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The Long-run Response of Under-five 
Mortality to Corruption:  
Evidence from Nigeria
NURUDEEN ABU, BEN OBI, ONYEWUCHI AMAECHI BEN-OBI

Abstract
The importance of health to a nation and its citizens can-
not be over-emphasised. Better health contributes to hu-
man capital development and enhances labour produc-
tivity, all of which promote economic growth. Reducing 
under-five mortality remains one of Nigeria’s major chal-
lenges in the health sector and the country has achieved 
little in her fight against corruption. Despite the co-ex-
istence of corruption and high under-five mortality in 
Nigeria, empirical research on the connection between 
these two undesirables is minimal. We evaluate the long-
term response of under-five mortality to corruption in 
Nigeria by using an Augmented ARDL (AARDL) method 
to analyse quarterly data for the 2000-2021 period. There 
is an evidence of a long-term relationship between corrup-
tion and under-five mortality alongside control variables 
including health expenditure, income growth and rural 
population, based on cointegration tests. The empirical 
results confirm that improving corruption control low-
ers long-term under-five mortality. Furthermore, greater 
openness to trade and higher spending on public health 
reduce long-term under-five mortality, while a growing 
rural population contributes to it. Thus, we recommend 
measures that lower corruption to reduce long-term un-
der-five mortality in Nigeria.

Keywords
Under-five mortality, corruption, Augmented ARDL, 
Nigeria.

Introduction
The role of better health on economic de-
velopment in both developed and develop-
ing economies has long been recognised. 

Better health contributes to a nation’s hu-
man capital development and raises labour 
productivity, leading to higher economic 
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growth rates (Becker, 2007; Linden and 
Ray, 2017; Lio and Lee, 2016). Improvement 
in the health status of individuals (and low-
ering child mortality) around the world is 
one of the Millennium Development Goals. 
Whereas governments and internation-
al aid organisations have committed vast 
resources to health projects/programmes, 
corruption makes it difficult to achieve 
better health outcomes including lowering 
under-five mortality in many countries 
(Lio and Lee, 2016; Sommer, 2019). 

The pervasive nature of corruption in 
the health sector not only threatens public 
sector reform efforts and/or health pro-
grammes, it also limits the capacity of na-
tions to achieve Sustainable Development 
Goal 3 (García, 2019), and the 2030 Agenda 
for Sustainable Development which in-
cludes the attainment of universal health 
coverage. Corruption promotes income 
and health inequalities, the embezzlement 
and diversion of funds allocated to public 
health, contract inflation by government 
officials, and the supply of substandard 
drugs and medical equipment. Coupled 
with these, are the de-motivation of health 
workers, limiting patients’ access to quality 
and affordable healthcare, all of which can 
lead to worsening health outcomes such 
as under-five mortality (Chattopadhyay, 
2013; García, 2019; Lio and Lee, 2016; 
Sommer, 2019; Swaleheen, 2019; Vian, 
2008). By contrast, reducing corruption 
fosters better and more efficient resource 
allocation to the health sector, leading 
to the improved health status of the popu-
lace (Makuta and O’Hare, 2015).

Nigeria is one of the leading contrib-
utors to under-five mortality due to dis-
eases such as pneumonia, diarrhoea and 
malaria, and lack of access to quality 
treatment, amongst others (Popoola, 2018; 
UNICEF, 2023). In addition, it is one of 
the nations with the lowest public expen-
diture on health and high levels of cor-
ruption (Sommer, 2019; Transparency 

International, 2015). Supporting the claims 
of reputable agencies such as Transparency 
International, authors have reported 
that corruption thrives in every facet of 
Nigeria’s economy and it has hindered the 
country’s capacity to attain higher levels 
of development (Abu and Karim, 2021; 
Abu and Staniewski, 2021; Abu et al., 2021; 
2022a; 2022b).

Notwithstanding the relatively high 
corruption in Nigeria (Abu et al., 2021; 
2022a; 2022b) and the country’s under-five 
mortality (Popoola, 2018; UNICEF, 2023), 
researchers have done little to explore the 
empirical relationship between the two 
undesirable phenomena in the Nigerian 
context. Interestingly, most studies have 
submitted that rising corruption tends 
to promote under-five mortality (Gupta et 
al., 2000; Holmberg and Rothstein, 2009; 
Li et al., 2018; Lio and Lee, 2016). However, 
a study by Makuta and O’Hare (2015) ap-
pears not to support the claim that lower-
ing corruption reduces under-five mor-
tality, particularly in Sub-Saharan Africa. 
Their finding aligns with the “sand the 
wheels” hypothesis, and re-echoes the ben-
eficial role of corruption in countries with 
weak institutions. Thus, this research at-
tempts to fill this gap by investigating the 
response of under-five mortality to corrup-
tion in Nigeria using the novel Augmented 
ARDL (AARDL) method.

1. Literature Review
Research on how corruption is manifested 
in the health sector has increased over the 
years in both developed and developing 
regions of the world (Gupta et al., 2002; 
Sommer, 2019; Vian, 2008). The litera-
ture suggests that high levels of corrup-
tion negatively impact the health sector 
in a number of ways. Corruption ensures 
that monies allocated for the provision of 
healthcare are embezzled by public offi-
cials, and substantial funds meant for the 
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payment of health practitioners’ wages, the 
purchase of essential equipment and drugs, 
and upgrading health facilities are sto-
len (Dryer, 2006; Engberg-Pedersen et  al., 
2005; Global Corruption Report, 2006; 
Lewis, 2006). The limited resources avail-
able due to corruption result in poor remu-
neration of health workers, which in turn 
pushes some doctors and nurses to demand 
kickbacks from patients, most of whom 
are poor, to augment their low wages 
(Holmberg and Rothstein, 2011; Lewis, 
2006; Sommer, 2019). Coupled with this is 
the inadequate provision of healthcare that 
makes it very difficult for citizens to access 
and/or afford quality health service when-
ever the need arises (Holmberg and 
Rothstein, 2011; Lewis, 2006; Pandolfelli 
and Shandra, 2013; Sommer, 2019). The 
implications of this are increased vulnera-
bility and the exposure of many, including 
infants, to diseases such as cholera, pneu-
monia, diarrhoea, measles, polio, etc., lead-
ing to under-five mortality.

