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Abstract—Reasonable number of studies on the effect of Female 
life expectancy (FLE) upon the quality of women's lives in 
developed countries has been done. Bangladesh lacks such a study. 
We explore to see the effect of decreasing fertility and childhood 
mortality rates on FLE in Bangladesh and evaluate the potential 
impact of the demographic transition on GDP. Also, we investigate 
the trends and patterns of different factors from 1995 to 2018. 
Partial Least Squares-Structural Equation Modeling (PLS-SEM) is 
functioned to fit an appropriate model to link fertility, GDP, and 
childhood mortality with FLE. The significance of the relationships 
has also been assessed. Results indicate that declines in fertility and 
childhood mortality have made significant improvements in FLE. 
The prospects of demographic transition due to fertility decline 
have been analyzed and challenges to achieve it are highlighted.  

Index Terms—Female life expectancy, fertility, mortality, 
structural equation modeling, confirmatory factor analysis, 
demographic transition. 

I. INTRODUCTION

Maternal death tends to escalate with the rising number of 
childbirths delivered by the mother [1]. The health status of 
both the mother and her children are important aspects for 
improved Female Life Expectancy (FLE), and hence for the 
development of a nation [2]. Low deployment of the 
available health care services is one of the foremost reasons 
behind infant and maternal mortality in Bangladesh [3].  
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Moreover, poor nutrition, inadequate health care, and a 
large number of frequent pregnancies lead to higher maternal 
mortality [4]. Data on Gross Domestic Product (GDP) 
growth rate and infant mortality rate for the period 1986 to 
2004 collected from 59 developing countries revealed a 
strong negative association between them [5,6,7]. Over the 
last two decades, the improvement of maternal and child 
health including female life expectancy has been 
continuously drawing the attention of several public health 
agendas across nations [8,9,10]. Neonatal deaths have been 
accounted for most of the infant deaths from 1995 to 2018 
around the world [11,12]. Early childhood mortality rates in 
Bangladesh have dropped significantly in this period 
[13,14,15]. Although incredible development in achieving 
Millennium Development Goals (MDGs) has been shown by 
the Bangladesh government, further improvement regarding 
this is needed to abide by the Sustainable Development Goal 
3(SDG 3) [16,17].  

By employing both the cross-sectional and trend analysis, 
a high negative association concerning economic growth and 
various categories of childhood mortality rates has been well 
established in several studies [18,19,20,21,22,23]. Economic 
stagnations and malnutrition are significantly correlated 
amid the mothers and their kids in developing nations. As a 
result, the financial shocks have been associated with the 
increase of maternal and early childhood mortality rates in 
those countries [19]. Thus, improvement of maternal and 
child health care promises further development of living 
standard of people, level of nutrition, public and private 
health care services, sanitation, supply of safe water, and so 
on, which ultimately ensure the higher life expectancy of 
women [21,24]. Besides, FLE is considered as one of the 
indicators of measuring the quality of life of women [25,26]. 
A reasonable number of studies on FLE in developed nations 
have validated this notion [27,28]. Generally, low infant and 
child mortality rates result in higher life expectancy for 
females [28,29,30]. The higher expectation of life is 
associated with a lower under-5 mortality rate too 
[31,32,33,34]. Several studies concerning reproductive and 
public health care explain how the decline in total fertility 
rate (TFR) enhances women’s life expectancy better 
[35,36,37,38,39]. The Infant Mortality Rate (IMR) is 
excessive in Bangladesh as well as in many other developing 
countries, despite their continuous decline during the last two 
decades [40]. Besides, the risk of maternal deaths has been 
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relegated by continuous fertility decline, resulting in higher 
FLE [41]. The main purpose of this study is to carry out a 
detailed study on the effect of fertility and childhood 
mortality decline on female life expectancy in Bangladesh. 
So far the authors' knowledge goes, this would be a 
pioneering approach that applies PLS-SEM to connect the 
demographic variables with the life expectancy of females in 
Bangladesh. This type of study will clearly show the 
intensity of improvement in FLE following the decreases in 
different mortality rates, which will be helpful for the 
government in adopting various measures for achieving the 
sustainable development goal.  

METHODOLOGY 

A. Graphical Representation

To understand the patterns and trends of the variables
under study from 1995 to 2018, graphical representations of 
them have been performed. 

B. Descriptive Analysis

To describe the basic features of the variables under study,
selected summary statistics regarding the concerned 
variables within their corresponding ranges have been 
calculated. 

C. Partial Least Squares-Structural Equation Modeling

(PLS-SEM)

PLS-SEM is a method of modeling with no assumptions 
regarding data distribution [42]. It evaluates the associations 
among the variables and validates how well the model 
describes the focus constructs. It can be used when the size 
of the sample is small, desired projection accuracy is utmost, 
and the exact specification of the model cannot be 
guaranteed [43].  

