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Obesity is a social problem that needs to be carefully considered regarding its causes and consequences. Tis study examines the
impact of human development, unemployment, and globalization on obesity in BRICS (Brazil, Russia, India, China, and South
Africa) countries from 1991 to 2016. For this aim, the study uses Fourier causality and cointegration tests, which consider smooth
structural breaks. Te cointegration test results show that obesity and explanatory variables do not move together in the long run
for all countries. According to the causality result of this study, there is a unidirectional causal relationship from obesity to
unemployment in China. On the other hand, there is unidirectional causality from obesity to human development and glob-
alization in India. Overall, India can lessen the negative efects of obesity on its population and improve its standing in the global
economy if it promotes healthy lifestyles and controls the food and beverage industry. On the other hand, obesity may cause
people to become unemployed, so it is recommended that policymakers fght obesity to control unemployment in China.

1. Introduction

Obesity, in general, can be defned as the body weight rising
above the desired level compared to the body’s height due to
an excessive increase in the ratio between body fat and lean
mass. Te World Health Organization (WHO) briefy refers
to obesity as excess fat accumulation in the body to the
extent that it impairs health. It is clear from its defnitions
that obesity is a problem related to human health. Te
WHO’s defnition of obesity as an increasing global epi-
demic is an important indicator of the seriousness of the
problem. Obesity and accompanying diseases are among the
leading causes of increased mortality rates. Considering that
more than 3 million people died in 2010 due to diseases
caused by excess weight, obesity poses a great health risk for
humanity. According to a WHO report from 2018, obesity
has almost tripled worldwide since 1975 and continues to
increase daily; it is a harbinger of more signifcant problems
if the necessary measures are not taken. Considering that

obesity is a health problem, taking the measures needed to
mitigate it is possible by correctly determining the factors
afecting obesity. At this point, when the factors afecting
obesity are investigated, it is known that people become
obese for various reasons, including genetic structure, en-
vironmental factors, demographic characteristics, behavioral
factors, psychological factors, and prenatal factors [1, 2] (see
Figure 1).

Tese factors, such as the efect of obesity on mortality
rates, obesity being a health problem, and obesity being
afected by economic and psychological factors, have raised
the question of whether human development will impact
obesity. Human development is increasing people’s choices
[3].Tis process is also defned as enlarging people’s choices,
so they can live healthier, fuller, and longer lives [4]. In
summary, human development refers to improving indi-
vidual quality of life. Te improvement in the quality of life
of individuals is the increase in the income levels of in-
dividuals and the development of their educational status,
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health services, food consumption, and other conditions [5].
Various indices measure human development. Te most
popular of these indices is the human development index
published by the United Nations Development Program.
Tis index evaluates three essential developments related to
health, education, and income through a single combined
index (see Figure 2).

Based on the defnition and measurement of human
development, the impact of human development on obesity
can be explained in three diferent ways as follows: (i)
through education: when people receive a better education,
they are expected to be more aware that obesity is a serious
disease. (ii) Trough health: advances and innovations in
health can be important in combating obesity. (iii) Trough
income: Te fact that people have a better income level can
be especially efective in reducing obesity caused by psy-
chological and environmental factors. When all these
characteristics of human development are evaluated to-
gether, human development can be considered to have
a positive efect on obesity. However, it is also a fact that
technological advances and comforts brought about by high
human development cause people to reach with less efort,
move less, and be lazier. One of the best examples of this
situation is the United States. Despite the high humanitarian
development of the United States, the fact that it is among
the countries with the highest obesity rates can be explained
by the reasons mentioned above. In summary, how human
development has an impact on obesity is still a contentious
issue. However, it is also a fact that this efect can be linked to
the levels of development of countries. While the impact of
human development on obesity is expected to be more
pronounced in countries with lower development, increases
in human development in developed countries may not have
a clear efect on obesity.