On the other hand, the “grease the 
wheels” hypothesis (Huntington, 1968; 
Leff, 1964; Leys, 1965), further popular-
ised by Lui (1985), Beck and Maher (1986), 
Lien (1986), and Méon and Sekkat (2005), 
suggests that corruption may improve effi-
ciency and accelerate the process of service 
delivery especially in countries with weak 
and/or ill-functioning institutions. Given 
that inefficient bureaucracies or govern-
ment officials constitute barriers to eco-
nomic activities, offering bribes to them 
can help circumvent bottlenecks and en-
hance the efficiency of the system, leading 
to economic growth. Thus, the offering 
of bribes by patients seeking healthcare 
can reduce the hours they spend waiting 
to see doctors and other medical practi-
tioners. In addition, bribes might be seen 
as complementing/augmenting the poor 
wages earned by health workers, and thus 

increase their motivation to deliver service 
in an efficient manner. This can lead to im-
proved health outcomes, including lower 
under-five mortality.

Efforts have been put into searching 
for the empirical connection between cor-
ruption and under-five mortality, and 
most of such studies have concentrated 
on multi-nation and employed panel data. 
Interestingly, the studies reported that 
reducing the level of corruption or con-
trolling corruption lowers under-five and/
or infant mortality. For example, Lin et 
al. (2014) employed the fixed effects (FE) 
method to assess the impact of quality of 
governance (inclusive of corruption) on 
under-five mortality in 149 nations from 
1996 to 2010, and concluded that raising 
governance quality (reducing corruption) 
lessened under-five mortality.

Using a similar estimation procedure, 
Vaidean et al. (2021) confirmed that con-
trolling corruption reduced under-five 
mortality in EU nations over the 2005-
2020 period. Also, applying ordinary least 
squares (OLS) and two-stage least squares 
(2SLS) estimators to panel data, Gupta et 
al. (2000) and Li et al. (2018) reported that 
infant/child and under-five mortality de-
creased with greater corruption control 
during the 1985-1997 and 1995-2012 peri-
ods, respectively, across countries. 

Other studies, including those of 
Holmberg and Rothstein (2009), Hanf et 
al. (2011), Lio and Lee (2016), and Sommer 
(2019), found that reducing corruption low-
ers under-five mortality. However, Makuta 
and O’Hare (2015) indicated an insignif-
icant influence of less corruption on un-
der-five mortality in Sub-Saharan African 
(SSA) nations during the 1996-2011 peri-
od based on the 2SLS estimation method. 
A summary of empirical research on the 
relationship between corruption and un-
der-five mortality is reported in Table 1.
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Table 1. Summary of empirical research on corruption  
and under-five (and infant) mortality

Author(s) Country(ies)/Period Method/Model Major Findings 

Lio and Lee (2016) 119 countries (2005-2011) 2-way FE and 2SLS
Less corruption lowers 
under-five and infant 
deaths.

Makuta and O’Hare (2015)
43 SSA countries  
(1996-2011)

2SLS
Corruption appears 
insignificant in explaining 
under-five mortality.

Li et al. (2018) 150 countries (1995-2012) OLS, FE and 2SLS
Corruption gives rise to 
infant and under-five 
mortality. 

Lin et al. (2014) 149 countries (1996-2010) FE

Quality of governance 
(inclusive of corruption) 
is negatively related to 
under-five mortality.

Gupta et al. (2000) Cross country (1985-1997) OLS and 2SLS
Greater corruption control 
reduces infant and child 
deaths.

Holmberg and Rothstein 
(2009) 

120 countries Regression 
Improvement in the fight 
against corruption lowers 
under-five mortality. 

Hanf et al. (2011)
178 countries
(2008)

Multivariate regression 
A falling corruption level 
lowers under-five mortality. 

Factor and Kang (2015)
133 countries 
(2003 and 2009)

SEM
A rising corruption level is 
related to poorer health 
outcomes.

Vaidean et al. (2021)
27 EU countries  
(2005-2020)

FE
A rising level of corruption 
promotes under-five 
mortality. 

Sommer (2019)
90 middle and low-income 
countries (1996-2019)

2-way FE
An increasing corruption 
level is related to high 
infant deaths. 

Note: FE = Fixed Effects; OLS = Ordinary Least Squares; 2SLS = Two-Stage Least Squares;  
SEM = Structural Equation Modelling

Source: own elaboration

A review of the literature on corruption 
and under-five mortality reveals that most 
studies concentrated on a multi-country 
sample such as the EU or SSA, developing 
and developed, or middle and low-income 
nations. Almost all the studies concluded 

that corruption contributes to the deaths 
of under-fives. However, empirical studies 
on the relationship between corruption and 
under-five mortality with respect to Nigeria 
are almost non-existent. Thus, this research 
fills the gap in the literature by exploring the 
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relationship between corruption and un-
der-five mortality in Nigeria using the novel 
Augmented ARDL (AARDL) method to anal-
yse quarterly data for the 2000-2021 period.

2. Methodology
2.1. Theoretical framework
The literature suggests that corruption not 
only reduces public sector-provided services 
such as health and education, it also raises 
the price thereof (Gupta et al., 2000; Shleifer 
and Vishny, 1993). Coupled with this, is the 
reduction in government revenue and inad-
equate investment in human capital that ac-
companies public sector corruption (Ehrlich 
and Lui, 1999; Hindriks et al., 1999; Shleifer 
and Vishny, 1993). All of these have dire 
consequences for the quality of services pro-
vided by the government (Bearse et al., 2000; 
Gupta et al., 2000).

The health sector is one of the main vic-
tims of corruption due to the demand for 
healthcare and the scope of procurement 
(Knox, 2009; Sommer, 2019). Corruption 
promotes the theft of medical equip-
ment and drugs bought with public funds, 

increases the supply of substandard medi-
cines and employment of incompetent pro-
fessionals, lowers health spending, and en-
courages the diversion of public funds away 
from the health sector (Delavallade, 2006; 
Factor and Kang, 2015; Gupta et al., 2000; 
Lio and Lee, 2016; Mauro, 1998; Sommer, 
2019; Swaleheen et al., 2019). These result 
in the spread of infectious and communi-
cable diseases and poorer health outcomes 
including increased infant and under-five 
mortality (Cockcroft et al., 2008; Factor and 
Kang, 2015; Vian, 2008; Vian et al., 2010). 
Controlling corruption, however, fosters 
quality healthcare delivery, and consequent-
ly leads to an improvement in the health sta-
tus of citizens including a reduction in child 
and under-five mortality (Gupta et al., 2000; 
Li et al., 2018; Lin et al., 2014; Lio and Lee, 
2016). On the other hand, corruption in the 
form of bribery can serve as motivation for 
health practitioners or workers and acceler-
ate the delivery of healthcare, leading to a re-
duction in under-five mortality. Thus, it can 
be posited that under-five mortality (UFM) 
is affected by corruption (COR). The model 
capturing this postulation is:

postulation is: 

 

 𝑈𝑈𝑈𝑈𝑈𝑈� � 𝛽𝛽� � 𝛽𝛽�𝐶𝐶𝐶𝐶𝐶𝐶� � �� (1) 

Besides  

          (1)

Besides corruption, factors including in-
come level and/or growth, openness to trade, 
expenditure on health and rural population 
can impact under-five mortality (Hanf et 
al., 2011; Li et al., 2018; Sommer, 2019). For 
example, as a nation witnesses growth in 
its wealth or income (GDPG), it will have 
more resources to spend on programmes 
(such as the provision of potable water and 
sanitation and health awareness campaigns) 
that lead to an improvement in health sta-
tus (Biggs et al., 2010). In addition, income 
growth lessens poverty and increases an in-
dividual’s capacity to afford quality medical 
care, leading to an improvement in health 
conditions and a reduction in infant mortal-
ity (Anand and Ravallion, 1993; Biggs et al., 

2010; Bokhari et al., 2007; Pritchett and 
Summers, 1996).

