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Abstract

Using data for World Bank Development Indicators (2015) database from 1995 to 2013, this paper explores the impact of public health
expenditure on national health outcomes in Tanzania while GDP per capita and improved sanitation facilities as explanatory variables
were controlled for. Two national health outcomes indicators namely, infant and under-five mortality were used as dependent variables.
With separate modeling approach, Frequentist and Bayesian based on time series and Markov Chain Monte Carlo (MCMC) respectively,
empirical evidence shows that income, represented by real GDP per capita lower infant and under-five mortality in Tanzania. Under both
methodological approach regardless of the sample size, we failed to support evidence that, public health expenditure and improved sani-
tation facilities had an impact on child health outcomes. Our results imply that, public health spending in Tanzania is poorly targeted to
bring good child health outcomes. The paper draws attention to policy makers in Tanzania to focus either within public health spending
composition or beyond to other close determinants of infant and under-five mortality.
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1. Introduction

The performance of a country health system lies with government
(World Health Report, 2000). Health system performance in many
countries differs, as some countries perform well while others
perform poorly (World Health Report, 2000). This implies that the
primary goal of government financial resource (that is public
health expenditure categories), and health care system is to im-
prove the health of the population they serve (Kim & Lane, 2013;
World Bank Report, 2000). The fundamental responsibility of any
government is to improve overall management processes starting
from financial resources (expenditure categories, budget elements,
health system inputs: those are human resources) leading to better
health outcomes. Better health outcomes for people are always a
national priority that any government has to handle properly. Eve-
ry year, government spends money on health to impact the poor,
because the poor are likely to obtain health services at public
health facilities (Gupta et al., 2003).

Countries with similar level of development, public health spend-
ing differs greatly in health outcomes measures (World Health
Report, 2000). For instance, with the same level of resources; one
country can generates better health outcomes than another coun-
try, or generates the same outcomes with fewer resources (Elola et
al., 1995). Our primary question is what makes good health out-
comes (infant and under-five mortality) between per capita income
and public health expenditures in Tanzania? This question may
help policy makers to understand among others the factors that
make a difference to health outcomes. Therefore, our paper ex-
plores the relationship between health outcomes, per capita in-
come and public health expenditures in Tanzania.

Many studies examined the link between public health expenditure
and health outcomes (infant and under-five mortality). These stud-
ies do not agree with each other, while others found a clear rela-
tionship (Emamgholipour & Asemane, 2016, Boachie & Ramu,
2016, Basu et al., 2015, Akinci et al., 2014, Singh, 2014, Kim &
Lane, 2013, Dieleman, 2013, Cevik & Tasar, 2013, Novignon et
al., 2012, Akinkugbe & Mohanoe, 2009, Gani, 2008, Anywanu &
Erhijakpor, 2007, Bokhari et al. 2007, Nixon & Ulmann 2006, Issa
& Quattara, 2005, Gupta et al., 2002) others found no relationship
between public health expenditure and health outcomes (Ssozi &
Amlani, 2015, Deluna & Peralta, 2014, Yaqub et al., 2012,
McGuire, 2006, McGuire, 2002, Filmer & Pritchett, 1999, Burn-
side & Dollar, 1998, Musgrove, 1996, Kim & Moody, 1992).

The majority of studies examined the effect of public health ex-
penditure on health outcomes were based on estimates of combin-
ing either developing or developed countries using panel data (for
example, Akinci et al., 2014, Deluna & Peralta, 2014, Kim &
Lane, 2013, Cevik &Tasar, 2013, Dieleman, 2013, Novignon et
al., 2012, Bokhari et al., 2007, Gani, 2008, Nixon & Ulmann,
2006, Filmer & Pritchett, 1999). Studies intended specifically on
single countries are very limited (for example, Boachie & Ramu,
2016, Yaqub et al., 2010, Akinkugbe & Mohanoe, 2009). Studies
combining countries with different levels of development and
health outcome indicators do not provide a unique picture of each
country's characteristics. Single country studies are useful to esti-
mate the relationship between public health expenditure and health
outcomes because it might inform domestic policies and build
national strategic plans.