Fig. 1. Framework of the considered PLS-SEM model 

The PLS-SEM model for this study has considered four 
observed variables as demonstrated in Figure 1. Childhood 
mortality (combination of IMR, NMR, PNMR, UMR), TFR, 
and GDP has been used as input variables while FLE is the 
output variable. 

D. Research Hypotheses

H1: Childhood mortality affects FLE 
H2: Fertility impacts FLE 
H3: GDP influences FLE 

E. Source of the Data

The last Sample Vital Registration System 2018 (SVRS)
managed by the Bangladesh Bureau of Statistics (BBS) is 
utilized for extracting the data concerning all the variables 
considered in this study for the period 1995 to 2018 [14].  

F. Analytical Tools

The variables have been selected taking the subsequent
literature review into account for Bangladesh perspective. 
SmartPLS software version 3.3.3 has been used to perform 
all the required statistical analyses.  

II. RESULTS AND DISCUSSION

A. Fertility

The TFR against years from 1995 to 2018 of Bangladesh
is plotted in Figure 1. It can be observed that TFR over the 
years has decreasing trend overall. A sharp decrease in TFR 
from 1996 to 2001 is observed. During this period, the 
Bangladesh government implemented the family planning 
programs effectively by utilizing mass media campaigns for 
the encouragement of married couples to use contraceptives 
by creating awareness among them. As a result, the overall 
contraceptive prevalence rate increased from 44.6 percent to 
53.8 in that period [16], resulting in a steep decline in TFR. 
Low TFR is related to better maternal and child health care 
as a mother with lesser children can focus on their children 
more effectively. This has resulted due to improved life and 
health of their children as well as themselves. 

Fig. 2. TFR in Bangladesh between 1995 - 2018 [Source: SVRS] 

B. Childhood Mortality

The trends in childhood mortality rates in Bangladesh
involving NMR, PNMR, IMR, and CMR from1995 to 2018 
in Bangladesh are shown in Figure 2. As expected, a 
declining trend in each of the categories over the considered 
period has been observed. It can be perceived that the 
PNMRs are just about one-third of NMRs, and IMR, NMR, 
and PNMR have been dropped in percentage by 56, 46, and 
71 respectively in the last two decades. A noticeable point 
spotted in Figure 2 is the fact that NMR has been declined by 
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1.5 percent since 2000 which is slower than its counterparts 
in IMR (2.8%). A probable reason could be the lack of 
postnatal care provided to women.  

Fig. 3. Childhood mortality rates in Bangladesh over 1995 to 2018 
[Source: SVRS] 

C. Economic Growth and Female Life Expectancy

The trends in GDP growth rate (%) in Bangladesh from
1995 to 2018 can be visualized in Figure 3. On average a 
growing trend with little fluctuations is visible over the last 
two decades. Ever the highest GDP growth rate was achieved 
in 2018 whereas the average GDP growth rate was nearly six 
percent for the last two decades in Bangladesh. Most 
probably the growth rate was accelerated by increasing 
exports and remittances, national and foreign investments, 
industrialization, women empowerment, enhanced 
participation rates in all levels of education, job opportunities 
in both the public and the private sectors, improved 

communication systems, higher capacity, and productivity in 
power sectors, and of course, the political stability along with 
good governance.  

Fig. 4. GDP and FLE in Bangladesh from 1995 to 2018 [Source: SVRS] 

A sharp rising trend of female life expectancy in 
Bangladesh over the last two decades is reflected in Figure 
3. Starting with the expectation of life of 58.1 years back in
1995, an average annual increase of 0.65 years for the last
twenty-four years resulted in 73.8 years of female life
expectancy in 2018. Although the GDP growth rate dropped
in some years, the female life expectancy continued to
increase in those years, indicating that the female life
expectancy does not depend on the GDP growth rate only.
Findings of the study conducted by Becker’s study [44]
support this hypothesis. Moreover, Murphy and Topel [45]
found in their study that a decline in mortality rates would
extend the individual lifetime horizon.

