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Abstract: Bullying is an issue of public health importance among adolescents worldwide.
The present study aimed at explaining differences in bullying rates among adolescents in
15 low- and middle-income countries using globally comparable indicators of social and
economic well-being. Using data derived from the Global School-based Health Survey, we
performed bivariate analyses to examine differences in bullying rates by country and by
bullying type. We then constructed a multi-level model using four fixed variables (age,
gender, hunger and truancy) at the individual level, random effects at the classroom and
school levels and four fixed variables at the country level (Gini coefficient, per capita
Gross Domestic Project, homicide rate and pupil to teacher ratio). Bullying rates differed
significantly by classroom, school and by country, with Egypt (34.2%) and Macedonia
(3.6%) having the highest and lowest rates, respectively. Eleven-year-olds were the most
likely of the studied age groups to report being bullied, as was being a male. Hunger and
truancy were found to significantly predict higher rates of bullying. None of the
explanatory variables at the country level remained in the final model. While self-reported
bullying varied significantly between countries, the variance between classrooms better
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explained these differences. Our findings suggest that classroom settings should be
considered when designing approaches aimed at bullying prevention.
Keywords: violence; aggression; secondary schools; hunger; adolescents

1. Introduction
Bullying has risen to become one of the most important forms of interpersonal violence among
adolescents worldwide [1]. Defined as a wide spectrum of aggressive actions toward one or more
individuals repeatedly and over time, bullying can have several adverse health effects if ignored [2,3].
For example, adolescents who are bullied demonstrate poorer psycho-social adjustment, increased
difficulty in making and retaining friends and are more likely to feel lonely within their peer
groups [4]. These harms may extend to deeper internalizing disorders, such as low self-esteem, and
externalizing behaviors, such as self-harm [5]. Those who are bullied in school have higher rates of
truancy and are more likely to avoid school the more they are bullied [6]. Prior research has also
revealed that these psycho-social struggles can endure into adulthood, where they may consequently
generate additional problems in work and family life [7,8].
While bullying exists in most countries, considerable variations in prevalence exist. Within
high-income country (HIC) settings, bullying prevalence ranges from a low of 5.3/6.5%
(males/females) in Hungary, to 36.3/32.3% in Lithuania for a reference period of “2–3 times per month
during the past couple of months” [9]. In the low- and middle-income countries (LMIC), which collect
population-based data, differences range from 8.2/7.3% in Tajikistan to 63.1/57.7% in Zambia for
students who reported being bullied at least once during a one month period [1]. According to the most
recent data, variations in bullying prevalence across countries may be partially explained by
socioeconomic inequalities, which differ between them [9,10]. One theory is that as inequalities widen,
increasing pressures are placed on pre-existing social controls over individual and collective behavior.
The social cohesion that once buffered against interpersonal conflict may no longer serve to protect
against it [11,12]. Rapid growth and unplanned urbanization in LMICs are other reasons that have
exacerbated the rise of inequalities [13].
Most of the available literature on bullying among adolescents tends to focus on those from HIC
settings. Additionally, the large share of research on bullying in LMICs is limited to analyses of
proximate factors at the individual level. Few studies exist among LMICs that examine the
contribution of contextual factors, which may explain why differences between countries exist [11]. The
aim of this study lies in explaining bullying differences among LMICs by using globally comparable
indicators of social and economic well-being in addition to school and individual level factors.
2. Methods
2.1. Data
The data for this study were derived from global school-based health surveys (GSHS) completed
during 2006–2008. The GSHS, representing more than 40 LMICs, measures behavioral risk and
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protective factors among school-attending adolescents. More detailed information on the GSHS can be
found elsewhere [14]. The GSHS data were sampled in a two-stage framework beginning at the school
level. In each country, schools were randomly selected to provide a representative sample of
adolescents aged 11–16 years from the entire country or large urban areas. Then, classrooms were
selected within each school. Depending on the country, either all classrooms of the selected schools or
only a subset of them were included in the survey. Data from 15 LMICs were included in our analyses
(see Table 1). Two were limited to cities within countries (Dar es Salaam in Tanzania and Quito in
Ecuador). Other country datasets were not considered for inclusion, because they excluded key
comparison variables (not all countries use the same core questions of the GSHS), such as truancy. On
the other hand, we chose not to include two variables (to have considered suicide, to have planned
suicide), because they were not available in several of the 15 countries under study.
Table 1. Bivariate analyses of bullied adolescents among a sample of low- and
middle-income countries (2006–2008).
Characteristics
Age (years)
11
12
13
14
15
16
Gender
Male
Female
Truancy
0 days
1 or 2 days
3 to 5 days
6 to 9 days
10 or more days
Hunger
Never
Rarely
Sometimes
Most of the time
Always
Country
Argentina
Ecuador (Quito)
Egypt
Ghana
Jordan