Moreover, public health expenditure 
(HEXP) tends to be related to infant deaths 
(Gupta et al., 2003). Low-income households 
rely heavily on public spending on health 
compared to their wealthy counterparts. 
Hence, any increase in government spend-
ing on health raises the health status of 
low-income earners (Bidani and Ravallion, 
1997; Bokhari et al., 2007; Deolalikar, 1995; 
Gallet, 2017; World Bank, 1995). However, 
certain authors argued that public spending 
on health does not guarantee an improve-
ment in the health conditions of the popu-
lace (Filmer and Pritchett, 1999; Gupta et al., 
2000; Terrelonge, 2014).
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Furthermore, openness to trade (TRD) 
can determine under-five mortality 
(Sommer, 2019). Countries such as Nigeria 
that depend heavily on the trade and export 
of primary products face declining reve-
nue due to low and fluctuating commodity 
prices. The inability of these nations to raise 
substantial revenue contributes to the poor 
funding of health and other socio-economic 
programmes (Shen and Williamson, 2001; 
Sommer, 2019). Toeing this line of argument, 
certain studies have reported a significant 
relationship between trade dependence and 
low quality of life and mortality (Cutright 
and Adams, 1984; Dixon, 1984; London and 
Williams, 1990; Ragin and Bradshaw, 1992). 
Notwithstanding the above, some research 

has suggested that involvement in external 
trade has fostered economic growth and sig-
nificantly raised the quality of life of citizens 
(Evans, 1987; Gereffi and Fonda, 1992).

Furthermore, the percentage of the popu-
lation living in rural areas (RPOP) is another 
factor than can dictate under-five mortality. 
Rural dwellers have less access to medical 
facilities relative to their urban counter-
parts, thus making them highly vulnerable 
to diseases which can cause child mortality. 
However, an increasing urban population 
or urbanisation is associated with lower un-
der-five mortality (Li et al., 2018; Vaidean 
et al., 2021). Thus, considering these fac-
tors, the new under-five mortality model is 
re-specified as:

𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿� � �� � ��𝐶𝐶𝐶𝐶𝐶𝐶� � ��𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺� � ��𝑇𝑇𝑇𝑇𝑇𝑇� � ��𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻� � ��𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅� � ��  (2)

where L is the log introduced to reduce skewness.

The formulated hypotheses are: 

H0: �There is no significant long-run impact of corruption on under-five mortality  
in Nigeria.

H1: �There is a significant long-run impact of corruption on under-five mortality  
in Nigeria.

2.2. Data and econometric methods

The constraints faced by this research lie in 
the lack of adequate of data (i.e., n<30) nec-
essary for time-series analysis. Data on un-
der-five mortality is available from the year 
2000, and corruption from 1996 only. Data on 
the remaining series, however, are available 
for a considerable period. This problem is re-
solved via the conversion of yearly data for all 
variables from 2000 to 2021 to quarterly data 
via Gandolfo’s (1981) interpolation procedure. 
Hence, a higher number of observations are 
available for 2001:1-2020:4 (i.e. n=80) due 
to the elimination of the first and last years 
of the original series during interpolation. 
This procedure has increasingly been ad-
opted in empirical studies constrained by 

insufficient data (Abu et al., 2022a; 2022b; 
Baharumshah et al., 2006; Baharumshah and 
Rashid, 1999). Moreover, interpolated series 
do not lead to any bias in estimates computed 
from cointegrated vectors even if the sample 
is small (Smith, 1998; Tang, 2008).

Data were obtained from two sourc-
es, namely the World Development 
Indicators (WDI) and World Governance 
Indicators (WGI) of the World Bank. 
Corruption data is from the WGI, while 
income or GDP growth, rural population, 
trade and health expenditure are from the 
WDI. Corruption (COR) is proxied by the 
WGI corruption index and it has a range 
of -2.5 to +2.5, with lower values signalling 
higher (or lesser control of) corruption, 
and vice versa. Income growth (GDPG) is 
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measured by growth of real GDP per cap-
ita, health expenditure (HEXP) is govern-
ment health spending share in real GDP, 
under-five mortality (UFM) is captured 
by the number of under-five mortality per 
1,000 live births, trade openness (TRD) is 
the summation of the share of exports and 
imports in real GDP, and rural population 
(RPOP) is measured as the rural popula-
tion growth rate.

2.3. Unit root test
Prior to AARDL model estimation, we con-
ducted unit root test using both Augmented 
Dicker-Fuller (ADF) and Phillips-Perron 
(PP) tests to test the null hypothesis of the 
unit root in the series. This test is important 
in order to guide against generating results 
that are unreliable or invalid. The ADF test 
(Dickey and Fuller, 1979) is conducted via 
the equation:

via the equation: 

 

𝛥𝛥𝛥𝛥� = � �  𝜌𝜌𝜌𝜌��� � ��𝛥𝛥𝛥𝛥��� � �� ��𝛥𝛥𝛥𝛥��� � �� 
 
 

yt denotes series, and εt the error term. The null hypothesis (H0) to be tested is:
ρ = 0 (presence of unit root in the series)

Also, a complementary test, i.e. the PP 
test (Phillips and Perron, 1988), was con-
ducted. These statistics are compared to the 
critical values of 1%, 5% or 10% to either re-
ject or accept H0.

2.4. Augmented ARDL (AARDL) bounds 
method for testing cointegration
The cointegration test was performed via 
the Augmented ARDL (AARDL) bounds 
test approach. The AARDL method of 
McNown et al. (2018) is an extended ver-
sion of Pesaran et al.’s (2001) linear ARDL. 
The upgraded version of the model war-
rants an additional F-test (or t-test) on 
lagged independent variable(s). Goh and 
McNown (2015) illustrated that it is insuffi-
cient to compute only the F-test statistic on 
the coefficients of overall variables and the 
t-test statistic on the lagged dependent vari-
able coefficient (i.e. two cointegration tests) 
as proposed by Pesaran et al. (2001). They 
claimed that the results based on these tests 
can lead to different degenerate cases. 