Methodologies used in different studies differ in sample size, time
periods and variables selection. Various authors have pointed out
problems with sample size, especially those that applied fre-
quentist approach to study the effect of public health expenditure
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on health outcomes. Among them (for example, Dieleman, 2013)
argued about ill-powered sample size used and simultaneity prob-
lem encountered between GDP per capita and public health ex-
penditure( Akinci et al., 2014, and Barenberg et al., 2015) thus
requiring instrumental variables or using two stages least-squares
regression model to overcome endogeneity. Dieleman, (2013)
claimed that studies linking between public health expenditure and
health outcomes might be due to small sample size such as that by
Anand & Ravalion,(1993), Filmer & Pritchett, (1999) used less
than 100 observations.

This paper contributes to this literature by comparing both Bayesi-
an Approach and Frequentist Approach (that is, the time-series
analysis) in studying the impact of public health expenditure on
health outcomes in Tanzania. The reason for incorporating the
Bayesian analysis is to get reliable estimation results when a re-
searcher doubts about endogeneity and also to address the problem
of sample size and simultaneity bias experienced in previous re-
search and to find whether different methodologies and sample
size results to different relationship. Frequentist approach intended
to compare the low ill-power problems due to small data sets as
argued by Dieleman, (2013) and other researchers using small data
sets of less than 30 observations (Anand & Ravallion, 1993, Ho-
jman, 1996, Boachie et al., 2016) for example used small sample
sizes of 22 observations, 10-20 observations, and 22 observations
respectively.

The advantage of the Bayesian approach over the frequentist is to
estimate parameters based upon observed data by simulating a
small sample using Markov Chain Monte-Carlo (MCMC) getting
up to 10,000 samples to give posterior distribution, which can
provide stronger statistical power. Thus, the Bayesian approach
can be used regardless of the sample size meaning that, the sample
size does not affect inference method (Kruschke et al., 2012).
Using data for World Bank Development Indicators (2015) in
Tanzania for the years 1995-2013, first we present frequentist (that
is, the time series) approach unit root tests for government health
expenditure, real GDP per capita, infant mortality, under-five
mortality and improved sanitation facility's variables based on the
Augmented Dickey-Fuller (ADF) test of non-stationarity. We also
present the Bayesian methods to determine whether or not the
results from simulation by Markov Chain Monte Carlo based on
large samples are an efficient predictor of the impact of public
health expenditure on health outcomes (infant and under-five mor-
tality). Then, we compare the two sets of findings and report our
conclusion based on the implication for modeling impact of public
health expenditure on health outcomes (infant and under-five mor-
tality) in Tanzania.

Based on the results of both approaches, conclusively, we fail to
support the evidence that, public health expenditure had a negative
impact on health outcomes. Instead, we found income represented
by real GDP per capita to have a positive impact in lowering in-
fant and under-five mortality. The results of our findings in both
Frequentist and Bayesian approach revealed that, improved sanita-
tion facilities were not associated with reduced infant and under-

five mortality. We obtained the results after performing several
sensitivity tests as required by each approach, and finally we argue
that the sample size of 19 observations for frequentist still provid-
ed enough statistical significant results of variables of interest.
However, results obtained by Bayesian inference produce more
accurately estimated of the parameters described. The rest of the
paper is organized as follows: section 2 describes the model and
data sources. Section 3 presents theoretical literature review. Sec-
tion 4 summarizes the results and discussion while section 5 con-
cludes the paper.

2. Model and data sources

Starting with frequentist approach, we followed Boachie and
Ramu, (2016) model of health status as follows:
Y =BXite, t=1......T 1)
Y, = Dependent variables (infant and under- five mortality rate) at
time t

X = Vector of independent variables influencing health status at
time t

€= Normal distributed error term with zero means and constant
variance

Then the simplified model became

Y, = y + B;PHE, + B,GDP; + B3IMS; + & 2
Where PHE represents public health expenditure as % share of
GDP, GDP represents Gross Domestic Product per Capita at con-
stant 2005 US dollars; IMS represents improved sanitation facili-
ties (% of population with access).

