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Abstract

Objective: The study assessed the association of country-level income inequalities with the percentage of school-
children toothbrushing-at-least-twice-daily; and the mediating effect of country-level unemployment rate and gov-
ernmental expenditure on health and education (EH&E).

Methods: This was an ecological study. The dependent variable was country-level toothbrushing-at-least-twice-
daily among 11-15-year-old schoolchildren. Data for the period 2009 to 2019 were extracted from two global surveys
about schoolchildren’s health and from manuscripts identified through a systematic search of three databases. The
independent variable was country-level income inequalities measured by the Gini coefficient (GC) extracted from
the Sustainable Development Report 2021. The mediators were the unemployment rate and EH&E. We stratified the
sample by the level of GC and assessed the correlation between the dependent and independent variables in each
stratum. Linear regression was used to assess the relations between the dependent and independent variables, and
mediation path analysis was used to quantify the direct, indirect, and total effects.

Results: Data were available for 127 countries. The mean (SD) percentage of children who brushed-at-least-twice-
daily was 67.3 (16.1), the mean (SD) GC=41.4 (8.2), unemployment rate=7.5 (4.7) and EH&E =8.4 (3.3). The percent-
age of children brushing at-least-twice-daily had weak and non-significant correlation with GC that was positive in
countries with the least inequality and negative for countries with higher levels of inequality. A greater percentage of
schoolchildren brushing-at-least-twice-daily was significantly associated with higher GC (B=0.76, 95%Cl: 0.33, 1.18),
greater EH&E (B=1.67, 95%Cl: 0.69, 2.64) and lower unemployment rate (B=-1.03, 95%Cl: -1.71,-0.35). GC had a sig-
nificant direct positive effect (B=0.76, 95%Cl: 0.33, 1.18), a significant indirect negative effect through unemployment
and EH&E (B=-0.47, 95%Cl: -0.79, -0.24) and a non-significant total positive effect (B=0.29, 95%Cl: -0.09, 0.67) on the
percentage of schoolchildren brushing-at-least-twice-daily.

Conclusion: Unemployment and EH&E mediated the association between income inequality and toothbrushing.
Country-level factors may indirectly impact toothbrushing.
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associated with greater caries incidence and increment in
primary and permanent teeth [1]. Frequent toothbrush-
ing reduces plaque accumulation and caries activity [2].
Less than twice daily toothbrushing at two and three
years of age is associated with more caries at the age of
5 [3]. Toothbrushing also removes supragingival dental
plague which suppresses periodontopathogens in sub-
gingival plague and changes the microbial composition
of the biofilm to one that is more compatible with peri-
odontal health [4]. Toothbrushing, therefore, is a first line
of defense against dental caries and periodontal disease;
two oral diseases that a ect large numbers of people
worldwide [5].

Toothbrushing is associated with the socioeconomic
status of the individual [6, 7] and the households [8].
Individuals with higher socioeconomic status clean their
teeth more e ectively and frequently and use more self-
performed preventive strategies [9]. e socio-economic
status may a ect the ability to buy oral self-care prod-
ucts [10] although the financial investment required for
this behavior is much lower than that needed for other
more costly behaviors such as regular dental checkups
[11]. Socioeconomic status may also a ect access to oral
health education that empowers one for safe and e ective
oral health care practices [10]. In addition, the stresses
associated with having a low socioeconomic status
reduce the ability to adopt a health behavior that require
ongoing commitment such as toothbrushing [11]. Also,
individuals with higher socioeconomic status may have
higher levels of self-e cacy and inner locus of control in
addition to greater likelihood of receiving social support
and positive peer influence to adopt this behavior [11].

Measures of individual and household socioeconomic
status correlate with Gross Domestic Product, income
distribution (measured by the Gini coe cient of inequal-
ity), poverty and economic security [12]. e association
between income inequalities and worse health outcomes
was demonstrated in case of oral health related quality
of life [13], poor oral health [14], presence of caries and
missing teeth [15], orthodontic treatment use [16], num-
ber of filled teeth [17], traumatic dental injuries [18],
and lack of functional dentition among adults [19]. s
association between oral health outcomes and income
inequalities may be explained by inadequate investment
in health and education and poor social cohesion [20]
as well as higher prevalence of poverty, chronic stresses
because of social comparisons and destabilization of the
institutions safeguarding health [21]. Little is known,
however, about the association between income inequali-
ties and oral health behaviors such as toothbrushing.