N = 33,502 (weighted data)

% Bullied (n = 6,383)

p-value

346
2,945
7,426
8,415
7,976
6,394

24.6
20.2
20.2
19.7
17.0
18.6

16,631
16,871

21.3
16.8

22,346
7,578
2,115
777
686

15.3
22.7
34.6
34.2
35.2

16,141
7,562
7,614
1,321
863

13.9
20.8
24.0
32.4
36.0

0.153
<0.001
<0.001
<0.001
-

4,237
166
5,248
1,902
669

11.6
8.1
34.2
33.9
18.3

<0.001
-
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Table 1. Cont.
Characteristics
Macedonia
Morocco
Philippines
St. Lucia
Tanzania (Dar es
Salaam)
Thailand
Trinidad
Tunisia
Uruguay
Yemen

N = 33,502 (weighted data)
237
2,730
8,659
16

% Bullied (n = 6,383)
3.6
10.3
21.2
14.5

p-value
-

319

11.3

-

6,120
188
1,282
202
1,527

10.3
9.0
12.4
8.1
21.5

-

Significant differences in the proportions of bullied vs. non-bullied participants are indicated by p-values.

It is important to note that the number of included students ranged from 769 (Yemen) to 4,562
(Ghana), but that a correct analysis of cross-national data requires taking into account the relative
population size in each country. As such, all analyses were made using weighted data. Thus, the values
appearing in the country part of Table 1 reflect the relative share of the total population living in each
country. For instance, 1,073 students out of 33,502 were surveyed in St. Lucia, but in terms of
weighted data, these students represented only 16 persons, that is, 0.05% of the total sample.
In this study, we made comparisons across countries between bullying and several
socio-demographic and contextual variables based on indications in the literature. At the time of data
collection, ethical approval had been provided by the ministries of education and/or health in each
participating country. All data were freely available via the GSHS website [14].
2.2. Participants
A total of n = 33,502 school-attending adolescents belonging to 493 classrooms and 281 different
schools were included in the present study. The set of weights provided within each original GSHS
dataset were used in order to keep, as accurate as possible, the structure of the population under study.
The sum of the weights was normalized to the number of participants in the study.
2.3. Variable Selection (Dependent Variable)
We defined bullying as having been subjected to at least three bullying incidents during one or
more days within the 30 day period prior to the survey. A seven item question in the GSHS survey
considered the following forms of bullying: (1) “I was hit, kicked, pushed, shoved around or locked
indoors”; (2) “I was made fun of because of my race or color”; (3) “I was made fun of because of my
religion”; (4) “I was made fun of with sexual jokes, comments or gestures”; (5) “I was left out of
activities on purpose or completely ignored”; (6) “I was made fun of because of how my body or face
looks”; (7) “I was bullied in some other way”. We provide the response items for each country in
Table 2. Those not reporting any of the above forms of bullying served as the reference group (defined
in the tables as “ref”).
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Table 2. Country values by bullied category among a sample of adolescents in low- and middle-income countries (2006–2007).

Country
Argentina
Ecuador (Quito)
Egypt
Ghana
Jordan
Macedonia
Morocco
Philippines
St. Lucia
Tanzania (Dar
es Salaam)
Thailand
Trinidad
Tunisia
Uruguay
Yemen

Response items for bullying by type (weighted percentages)
Made fun of Made fun of Left out of
Made fun of
because of
with sexual activities or because of how my
religion
jokes
ignored
face or body looks
1.0
17.2
3.8
23.0
4.6
15.4
8.1
9.3
7.4
13.5
4.2
3.4
18.5
9.0
5.5
11.5
4.7
12.6
5.4
10.9
4.0
25.2
8.2
20.6
24.5
6.1
0.5
11.3
4.1
21.1
7.7
13.4
6.6
8.8
6.4
19.5

Hit, kicked,
pushed, shoved
or locked indoors
11.6
10.4
28.8
24.5
13.2
12.0
15.9
10.7
24.0

