to undertake a heaithtisin analysis and an economic analysis of atéere
health interventions and financing options. Thismouttee may comprise a health economist,
representatives of ministries of health (includmglic health specialists and planners); educatizater
supply and sanitation; finance; economic planning eegional cooperation; local government and rural
development; as well as representatives of the doormmunity and relevant UN Agencies.

Step 3:  Analysis and strategy development

Drawing on the recommendations of CMH and naticstedtegic plans such as the Poverty Reduction
Strategy Papers, the technical committee will caury analyses of: the national health situatiortional
health policies, including human resource policesl plans; health system performance (goals and
functions); national health accounts (or natioredlth expenditure) to quantify the financial cdmfition to
health from the activities undertaken by all thetses; and macroeconomic (including poverty) inthca

to facilitate the development of a sound stratemystaling up health interventions. The emergingsga
information and health systems performance candugeased in a multi-year strategic plan. The main
purpose of this plan is to extend the coveragessémtial health and health-related services afténg into
account synergy with other health-related sectohould ensure consistency with sound macroecanom
policy framework and provide the basis for fillingformation gaps through adequate investment in
operations research.

The plan would contain:
(a) an analysis of health and health-related sectors;
(b) a set of priority national health problems;
(c) a package of cost-effective essential public heatdrventions for addressing problems;
(d) current levels of coverage of various essentigrir@ntions;
(e) the target coverage of individual essential healtrventions;
(f) the cost of scaling up the use of essential intgiops to the desired levels including the cost of
strengthening close-to-client health services;
(g) an estimate of the current level of spending (bnodk@wn by source) on essential interventions;
(h) an estimate of the expenditure gap (i.e. item “fiius item “g” above);
() an indication of how the expenditure gap would i&arfced (from domestic and international
sources);
() a monitoring and evaluation section.
The relevant ministries and agencies primarily oesjble for specific components of the defined etak
public health interventions will need to devisegasals for scaling up such interventions.
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Step 4:  Filling expenditure gaps

The technical committee will, on the recommendatibthe national steering committee, develop sdesar
of how expenditure gaps can be bridged. The adgastand disadvantages of each scenario should be
carefully examined and considered. The scenariog in@dude: reduction of the technical and allocativ
inefficiencies within and between health-relatedtses and subsectors; termination of least cost=tffe
diagnostic procedures and health interventionsonal social health insurance (Carrin, Desmet aasaRa
2001; WHO 2005b; African Union 2006) funded fromin"staxes (e.g. on tobacco and alcohol); a
dedicated tax for health; reallocation of budgetasources from other sectors such as defencegtredu
of subsidies for the export-oriented manufactuimdustry; funds expected from the highly-indebtedmp
countries (HIPC) initiative; soft loans and grarftom multilateral and bilateral donor agencies;
development of project proposals for submissiotht Global Alliance for Vaccines and Immunizations
(GAVI), the Global Fund to Fight AIDS, Tuberculosiad Malaria (GFATM) and the Multicountry AIDS
Programme of the World Bank.

Step 5: Using the multi-year strategic plan (stept@ revise the health and health-related sector
development plans and the relevant components $PBR

The multi-year strategic plan should be incorpatait@o the relevant health and health-related secto
development plans (e.g. health, water supply amitat®n, education) and the relevant components of
poverty reduction strategy papers (PRSPs) and #diuvh Term Expenditure Frameworks (MTEF).

Step 6: Implementation of the multi-year stratggan

The ministries and agencies with primary respotisitfior specific components of the strategic pl@g.
health services, water, sanitation, nutrition) wéhle up their respective interventions.

Step 7:  Monitoring, evaluation and reporting

The national steering committee on macroeconomck reealth will monitor the implementation of the
strategic plan as well as the proposals develogezhbh lead ministry or agency. To that end, th®onal
steering committee will develop key indicators alatide on a frequency of reporting consistent with
national reporting mechanisms. As a guide, theonati steering committee may consider meeting
half-yearly to review progress in the implementataf the strategic plan and its relevant proposHie
lessons emerging from these reviews will then leelis revise the plans.