Economists maintain that income inequalities impact
growth and unemployment di erently depending on
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country income level. Inequalities reduce innovation and
growth and increase unemployment in poor countries
[22,23]. e negative impact of inequalities is due to less
opportunities for workers and employers and thus, more
likelihood of unemployment [23]. Inequalities a ect low
earning workers and they have a higher risk of employer
exploitation, reduced productivity due to income inse-
curity, less purchasing power and consumer demand for
goods and services.  ese factors further increase unem-
ployment [24, 25].

On the other hand, inequalities may drive growth and
reduce unemployment in rich countries by acting as
incentive for the portion of society with less income to
catch up and attain the same coveted positions as those
with greater income. People with less income thus aim
to create innovative products and services with more
employment opportunities [26]. Also, greater income
inequalities mean greater accumulation of financial capi-
tal in the hands of few persons to invest in projects cre-
ating more employment opportunities [27]. On the other
hand, income inequalities are associated with less invest-
ment in education [27] which governments try to address
by policies supporting the more vulnerable subgroups
in the population.  ese policies aim to redistribute
resources to balance out the accumulation of capital that
occurs when inequalities increase and to reduce the cost
born by individuals for education and healthcare.  us,
income inequalities a ect employment and governmen-
tal expenditure on health and education.

A bulk of literature explains how to modify individual
toothbrushing behavior through oral hygiene instruc-
tions, health education programs and behavior modi-
fication techniques [28—30]. However, country level
determinants of toothbrushing need to be addressed
through country-level policies and strategies. Research
shows the value of adopting strategies to reduce the
impact of income inequalities on health including
increasing employment [31, 32] and promoting public
investment in education to help individuals acquire skills
needed for the job market [33—38].  ese approaches are
advocated by international associations [21] although
it is not known whether they would reduce the impact
of income inequalities on oral health behaviors such as
toothbrushing. Understanding these interactions can
contribute to the achievement of the resolution of the
World Health Assembly by prioritizing oral health along
with other non-communicable diseases [39]. e present
study attempts to shed light on the role of country level
income inequalities on oral health behaviors and the mit-
igating e ect of spending on health and education as well
as employment on this relation.
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e aim of this study, therefore, was to assess the asso-
ciation between country-level income inequalities and
the percentage of schoolchildren who brush their teeth,
and whether this association was mediated by unem-
ployment and governmental expenditure on health and
education (EH&E). e hypothesis of the study was that
greater income inequalities would be associated with
lower percentage of children who brush their teeth;
and that this association would be mitigated by higher
employment rate and reduced by governmental measures
to support population health and education.

Methods

is was an ecological study that used data extracted
from the databases of two global surveys and from litera-
ture review. e study included countries with nationally
representative data about the percentage of schoolchil-
dren aged 11 to 15 years who brush their teeth at-least-
twice-daily from 2009 to 2019.

Data sources
Dependent variable

Proportion of school aged children who brushed their
teeth at-least-twice-daily Data about the percent-
age of schoolchildren aged 11—15 years who brush their
teeth at-least-twice-daily were obtained from the Health
Behavior in School Children (HBSC) and the Global
School-based Student Health Survey (GSHS). e HBSC
is a school-based survey that collects data on health,
well-being, social environments, and health behaviors of
adolescents using a self-completed standardized ques-
tionnaire. e HBSC is conducted in collaboration with
the World Health Organization (WHOQO) every 4 years
since 1983. Initially, the HBSC collected data from Euro-
pean countries. Over time, the survey included countries
outside Europe through the GSHS [40].

e HBSC and GSHS surveys used cluster sampling tech-
niques where the classroom was the primary sampling
unit [41]. e questionnaire was developed by an inter-
national research network, and administered to male
and female schoolchildren aged 11, 13, and 15 years old.
We focused on datasets of countries where toothbrush-
ing was assessed. Data for one country were available
per year from 2016 to 2019. us, the bulk of data was
available in the six years from 2009 to 2015. From 2009
to 2015, data were available for a minimum of 3 and a
maximum of 34 countries per year. In total, we extracted
information from the HBSC and GSHS databases about
118 countries from 2009 to 2019. If more than one
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national survey was conducted per country, we used the
most recent data [42, 43].

e extracted data for each country included responses
to a question assessing the frequency of toothbrushing.

e response options were: “more than once a day,” “once
a day,” “less than once a day” and “never” which were
recoded into “brushing-less-than-twice-daily” includ-
ing “once a day;” “less than once a day” and “never” and
“brushing-at-least-twice-daily” including “more than
once a day”.