Of the many factors that cause obesity, one of the most
important is globalization. Globalization refers to the
closeness of the people of the world in terms of economics,
politics, communication, and other social aspects. Progress
in these areas is making a whole formerly disparate world.
When the reasons for globalization are investigated, factors
such as free trade, outsourcing, the communication revo-
lution, and liberalization come to the fore. Tese factors
contribute to globalization and generally positively infuence
many countries. However, globalization can also have

negative consequences, such as environmental pollution and
obesity. Te relationship between globalization and envi-
ronmental pollution has been one of the most frequently
researched topics in recent years [6–11]. In these studies,
diferent results come to the fore between globalization and
environmental pollution. Globalization is often cited as
a cause of obesity in less developed and developing countries
that are more susceptible to external infuences [12].
Globalization increases obesity rates in low-income coun-
tries by improving access to obesogenic products and
promoting fast food culture.

Globalization has profoundly infuenced people’s eating
habits. Before globalization, many people ate a lot of local
and seasonal foods. Today, the global economy has given
people access to foods from around the world. Nutrition
transition between countries, primarily through foreign
trade and investment, is increasing daily, increasing the
obesity burden [13]. As a result, the impact of globalization
on obesity can be evaluated economically and culturally.
Economic globalization has facilitated access to food and
increased the demand for obesogenic products. Meanwhile,
cultural globalization has spread fast-food culture
throughout the world. From these details alone, it seems
sensible to expect that globalization negatively afects
obesity.

Another variable thought to be related to obesity is
unemployment. It is well known that fnancial developments
can afect human health positively or negatively. Tis also
applies to unemployment. People with lower incomes and
spending can turn to cheaper and unhealthy foods. Un-
employed people with lower spending potential are expected
to be negatively afected by the growing availability of un-
healthy fast food. Te efects of unemployment on obesity
can be explained in fnancial and psychological terms. From
a fnancial perspective, when a person’s income decreases,
the quality of their diet will also decrease accordingly.
Psychologically, situations and factors such as smoking,
alcohol use, irregular nutrition, and insomnia can lead to
stress-related weight problems.When the efect of obesity on
unemployment is analyzed, people with excess weight are
more likely to be in weaker positions in the labor market and
to have lower earnings [14]. Moreover, Hughes and Kumari
[15] stated that the causal relationship between un-
employment and obesity could be explained by the various
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Figure 1: Causes of obesity. Source: [1, 2].
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efects of both psychosocial stress and fnancial constraints
on unemployment on energy balance. Individuals difer
signifcantly in their propensity for “stress eating,” with
variations ascribed to psychological and genetic causes [16].
In terms of fnancial constraints, reduced overall energy
intake for low-income men compared to the general pop-
ulation, suggesting a severely restricted income can result in
less food consumed overall. Energy-dense, nutrient-poor
foods are frequently purposefully chosen to stretch a lim-
ited food budget [17]. As a result, unemployment and
obesity are concepts expected to infuence each other. Tis
infuence can occur due to the stress or low income that
unemployment brings.

When the literature on the factors afecting obesity is
examined, it is seen that the causes and solutions of obesity
are generally discussed. However, the scarcity of studies that
empirically examine the factors afecting obesity is re-
markable. If the relationships between obesity and the
factors that afect it can be analyzed empirically, the mea-
sures to be taken according to these results can reduce the
risk of obesity. Obesity is emerging as an important public
health problem in the BRICS countries, representing a mix
of developed and developing economies [18]. Tere are very
few empirical studies examining the factors afecting obesity
in these countries. Tis study aims to fll this gap by em-
pirically revealing the relationships between human devel-
opment, unemployment, globalization, and obesity. Tis
study makes several signifcant contributions. First, it is the
frst study to examine the impact of human development,
unemployment, and globalization on the obesity rates of
BRICS countries. Second, the multivariate model was used
for robust results instead of univariate ones. Accordingly,
the results are expected to be a more solid guide for

policymakers. Tird, using two diferent methodologies,
cointegration and causality, the relationship between the
variables was examined in every aspect. Finally, structural
breaks are another critical issue regarding the robustness of
the results. Te exclusion of structural breaks can lead to
biased results. For this reason, this study uses econometric
methods considering smooth structural breaks thanks to
Fourier terms.