Since the dependent variables (Y;) involves two health outcomes,
two model were estimated for both infant and under-five mortality
rates. To capture the elasticity and correcting skewness in the data,
we introduced natural logarithm form in equation (2) and the
model became:

LNY; = y + LNB; PHE, + LNB,GDP, + LNB;3IWS, + &, )
We followed linear and log-log specifications functional forms
used previously in other literature for ease interpretation of our
results (Boachie & Ramu, 2016, Cevik & Tasar, 2013, Filmer &
Pritchett, 1999, Pritchett & Summers, 1996, Gupta et al., 2002).
Running regression in log-log form provide similar result to those
of the linear form (Gupta et al., 2002). Elasticity is described as a
percentage change in one variable for a 1% change in other varia-
bles (Cevik & Tasar, 2013, Filmer & Pritchett, 1999) and is easily
comparing empirical results as scale neutral. Details on all varia-
bles sources and definition are described in Table 1.

Table 1: Variable Definition and Data Sources

Variable Definition Source
. . . S . World Bank Development Indi-
Infant mortality The number of infants dying before reaching 1 year of age per 1000 live births in a given cators 2015

year.

Under -five mortality children under age 5

GDP per capita

PHE (% of GDP)

Improved sanitation
facilities (% of popula-

tion with an access) facility for human excreta disposal in the dwelling

The probability that a newborn will die before reaching age 5 expressed as a rate per 1000

Gross Domestic Product per capita, real (constant 2005 international $)

Ratio of public health expenditure on health care to GDP

Proportion of population in urban and rural that are regularly using a private sanitary

World Bank Development Indi-
cators 2015

World Bank Development Indi-
cators 2015

World Bank Development Indi-
cators 2015

World Bank Development Indi-
cators 2015

For the robustness of the results in the Frequentist approach, we
used Newey-West estimator to overcome autocorrelations and

heteroskedasticity in the error terms for the models. In turn, we
checked multicollinearity among variables that might affect the
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standard errors of coefficients on explanatory variables using cor-
relation analysis.

The paper used control variables (GDP per capita and improved
sanitation facilities) due to the fact that, increase in GDP per capi-
ta improves population health outcomes (Gupta et al., 2002,
Filmer & Pritchett, 1999). Furthermore, increased access to sanita-
tion improves health status (child and infant mortality) statistically
significant (Kim & Moody, 1992, Hojman, 1996).

Our study used annual time-series data from 1995 to 2013. Data
limitations for Tanzania prevent adding other control variables
such as socioeconomic indicators that may affect health status
(that is, female literacy). All data were drawn from the World
Bank Development Indicators database (2015).

2.1. Unit root tests for frequentist approach

A stationary test was applied by Augmented Dickey-Fuller test to
both dependent and independent variables. The unit root test
showed that public health expenditure, improved sanitation facili-
ties, real GDP per capita, infant and under-five mortality variables
are non-stationary at levels. However, after taking the first differ-
ence and observing Partial Autocorrelation Correlogram (PAC),
all variables became stationary. In time series analysis, using line-
ar regression model without testing the unit root leads to spurious
regression (Gujarati, 2004).

2.2. Bayesian approach (Markov chain Monte-Carlo)

2.2.1. Model specification

The same variables pointed out in frequentist approach were used
for Bayesian model. In Bayesian model building, we incorporated
three components which are likelihood, prior and given data set to
provide final results which are posterior distributions. According
to (Ntzoufras, 2009) the likelihood part of the multiple linear re-
gression models can be viewed as

¥i~N (13, ), where p;=X"; 5, i:],,,,nandT=% )

Where y; = dependent variables for mortality rate (infant and un-
der-five mortality rate)

X';= vector of explanatory variables (Public health expenditure,
GDP per capital & improved sanitation facilities)

B = Coefficient of unknown parameter

u;= represent mean,

T = represent precision or tau

The prior distribution assumed is

k
P = |P(8)P@
j=0

Wheref;~N (ug, ¢;?) andr~gamma(a, b)

The resulting posterior density is given by:

P(Bo,Bi, [y) < P (v/Bo,Bi,0)P(B,T) ®)

Where S, B;represents the set of unknown parameterd, y repre-
sents the data; P(B) is the prior distribution of the parameter
which is derived from theoretical or other prior knowledge.
P(y/Bo, Bi, T) is the likelihood function which describes data y
given unknown parameter Bo, B; .