For the remaining 75 United Nations states without
data from the two surveys, we conducted a systematic
search to find studies or reports on the frequency of
toothbrushing using the following criteria for document
inclusion: (1) assessing the percentage of 1115 year old
children who brush their teeth, (2) reporting on tooth-
brushing-at-least-twice-daily or categorizing the fre-
quency of toothbrushing to allow the calculation of this
frequency, (3) using nationally representative sample or a
sample from multiple and varied sites including the capi-
tal, urban and rural areas, (4) collecting data from 2009
to 2019.

We searched the following databases: MEDLINE, using
the terms ((“Toothbrushing/ statistics and numerical
data“[Mesh]) AND “Adolescent“[Mesh]) AND national
AND “X“[Mesh]); Scopus, using the terms (toothbrush-
ing AND frequency AND adolescents AND X); and
Google Scholar, using the terms (toothbrushing AND
adolescents AND national AND X) then (national AND
dental AND survey AND X) where X was the country
name. We checked the first 100 results in the Google
Scholar search. e search was done independently
by MET and NMA and di erences were resolved by
discussion.

Independent variable

Gini coefficient Data about the Gini coe cient (GC)
of income inequality per country were obtained from
the database of the Sustainable Development Report
2021 [44]. e GC is an econometric indicator assess-
ing inequalities in the distribution of wealth and income.

e values of the coe cient range from zero if wealth
is evenly distributed across people in the country and
all persons have the same wealth, to 100 where wealth
is concentrated in one person and thus, people have the
greatest amount of di erences [45]. e GC facilitates
comparisons among groups because it has lower and
upper bounds [46]. e GC has been previously used to
quantify inequalities in health outcomes at national and
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subnational levels [47, 48] and at a global level [49]. e
GC was used as a gquantitative variable then further cat-
egorized into the following five categories: <0.2 indicat-
ing perfect income equality, 0.2—<0.3 indicating relative
equality, 0.3—<0.4 indicating relatively reasonable income
gap, 0.4—<0.5 indicating high income disparity, and >0.5
indicating severe income disparity [50].

Mediators Two mediators were included: (1) unem-
ployment rate calculated as the percentage of people in
the labor force without work but available and seeking
employment. e value of this indicator ranges from zero
to 100 with greater values indicating more unemploy-
ment and, therefore, worse economic condition in the
country, and (2) governmental expenditure on health
and education which is calculated as the amount of this
expenditure divided by the gross domestic product mul-
tiplied by 100, hereafter referred to as expenditure on
health and education (EH&E). e values of this indica-
tor, too, ranges from zero to 100 with greater values indi-
cating greater governmental commitment to support the
health and education of the population. Data about the
two indicators were obtained from the database of the
Sustainable Development Report 2021 [44].

Analysis  We calculated the percentage of schoolchil-
dren brushing their teeth at-least-twice-daily for each
country by dividing the number of children reporting at-
least-twice-daily toothbrushing by the total number of
children examined and multiplying by 100. We calculated
the mean and SD for the percentage of schoolchildren
brushing their teeth at-least-twice-daily, and for the inde-
pendent variable and the two mediators. e correlation
between the percentage of children brushing-at-least-
twice-daily and the GC was assessed using Spearman rho
per GC category.

SPSS was used to construct a linear regression model
to assess the relations between the dependent and
independent variable and the mediators and calculate
standardized regression coefficients, unstandardized
regression coefficients, 95% confidence intervals, and
p values for each factor. We also added an Appendix
with a table showing a regression model including
additional variables with potential association with the
dependent variable to explore whether the observed
associations would be affected by adding other vari-
ables. We analyzed the mediation path using the PRO-
CESS macro in SPSS, to calculate the direct, indirect
and total effects of the GC on the percentage of chil-
dren brushing their teeth at-least-twice-daily through
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EH&E and unemployment rate with double mediation.
Mediation was considered to be present based on the
joint significance test if both the effect of the inde-
pendent variable on the mediators and the effect of the
mediators on the dependent variable controlling for
the independent variable were significant [34].

Results

In addition to data about 118 countries from the HBSC
and GSHS surveys, there were 76,13 search results for
the remaining UN states. After excluding publications
with non-relevant titles or abstracts, 56 documents
remained. We further excluded publications if they had
data before 2009 (n=15), described a di erent brushing
frequency (n=13), included di erent age group (#=29),
or were based on non-national samples (z==8). Eleven
publications remained reporting on the percentage of
11-15-year-old children brushing their teeth at-least-
twice-daily in 9 countries.  us, data about toothbrush-
ing were available for 127 countries.