Te following order is followed in the ongoing sections
of the study. A brief literature review is in the second section.
Data, model, and econometric methodology are in the third
section. Empirical results are in the fourth section, and the
conclusion and policy recommendations are presented in
the ffth section.

2. Literature Review

In the literature, factors afecting obesity have been studied
with various variables for a long time. In these studies,
relationships between obesity and various variables such as
education [19], gender [20], health [21], economic growth
[22], environmental factors [23], psychological factors [24],
demographic factors [25], genetic factors [26], behavioral
factors [27], and intrauterine factors [28] were investigated.
Another variable that is thought to afect obesity is human
development.

Tere are very few studies in the literature that examine
the relationship between obesity and human development.
Dinsa et al. [29]; Ataey et al. [30]; and Khazaei et al. [31]
studies come to the fore in terms of considering the impact
of human development on obesity. Dinsa et al. [29] found
that there is a positive relationship between socioeconomic
status and obesity in countries with a low human
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development index. Tey also found that obesity is more
likely present in countries with higher human development.
Tis was a study in which they examined the relationship
between socioeconomic status and the epidemiology of
obesity in developing countries. Ataey et al. [30] examined
the degree to which the prevalence of obesity and overweight
is afected by HDI and its components in the Eastern
Mediterranean region countries with the correlation anal-
ysis. Te results of the study show that there is a signifcant
positive relationship between HDI and obesity. Khazaei et al.
[31] investigated the relationship between human devel-
opment and obesity between men and women in Asian
countries with bilateral correlation and analysis of variance.
Te prevalence of obesity among men and women was
higher in countries with a high HDI, leading to obesity-
related factors in these countries. Te authors reached
a conclusion that pointed to the infuence of obesity.

When examining the literature that discusses global-
ization and obesity, studies done by Goryakin et al. [32];
Miljkovic et al. [33]; Fox et al. [34]; Munir et al. [35]; and El-
Sahli [36] come to the fore. Goryakin et al. [32] empirically
examined the relationship between obesity and globaliza-
tion. Tey studied 887,000 women. Te women were be-
tween 15 and 49 years old and came from 56 countries. Te
study considered data gathered on these women from 1991
to 2009. Te study demonstrated that globalization is sig-
nifcantly associated with obesity among women. Te study
also concluded that social and political globalization in-
creases obesity. In another study, Miljkovic et al. [33] ex-
amined the relationship between globalization and obesity in
79 countries from 1986 to 2018. Tis study used panel data
methods and quantile regression analysis to determine that
social globalization has a positive and signifcant efect on
global obesity rates. Finally, a study by Fox et al. [34] in-
vestigated the impact of globalization on global weight gain
in 190 countries from 1980 to 2008. Te study concluded
that economic globalization does not signifcantly predict
increases in mean BMI. Te study also used two-way fxed-
efect OLS regressions to determine that cultural global-
ization has mixed efects on obesity. Munir et al. [35] in-
vestigated how the political globalization index afects
worldwide human obesity in relation to global human de-
velopment levels, using second-generation panel data
methods for 109 countries over the period 1990–2017. Te
results show that a low level of political globalization tends to
increase global human obesity, whereas a high level of
political globalization tends to decrease obesity. El-Sahli
[36]; investigating the relations between globalization and
obesity in Gulf Cooperation Council (GCC) countries using
a dynamic panel econometric model, concluded that social
and economic globalization had a positive and signifcant
efect on obesity rates in GCC countries compared to the rest
of the world.