Degenerate case #1 occurs where the 
lagged level of the dependent variable 
turns out to be insignificant, while degen-
erate case #2 arises if the lagged level of the 
independent variable(s) is not significant 

in Equation 3. Interestingly, McNown et 
al. (2018) and Sam et al. (2019) stated that 
if degenerate cases are not addressed, the 
results based on the-test and/or F-test will 
be misleading. Therefore, McNown et al. 
(2018) introduced an extra or complemen-
tary test (F*-test) to be performed on the 
lagged level of explanatory variables in or-
der to resolve these degenerate cases. 

Adopting these three tests is critical in 
distinguishing amongst degenerate and 
cointegration cases (Sarker and Khan, 
2020). Like the conventional ARDL, the 
advantages of the AARDL model over 
conventional tests of cointegration (Engle 
and Granger, 1987; Johansen and Juselius, 
1990) lie in its applicability to series with 
mixed order of integration (i.e. I[0] and 
I[1]) as long as none are integrated to order 
two (i.e. I[2]). Other merits of the AARDL 
model include its appropriateness for esti-
mating relations between variables which 
have finite samples and f lexibility for 
variables to have different optimal lags, 
addressing the endogeneity problem, and 
using a single reduced-form equation to es-
timate the long-run and short-run coeffi-
cients simultaneously. The model (p, k1, k2, 
k3, k4, k5) is specified as:
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(3)

The three tests of cointegration are conducted via testing these null hypotheses (H0):
F-test on lagged level of all variables: 
H0: δ1 = δ2 = δ3 = δ4 = δ5 = δ6 = 0
t-test on the lagged level of the dependent variable:
H0: δ1 = 0
F*-test on the lagged level of the independent variables: 
H0: δ2 = δ3 = δ4 = δ5 = δ6 = 0

For the first two tests, the F-statistic (on 
lagged level of all variables) and the t-statis-
tic (on the lagged level of the dependent vari-
able) computed are compared to Pesaran et 
al.’s (2001) upper and lower critical bounds.
H0 is not accepted should the computed 
F-statistic and t-statistic be larger than the 
upper bound (i.e., I[1]). In contrast, H0 is ac-
cepted where the computed F-statistic and 
t-statistic are smaller compared to the low-
er bound (I[0]). The decision will be incon-
clusive in any event that the F-statistic and 
t-statistic lie between I(0) and I(1). Also, for 

the third test, the computed F*-statistic (on 
the lagged level of independent variables) 
is compared with Sam et al.’s (2018) critical 
values. If the F*-statistic is higher compared 
to the upper bound, H0 is not accepted. In 
contrast, H0 is not rejected if F*-statistic 
falls below the lower bound. To establish 
cointegration among the variables (and an 
absence of any degenerate case), the three 
tests are required to be significant. Upon 
the establishment of a cointegrating relation, 
long-run coefficients are estimated based on 
the model:

: 

 

𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿� � �� � ��𝐶𝐶𝐶𝐶𝐶𝐶� � ��𝐺𝐺𝐺𝐺𝐺𝐺𝐺𝐺� � ��𝑇𝑇𝑇𝑇𝑇𝑇� � ��𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻� � ��𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅� � ��                       4 

 

Also 

  (4)

Also, to estimate the short-run coef-
ficients, the analysis makes use of an er-
ror-correction model written as:
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ECT represents the error-correction term, 
and its coefficient, ψ1, measures the speed of 
adjustment needed to restore equilibrium in 

the long-run if there is any deviation in the 
short-run.
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2.5. Diagnostic and stability tests

Post estimation or diagnostic tests are car-
ried out to check the reliability of the re-
sults. They include the Breusch-Godfrey 
serial-correlation test, the Breusch-Pagan-
Godfrey heteroscedasticity test, and the 
Ramsey RESET mis-specification test. Also, 
the test of stability of the model and param-
eters estimated is carried out via the cumu-
lative sum of recursive residuals (CUSUM) 
and the cumulative sum of squares of re-
cursive residuals (CUSUMQ). The estimat-
ed parameters and the model are adjudged 
unstable should the CUSUMQ plots break 
in the lower and/or upper bounds (Greene, 
2003; Tang and Lean, 2007).

3. Discussion of Results
The main aim of this research is to evaluate 
the response of under-five mortality to cor-
ruption over the long-term in Nigeria. Given 
that time series are employed for analysis, 
the data were subject to a stationarity test. 
If the test results reveal that all variables 
are stationary at I(1), then the findings sug-
gest possible cointegration among the vari-
ables. Thus, the analysis will proceed with 
a cointegration test. The results of the unit 
root tests (Table 2) based on ADF and PP 
methods demonstrate that all variables do 
have a unit root (i.e. non-stationary), but 
turned out stationary taken after their first 
difference.

Table 2. Results of the unit root (stationarity) test

ADF PP

Variable Level 1st diff. Level 1st diff.

LUFM -2.2676 -12.4259*** -0.3174 -3.7699***

COR -1.7765 -4.0480*** -1.3530 -4.0480***

GDPG -1.9683 -5.4507*** -1.5260 -5.4507***

TRD -1.5460 -3.0986** -1.8119 -4.7138***

HEXP -1.8354 -4.9273*** -1.5175 -4.9273***

RPOP -1.2565 -3.6054*** -0.9520 -3.7939***

*** and ** signify a rejection of the null hypothesis of the unit root (non-stationarity) at 1% and 5%, 
respectively. L is the log

Source: own elaboration

The results of the cointegration test based 
on the three tests (Table 3) confirm the exis-
tence of a long-run relationship amongst the 
variables as the F-statistic (18.63), t-statistic 

(7.19), and F*-statistic (20.94) are greater 
than their corresponding upper bounds at 
the 1% level of significance.
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Table 3. Results of the cointegration test

Function = f(LUFM / COR, GDPG, TRD, HEXP, RPOP)

10% 5% 1%

I(0) I(1) I(0) I(1) I(0) I(1)

F-statistic=18.6295*** (overall or lagged level of all 
variables) 

2.26 3.35 2.62 3.79 3.41 4.68

t-statistic=7.1916*** 
(lagged dependent variable)

2.57 3.86 2.86 4.19 3.43 4.79

F*-statistic=20.9364***
(lagged independent variables)

1.86 3.39 2.24 3.90 3.05 5.02

*** signifies the rejection of the null hypothesis of no cointegration at 1% level. L denotes the log

Source: own elaboration

The results based on the AARDL meth-
od (Table 4) show that an improvement in 
the control of corruption (COR) by one unit 
in the long-run lowers under-five mortal-
ity by 0.02% at the 1% level of significance. 
This empirical revelation is in line with 
prior research (Gupta et al., 2000; Hanf et 
al., 2011; Holmberg and Rothstein, 2009; 
Lio and Lee, 2016; Li et al., 2018; Vaidean et 
al., 2021). Thus, reducing corruption goes 
to decrease the theft of medical equipment 
and drugs purchased with public monies, 
reduce the supply of counterfeit medicines 
and hiring of incompetent professionals, 
and raise public spending on health pro-
grammes including judicious use of funds 
allocated to the health sector. These reduce 
the spread of infectious and communicable 
diseases, improve the health status of the 
population and lower under-five mortality. 
Thus, if the Nigerian government sustains 
the war against corruption and reduces such 
instances in the health sector, there will be 
an improvement in healthcare delivery and 
health outcomes, leading to a lower level of 
under-five mortality.