Figure 1 shows that the percentage of children who
brushed-at-least-twice-daily ranged from a minimum of
26.9% (95%CI; 26.2, 27.7) in Iran, 30% (95%Cl: 29.9, 30.1)
in Pakistan and 32.1% (95%CI: 30.2, 33.9) in Egypt, to
93.2% (95%CI: 93.0, 93.4) in Brazil, 94.7% (95%ClI: 92.5,
96.3) in St. Lucia and 97.5 (95%ClI: 96.4, 98.2) in St. Vin-
cent and the Grenadines.  ere were 18 (14.2%) countries
where less than 50% of children and 6 (4.7%) countries
where more than 90% of children brushed-at-least-twice-
daily. e mean (SD) percentage of children brushing-
at-least-twice-daily was 67.26 (16.11).  ere was more
than a 3-fold di erence in the percentage of children with
the highest and the lowest percentage of toothbrushing
at-least-twice-daily.

e mean (SD) GC was 41.35% (8.18). e mean (SD)
unemployment rate and EH&E were 7.51% (4.72) and
8.35% (3.33) respectively. Only 9.6% of countries showed
relative equality, 32.7% had relatively reasonable income
gap, 39.4% had high income disparity and 18.3% had
severe income disparity. e correlation between the
GC and the percentage of children brushing-at-least-
twice-daily was weak and positive (rho=0.04, p=0.91) in
countries with relative equality, weak and negative (rho=
-0.20, p=0.25) in countries with relatively reasonable
income gap, weak and negative (rho= -0.08, p=0.61)
in countries with high income disparity and weak and
negative (rho= -0.15, p=0.54) in countries with severe
income disparity.

Table 1 shows that the associations between the percent-
age of schoolchildren brushing-at-least-twice-daily and
the GC (p=0.001), the unemployment rate (p=0.004)
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Fig. 1 Percentage of children brushing-at-least-twice-daily in 127 countries (line for each country represents confidence interval of percentage)
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Table1 The association between the percentage of
schoolchildren brushing-at-least-twice-daily, GC, unemployment
rate and EH&E in 127 countries

Variables B B (95%Cl) p value
Gini coefficient 038 0.76 (0.33,1.18) 0.001
Unemployment rate -0.30 -1.03 (-1.71,-0.35) 0.004
EH&E 0.34 1.67 (0.69, 2.64) 0.001

B Standardized coefficient, B Unstandardized coefficient, C/ Confidence interval

and the EH&E (p=0.001) were statistically significant.

e association with the GC was the strongest (3=0.38)
followed by the EH&E (B=0.34) then the unemployment
rate (B= -0.30). e associations with the GC and EH&E
were direct: countries with 1% higher GC had 0.76 higher
percentage of children who brushed-their-teeth-at-least-
twice-daily; and countries with 1% higher EH&E had 1.67
greater percentage of schoolchildren who brushed-their-
teeth-at-least-twice-daily. On the other hand, there was
a negative association between brushing and unemploy-
ment rate where countries with 1% higher unemployment
rate had 1.03 lower percentage of children who brushed-
their-teeth-at-least-twice-daily. e associations between
the percentage of schoolchildren brushing-at-least-twice-
daily, net primary enrollment, lower secondary comple-
tion rate, literacy rate and gross national income per capita

were assessed and they were not significantly associated
(p=0.51, 0.48,0.57 and 0.79).

Figure 2 shows that the GC was significantly associated
with unemployment rate and EH&E (p<0.001), and that
the unemployment rate was significantly associated with
EH&E (p=0.02). EH&E, in turn, was significantly associ-
ated with the percentage of schoolchildren brushing-at-
least-twice-daily (» =0.001).

e joint significance test indicated that the associa-
tion between the GC and toothbrushing was significantly
mediated by unemployment and EH&E. Greater inequal-
ity was associated with greater unemployment ((3: 0.36)
and less EH&E (B: -0.46). Greater unemployment was
associated with lower percentage of children who brush-
at-least-twice-daily (B: -0.30). Also, greater EH&E was
associated with a greater percentage of children brush-
ing-at-least-twice-daily (: 0.34).

