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ABSTRACT

Background: Life expectancy (LE) at birth is relatively poor in thelow- and lower-middle-income countries
compared to the developed countries. There are many factors for this poor status of LE in these countries.
Communicable disease in the human body is found to be one of the main causes.

Aim: To determine the effects of communicable diseases on LE at birth in low- and lower-middle-income
countries.

Methods: Data of 82 low- and lower-middle-income countries were extracted from the World Health Statistics
2018. In this study, the dependent variable is LE at birth, and the communicable diseases such as new Human
Immunodeficiency (HIV) infections, Tuberculosis (TB) incidences, Malaria incidences, and Hepatitis-B surface
antigen (HBsAQ) prevalence among children under 5 years are the independent variables. Descriptive statistics,
Pearson’s correlation analysis, and Linear regression model were used to examine the data.

Results: The lowest (52.90 years) and highest (76.30 years) LE at birth were observed in Lesotho and Viet Nam,
respectively. Pearson’s correlation coefficients identified that new HIV infections, TB incidences, Malaria
incidences, and HBsAg prevalence among children under 5 years are highly correlated with the LE at birth. The
linear regression analysis reveals that all the selected variables are found to have significant negative effects on
LE at birth in low and lowermiddleincome countries.

Conclusions: The higher prevalence of communicable diseases contributes to reducing the LE at birth in low and
lowermiddleincome countries. So, to raise the LE at birth of a country, the necessary steps should be taken to

minimize the incidence and prevalence of communicable diseases.
Keywords: Life expectancy; Communicable diseases;Low- and lower-middle-income countries

INTRODUCTION

Life expectancy (LE) is a statistical measure of the average
time whicha human being is expected to live at a certain
age. It is a hypothetical measure of a country and is widely
used for measuring the overall development. The LE is the
mean number of years of life remaining at a given age?.
LEs at birth are relatively low in the low and
lowermiddleincome countries than developed countries.
Despite the sharp increase of LEat birth from 65.50 years
in 2000 to 72.00 years in 2016 in low-income countries, LE
in highincome countries is still high?. Several factors are
responsible for poor LE status for a country which includes
social factors, demographic factors, economic factors and,
clinical factors®®. Infectious diseases, such as Malaria,
Human Immunodeficiency (HIV) infections, Tuberculosis
(TB), Hepatitis B surface antigen (HBsAg), Measles,
Mumps, Ebola, Zika, Nipah, Poliovirus,Rickettsia in the
human body are the root cause of poor LE status!®1?,
Infectious diseases can be defined as any diseases that
can be occurred by bacteria, viruses, parasites or fungi.
Infectious disease is often termed as the communicable
disease because of smooth communication ability of these
pathogens from one individual to another. The most
common communicable diseases are Malaria, HIV
infections, TB and HBsAg?.

A few numbers of studies have been carried out
around the world that identified hypopituitarism, intellectual
disability, physical inactivity, etc. were the risk factors of
LE316, Boutayeb (2006) has reviewed some literature of
developing countries, related to communicable and non-
communicable diseases and revealed a universal view of
these diseases and their effect on populations living in low-
and  middle-income  nations!!.  Marais et al.
(2013)demonstrated that tuberculosis and HIV/AIDS have
been considered as global crises that are responsible for a
high mortality rate. They also claimed that in sub-Saharan
Africa, there is a deadly interaction between tuberculosis
and HIV infection among the adults, children, and pregnant
women which demandedthe well-integrated approaches for
controlling thesituation'’. The emerging levels of major
factors influencing the LE are the chronic diseases and
accidental injuries’® The inhabitants of low-income
countries still suffer an enormous burden of disease owing
to diarrhea, pneumonia, HIV/AIDS, tuberculosis, malaria
and other pathogens'®. Research on LE has been carried
all around the world but none of it has examined the effects
of communicable diseases on LE at birth in low and
lowermiddleincome countries in past decades. Theaimof
this present study is to determine the effects of
communicable diseases on LE at birth in low and
lowermiddleincome countries.
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METHODOLOGY

Data of 82 low and lowermiddleincome countries were
extracted from the World Health Statistics 2018. The
dependent variable,Life Expectancy (LE) at birth measures
the quantity of life a person expects to livel. On the other
hand, communicable diseases like-new  Human
Immunodeficiency (HIV) infections, Tuberculosis (TB)
incidences, Malaria incidences, and Hepatitis B surface
antigen (HBsAg) prevalence among children under 5 years
were considered as the independent variables (Appendix
A).

Descriptive measurements were used to enunciate
the overall situations of our study variables in low and
lowermiddleincome  countries. Pearson’s  correlation
analysis was executed to explore the relationships among
the study variables. Before examining the effects of
communicable diseases on LE at birth, the multicollinearity
problem were checked by using the tolerance values. If the
tolerance value is less than 0.40 then it is assumed
thatthere is a strong multicollinearity?, and there is no
multicollinearity among the independent variables of this
study. And finally, a linear regression analysis was
performed to identify the effects of communicable diseases
on the LE at birth in this study.