Made fun of
because of
race or color
15.1
5.1
25.2
21.1
11.0
8.7
16.3
9.2
8.6

25.6

5.8

11.2

14.0

8.0

9.2

26.1

-

30.2
19.7
15.4
5.7
16.9

7.3
9.9
10.5
4.0
25.6

3.3
3.5
5.8
1.0
14.9

22.0
10.2
12.5
21.4
21.8

3.3
5.0
5.1
5.6
3.4

8.8
14.9
14.0
33.0
1.7

25.2
36.8
36.7
29.3
15.7

-

Bullied in
some other
way
28.4
47.0
17.5
9.9
42.2
21.4
25.4
33.7
26.1

Design-based
p-value
<0.0001
-
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2.4. Individual-Level Variables
We selected several fixed explanatory variables at both the individual and country levels that were
consistent with our aim, but no fixed variable was available at the intermediary levels (classroom and
school). At the individual level, in addition to socioeconomic status (SES) [15], prior research
suggested that bullying was associated with truancy, that younger pupils were more vulnerable and
that boys were often overrepresented [6,16,17]. In order to explore these associations as closely as
possible, we derived our variables from the following questions in the GSHS surveys:
Age in years (11–16) was used along with gender. We examined the effect of not having enough
food in the home (hunger) by using the responses to the question: “During the past 30 days, how often
did you go hungry because there was not enough food in your home?” The responses were “never”,
“rarely”, “sometimes”, “most of the time” or “always”. For truancy, we used the responses from the
question: “During the past 30 days, on how many days did you miss classes or school without
permission?”. The responses were “never”, “1 or 2 days”, “3 to 5 days”, “6 to 9 days” or “10 days
or more”.
2.5. Country-Level Variables
At the country-level, we considered four independent variables, with their relevance being based on
prior research [10,18]. The first two were measures of economic equality within and between
countries, the Gini coefficient (GC) and the per capita Gross Domestic Product (GDP). The GC is a
measure of statistical dispersion, which measures the inequality among values of a frequency
distribution, such as income. A coefficient of zero expresses perfect equality or that everyone within a
country has roughly the same income. A coefficient of 100 expresses maximal inequality or that one
person has all of the income within a country [19]. The GDP refers to the market value of final goods
and services produced within a country within a given period. The GDP per capita, as used in this
study, is often considered an indicator of a country’s overall standard of living [20].
The second two variables were used as proxies for social equality between countries. The first
considered the ratio of secondary school pupils to secondary school teachers, which informs about the
allocation of available resources to education in a given country [21]. Classrooms with a very high
pupil to teacher ratio have been found to be disruptive to education, as it is related to suboptimal levels
of supervision [22]. The second variable used was the annual rate of intentional homicides per
100,000 persons. Research shows that countries with high rates of homicide are more likely to have
exacerbated levels of social inequality [23]. Additionally, in settings where interpersonal violence is
widespread, adolescents are more likely to demonstrate increased aggression towards others [24]. We
provide detailed values for each country in Table 3. All four variables were derived from World Bank
development indicators [25].
2.6. Random Effects
In addition to all previously described fixed effects, random effects were also considered for
inclusion in the multilevel model. Random effects allow the effect of an explanatory factor at a given
level to vary in the function of the value of a higher level. Moreover, this approach indicates which
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part of the total variability is attributable to each part of the model [26]. Here, we tried to introduce
each of the four individual-level factors at the classroom, school and country levels. For instance, a
significant random effect for gender at the country level would signify that the relationship between
being a boy and being bullied is different from one country to another.
2.7. Data Analysis
Bivariate analyses between individual-level factors and bullying were carried out using Pearson’s
chi-square, taking into account the multilevel design of the survey. Since the number of observations
included in the dataset was large, we set the threshold for statistical significance at p < 0.01. Then,
following the strategy defined by Hox, 1994 [27], we constructed a multilevel model, the first level
being a logistic regression predicting the fact of having been bullied. First, we tested the usefulness of
all four hierarchical levels. Then, we included successively fixed explanatory factors at the individual
level, random effects, fixed explanatory factors at the country level and cross-level interactions. All
numeric variables were standardized before inclusion in the model. All computed models were
compared using the Bayesian Information Criterion (BIC), which considers both the quality of
adjustment of the model to the data and the parsimony of the model [28]. The different effects were
introduced one at a time in the model, and only those effects showing a significant improvement of the
BIC were retained. Fixed effects are interpreted similarly as in a standard regression model. Random
effects, when significant, imply that the effect of an explanatory variable is not homogeneous, but that
it varies among the levels of another variable. For instance, a significant effect of the random factor,
gender, at the classroom level implies that the exact effect of being a female or a male can vary from
one classroom to another. We report effect measures as odds ratios (OR) along with 99% confidence
intervals (CIs). All analyses were performed using the R Statistical Environment [29].
3. Results
In the bivariate analyses (Table 1), we found that bullying was significantly associated with being
male, truancy and poverty. Although bullying decreased with age, the differences were not statistically
significant. The prevalence of bullying significantly differed between countries, ranging from a low of
3.6% in Macedonia to a high of 34.2% in Egypt.
When examining rates by bulling type (Table 2), we found that physical assaults were the most
common form of bullying among students in Egypt (28.8%) and Ghana (24.5%) and making fun
because of one’s race or color was the most common form of bullying in Yemen (25.6%). In all other
countries, the reported rates of unspecified forms of bullying (i.e., bullied in some other way) were
higher than all the other categories.
In Table 3, we show the country-level variables that were included in the analyses. Egypt had the
most equitable distribution of income (GC = 32.14) and Ecuador (Quito) had the lowest equity in
absolute terms (GC = 53.65). The Philippines had the highest secondary school student to teacher ratio
(32.3), while Argentina had the lowest (12.6). Egypt had the lowest rate of intentional homicide per
100,000 persons (0.3), and Tanzania had the highest among all of the settings considered (26.0). The
country with the highest GDP per capita was Trinidad, with 21,000 USD, and the lowest was
Tanzania, with 1,400 USD.
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Table 3. Country values included in the analyses of bullied vs. non-bullied adolescents
among a sample of low- and middle-income countries (2006–2008). GC, Gini coefficient.
Country