P(Bo, By, T/y) is the posterior distribution for unknown parameter
Bo, Bi,given the data y.

Two different Bayesian models was analysed since dependent
variables includes two health outcomes (infant and under age-five
mortality). From the Bayesian model, the MCMC utilizes time
series because; it’s set up contains all information to time t and for
time t-1 (Quintana &Nason, 2012).

2.3. Data analysis

For both data sets, we used Bayesian approach based on Markov
Chain Monte Carlo (MCMC) methods in WinBUGS1.4 and Fre-
quentist approach in Stata Version 12 statistical packages. For the
Bayesian approach, the data was drawn with a normal distribution
of mean, mu and precision tau. Mu is given a normal prior with
mean 0 and precision 0.001, and tau is given a gamma (0.0, 0.01).
The estimation method was based on Markov Chain Monte Carlo
(MCMC) simulation to get posterior distribution. We run 10,000
iterations sample with a burn in of 1000 and 1 thinning parameter.
The iteration was important to observe and monitor stationary
distribution (convergences). Similarly, thinning is done to reduce
autocorrelations which is common in time series data.

To see whether the model was appropriate, diagnosis test per-
formed based on MCMC post estimation through history plots,
autocorrelation plots and kernel density. Kernel density is done to
observe normal distribution of the parameters. All the models
were free from autocorrelation, showed normal distribution and
convergence to equilibrium, thus ready for interpretation.

3. Theoretical literature review

Our paper is based on a conceptual framework adopted from
World Bank Report, (2000). The total public health spending de-
scribed in this study is the sum of all total financial resources
flows in the government health sector that leads to production of
health interventions to get better health outcomes. Health care
services depend on resource inputs to deliver health service out-
puts.This means that financial resources play a greater role to
determinants of health status outputs. Good health is a combina-
tion of health inputs to deliver health outcomes and that entirely
depends on financial resources. Figure 1, shows health system
input from financial resources to health intervention. The total
financial resources flow into capital expenditure for investments in
buildings and equipment. Recurrent expenditure pays for health
care staff and human capital, maintenance of physical capital
while other recurrent expenditure is used for consumable inputs
(that is, pharmaceuticals).
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Fig. 1: Health System Input from Financial Resources to Health Intervention Source: (Adapted from World Health Report, 2000).

4. Empirical results and discussion

4.1. Results

Figure 2 and Figure 3 present trends and averages of public health
spending and GDP per capita in Tanzania over the years (1995-
2013). Figure 2 shows that, the average share of public health
expenditure in Tanzania had never gone beyond 4% of GDP given
at 2005 constant dollar. Over the years (1995-2013), an average
public health spending (in percentage of GDP) was 2.08%. This
expenditure remained below 2% from 1995 to 2005. Substantial
increases arise in 2006 to 2013 implying improvements in finan-
cial resources and health care system. However, at the low in-
comes countries likely Sub-Saharan Africa and poor countries of
Asia, total public health spending is about 3- 4% of GDP
(Musgrove, 1996). In 2010, the average public health expenditure
as percentage of GDP was 3% in Sub-Saharan Africa, compared
to world average of 6%, North America 8% (Novignon et al.,
2012).

Figure 3 shows the trend of average GDP per capita at constant
US $. Average GDP per capita increases from 345.4 US $ in
1995-2000 to 517.03 US $ in 2006-2013. This indicates citizen’s
improvement in standard of living and their economic welfare
including ability to afford health services (health care, better nutri-
tion, better housing and clean water). Generally, higher per capita
GDP generates more incomes for people and other basic needs
(McGuire, 2006).

Figure 4 shows that, the average of infant mortality declined from
89 deaths per 1000 live births in 1995 to approximately 45 deaths
per 1000 live births in 2013. The average under-five mortality has
been reduced from approximately 146 deaths per 1000 live births
in 1995 to 67 deaths per 1000 live births in 2013. In general, there
is improvement in health outcomes in Tanzania from 1995-2013.