When reviewing the literature that focuses on obesity
and unemployment, studies that try to answer how un-
employment and obesity infuence each other draw one’s
attention. Härkönen et al. [14] investigated the efect of
obesity on unemployment and earnings among Finnish men
and women from 1998 to 2011. Te study demonstrated that

obese women have a higher risk of unemployment than
nonobese women. On the other hand, for obese and non-
obese men, there was no diference in terms of un-
employment. Latif [37] investigated the efect of
macroeconomic conditions, such as unemployment rates,
on a population’s obesity rates and BMI levels. Te study
examined Canadian data and used conditional fxed-efect
logit and fxed-efect models. Te study found that the
unemployment rate has a signifcant positive efect on the
probability of a person being severely obese and having
a signifcantly increased BMI. Hughes and Kumari [15]
investigated the relationship between a person’s employ-
ment status and their likelihood of being underweight or
obese. Hughes and Kumari used data from more than
400,000 households in the UK and analyzed the data using
multinomial logistic regression models. Te analysis
revealed that unemployment is positively associated with
being underweight and negatively associated with being
overweight. Tobing [38] investigated the efect of un-
employment on obesity during the great recession using
panel data methods with cross-county US data for the period
2008–2011. Te results of the study show that there is
a procyclical relationship between unemployment and
obesity. Groves and Wilcox-Gok [39] investigated the efect
of obesity on unemployment duration using a data sample of
young workers drawn from the National Longitudinal
Survey of Youth (1997) for American workers. Te study
results revealed that, on average, overweight and obese job
seekers experienced signifcantly longer periods of un-
employment. Tis study aims to contribute to the literature
by investigating whether human development, globalization,
and unemployment are among the signifcant factors af-
fecting obesity in BRICS countries.

3. Data, Model, and Methodology

3.1. Data. In this study, the relationship between obesity,
unemployment, globalization, and human development was
investigated for the period spanning from 1991 to 2016. Te
data sources were as follows: obesity (obs) measured as the
prevalence of obesity among adults %, unemployment
(unm) measured as a percentage of the total labor force, and
globalization (glo) and human development (hdi) indexes.
Te data regarding obesity was sourced from World Health
Organization’s Global Health Observatory (GHO) database,
the data regarding unemployment was sourced from the
World Bank database, and the data regarding globalization
and human development came from Dreher [40] and the
United Nations Development Programme (UNDP), re-
spectively. Te logarithmic forms of variables were used.

3.2.Model. We also examined the impact of unemployment,
globalization, and human development on obesity using the
following model:

ln obst � β0 + β1 ln hdit + β2 ln unmt + β3 lnglot + εt, (1)

where β1, β2, and β3 are the coefcients of ln hdit, lnunmt,
and lnglot, respectively, and εt is the error term.
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3.3. Methodology

3.3.1. Fourier ADF Unit Root Test. Enders and Lee [41]
converted the augmented Dickey-Fuller (ADF) test into
a form that uses Fourier terms to allow smooth structural
breaks. Enders and Lee [41] consider structural breaks with
the help of the deterministic term, defned as follows:

α(t) � α0 + c1 sin
2πkt

T
􏼠 􏼡 + c2 cos

2πkt

T
􏼠 􏼡, (2)

where k indicates the frequency number of Fourier terms.
Te model recommended for the Fourier ADF (FADF) test
is as follows [41]:

∆yt � α1 + δt + βyt− 1 + c1 sin
2πkt

T
􏼠 􏼡 + c2 cos

2πkt

T
􏼠 􏼡

+ 􏽘

p

i�1
ϑi∆yt− i + ut.

(3)

Enders and Lee [41] propose a two-step method for the
FADF unit root test. In the frst step, Model 3 is estimated in
the range of 1≤ k≤ 5, and the model with the lowest sum of
squared residuals (SSR) is selected as the appropriate model.
In the second step, the signifcance of the Fourier terms is
tested with the help of the classical F test. If the Fourier terms
are signifcant, the null hypothesis is tested with the help of
the classical t-test. If the Fourier terms are not signifcant, the
ADF unit root test is used.