The whole analysis of this study is completed with the
statistical software Stata/MP version 13.1 and SPSS to
reach our objectives. Microsoft Excel and Statistical
Package Program R are also used to complete this study.
Additionally, the reference is added by using the software
named ‘EndNote X7.4 (Bld 8818)’ in this study.

RESULTS

Table 1 shows the descriptive statistics of the study
variables in 82 low- and lowermiddle-income countries (see
Fig. 1). The LE at birth is observed very low among Sub-
Saharan African countries, and very high among the East
Asia and Pacific countries, and Middle East and North
African countries. But all the communicable diseases,

African countries. On the other hand, the lowest HIV
infections, TB incidence, Malaria incidence, and HBsAg
have observed among the South Asian and Middle East
and North African countries; the Middle East and North
African countries; Europe and Central Asian countries;
Latin America and Caribbean countries, respectively.

The lowest (52.90 years) and highest (76.30 years)
LE at birth were observed in Lesotho and Viet Nam,
respectively. Both the new HIV infections (12.68) and TB
incidence (724.00) are highest in Lesotho. On the other
hand, the lowest scenarios of new HIV infections (0.01) are
seen in Bangladesh, Comoros, Jordan, and Mongolia. But
the lowest TB incidence (5.60) is seen in Jordan. Again the
Malaria incidence is high (459.70) in Mali, and low (0.00) in
Georgia, Kyrgyzstan, Sri Lanka, Tajikistan, and Uzbekistan.
Among the low and lowermiddleincome countries, the
highest (21.13) HBsAg prevalence among children under 5
years is found in South Sudan, and the lowest (0.05)
HBsAg is found in Guatemala.

Table 2 shows the Pearson’s correlation coefficients
which identified the significant negative relationships of LE
at birth with new HIV infections (r= -0.42, p< 0.01), TB
incidences (r = -0.35, p< 0.01), Malaria incidences (r = -
0.66, p < 0.01), and HBsAg (r= -0.51, p < 0.01) in the low
and lowermiddleincome countries of the world.

Table 3 symbolizes the outcomes of a simple linear
regression model. The regression analysis identified the
communicable diseases, like- new HIV infection, TB
incidences, Malaria incidences, and HBsAg prevalence
among children under 5 years are the affecting factors of
LE at birth in the low and lowermiddle-income countries.
Among all these communicable diseases the new HIV
infections, Malaria incidences, and HBsAgprevalence
among children under 5 years have shown negative
significant effects on LE at birth. Hence among all the
independent variables, the higher rate of new HIV
infections, Malaria incidences, and HBsAgprevalence
among children under 5 years are the most affecting
factors in low and lowermiddle- income countries which

: . ; . decrease the nation’s average LE at birth.
considered in this study are high among Sub-Saharan g
Table 1: Descriptive statistics of the selected variables for the low-income and lower-middle-income countries
Minimum Maximum
Variables N Mean+SE Median SD Variance
Value Country Value Country
Y 82 65.88+0.68 65.85 6.18 38.24 52.90 Lesotho 76.30 Viet Nam
X1 72 0.86+0.23 0.21 1.93 3.72 0.01 Bangladesh, Comoros, Jordan, and Mongolia |12.68 Lesotho
Xz 82 199.32+17.04 157.50 154.27 23799.15 5.60 Jordan 724.00 Lesotho
Xs 70 |115.86+16.22 51.05  |135.73 |1842251  |0.00 Georgia, Kyrgyzstan, Sri Lanka, Tajikistan, and | j5q 76 |y
Uzbekistan
Xa 82 2.57+0.33 1.73 3.02 9.12 0.05 Guatemala 21.13 South Sudan

Notes: ‘N, number of countries’, ‘SE, standard error’, ‘SD, standard deviation’, 'Y, life expectancy at birth’, ‘X1, human immunodeficiency virus infections’, ‘Xz,
tuberculosis incidence’, ‘X3, malaria incidence’, ‘X4, hepatitis B surface antigen’

Table 2: Pearson correlation coefficients between variables

Y X1 X2 X3 Xa
Life expectancy at birth (Y) 1
Human Immunodeficiency Virus infections (X1) -0.42" 1
Tuberculosis incidence (X2) -0.35" 0.58™ 1
Malaria incidence (Xs) -0.66" 0.13 -0.02 1
Hepatitis B surface antigen (Xa) -0.51" 0.04 0.06 0.41" 1

Notes: **, p< 0.01’
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Table 3: Linear regression model explaining the life expectancy in low-income and lower-middle-income countries