Also, greater openness to trade (TRD) 
appears to lower under-five mortality in the 
long-run. Increased openness to trade in the 
long-run by 1% reduces under-five mortality 
by 0.003% at a 1% level of significance. This 

outcome aligns with early research (Evans, 
1987; Gereffi and Fonda, 1992). This out-
come implies that as Nigeria and her citizens 
engage in more external trade and generate 
high revenues/incomes, it will raise the ca-
pacity of households to afford the basic ne-
cessities of life such as decent housing, qual-
ity education, a balanced diet and improved 
healthcare, to mention a few. These in turn 
raise the standard of living of citizens, re-
duce their vulnerability to diseases, and 
consequently lower under-five mortality.

In addition, increasing public spending 
on health (HEXP) by one unit in the long-
run causes under-five mortality to reduce 
by 0.016% at the 1% level of significance. 
This discovery supports previous and re-
lated works (Bidani and Ravallion, 1997; 
Bokhari et al., 2007; Deolalikar, 1995; 
Gallet, 2017; World Bank, 1995). This sug-
gests that an increase in government spend-
ing on healthcare will improve the health of 
the populace, especially low-income house-
holds who rely heavily on public spending 
on health, leading to a decline in deaths 
among under-fives.

Furthermore, an increase in rural popu-
lation (RPOP) by 1% in the long-run, raises 
under-five mortality by 0.012% at the 1% lev-
el of significance. This finding signifies that 
the majority of a growing rural population, 
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including children, have limited access 
to medical facilities and are subject to public 
health programmes that are grossly inade-
quate. This, in turn, increases the vulnera-
bility of a significant number of the populace 

including infants to diseases that can cause 
under-five mortality. However, rising ur-
banisation increases access to healthcare, 
leading to fewer deaths among under-fives 
(Li et al., 2018; Vaidean et al., 2021).

Table 4. Results of the AARDL model (Dependent variable: ΔLUFM)

Long-run model Short-run model 

Regressor Coeff./Std. Error Regressor Coeff./Std. Error 

C
0.3802***
(0.0033)

ΔLUFM-1
0.3787***
(0.0945)

COR
-0.0235***
(0.0051)

ΔLUFM-2
0.2515**
(0.1032)

GDPG
-0.0001
(0.0003)

ΔLUFM-3
0.2857***
(0.0884)

TRD
-0.0025***
(0.0006)

ΔCOR
0.0005**
(0.0002)

HEXP
-0.0160***
(0.0037)

ΔGPDG
-0.2320***
(0.0659)

RPOP
0.0117***
(0.0002)

ΔRPOP
0.4320***
(0.0001)

ΔRPOP-1
-0.0157**
(0.0041)

ΔRPOP-2
-0.0102**
(0.0044)

ΔRPOP-3
-0.0117***
(0.0037)

ECT-1
-0.0214***
(0.0019)

R2 0.9999

Results of diagnostic (post-estimation) tests

Test Statistic Results

Serial Correlation: χ2 2.5777[0.2756]

Heteroscedasticity: χ2 6.8625[0.9399]

Mis-specification: F-stat. 0.7067[0.4039]

***, **, and * signify statistical significance at 1%, 5% and 1%, respectively. signifies the log. ( ) denotes 
standard error

[ ] signifies probability values

Source: own elaboration
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Although not the main focus of this 
research, the short-run results confirm 
that lowering corruption raises under-five 
mortality at the 5% level of significance, 
thus supporting the beneficial role of 
corruption in countries with weak insti-
tutions in the short-term (Huntington, 
1968; Leff, 1964; Leys, 1965). Furthermore, 
improving income growth in the short-
term reduces deaths among under-fives 
at the 1% level of significance. Moreover, 
a growing rural population contributes 
significantly to under-five mortality at 
the 1% level of significance. This outcome 
suggests that an increase in the rural pop-
ulation reduces the access of many, includ-
ing children, to healthcare due to a lack of 
such facilities. This, in turn, contributes 
to the outbreak of diseases which raise 

under-five mortality. The ECT (error cor-
rection term) lagged by one period ap-
pears significant with the expected sign 
at the 1% level of significance, suggesting 
that 0.02% of deviation from equilibrium 
is corrected during the fourth quarter of 
the year. 

The diagnostic tests, namely serial-cor-
relation, heteroscedasticity and mis-spec-
ification tests (Table 4), establish that the 
residuals are uncorrelated and homosce-
dastic, and the estimated model is correctly 
specified at the 5% level of significance. The 
results of the stability test based on CUSUM 
and CUSUMQ tests (Figure 1 and Figure 2) 
confirm that the plots lie within the bound-
aries at the 5% level of significance. Thus, 
both the estimated model and parameters 
depict long-run stability.

Figure 1. Plots of the cumulative sum of recursive residualsresiduals 
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Figure 2. Plots of the cumulative sum of squares of recursive residuals
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5. Conclusion

Corruption remains one of Nigeria’s major 
challenges and the country has not been 
spared the problem of under-five mortality. 
This study evaluates the long-term influ-
ence of corruption on under-five mortality 
by applying the novel Augmented ARDL 
method to Nigeria’s quarterly data for the 
2000-2021 period. There is an evidence of 
a long-term relationship between corrup-
tion and under-five mortality alongside 
variables including health expenditure, in-
come growth, openness to trade and rural 
population based on cointegration tests. 
Improving corruption control lowers long-
term deaths among under-fives. This find-
ing implies that if the Nigerian government 
sustains its efforts to reduce corruption, it 
will lower income and health inequalities, 
lessen embezzlement and the diversion of 
public funds allocated to health. Also, less 
corruption will guarantee the supply of 

standard drugs and medical equipment, 
counter contract inflation by government 
officials, and increase patients’ access 
to quality and affordable healthcare. These 
can go a long way to boosting health out-
comes such as lower under-five mortality. 
The negative influence of openness on un-
der-five mortality suggests that as Nigeria 
intensifies efforts to engage in external 
trade, it will benefit the country by fostering 
economic growth. The sustained expansion 
of the economy will raise citizens’ income 
and capacity to afford quality healthcare, 
resulting in lower under-five mortality. The 
positive impact of a growing rural popula-
tion on under-five mortality indicates that 
a rising number of rural dwellers will only 
put more pressure on the already scarce 
medical facilities and further limit their 
access to healthcare. There is no doubt that 
this will increase their vulnerability to dis-
eases which contribute to under-five mor-
tality. Thus, we recommend measures that 



Forum Scient iae Oeconomia • Volume 1 1  (2023) • No. 4200

lower corruption to reduce deaths among 
the under-five cohort.