3.3.2. Fourier Toda and Yamamoto Causality Test. Toda and
Yamamoto [42] (TY) proposed a causality test based on the
vector autoregressive (VAR) model, which eliminates short-
term loss of information. Accordingly, for the TY causality
test (p+ dmax), the VAR model with the lag length is

estimated and performs the causality analysis. Te TY
causality test does not take into account structural breaks.
Terefore, the TY causality test can give biased results in the
analysis made with a series containing structural breaks.
Nazlioglu et al. [43] employed the deterministic term to
address this issue:

α(t) � α0 + c1 sin
2πkt

T
􏼠 􏼡 + c2 cos

2πkt

T
􏼠 􏼡. (4)

Te deterministic term is a function of time with the
number of k frequencies. Nazlioglu et al. [43] extended the
TY procedure using this deterministic term and proposed
the following model:

yt� α0 + c1 sin
2πkt

T
􏼠 􏼡 + c2 cos

2πkt

T
􏼠 􏼡 + β1yt− 1

+ · · · + βp+dmaxyt− (p+dmax) + εt,

(5)

where k indicates the length of the frequency. Te Fourier
TY causality test null hypothesis states that there is no
causality between the variables.

3.3.3. Fourier Bootstrap ARDL Cointegration Test.
Pesaran et al.’s [44] autoregressive distributed lag (ARDL)
bounds testing approach has a weak power and size.
McNown et al. [45] used the bootstrap method to overcome
this problem, and they proposed the bootstrap ARDL
bounds testing approach. While the standard ARDL method
has assumptions about the degree of integration of the series,
bootstrap ARDL does not have any assumptions. Further-
more, McNown et al. [45] reported that this method shows
good size and power properties when there is more than one
explanatory variable. Te ARDL model used in this study is
as follows:

∆ ln obst � α0 + 􏽘

p− 1

i�1
α1∆ ln obst− i + 􏽘

q− 1

i�1
α2∆ ln hdit− i + 􏽘

u− 1

i�1
α3∆ ln unmt− i + 􏽘

k− 1

i�1
α4∆ lnglobt− i + 􏽘

s− 1

i�1
α5Dt,i

+ β1 ln obst− 1 + β2 ln hdit− 1 + β3 ln unmt− 1 + β4 lnglobt− 1 + vt,

(6)

where α0 shows the constant term, α1, α2, α3, α4 and
β1, β2, β3, β4 represent the short and long-term coefcients,
respectively, and Dt,i and vt show the dummy variable for the
sharp structural breaks and the error term, respectively.
McNown et al. [45] proposed three test statistics, namely, the
overall F statistics, t-dependent, and t-independent test
statistics. Te null hypothesis of these test statistics are

α1 � α2 � α3 � α4 � 0, β1 � 0, and α2 � α3 � α4 � 0,
respectively.

Te bootstrap ARDL method does not take into account
smooth structural breaks. To overcome this problem, Solarin
[46] proposed the new bootstrap ARDL method, which
considers smooth structural breaks. Tey used the Fourier
terms to catch the smooth structural breaks. Te model for
the Fourier bootstrap ARDL method is as follows:

∆ ln obst � α0 + 􏽘

p− 1

i�1
α1∆ ln obst− i + 􏽘

q− 1

i�1
α2∆ ln hdit− i + 􏽘

u− 1

i�1
α3∆ ln unmt− i + 􏽘

k− 1

i�1
α4∆ lnglobt− i + 􏽘

s− 1

i�1
α5Dt,i

+ β1 ln obst− 1 + β2 ln hdit− 1 + β3 ln unmt− 1 + β4 lnglobt− 1 + β5 sin
2πkt

T
􏼠 􏼡 + β6 cos

2πkt

T
􏼠 􏼡 + et,

(7)
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where k shows the frequency of the Fourier terms. When all
three test statistics exceed the bootstrap critical values, the
cointegration relationship exists.