Table 2 shows a significant positive direct e ect (3
0.38), a significant negative indirect e ect (B: -0.24) and a
non-significant total e ect (B: 0.15) of the GC on the per-
centage of children who brush-at-least-twice-daily.  ere
was no significant di erence between the indirecte ect of
the GC on the percentage of children who brush-at-least-
twice-daily mediated by the unemployment rate (3: -0.11)
or by EH&E (B: -0.16) where the di erence between the
two mediated e ects was 0.05 (95%Cl: -0.07, 0.21).
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Fig. 2 Mediation path analysis for the association between the GC and the percentage of schoolchildren brushing-at-least-twice-daily through
unemployment rate and EH&E. Numbers are standardized coefficients and p values

Table 2 Direct, indirect and total effects for the association
between the GC and the percentage of schoolchildren brushing-
at-least-twice-daily

Effects B B (95% Cl) p value
Total 0.15 0.29 (-0.09,0.67) 0.14
Direct 0.38 0.76 (0.33,1.18) 0.001
All indirect -0.24 -047 (-0.79,-0.24) 0.001
Indirect through unem- -0.11 -0.22 (-0.43, -0.066) 0.004
ployment rate

Indirect through EH&E -0.16 -0.31(-0.63,-0.11) 0.001

B Standardized coefficient, B Unstandardized coefficient, C/ Confidence interval

Discussion

e findings show that there were large variations
among 127 countries in the percentage of 11-to-
15-year-old children brushing-at-least-twice-daily and
that about two of three children, on average, brushed-
their-teeth-at-least-twice-daily. Overall, the greater
the income inequalities, the greater the percentage of
schoolchildren who brushed-their-teeth-at-least-twice-
daily although splitting by level of inequality suggested
possible di erences in the direction of correlation.
Unemployment and EH&E significantly mitigated the
association between income inequalities and tooth-
brushing by reducing the significant direct positive
e ect to a weaker e ect that was still positive but not
significant. e findings, thus, partly support the study
hypotheses and suggest that governmental policies
a ecting unemployment and EH&E may be associated

with a weaker relation between income inequalities and
frequent toothbrushing.

e study had some limitations. First, we used an eco-
logical design where countries were the units of obser-
vation and analysis.  is design is liable to ecological
fallacy [51] where findings at country-level are general-
ized to individuals. However, the fallacy becomes a con-
cern only if individual-level results refute the findings
obtained at country-level. Ecological studies are useful
in identifying di erences among countries caused by
macro level factors such as policies and income inequali-
ties that should be further explored in other studies. Sec-
ond, though we collected toothbrushing data from 2009
to 2019 for 127 (65.8%) of the 193 United Nations States,
we could not find data for the remaining UN states.
Despite this limitation, our study provides the most
updated and comprehensive information about tooth-
brushing among schoolchildren worldwide, the largest
number of countries in one study. Also, we attempted to
minimize variation by time of data sources by extracting
data about the exposure and mediators from the same
source; the Sustainable Development Report 2021 [44].

ird, we considered only one independent factor and
two mediators in the present study. We acknowledge
that toothbrushing is a complex behavior that is associ-
ated with several determinants including oral health lit-
eracy and others. Not all of these factors were included
in this analysis, and they need to be addressed in future
studies.  ese factors might have been responsible for
residual confounding that would explain the findings
to unknown extent. Examples of these potential factors
include expenditure on social security, political systems
and health literacy. We explored the e ect of adding
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some of these factors such as the literacy rate and Gross
National Income per Capita (GNI) in the Appendix and
the impact of other factors needs to be also assessed in
future studies. Fourth, because of the limitation imposed
by the number of countries with available data, it was
not possible to conduct mediation analysis for groups
of countries based on the level of income inequalities
which might have shed some light on the modifying
e ect of levels of inequality. Fifth, data about tooth-
brushing was based on self-reporting which carries the
risk of social desirability bias [52] that may di er from
one country to another depending on culture [53]. How-
ever, self-reported toothbrushing is considered a suit-
able method for epidemiologic surveys [54]. Overall, the
study has several important findings.