Corruption in the health sector can 
be reduced via increased funding of an-
ti-graft bodies and continuous training of 
their personnel. This will enhance their 
capacity and effectiveness in detecting, 
apprehending and prosecuting corrupt in-
dividuals. Also, the judicial system needs 
to be overhauled/revamped so that cor-
ruption and related cases can be dispensed 
without unnecessary delay and offenders 
sanctioned appropriately. In addition, the 
Nigerian government should increase co-
operation with the international commu-
nity in its fight against corruption. This 
will ensure that those who have stolen the 
nation’s wealth and stashed it abroad can 
be arrested and brought back to Nigeria 
to face justice, while illegally acquired as-
sets kept in foreign banks are repatriated. 
These measures, if complemented with 
policies that foster income growth, raise 
public spending on health, and promote 
foreign trade and urbanisation, can reduce 
deaths among under-fives in Nigeria in the 
long-term.

Although this research has unravelled 
the impact of corruption on under-five 
mortality in Nigeria, it has some limita-
tions which future studies can improve 
upon. First, the study uses only one mea-
sure of corruption, i.e. World Governance 
Indicators’ control of corruption. There
fore, future research can employ differ-
ent measures of corruption including the 
Transparency International corruption 
perception index and the International 
Country Risk Guide control of corruption. 
In addition, the present study did not con-
sider insecurity (which has become a daily 
occurrence in Nigeria) as a potential driv-
er of under-five mortality. Hence, future 
studies should determine the likely effect 
of insecurity on under-five mortality.

References
Abu, N., David, J., Sakanko, M. A., Amaechi, B-O. O., 

(2022a), Oil price and public expenditure rela-
tionship in Nigeria: Does the level of corruption 
matter? Ikonomicheski Izsledvania, 31(3): 59-80.

Abu, N., Kadandani, B., Obi, B., Modibbo, M., (2019), 
How does pensions affect savings in Nigeria? 
Evidence from quarterly data. Scientific Annals 
of Economics and Business, 66(4): 541-558. DOI: 
10.2478/saeb-2019-0038

Abu, N., Karim, M. Z. A., (2021), Is the relationship 
between corruption and domestic investment 
non-linear in Nigeria? Empirical evidence from 
quarterly data. Estudios de Economia Aplicada, 
39(3): 1-18. DOI: 10.25115/eea.v39i3.3953

Abu, N., Karim, M. Z. A., David, J., Sakanko, M. A., 
Ben-Obi, O. A., Gamal, A. A. M., (2022b), The 
behaviour of tax revenue amid corruption in 
Nigeria: Evidence from the non-linear ARDL 
approach. Ikonomicheski Izsledvania, 31(4): 
55-76.

Abu, N., Staniewski, M. W., (2022), An empirical 
investigation of the effect of corruption on do-
mestic savings in Nigeria. Economic Research-
Ekonomska Istraživanja, 35(2): 4092-4112. DOI: 
10.1080/1331677X.2021.2010113

Anand, S., Ravallion, M., (1993), Human develop-
ment in poor countries: On the role of private in-
comes and public services. Journal of Economic 
Perspectives, 7(1): 133-150.

Baharumshah, A. Z., Rashid, S., (1999), Export, 
imports and economic growth in Malaysia: 
Empirical evidence based on multivariate time 
series. Asian Economic Journal, 13(4): 389-406.

Baharumshah, A. Z., Lau, E., Khalid, A. M. (2006), 
Testing twin deficits hypothesis using VARs 
and variance decomposition. Journal of the Asia 
Pacific Economy, 11(3): 331-354.

Bearse, P., Glomm, G., Janeba, E., (2000), Why poor 
countries rely mostly on redistribution in-kind. 
Journal of Public Economics, 75: 463-81.

Beck, P. J., Maher, M. W., (1986), A comparison of 
bribery and bidding in thin markets. Economics 
Letters, 20: 1-5.



201The Long-run Response of Under-five Mortality…

Becker, G. S., (2007), Health as human capital: 
Synthesis and extensions. Oxford Economic 
Papers, 59: 379-410.

Bidani, B., Ravallion, M., (1997), Decomposing so-
cial indicators using distributional data. Journal 
of Econometrics, 77: 125-139. 

Biggs, B., King, L., Basu, S., Stuckler, D., (2010), Is 
wealthier always healthier? The impact of 
national income level, inequality, and pover-
ty on public health in Latin America. Social 
Science & Medicine, 71: 266-273. doi:10.1016/j.
socscimed.2010.04.002

Bokhari, F. A. S., Gai, Y., Gottret, P., (2007), Govern
ment health expenditures and health outcomes. 
Health Economics, 16: 257-273. DOI: 10.1002/
hec.1157

Chattopadhyay, S., (2013), Corruption in healthcare 
and medicine: Why should physicians and bio-
ethicists care and what should they do? Indian 
Journal of Medical Ethics, X(3): 153-159. DOI: 
10.20529/IJME.2013.049

Cockcroft, A., N. Andersson, S. Paredes-Solis, D. 
Caldwell, S. Mitchell, D. Milne, et al., (2008), 
An inter-country comparison of unofficial pay-
ments: Results of a health sector social audit in 
the Baltic states. BMC Health Services Research, 
8(5): 1-12.

Cutright, P., Adams, R., (1984), Economic dependen-
cy and fertility in Asia and Latin America, 1960-
1980. Comparative Social Research, 7: 111-132. 

Delavallade, C., (2006), Corruption and distribu-
tion of public spending in developing coun-
tries. Journal of Economics and Finance, 30(2): 
222-239. 

Deolalikar, A. B., (1995), Government health spending 
in Indonesia: Impacts on children in different eco­
nomic groups. In: Public Spending and the Poor: 
Theory and Evidence, van de Walle D, Nead K 
(eds). Johns Hopkins University Press: Baltimore.

Dickey, D. A., Fuller, W. A., (1979), Distribution of 
the estimators for autoregressive time series with 
a unit root.  Journal of the American Statistical 
Association, 74(366a): 427-431.

Dixon, W. J., (1984), Trade concentration, economic 
growth, and the provision of basic human needs. 
Social Science Quarterly, 65: 761-774.