TABLE 1   
 DIFFERENT ASPECTS OF RELIABILITY AND VALIDITY ANALYSIS FOR PLS-SEM

Childhood Mortality FLE TFR GDP 

Correlation analysis 

Childhood Mortality 1 - 0.989 0.932 - 0.732

FLE - 0.989 1 - 0.953 0.748 
TFR 0.932 - 0.953 1 - 0.673

GDP - 0.732 0.748 - 0.673 1 

Discriminant validity 

Childhood Mortality 0.984 
FLE - 0.989 1 
TFR 0.932 - 0.953 1 
GDP - 0.732 0.748 - 0.673 1 

VIF 
Childhood Mortality 6.014 

TFR 4.678 
GDP 2.156 

Reliability and validity 
Cronbach's Alpha 0.989 1 1 1 

Composite Reliability 0.992 1 1 1 
Average Variance Extracted (AVE) 0.968 1 1 1 
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D. Reliability and Validity Analysis for PLS-SEM

The reliability and validity of the proposed PLS-SEM
model for the study have been assessed through selected 
approaches as shown in Table 1. The bivariate relationships 
between the variables have been monitored through 
correlation analysis. Results of correlation analysis show that 
GDP is negatively correlated with childhood mortality (𝑟 =
−0.732) and fertility (𝑟 = −0.673). The rising trend of GDP
in the country as illustrated earlier in Figure 4 could be a
justification for witnessing the negative correlations.
However, a positive correlation has been detected between
GDP and FLE (𝑟 = 0.748) which means that a rise in GDP
would result in a rise in FLE. Besides, FLE is observed to
have a negative correlation with both childhood mortality
(𝑟 = −0.989) and fertility (𝑟 = −0.953) which means that
a fall in childhood mortality and fertility would result in a
rise in FLE. Estimated scores of Cronbach alpha are 0.989
for childhood mortality and 1 for the remaining variables.
According to Nunnally and Bernstein, Cronbach alpha’s
accepted value to determine the reliability is above 0.70 [46].
Hence, Cronbach alpha scores of all the variables under

study are reliable. Discriminant and convergent validity of 
the model have been established by Confirmatory Factor 
Analysis (CFA). The convergent method evaluates construct 
validity considering the multitrait-multimethod matrix 
(MTMM) as mentioned by Campbell and Fiske [47]. 
According to them, the standard for the composite reliability 
scores to be accepted is above 0.70. The composite reliability 
scores have been estimated as 0.992 for childhood mortality 
and 1 for the remaining variables. According to Anonymous, 
the accepted score of Average Variance Extracted (AVE) is 
0.50 or more [48]. The AVE scores have been calculated as 
0.968 for childhood mortality and 1 for the remaining 
variables. The discriminant validity describes the 
measurement of constructs to provide a basis of 
discrimination among the variables under study. The 
multicollinearity of the variables is checked by Variation 
Influence Factor (VIF) score. The acceptable limit of VIF 
score is less than 10 according to Henseler et al. [49]. From 
Table 1, we can see that all the VIF scores are less than 10 
indicating that there is no presence of multicollinearity 
between the formative constructs of the study.  

TABLE 2   
 DESCRIPTIVE STATISTICS 

Variables Minimum Maximum Skewness Kurtosis Coefficient of Variation 
Childhood Mortality 1.70 80.90 - 0.213 - 1.718 33.74% 

FLE 58.10 73.80 - 0.381 - 0.780 6.99% 
TFR 2.05 3.45 1.203 0.776 16.88% 
GDP 4.40 7.90 0.139 - 0.397 14.77% 

E. Descriptive Statistics

The descriptive statistics regarding the selected variables 
under study have been encapsulated in Table 2. Coefficient 
of variation results shows that childhood mortality has the 
maximum variation among the variables (33.74%), followed 
by TFR (16.88%) and GDP (14.77%). The FLE is observed 
to have the least variation among all (6.99%). Findings 
regarding skewness show that childhood mortality and FLE 
are negatively skewed which means the respective averages 
of these two variables are lower than the corresponding 

median values referring to a longer or fatter tail on the left 
side of the relevant distributions. TFR and GDP, on the other 
hand, show positive skewness which implies the 
corresponding averages of these two variables are higher 
than the respective median values indicating a longer or 
fatter tail on the right side of the corresponding distributions. 
Distributions of all the variables are platykurtic showing 
kurtosis values less than 3 which means the distributions 
encompass a smaller number of extreme values.  

TABLE 3 
 PLS-SEM FINAL OUTCOMES 

Hypotheses Path Coefficients (𝜷) Standard Deviation 𝒕 −statistic 𝒑 − 𝒗𝒂𝒍𝒖𝒆 
H1: Childhood Mortality - > FLE - 0.723 0.085 8.549 0.000 

H2: TFR - > FLE - 0.242 0.085 2.846 0.004 
H3: GDP - > FLE 0.056 0.034 1.627 0.104 

F. PLS-SEM Outcomes

The major outcomes of the proposed PLS-SEM model are 
summarized in Table 3. Findings of H1 statistically verify 
that childhood mortality has a significant negative effect on 
FLE, confirmed by path coefficient 𝛽 = − 0.723 𝑎𝑛𝑑 𝑝 −
𝑣𝑎𝑙𝑢𝑒 = 0.000. The results are supported by the outcomes 
of the studies conducted by Haider et al. [3] and Murphy and 