4. Empirical Results

In the empirical analysis, frst, we investigated the statio-
narity of the variables using the FADF unit root test for
each country. Table 1 shows the FADF unit root test results.
Te results show that all variables have a mixed order of
integration. Second, we investigated the long-run re-
lationship for Model 1 using the Fourier bootstrap
ARDL test.

Brazil and South Africa were excluded from the
cointegration analysis as the dependent variable was
stationary at the level. Te cointegration test results are
reported in Table 2. According to the results, there is no
long-run relationship between obesity and independent

variables for all countries. In the third step of the empirical
analysis, we investigated the causal relationship between
obesity and explanatory variables using the Fourier TY
causality test.

Te causality test results are shown in Tables 3–5. Table 3
shows the causality test results between obesity and human
development. According to the results, there is unidirec-
tional causality from obesity to human development in
India. On the other hand, there is no causal relationship for
other countries.

Table 4 shows the causality results between obesity and
unemployment, and the results show that there is a unidirec-
tional causality between variables only in China. Te direction
of the causality is from obesity to unemployment. Te last
causal relationship is between obesity and globalization.

Table 5 shows the causality between obesity and glob-
alization for each country. According to the results, there is
unidirectional causality from obesity to globalization in

Table 1: Unit root tests results.

Countries Variables
FADF ADF

Test stat
I(0)

Test stat
I(1)

K
I(0)/I(1) F test Test stat

I(0)
Test stat
I(1)

p

I(0)/I(1)

Brazil

Lnobs − 5.462∗ — 1 65.701∗ — — —
Lnglo − 3.939∗∗ — 2 9.819∗∗ — — —
Lnunm − 1.542 — 4 0.899 − 1.615 − 2.762∗∗∗ 1/0
Lnhdi − 1.757 — 2 0.364 − 1.719 − 4.470∗ 0/0

Russia

Lnobs 4.100 — 4 1.795 2.555 − 5.886∗ 0/0
Lnglo − 3.375∗∗ — 4 7.368∗∗∗ — — —
Lnunm − 3.146 — 1 3.212 − 1.351 − 3.172∗∗ 0/0
Lnhdi 0.579 — 1 2.818 − 0.198 − 2.975∗∗∗ 1/0

India

Lnobs − 0.096 − 4.781∗ 3/2 12.753∗ — — —
Lnglo − 2.070 − 3.708∗∗∗ 1/1 14.476∗ — — —
Lnunm − 2.290 — 3 3.118 − 3.153∗∗ — 1
Lnhdi − 0.315 — 3 5.537 − 0.503 − 4.070∗ 0/1

China

Lnobs − 1.510 − 3.764∗ 4/4 40.255∗ — — —
Lnglo − 1.941 − 4.838∗ 4/1 11.328∗ — — —
Lnunm − 1.641 — 4 4.213 − 2.905∗∗∗ — 1
Lnhdi − 3.268 — 1 4.886 − 3.120∗∗ — 0

South Africa

Lnobs − 3.748∗∗∗ — 1 38.326∗ — — —
Lnglo − 2.271 — 1 2.269 − 4.28∗ — 3
Lnunm − 3.129 — 1 0.493 − 1.115 − 3.764∗ 0/0
Lnhdi − 3.161 — 1 0.968 − 0.756 − 3.197∗∗ 2/0

Note. ∗, ∗∗, and ∗∗∗ indicate the rejection of the null hypothesis at 1%, 5%, and 10% signifcance levels, respectively.

Table 2: Fourier bootstrap ARDL test results.