Dryer, O., (2006), New report on corruption in 
health. Bulletin of the World Health Organization 
Past Issues, 84(2): 81-160.

Engberg-Pedersen, P., Kaiser, K., Kisunko, G., 
Kushnarova, I., Lindelow, M., (2005). Public 
expenditure tracking surveys: A stocktaking. The 
World Bank, processed.

Engle, R. F., Granger, C. W. J., (1987), Co-integration 
and error correction: Representation, estimation 
and testing. Econometrica, 55(2): 251-276.

Ehrlich, I., Lui, F. T., (1999), Bureaucratic cor-
ruption and endogenous growth. Journal of 
Political Economy, 107: 270-293. DOI:10.1007/
s11294-017-9631-2

Evans, P., (1987), Class, state, and dependence in East 
Asia: lessons for Latin Americanists. In: F C Deyo 
(ed), The Political Economy of the New Asian 
Industrialism (Ithaca, NY: Cornell University 
Press).

Factor, R., Kang, M., (2015), Corruption and popu-
lation health outcomes: An analysis of data from 
133 countries using structural equation model-
ling. International Journal of Public Health, 60: 
633-641. DOI 10.1007/s00038-015-0687-6

Filmer, D., Pritchett, L., (1999), The impact of public 
spending on health: Does money matter? Social 
Science & Medicine, 49: 1309-1323.

Gallet, C. A., (2017), The impact of public health 
spending on California STD rates. International 
Advances of Economic Research, 23: 149-159. 

Gandolfo, G., (1981), Quantitative Analysis and 
Econometric Estimation of Continuous Time 
Dynamic. Amsterdam: North-Holland.

García, P. J., (2019), Corruption in global health: 
The open secret. Lancet, 394: 2119-2124. doi.
org/10.1016/ S0140-6736(19)32527-9

Gereffi, G., Fonda, S., (1992), Regional paths of 
development. Annual Review of Sociology, 18: 
419-448.

Global Corruption Report (2006). Corruption and 
health. Berlin: Transparency International.

Goh, S. K., McNown, R., (2015), Examining the ex­
change rate regime–monetary policy autonomy 
nexus: Evidence from Malaysia. International 
Review of Economics and Finance, 35: 292-303. 
doi.org/10.1016/j.iref.2014.10.006 



Forum Scient iae Oeconomia • Volume 1 1  (2023) • No. 4202

Greene, W., (2003), Econometric Analysis. 5th ed. New 
Jersey: Prentice Hall.

Gupta, S., Davoodi, H., Tiongson, E., (2000), 
Corruption and the provision of health care 
and education services. IMF Working Paper, 
WP/00/116.

Gupta, S., Verhoeven, M., Tiongson, E. R. (2002), 
The effectiveness of government spending on 
education and health care in developing and 
transition economies. European Journal of 
Political Economy, 18(4): 717-737.

Gupta, S., Verhoeven, M., Tiongson, E. R., (2003), 
Public spending on health care and the poor. 
Health Economics, 12: 685-696. DOI:10.1002/
hec.759 

Hanf, M., Van-Melle, A., Fraisse, F., Roger, A., 
Carme, B., Nacher, M., (2011), Corruption kills: 
Estimating the global impact of corruption on 
children deaths. PLoS ONE, 6(11): 1-7. e26990. 
doi:10.1371/journal.pone.0026990. 

Hindriks, J., Keen, M., Muthoo, A., (1999), 
Corruption, extortion, and evasion. Journal of 
Public Economics, 74: 395-430. 

Holmberg, S., Rothstein, B., (2009), Corruption kills. 
QoG Working Paper Series, 09/16.

Holmberg, S., Rothstein, B., (2011). Dying of corrup-
tion. Health Economics, Policy and Law, 6(04): 
529-547.

Huntington, S. P., (1968), Political order in changing 
societies. New Haven: Yale University Press.

Johansen, S., Juselius, K., (1990), Maximum likeli-
hood estimation and inference on cointegra-
tion-With applications to the demand for money. 
Oxford Bulletin of Economics and Statistics, 52(2): 
169-210.

Knox, C., (2009), Dealing with sectoral corruption 
in Bangladesh: Developing citizen involvement. 
Public Administration and Development, 29(2): 
117-132.

Leff, N. H., (1964), Economic development through 
bureaucratic corruption. American Behavioral 
Scientist 8: 8-14. Reprint in A. J. Heidenheimer, 
M. Johnston and V. T. LeVine (Eds.), Political 
corruption: A handbook, 389-403, 1989. Oxford, 
Transaction Books.

Lewis, M., (2006). Governance and corruption 
in public health systems. Center for Global 
Development Working Paper, 78.

Leys, C., (1965), What is the problem about corrup-
tion? Journal of Modern African Studies 3: 215-
230. Reprint in A. J. Heidenheimer, M. Johnston 
and V. T. LeVine (Eds.), Political corruption: 
A handbook, 51-66, 1989. Oxford: Transaction 
Books.

Li, Q., An, L., Xu, J., Baliamoune-Lutz, M., (2018), 
Corruption costs lives: Evidence from 
a cross-country study. European Journal of 
Health Economics, 19(1): 153-165. DOI 10.1007/ 
S10198-017-0872-z

Lien, D. H. D., (1986), A note on competitive bribery 
games. Economics Letters, 22: 337-341.

Lin, R-T., Chien, L-C., Chen, Y-M., Chan, C-C., 
(2014), Governance matters: An ecological asso-
ciation between governance and child mortality. 
International Health, 6: 249-257. Doi:10.1093/
inthealth/ihu018

Linden, M., Ray, D., (2017), Aggregation bias-cor-
recting approach to the health-income relation-
ship: Life expectancy and GDP per capita in 148 
countries, 1970-2010. Economic Modelling, 61: 
126-136. doi.10.1016/j.econmod.2016.12.001

Lio, M-C., Lee, M-H., (2016), Corruption costs 
lives: A cross-country study using an IV ap-
proach. International Journal of Health Planning 
Management, 31: 175-190. DOI: 10.1002/
hpm.2305

London, B., Williams, B. A., (1990), National politics, 
international dependency, and basic needs pro-
vision: A cross-national analysis. Social Forces, 
69: 565-584.

Lui, F. T. (1985), An equilibrium queuing model of 
bribery. Journal of Political Economy, 93: 760-781.

Makuta, I., O’Hare, B., (2015), Quality of governance, 
public spending on health and health status in 
Sub Saharan Africa: A panel data regression 
analysis. BMC Public Health, 15(932): 1-11. 
DOI.10.1186/s12889-015-2287-z

Mauro, P., (1998), Corruption and the composition 
of government expenditure. Journal of Public 
Economics, 69: 263-279.