Topel [45]. Likewise, the findings of H2 statistically verify 
that TFR has a significant negative effect on FLE, confirmed 
by path coefficient 𝛽 = − 0.242 𝑎𝑛𝑑 𝑝 − 𝑣𝑎𝑙𝑢𝑒 = 0.004. 
The result is supported by findings of several other studies 
where it was observed that females with fewer children live 
longer than those having more children [35,37,38]. The 
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falling fertility trend lifts FLE as females having fewer 
pregnancies are less likely to be exposed to maternal death 
[38]. The path coefficient 𝛽 = 0.056 for GDP implies a 
positive effect on FLE which accords to the decisions of the 

study conducted by Mahyar [22], where it was observed that 
a one percent rise in GDP growth rate led to nearly 0.01 
percent increase in life expectancy in the next period. 

Fig. 5. PLS-SEM layout of factor loadings and path coefficients 

The PLS-SEM layout of the factor loadings together with 
the path coefficients can be seen through Figure 5. The model 
using the path coefficients can be written as:  

𝐸(𝐹𝐿𝐸) = 0.056(𝐺𝐷𝑃) − 0.723(𝐶ℎ𝑖𝑙𝑑ℎ𝑜𝑜𝑑 𝑀𝑜𝑟𝑡𝑎𝑙𝑖𝑡𝑦) 
− 0.242(𝑇𝐹𝑅)

According to Campbell and Fiske, the benchmark score 
for factor loadings is 0.60 [47]. All the factor loadings of our 
model are observed to be well above that acceptable level.  

G. Demographic transition

The declining fertility trend in Bangladesh has resulted in
shifts in the educational empowerment of women, the age 
structure of the country; the percentage of the working-age 
population is on the rise, while the proportion of the 
dependent-age population has been decreasing continuously. 
This demographic transition has been pursued in relegating 
death rates by managing pandemic and infectious diseases 
[50]. Thus, such a transition plays a vital role in reducing 
death from pandemics like coronavirus disease COVID-19 
in a nation like Bangladesh. This is what the demographers 
define as a demographic dividend. The working-age 
population with immense strength and committed promise 
for imminent leadership opens a great opportunity for 
Bangladesh. If the country fails to avail this opportunity with 
immediate effect, this energetic group of population would 
then become a burden for the nation. To reap advantage from 
this opportunity, the policymakers should focus on issues 
like poverty reduction, improvement of public health care, 
the establishment of a favorable environment for investment, 
creation of more job opportunities, safeguarding of gender 
equality in every sector, and so on. 

III. CONCLUSION
It has been demonstrated through this study that fertility 

and childhood mortality declines have a positive effect on 
female life expectancy in Bangladesh. We have highlighted 
the positive impact of the demographic transition in 
Bangladesh, its prospect, and challenges to achieve it. The 
concerned policymakers should adopt more fertility and 
childhood mortality reduction programs, and the government 
should invest more in prioritizing these programs. Proper 
attention should be given to the assessment of how better 
maternal and child health care initiatives affect the national 
development of our country. Countries investing more in 
maternal and child health care are most likely to have a 
healthier population, and subsequently will be more 
productive for the upcoming generations. It is obvious from 
the above discussion that the state of maternal and child 
health has upgraded to a great deal over the studied 
period1995 to 2018, due to the progress of the accompanying 
factors. But still, there are some related areas needed to be 
upgraded for better FLE. Our endeavor should be for the 
smallest possible childhood mortality rate. Also, using the 
multiple regression model the female life expectancy from 
2019 to 2028 for Bangladesh has been projected. Applying 
this model, the female life expectancy for the next ten years 
is found to be increasing almost linearly overall. Both the 
government and the NGOs must adopt more effective 
initiatives in this regard. Bangladesh showed incredible 
development in achieving Millennium Development Goals. 
Our government is committed to implement Sustainable 
Development Goals successfully as well. In achieving this 
goal maternal and child health status must be improved 
further to comply with SDG 3. If improved maternal and 
child health programs are properly designed and executed, 
they will certainly overcome the negative effects of 
socioeconomic inequalities considerably. Here we have 
investigated the effect of reduction in various mortality rates 
on the female life expectancy in Bangladesh. Nevertheless, 
some other factors like female literacy rate, safe delivery 
practices, etc. might have notable effects on female life 
expectancy. Due to the unavailability of the relevant 
national-level data for these variables, we have not been able 
to include them in our study. Hence, there is a room for 
additional research on the topic by including those types of 
variables. 
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