Table 2 shows the correlation matrix of variables used in this
study. Correlation coefficient was used to measure the strength of
the linear relationship between two variables before deciding to
estimate regression model in the frequentist approach to avoid
multicollinearity. It was estimated after transforming the variables
under log-log and differencing to stationary. As shown in (Table
2), infant and under-five mortality were negative and significantly
associated with GDP per capita and improved sanitation facilities
(P<0.05). In turn, public health expenditure was not significantly
correlated with both infant and under-five mortality (P>0.05).
Table (2) shows that, the multiple correlations among other ex-
planatory variables (public health expenditure, GDP per capita and
improved sanitation facilities) which reduce statistical power were
not a serious problem as revealed by the low correlation coeffi-
cients from the correlation coefficient matrix. After testing multi-
collinearity and unit roots test using Augmented Dickey Fuller
Test (ADF), then Newey-West regression analysis was estimated
to overcome autocorrelations and heteroskedasticity that might
present in the error terms of the given models (See equation 3).
Based on frequentist approach (Table 3), the elasticity of income
(GDP per capita) is -0.67 for infant and -0.69 for under-five mor-
tality. This means that, a 10% increase in income (GDP per capita)
reduce infant mortality by 6.7%. Moreover, 10% increases in per
capita income reduce under-five mortality approximately by 6.9%.
The estimated elasticity for mortality with respect to income was
closely as reported by Filmer & Pritchett, (1999). They reported
the elasticity of child mortality with respect to income of around -
0.6 using cross sectional or time series national level data. In gen-
eral our results show that, income represented by Gross Domestic
Product (GDP) per capita is an important determinant of child
survival in Tanzania. Public health expenditure and improved
sanitation facilities were not significant in reducing infant and
under-five mortality in Tanzania.
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Fig. 4: Selected Health Outcome Indicators in Tanzania, 1995-2013(Country Average).
Table 2: Correlation Coefficient Matrix
Improved sanitation facilities  Infant mortality ~ Under five mortality ~ GDP per capital  Public health expenditure
Public health expenditure e A ol e L.
(0.42) (0.69) (0.78) (0.89)
Improved sanitation facilities -0.36 -0.62 -0.20
1E0 (0.14) (0.01)* DLy (0.42)
. 0.38 -0.65 -0.57 -0.03
GDP per capita (0.11) (0.00) (0.01) 1.00 (0.89)
Note: Values in () are p - value at 95% level of significance, and * statistically significant.
Table 3: Newey-West Regression Model for Frequentist Approach
(Infant Mortality) (Under- Five Mortality)
Independent variable Coefficient P-values Coefficient P-values
Public HE -0.055 0.377 -0.008 0.070
GDP -0.673 0.015* -0.688 0.018*
IMP -0.012 0.854 -0.071 0.290

Note: P -values indicates 5% significance levels, P<0.005; Maximum lag used=2 and * statistically significant.

Given evidence in (Table 3), our results agree with Musgrove,  spending and the share of public expenditure on health in GDP
(1996) statement that "multivariate estimates of the determinants  never are” (p.44). In the same vein, Filmer et al., (2000) and
of child mortality give much the same answer:Income is always  McGuire, (2006) agreed to similar conclusion. In turn, Demery
significant, but the health share in GDP, the public share in health  and Walton, (1998) noted that “the conclusion that public spend-
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ing is a poor predictor of good health is a common one”
(p.26).The given statements by Musgrove, (1996), Demery &
Walton, (1998) are justified on the relationship between public
health expenditure and health outcomes by comparing the results
of Bayesian and Frequentist Approach in (Table 4 & 5).

Results in Tables (3, 4 & 5) contradict with Dieleman, (2013)
arguments of the small sample size of previous studies. For exam-
ple, Anand & Ravallion, (1993), Hojman, (1996), Boachie et al.,
(2016) used small sample sizes of 22 observations, 10-20 observa-
tions, and 22 observations respectively still found public health
spending to had statistically significant effect on health status. Our
results show that the effect size in this case seems to be large giv-
en that even sample size within 19 observations one could rule out
chance findings for frequentist analysis.