Countries Statistics Values
Critical values

Decisions
Diagnostic tests

10% 5% 1% Tests Statistics

Russia
F-stat 1.082 3.660 4.873 7.947

X
Serial correlation 1.079 (0.583)

t-dep − 0.772 − 1.809 − 2.348 − 3.466 Heteroscedasticity 11.761 (0.301)
F-indep 1.239 3.864 5.070 8.517 Normality 0.578 (0.748)

India
F-stat 0.475 4.402 5.691 8.877

X
Serial correlation 1.905 (0.204)

t-dep − 1.229 − 2.141 − 2.611 − 3.708 Heteroscedasticity 9.333 (0.500)
F-indep 0.476 4.725 6.027 10.012 Normality 0.157 (0.924)

China
F-stat 0.400 3.700 4.672 7.441

X
Serial correlation 3.948 (0.138)

t-dep − 1.030 − 2.046 − 2.521 − 3.502 Heteroscedasticity 5.671 (0.842)
F-indep 0.342 3.932 5.116 8.301 Normality 0.846 (0.654)

Note. Te probability values are reported in the parenthesis. Te bootstrap used is 5,000. Te optimal k is 1.
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India. Te summary of the causality test results are as fol-
lows: (1) for India, there is unidirectional causality from
obesity to globalization and human development and (2) for
China, the direction of the causal relationship is from obesity

to unemployment. Figure 3 indicates the graphical results of
the study. We summarized the results of obesity in the
existing literature. Table 6 shows the literature summary for
obesity and other explanatory variables.

Table 3: Fourier TY causality test results (lnobs–lnhdi).

Countries
Lnobs⟶ lnhdi Lnhdi⟶ lnobs

Values Prob k p Values Prob k p

Brazil 1.522 0.696 1 3 7.652 0.106 1 3
Russia 2.220 0.570 1 3 1.259 0.746 1 3
India 6.364∗∗∗ 0.058 1 2 5.541 0.112 1 2
China 0.039 0.846 1 1 0.173 0.664 1 1
South Africa 1.864 0.403 1 2 0.263 0.887 1 2
Note. ∗∗∗ indicates the rejection of the null hypothesis at a 10% signifcance level. k and p are optimal frequency and optimal lag numbers, respectively.

Table 4: Fourier TY causality test results (lnobs–lnunm).

Countries
Lnobs⟶ lnunm Lnunm⟶ lnobs

Values Prob k p Values Prob k p

Brazil 3.198 0.419 1 3 0.991 0.790 1 3
Russia 0.239 0.876 2 2 2.323 0.338 2 2
India 0.471 0.924 2 3 1.174 0.768 2 3
China 21.358∗ 0.008 1 3 7.511 0.111 1 3
South Africa 1.842 0.414 2 2 3.611 0.196 2 2
Note. ∗ indicates the rejection of the null hypothesis at a 1% signifcance level. k and p are optimal frequency and optimal lag numbers, respectively.

Table 5: Fourier TY causality test results (lnobs–lnglo).

Countries
Lnobs⟶ lnglo Lnglo⟶ lnobs

Values Prob k p Values Prob k p

Brazil 1.249 0.755 1 3 5.570 0.198 1 3
Russia 6.877 0.145 2 3 5.036 0.223 2 3
India 9.095∗∗∗ 0.085 1 3 3.475 0.337 1 3
China 0.346 0.839 1 2 3.701 0.198 1 2
South Africa 7.326 0.113 3 3 6.026 0.163 3 3
Note. ∗∗∗ indicates the rejection of the null hypothesis at a 10% signifcance level. k and p are optimal frequency and optimal lag numbers, respectively.