203The Long-run Response of Under-five Mortality…

Méon, P. G., Sekkat, K., (2005), Does corruption 
grease or sand the wheels of growth?  Public 
choice, 122: 69-97.

Pandolfelli, L. E., Shandra, J. M., (2013), The 
International Monetary Fund, structural ad-
justment, and women’s health: A cross-national 
analysis of maternal mortality in Sub-Saharan 
Africa. Sociological Quarterly, 55(1): 119-142.

Pesaran, M. H., Shin, Y., Smith, R., (2001), Bound 
testing approaches to the analysis of level rela-
tionship. Journal of Applied Econometrics, 16(3): 
289-326.

Phillips, P. C., Perron, P., (1988), Testing for a unit 
root in time series regression. Biometrika, 75(2): 
335-346.

Popoola, T. O., (2018), Corruption and health sec-
tor performances in West Africa countries: 
A theoretical analysis. Journal of Economics 
and Management Sciences, 1(2): 13-20. doi.org/ 
10.30560/jems.v1n2p13

Pritchett, L., Summers, L. H., (1996), Wealthier is 
healthier. Journal of Human Resources, 31(4): 
841-868.

Ragin, C. C., Bradshaw, Y. W., (1992), International 
economic dependence and human misery, 
1938-1980: A global perspective. Sociological 
Perspective, 35: 217-247.

Sam, C.Y., Mcnown, R., Goh, S.K., (2019), An 
augmented Autoregressive Distributed Lag 
bounds test for cointegration. Economic 
Modelling, 80: 130-141. doi.org/10.1016/j.
econmod.2018.11.001

Sarker, B., Khan, F., (2020), Nexus between foreign 
direct investment and economic growth in 
Bangladesh: An augmented autoregressive dis-
tributed lag bounds testing approach. Financial 
Innovation, 6(10): 1-18. doi.org/10.1186/
s40854-019-0164-

Shen, C., Williamson, J. B., (2001), Accounting for 
cross-national differences in infant mortali-
ty decline (1965-1991) among less developed 
countries: Effects of women’s status, economic 
dependency, and state strength. Social Indicators 
Research, 53: 257-288. 

Shleifer, A., Vishny, R. W., (1993), Corruption. 
Quarterly Journal of Economics, 108: 599-617.

Smith, S. F., (1998), Cointegration tests when data are 
linearly interpolated. Unpublished Paper, State 
University of New York at Albany.

Sommer, J. M., (2020), Corruption and  health 
expenditure: A  crossnational analysis on  in-
fant and  child mortality. European Journal of 
Development Research, 32: 690-717. https://doi.
org/10.1057/s41287-019-00235-1

Swaleheen, M., Ali, M. S. B., Temimi, A., (2019), 
Corruption and public spending on education 
and health. Applied Economics Letters, 26(4): 
321-325. DOI: 10.1080/13504851.2018.1468549

Tang, C. F., (2008), A re-examination of the rela-
tionship between electricity consumption and 
economic growth in Malaysia. Energy Policy, 36: 
3077-3085. doi:10.1016/j.enpol.2008.04.026

Tang, C. F., Lean, H. H., (2007), Is Phillips curve 
stable in Malaysia? New empirical evidence. 
Malaysian Journal of Economic Studies, 44(2): 
95-105.

Terrelonge, S. C., (2014), For health, strength, and 
daily food: The dual impact of remittances and 
public health expenditure on household health 
spending and child health outcomes. Journal of 
Development Studies, 50(10): 1397-1410. DOI: 
10.1080/00220388.2014.940911 

Transparency International (2015), Corruption: 
Cost for developing countries. Transparency 
International: The global coalition against cor-
ruption. Berlin: Transparency International (ac-
cessed 8/5/2023).

UNICEF (2023), Under-five mortality. https://data.
unicef.org/topic/child-survival/under-five-mor-
tality/ (accessed 8/5/2023).

Vaidean, V. L., Cuceu, I. C., Florescu, D. R., 
(2021), The impact of corruption on health 
outcomes: Empirical evidence on EU-27. 
Bulletin of University of Agricultural Sciences 
and Veterinary Medicine Cluj-Napoca. 
Horticulture, 78(2): 156-163. DOI: 15835/
buasvmcn-hort:2021.0014

Vian, T., (2008), Review of corruption in the health 
sector: Theory, methods and interventions. 
Health Policy and Planning, 23: 83-94.



Forum Scient iae Oeconomia • Volume 1 1  (2023) • No. 4204

Vian, T., Savedoff, W., Mathisen, H., (2010), Anti­
corruption in the health sector: Strategies for 
transparency and accountability. Kumarian 
Press: Sterling, VA.

World Bank (1995). Philippines: Public expenditure 
management for sustained and equitable growth. 
World Bank Report No. 14680-PH. World Bank: 
Washington.

Nurudeen Abu, PhD, is a Professor of economics and Director of Academic Planning at 
Baba-Ahmed University Kano, Nigeria. He has served as Dean of the School of Management 
and Social Sciences, Mewar International University, and Head of the Department of 
Economics at Umaru Musa Yar’adua University Nigeria. He received his PhD in econom-
ics from Universiti Utara Malaysia. His research interests include economics of corrup-
tion and development, financial and monetary economics, and public sector economics. 
His research efforts have appeared in leading journals of economics indexed in Web of 
Science and Scopus including International Journal of Finance and Economics, Economic 
Change and Restructuring, Economic Research-Ekonomska Istraživanja, Contemporary 
Economics, and South East European Journal of Economics and Business. ORCID no. 
https://orcid.org/0000-0002-9843-977X.

Ben Obi received his PhD from Nigeria’s Premier University (University of Ibadan). The 
Professor of economics has served as Deputy Dean of the Faculty of Social Sciences, 
University of Abuja and Lead Economist in the Office of the Economic Adviser to a former 
President. Obi has consulted for many international organizations including the African 
Development Bank and European Union. He is currently an External Examiner to post-
graduate programmes in many universities. His research interests include energy and re-
source economics, and he has authored articles published in journals indexed in Scopus 
and Web of Science among which are Organizations and Markets in Emerging Economies, 
Scientific Annals of Economics and Business, and Forum Scientiae Oeconomia. ORCID no. 
https://orcid.org/0000-0002-6093-7378

Onyewuchi Amaechi Ben-Obi, MSc, is a PhD candidate in economics at the University 
of Abuja, Nigeria, and an Assistant Director in the Research Department of the Central 
Bank of Nigeria. Her research works have appeared in Scopus and Web of Science in-
dexed journals such as Contemporary Economics, Organizations and Markets in 
Emerging Economies, and Economics Studies-Ikonomicheski Izsledvania. ORCID no. 
https://orcid.org/0009-0008-4481-2242.