In Tables (4 & 5), Bayesian estimators outperform the maximum
likelihood estimator with respect to coverage of 95% credible
intervals over 95% confidence intervals respectively. This means
that, the coefficients of variable of interest within Frequentist ap-
proach (95% Confidence Intervals) lie within the Bayesian (95%
Credible Intervals). In contrast, the results of Bayesian and Fre-

quentist Approach in interpretation are almost the same. For in-
stance, in terms of parameter coefficient estimates and signs of
GDP per capita for Bayesian is similar to frequentist though
Bayesian interval estimation produces results with precision great-
er than or almost equal to frequentist method (See Table 4 & 5).
The summary results of the Bayesian models (Table 4 & 5) are
interpreted within the credible intervals and the association be-
tween explanatory variables and dependent variables are observed
on the signs of the posterior summaries (mean and 95% credible
intervals).

If the sign of posterior summaries are all positive or negative, then
the corresponding association is achieved. The result from (Table
4 &5) implies that, the mean for income represented by (GDP per
capita) corresponds to both infant and under-five mortality de-
cline. In contrast, there were no corresponding associations that
shows improved sanitation facilities and public health expenditure
had an impact on infant and under-five mortality (See Table 4 &
5).

Table 4: Comparison Summary Results for Bayesian and Frequentist for Under-Five Mortality

Bayesian Approach Frequentist Approach

Variable Mean 95% (Credible intervals) Coefficient 95% (Confidence Intervals)
Public HE 0.002 -0.098 0.106 -0.088 -0.185 0.008
GDP -1.409 -2.491 -0.295 -0.688 -1.241 -0.136
IMP -0.546 -1.558 0.434 -0.071 -0.211 -0.067

Note: HE represents health expenditure; GDP represents real GDP per capita (income); IMP represents improved sanitation facilities; Mean for Bayesian

represents coefficient in frequentist.

Table 5: Comparison Summary Results for Bayesian and Frequentist for Infant Mortality

Bayesian Approach Frequentist Approach

Variable Mean 95% (Credible intervals) Coefficient 95% (Confidence Intervals)
Public HE -0.020 -0.113 0.076 -0.055 -0.018 0.007
GDP -1.062 -2.664 -0.031 -0.673 -1.197 -0.149
IMP -0.60 -1.54 0.307 -0.012 -0.155 0.131

Note: Mean = posterior mean
4.2. Discussion

The main purpose of this study was to examine whether GDP per
capita or public health expenditure improves child health out-
comes (infant and under-five mortality) in Tanzania for a period
between 1995 and 2013 using world Bank Development Indicators
(2015).

Our study shows no evidence that public health expenditure and
improved sanitation facilities had an impact on infant and under-
five mortality in Tanzania. The finding contradicts with previous
studies due to a number of circumstances. First, is the misalloca-
tion of public health resources in the health sector that might not
be utilized in a prompt manner in the sense that many funds are
directed to build capital infrastructure like dispensary or maternity
wards, without providing necessary health facility tools and health
personnel (that is, medical doctors, clinical officers and nurs-
es/midwives). Even if health facilities and personnel are available,
infrastructure such as roads and transport are poor. For instance,
Wagstaff & Claeson, (2004) argued that, increasing government
spending on health care may not result to better health outcomes
unless addition funds are spent to high productivity inputs or ser-
vices with complementary network (for example, more hospitals
and clinics accompanied with road network services). The reason
that public health expenditure failed to reduce infant and under-
five mortality has been attributable to poor policy and weak insti-
tutions (Wagstaff & Claeson, 2004, Filmer et al., 2000, Burnside
& Dollar, 1998). Another reason is about consumers’ willingness
to make a choice about the type of health services. For instance, if
public health facilities capital infrastructure is located in remote
areas and transport cost is too high, while the health services of-
fered are at low quality, then consumers can make a choice to
attend on the private health service providers.