. Regression 95% Cl of P value
Explanatory Variables coe?ficient, B SE of B Minimum I\B/Iaximum
Human Immunodeficiency Virus infections (X1) -0.84 0.393 -1.627 -0.052 0.04
Tuberculosis incidence’ (Xy) -0.01 0.004 -0.015 0.001 0.09
Malaria incidence (Xs) -0.02 0.004 -0.029 -0.013 0.00
Hepatitis B surface antigen (Xa) -0.58 0.169 -0.921 -0.245 0.00

2
R; 0.57

Notes: ‘SE, standard error’; ‘Cl, confidence interval’

Fig. 1: Overall situation of the study variables in low- and lower-middle-income countries
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Fig.2 Life Expectancy at birth (in years) in lowest ten countries
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A commonly applied and analyzed component of overall
health and demographic data for any country is the LE at
birth. The main objective of this research is to express the
effects of communicable diseases on LE at birth in low and
lowermiddleincome countries. Among the communicable
diseases the new HIV infections, Malaria incidences, and
HBsAg prevalence among children under 5 years are found
as the most influential factors of LE at birth in this study. In
many developing countries, especially in Africa, new HIV
infection is one of the most dangerous public health and
developmental threats®. People living with HIV face the
rapid loss of immunity and, 9-11 years living without
treating the infection results shortness of lifespan 2. High
HIV prevalence in a country is responsible for decrease
average LE?.

Additionally, a new HIV infection (per 1000 uninfected
population) is an important causal factor of LE at birth.
According to our source, low LE at birth(see Fig. 2) has
been identified for most countries and new HIV infections
are high among Sub-Saharan African countries. In 2017,
the World Health Organization (WHO) reported that
approximately 36.90 million individuals were living with HIV
and 1.80 million individuals becoming newly infested
globally?3. Among that 25.70 million people were living in
the WHO African Region which is the maximum affected
region in the world. In the case of new HIV infections,more
than two-thirds of new HIV infected people in the world live
in African region®. If the present trend persists, AIDS will
be responsible for too many deaths than any other
diseases by 2020 in the world’'s history?*. Therefore this
study revealed thatthe higher rate of new HIV infection is
one of the most important causes of lower LE at birth. In
this study, LE at birth decreases due to an increase in new
HIV infection. But if an HIV infected person is able to
identify it in proper time, garb the opportunity of good

lifelong observance and variety of current drugs, s/he can
expect to have a higher LE at birth?s.

Another influential factor of a country’s average LE at
birth is malaria incidences (per 1000 population at risk).
Also, it has negative effects on LE at birth in the low and
lowermiddle-income countries. Although the success rate
of several vaccination programs is impressive, the situation
of malaria incidence is still very high in many developing
countries!. According to the WHO, more than one million
people are identified as malaria infected each year?.
Children, pregnant women, and older people are found
most vulnerable to this cause?®. In Sub-Saharan African
countries malaria caused more than 90.00% of deaths
each year?’. Malaria incidence is high (459.70 per 1000) in
Mali, a Sub-Saharan African country. Most of the malaria
deaths in 2016 were reported in the WHO African Region,
whereas it was only 6.00% in the WHO South-East Asian
Region?8. The death rate in the African region is increasing
each year?®. It was reported that globally 435000 deaths
were occurred due to malaria, compared with 451,000
deaths estimated in 2016, and 607,000 in 201028, Since the
LE at birth is very low and malaria incidences are high
among the Sub-Saharan African countries, hence it is
needed to control the malaria incidences in these regions
to increase the LE at birth.

Liver disease due to Hepatitis B surface antigen
(HBsAg) prevalence among children under 5 years? is one
of the adverse communicable diseases in low and
lowermiddle-income countries. It is one of the significant
causes of lower average LE at birth in the study areas.
According to the findings of regression analysis, HBsAg
prevalence among children under 5 years had significant
negative effects on LE at birth in low and
lowermiddleincome countries. LE at birth decreases
throughout the Sub-Saharan African countries at an
alarming rate due to the increase in HBsAg prevalence
among children under 5 years®®. Another study said that
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the increasing HBsAg prevalence among children under 5
years is an influential factor in narrowing the LES!.

This study, like others, has a limitation which is that
we only consider a few communicable diseases
categorized by WHO. Also, the mortality-related factors are
not considered in this studywhich will be our next research
field. But, the strong point of this study is that the data
source is a most reliable.

CONCLUSION

This study identified that all the variables under study have
highly negative significant impacts on LE at birth in low and
lowermiddleincome countries. To increase the level of LE
at birth in these countries, minimizing incidences of new
HIV infections, TB incidence, Malaria incidence, and
HBsAg prevalence among children under 5 years are
demanded. Therefore we may conclude by saying that as
the higher prevalence of communicable diseases
contributes to reducing the LE at birth, it is needed to raise
the LE at birth of a country by taking necessary steps to
minimize the prevalence of communicable diseases in low
and lowermiddleincome countries.
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