GC (Year†)

Argentina
Ecuador (Quito)
Egypt
Ghana
Jordan
Macedonia
Morocco
Philippines
St. Lucia
Tanzania (Dar es
Salaam)
Thailand
Trinidad
Tunisia
Uruguay
Yemen

48.77
53.65
32.14
42.76
37.72
44.2
40.88
44.04
42.58

* Pupil to
teacher ratio
(Year ‡)
12.6 (2006)
14.4 (2006)
17.1 (2004)
19.7 (2006)
17.9 (2003)
14.7 (2005)
18.7 (2004)
32.3 (2006)
17.0 (2006)

* Intentional
homicide rate per
100,000 (Year ‡)
5.5 (2007)
18.5 (2006)
0.3 (2006)
12.8 (2006)
6.8 (2006)
5.2 (2006)
1.1 (2006)
7.6 (2006)
19.0 (2006)

37.58

17.4 (1995)

26.0 (2006)

1 400

42.45
40.27
40.81
46.24
37.69

21.7 (2006)
14.0 (2007)
16.9 (2006)
15.4 (2006)
24.6 (2003)

6.8 (2006)
13.8 (2006)
1.5 (2006)
6.0 (2006)
3.2 (2006)

8 700
21 200
9 400
13 700
2 700

GDP per capita
(USD)
14 700
7 800
6 200
2 500
5 400
9 700
4 800
3 500
11 200

* Figures rounded to nearest tenth; † values reflect the 2003–2008 period depending on data availability;
‡ values reflect the most recent year prior to survey completion for which data were available.

Regarding the multilevel model, we first tested each of the four levels of the data structure
(individual, classroom, school, country). However, none of the levels appeared to be statistically
non-significant, so we retained all of them. All fixed individual factors were retained in the final
model. Even if not statistically significant at the bivariate level, age was also included as a controlled
continuous factor. On the other hand, factors at the country level were rejected, as well as all
cross-level interactions. Finally, two random effects (gender and hunger) remained at the classroom
level. Table 4 summarizes the fixed part of the model. Females were less likely to report being bullied
overall. Reported bullying victimization appeared to slightly decrease with age, but the association did
not reach significance. Pupils from poorer households reported being bullied more often, as were those
who were truant. Regarding random effects (Table 5), we first see that since random effects are present
at each level of the model, the fact of being bullied is not only an individual level characteristic of the
students, but also a matter of context: being in a particular classroom, a particular school or a particular
country also has an influence upon the probability of being bullied. All these effects can even be
additive, so a particularly unlucky student attending a particular school could have a high probability
of being bullied, even if he or she lives in a country where the overall level of bullying is low.
Moreover, we found that the effect of being bullied by gender and by level of reported hunger differed
significantly from one classroom to another, so poor students, for instance, can have a different
probability of being bullied, depending on to which classroom they are assigned.
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Table 4. Fixed variables that explain differences in bullying at the individual level among
15 low- and middle-income countries (2006–2008). OR, odds ratios; CI, confidence interval.
Variable