Human
Development

Obesity

GlobalizationUnemployment

Figure 3: Graphical results. Note: green and blue show the result for China and India, respectively.
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5. Conclusion and Policy Implications

In this study, we investigated the impact of human devel-
opment, unemployment, and globalization on obesity in the
BRICS countries for the period 1991–2016. To achieve this
aim, we frst investigated the integration degree of the
variables using a FADF unit root test. Second, the long-run
relationship between obesity and explanatory variables was
examined using the Fourier bootstrap ARDL test.Te results
show that there is no cointegration in Model 1 for all
countries. For this reason, we examined the causal re-
lationship between variables using the Fourier TY test in the
third step of the empirical analysis. Te fndings from the
causality test show that there is a unidirectional causal re-
lationship from obesity to human development in India. Te
fndings show that in China, there is a unidirectional causal
relationship from obesity to unemployment. On the other
hand, there is unidirectional causality from obesity to hu-
man development and globalization in India. Meanwhile, in
Brazil, Russia, and South Africa, there is no causal re-
lationship between variables.

In recent years, obesity rates in China increased due to
rapid economic growth, changing lifestyles, and other fac-
tors. Te impact of these rising obesity rates on un-
employment can explain empirical fndings for China. Tis
result supports the results of Härkönen et al. [14] and Groves
and Wilcox-Gok [39]; which reveal the efects on un-
employment. Te results suggest that in China, obesity may
cause people to become unemployed. Terefore, it is rec-
ommended that policymakers fght obesity in order to
control unemployment. To prevent obesity, it can be rec-
ommended that China organize campaigns to promote
healthy lifestyles and make regulations to facilitate healthy
food choices and physical activity. Tese policies can reduce
unemployment rates as well as fght obesity. Reducing
China’s obesity rates will be possible with the development
of healthier lifestyles that will arise out of increases in
welfare. Moreover, understanding the factors contributing
to being overweight and obese can assist health ofcials in
creating programs that advance health and ftness, and as
a result, enhance the outcomes of associated labor. Overall,
a comprehensive approach that combines education, eco-
nomic incentives, healthcare, and community engagement
may be efective in reducing obesity rates and improving
employment outcomes in China.

Findings revealing a unidirectional causal relationship
from obesity to human development in India support the
Dinsa et al. [29]; Ataey et al. [30]; and Khazaei et al. [31]
studies demonstrating the existence of a relationship be-
tween human development and obesity. Te conclusion that
obesity afects human development in India is a cause for
concern as it shows that this health issue can adversely afect
the country’s overall development. In evaluating this situ-
ation, it is important to consider the underlying causes of
obesity in India. Some factors contributing to obesity in the
country include changes in dietary patterns, a lack of
physical activity, and urbanization. In addition, socioeco-
nomic factors may be at play, such as poverty, which can
limit access to healthy food and opportunities for exercise.

Given these factors, it is clear that addressing obesity in India
will require a multifaceted approach. Some policy recom-
mendations that could be considered include promoting
healthy dietary patterns, encouraging physical activity, and
addressing socioeconomic factors. Overall, addressing
obesity in India will require a comprehensive approach to
addressing underlying factors and promoting healthy be-
haviors. By taking action in these areas, India can improve
the health of its population and support overall human
development in the country.

Finally, the conclusion that obesity afects globalization
in India may have negative implications for the country’s
economic development and competitiveness on the global
stage. Obesity is associated with several health issues, in-
cluding diabetes, and other chronic conditions, leading to
increased healthcare costs and decreased productivity. In
terms of globalization, the negative efects of obesity on the
health of the population can lead to increased healthcare
costs, reduced workforce productivity, and reduced life
expectancy. Tis, in turn, can impact India’s ability to attract
foreign investment, compete in global markets, and engage
in international trade. Overall, tackling the obesity problem
in India is crucial for the country’s economic development
and competitiveness on the global stage. If India takes steps
to promote healthy lifestyles and regulate the food and
beverage industry, it can reduce the negative impact of
obesity on its population and strengthen its position in the
global economy.

Temost important limitation of this study is that it does
not consider the diferences in obesity rates between the
genders. For this reason, future studies can be designed to
investigate the efects of gender diferences on the obese
unemployed.
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Data used in this study are available upon request from the
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