Partner alliances ought to be built and maintaiatedll levels, to ensure that countries receiver@mate
support when developing, implementing, monitoringd aevaluating multi-year plans for scaling up
pro-poor health investments. Such alliances woulblve stakeholders such as the relevant UN and
bilateral development agencies, the World Bank, African Development Bank, the African Union, the
NEPAD Secretariat, civil society, international amational NGOs, private organizations, academias an
global initiatives, e.g. GFATM, GAVI, Stop TB, Rdlack Malaria Partnership.

Those partners ought to:

(a) disseminate the key CMH findings and recommendattorgovernments, members of parliament,
civil servants, civil society, local leaders antetrelevant development partners;

(b) support countries to develop or strengthen existiatipnal institutional mechanisms for planning,
implementing and monitoring the CMH recommendatjons

(c) provide technical support to the national steegogimittee and lead ministries or agencies to
enable them to develop plans and proposals foingcap relevant national interventions;

(d) strengthen Member States’ capacity to collect,ya@ealdocument, disseminate and utilize relevant
health and economic evidence;

(e) monitor and document lessons emerging from theemphtation of the CMH recommendations
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in different countries and facilitate shared leagi@among countries.
5. Conclusion

This paper has attempted to put the key findingghefCMH within the context of the African Regidh.
has proposed to countries in the African Regioetao§ generic steps for implementing the actionnage
recommended by CMH, within the context of natioteelopment plans and poverty reduction strategies.

By working closely with health development partnecsuntries can better their economic prospects
through greater investments in close-to-client thmeaystems and increased use of cost-effective
interventions in addressing priority national hiegdtoblems.
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Table 1; Descriptive Satistics (mean, median, standard deviation, minimum, maximum)

Variable Mear Mediar Standarc Minimum Maximurr
deviation

Per capite| 2,632 1,51( 4,64( 162 19,33(

gross nationa|

income

life expectanc | 54 55 7 47 73

Unde+five 127 111 51 10 20¢

mortality rate

Adult  (15-60 | 38: 364 12t 12C 61c

years)

mortality rate

Maternal 62C 49( 284 36 1,20(

mortality ratio

Logarithm of| 63 70 20 26 93

adult literacy

rate
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Table 2: Regression of logarithm of per capita gnoeational income against various health outcome
indicators

Equaton | Variable Coefficien | ‘t’ statistic P>t 95% confidence interv
1 Logarithm of life| 2.73211 2.4C 0.021 4331116 5.0311.
expectancy at birth
Logarithm of adul| 1.13684. 2.8( 0.00¢ .3183335 1.9553!
literacy rate
Constar -3.55156! | -1.8¢ 0.07: -7.444182 .34105:
Number o | 46
observations
F( 2, 43) 9.2¢
Adjusted F-square | 0.268(
2 Logarithm of | -.686107! | -2.8( 0.00¢ -1.180436 -.191779:
under-five
mortality rate
Logarithm of adul| .730811: 1.62 0.112 -.178284 1.6399(
literacy rate
Constar 3.30890: 2.8¢ 0.00¢ 1.001472 5.616:
Number 0| 46
observations
F( 2, 43 10.5¢
Adjusted F-square | 0.298:
3 Logarithm of adul| -.793480 | -2.2¢ 0.03( -1.507957 -.07900:7
(15-60 years
mortality rate
Logarithm of adul| 1.3835: 3.51 0.001 .5885413 2.1784!
literacy rate
Constar 2.78205. 2.42 0.02( 4617483 5.1023!
Number 0| 46
observations
F( 2, 43 8.7¢
Adjusted F-square | 0.256¢
4 Logarithm of| -.061806; | -1.5¢ 0.13: -.1430848 .01947.
maternal mortality
ratio
Logarithm of adul| 1.20114 2.8¢ 0.007 .3440617
literacy rate 2.058226
Constar 1.24840! 1.5¢€ 0.12¢ -.3620744 2.85¢
Numbe of | 46
observations
F( 2, 43 7.1C
Adjusted F-square | 0.213:
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