Our result shows that income represented by (GDP per capita)
lower infant and under-five mortality in Tanzania. This means

that, income influences health in a positive way and an important
determinant of child survival (Byaro & Musonda, 2016, O'Hare et
al., 2013, Lopez, 2007). Early economic literature explores the
link between income and health as a human capital in boosting
economic growth (Bloom et al., 2004, Narayan et al., 2010)
among others. In low-income countries, an increase in GDP per
capita has high impact on reducing infant and under-five mortality
(Issa & Quattara, 2005). However, those countries which have
reached a high level of development, a further increase in terms of
income (GDP per capita) have a little impact on child mortality
(Schell et al., 2007). Literature that reported a close relationship
between income and infant and under-five mortality includes
(Byaro & Musonda, 2016, Emamgholipour & Asemane, 2016,
Meshkani et al., 2015, Asiedu et al., 2015, Holmes et al., 2015,
Nishiyama, 2011, Filmer & Pritchett, 1997, Filmer & Pritchett,
1999, Bokhari et al., 2007, Musgrove, 1996). With regard to evi-
dence on impact of income for reducing mortality, strong econom-
ic growth and development are crucial for countries to progress in
tackling infant and under-five mortality. As noted out by Filmer &

Pritchett, (1999), “Policies that encourage economic growth
would do more for reducing child mortality than increasing public

spending on health”. Broadly, we can say that the impact of pub-
lic health expenditure on child health outcomes is driven by other
factors rather than public health expenditure.

In comparison with the results, we have used two statistical ap-
proaches to analyse data sets between 1995 and 2013. The results
show that there is small difference between confidence values
generated by the frequentist and that arising from the Bayesian
method. We argue that the results are trustworthy given that both
approaches give similar results. Researchers can adopt either ap-
proach depending on statistical preference among the user or
modeling approach. However, in our study the frequentist ap-
proach seems to work well too and yield statistically significant
results for variables of interest with sample size of 19 observa-
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tions. In contrast, frequentist approach is not reliable for very
small sample sizes like 4 observations, while Bayesian can do.

5. Conclusion

From a theoretical point of view, financial resources (for example,
government spending) play a crucial role in public health to
achieve meaningful population health improvements. However,
studying causal relationships between health expenditure and
health outcomes is complex due to the fact that other socio-
demographic and clinical factors contribute mortality.

Previous studies that found no association between public health
expenditure, infant and under-five mortality include, (Ssozi &
Amlani, 2015,Deluna & Peralta, 2014, Musgrove, 1996, Filmer &
Pritchett, 1999, Filmer & Pritchett, 1997, Burnside & Dollar,
1998, McGuire, 2006, Barlow & Vissandjee, 1999), among others
has been attributed to misallocations of overall public health ex-
penditure due to corruption, poor policy, low institutional quality,
poor incentive environment and weak administration capacity
(Filmer et al., 2000, Burnside & Dollar 1998). The broken to such
misallocations comes between spending and services, not between
services and survival (McGuire, 2006). If misallocation of overall
public health expenditure was the case in Tanzania, we expect
future research to shift this relationship of public health expendi-
ture, per capita income and child health outcomes to specific in-
terventions program (for example, public health expenditure on
malaria and malaria specific under-five mortality).

Not only that, countries in middle and low income spent resources
badly such that public health spending goes to expensive and non-
essential services rather than essential health services which
strongly impact on mortality (Cevik & Tasar, 2013). Policy mak-
ers need to draw attention to the level or scope of input allocation
to public health spending in developing countries (Cervic & Tasar,
2013). The lack of public health expenditure to lower infant and
under-five mortality in Tanzania suggests that more research
should be done to find out other major determinants of infant and
under-five mortality in the country. Previous studies (Byaro &
Musonda, 2016, Masanja et al., 2008, Susuman & Hamisi, 2012)
have been found that child immunization, ever breastfeeding, in-
come, mother’s education, attendant’s births skills and antenatal
care providers were associated with lower infant and under-five
mortality in Tanzania. It is important to note that, perhaps allocat-
ing public health spending to specific interventions and program
could impact stronger in lowering infant and under-five mortality
rather than raise overall public health spending that might go to
unnecessary health services (McGuire, 2006).

We conclude by arguing that, the effect size in this case was big
even for sample size of 19 observations using frequentist ap-
proach. The sample sizes of 19 observations using the Bayesian
MCMC vyield the same results. The findings of this study have got
some limitations. First is the lack of disaggregated data for public
health expenditure. Musgrove, (1996) noted that “the data availa-
ble on health spending do not permit disaggregation by type of
intervention, thus it was impossible to judge the health impact of
parts of that expenditure” (p. 44). Second, the result described
throughout this study does not generalize the conclusion drawn to
another setting due to different geographical location and different
level of health spending and health outcomes.
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