First, income inequalities were directly associated with
a greater percentage of children brushing their teeth. s
association disagrees with previous studies reporting an
association between income inequalities and negative
oral health outcomes such as indicators of oral diseases
including caries experience in adults [55], and chil-
dren [15], and tooth loss in adults [56]. However, a prior
report showed that income inequalities were associ-
ated with better health outcomes measured by mortality
describing what was called the Swiss paradox [20]. Simi-
lar to our situation, there was no clear explanation for the
Swiss paradox. However, we observed a positive correla-
tion between income inequalities and toothbrushing only
in countries with the lowest level of income inequalities
and negative correlation in countries with greater levels
of inequalities suggesting a modification for the asso-
ciation between income inequality and toothbrushing by
inequality level. s finding seems to agree with a pre-
vious Chinese study showing that the relation between
health status and GC assumes an inverted U shape [57];
and with a meta-analysis indicating the presence of a GC
threshold above which the association between income
inequality and mortality di ered from below it [58]. It
is also possible that the observed association between
income inequalities and toothbrushing in the present
study is related to income level [59, 60] which needs to be
investigated further.

Second, we observed that income inequalities had a
direct positive e ect on toothbrushing, an indirect nega-
tive e ect and a positive total e ect that was weaker than
the direct e ect. In mediation analysis, the direct e ect
usually has a smaller e ect than the total e ect because
part of the association is explained by the mediators
which are included in the calculation of the direct e ect.
In the present study, however, because the indirect e ect
was negative, the mediators acted as suppressors [61]

Page 7 of 10

causing the total e ect to be less than the direct e ect.
Our study finding suggests that governmental interven-
tions supporting the health and education of the popu-
lation through public spending may indirectly reduce
the impact of economic problems on toothbrushing by
improving individuals’ access to education, employment
and other socioeconomic factors. e present finding
of how country-level policies may impact the associa-
tion between income inequalities and toothbrushing also
agrees with existing evidence that economic policies may
a ect health even if they are not aimed to do so [62]. e
study, thus, sheds light on how social policies may impact
oral health through promoting toothbrushing.

Finally, the study also shows the complexity of the
interrelationship between the macro-level determi-
nants of toothbrushing and how they may interrelate
to produce di erent e ects on oral health behaviors.
Toothbrushing is a core focus of oral health education
programs for individuals, households and communities.
Ignoring the country level contextual e ect on tooth-
brushing frequency may overestimate the potential e ec-
tiveness of the education programs targeting individuals
and the community and create unrealistic expectations.

Successful public health interventions link poli-
cies with activities that reduce the individual risks of
non-communicable diseases such as tobacco cessation,
promotion of physical activity, sugar restriction and
promotion of healthy diets [63]. e study findings are
important at the time of the call to embed oral health
within the global non-communicable diseases control
agenda and incorporate oral healthcare into univer-
sal health coverage [39]. e findings, also, suggest that
countries may need to holistically assess the interac-
tions of health and non-health policies and the possible
impact they may make on oral health behaviors such as
toothbrushing.

Conclusion

Income inequalities were directly associated with fre-
guent toothbrushing among 11- to 15-year-old children
in 127 countries; and the correlation between them dif-
fered by the level of income inequality. Policies a ecting
unemployment and supporting health and education
mediated the association between income inequalities
and toothbrushing and reduced the direct e ect. e
interaction between economic conditions and policies
on one hand, and between policies and toothbrushing on
the other hand sheds light on the impact of country-level
factors on toothbrushing and the importance of a holistic
approach to address oral health issues.
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Appendix
Table 3

Table 3 The association between the percentage of schoolchildren
brushing-at-least-twice-daily, GC, unemployment rate, EH&E, net
primary enrollment, lower secondary completion rate, literacy rate
and gross national income per capita

Variables B B (95%Cl) p value
Gini coefficient 043 0.90 (040, 1.41) 0.001
Unemployment  -041 -1.33(-2.14,-0.51) 0.002
rate

EH&E 0.30 1.96 (0.17,3.76) 0.03
Net primary -0.09 -0.24 (-0.98, 0.49) 0.51
enrollment (%)

Lower second-  -0.11 -0.09 (-0.33,0.16) 0.48
ary completion

rate (%)

Literacy rate (% 0.09
of population
aged 1510 24)

0.14 (-0.36, 0.64) 0.57

Gross national -0.04 -0.00005 (-0.0004, 0.79
income per 0.0003)
capita

B Standardized coefficient, B Unstandardized coefficient, C/ Confidence interval

Net primary enrollment, lower secondary completion rate, literacy rate are three
indicators describing the literacy and education level at country level. They were
extracted from the Sustainable Development Report 2021

Gross national income per capita is an indicator of country level economic level
in 2021and was extracted from the World Bank Databank (https://datacatalog.
worldbank.org/search/dataset/0038128/GNI-per-capita-ranking--Atlas-method-
and-PPP-based)
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