Category

Age (continuous)
Gender (ref: male)
Went hungry (ref: never)

Female
Rarely
Sometimes
Most of the time
Always
1 or 2 days
3 to 5 days
6 to 9 days
10 or more days

Truancy (ref: never)

OR
(99% CI)
0.97 (0.94–1.00)
0.73 (0.65–0.82)
1.61 (1.39–1.86)
1.95 (1.71–2.22)
2.40 (1.97–2.92)
2.93 (2.39–3.58)
1.31 (1.22–1.41)
2.46 (2.20–2.75)
2.20 (1.84–2.62)
3.14 (2.60–3.79)

p-value
0.025
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

Table 5. Random effects model for variables that explain differences in bullying rates
among 15 low- and middle income countries (2006–2008).
Level
Classroom
Classroom
Classroom
Classroom
Classroom
Classroom
School
Country

Variable
Intercept
Gender (ref: male)
Went hungry (ref: never)

Intercept
Intercept

Category
Female
Rarely
Sometimes
Most of the time
Always
-

Variance
0.5665
0.4019
0.8373
0.5262
0.7723
0.4419
0.0693
0.3419

4. Discussion
This study examined differences in the rates of reported bullying among adolescents across LMICs.
It used general and globally comparable indicators of social and economic well-being. In the bivariate
and multi-level analyses, we found that age, gender, hunger and truancy explained bullying at the
individual level, which mirrored findings in the literature [6,16,30,31]. In addition to significant
variations in bullying rates by country, the types of bullying reported within countries also differed
significantly (see Table 2). However, we noted that in a majority of the countries under study, the
number of reports of bullying victimization (bullied in some other way) was disproportionately higher
than in all of the preceding categories. One explanation may lie in the absence of a question that might
have captured other forms of bullying, such as cyber bullying, which has also been reported in
LMIC settings [32].
In the random part of the model (see Table 5), we noted that at the classroom level, gender and
hunger were significant factors in explaining differences in bullying between classrooms. Previous
research has documented that bullying rates were significantly higher in co-educational schools and in
all male schools compared with female only schools [33]. Unfortunately, owing to limitations in the
data, it was not possible to further examine this in the present study. Concerning the variable, hunger,
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previous research asserts that bullied students were more likely to be from more deprived areas of
society [30,34]. However, hunger used alone in analyses as a measure of deprivation may not
necessarily be a particularly sensitive indicator of relative poverty [35].
None of the selected country-level variables were able to explain bullying differences between
countries, even if the country random effect indicated that there were differences. In a previous study
based on data from mainly high-income settings, the authors also concluded that neither GDP nor GC
were able to explain bullying differences among HICs [9]. With regard to the variable, homicide rate,
despite the potential role that community violence has in influencing victimizing behavior among
adolescents, its effects at the individual level are possibly attenuated by other factors, such as family
and peer influences [36]. Pupil to teacher ratio, while linked previously with, as a modifier of bullying
victimization, school size, may have been a confounding factor according to other research [37].
However, limitations inherent in the data prevented confirmatory analyses.
A strength of this study includes its use of data from a standardized survey and its comparison of
bullying victimization prevalence across 15 LMIC settings. The sample sizes in each country were
large enough to allow for the detection of statistically valid associations. However, we present these
results in light of their limitations, which include the use of self-reported data. All questionnaire items
were subjected to extensive piloting and validation, yet the possibility of biased reporting due to social
desirability, even in anonymous questionnaires, has been deemed plausible [38].
The study’s cross-sectional design limits the ability to examine causal relationships and, as a result,
the analyses presented here should be viewed as exploratory in the absence of longitudinal data.
Because these findings were based upon in school samples only, they will not be representative of
adolescents outside of school environments, who may be at increased risk for bullying. The study’s
limited age range also fails to allow for an appreciation of bullying phenomena, which may be
influenced by factors that occurred before adolescence and have psychosocial sequelae, which may
persist long after [39]. While two non-nationally representative population samples were included
(Quito and Dar es Salaam), their inclusion was considered important, owing to the current paucity of
school-based data on bullying in those regions.
5. Conclusions
While self-reported bullying varied significantly between countries, the peculiarities inherent in the
classroom environment were better able to explain differences between bullied and non-bullied
adolescents. Gender and hunger as factors, while not homogeneously related to bullying, have an
effect that can vary from one classroom to another, even in the same country. The present findings
suggest that classroom settings may be important environments to take into account when designing
approaches that target bullying prevention in schools. These interventions, for example, may include
encouraging healthy peer relationships or developing educational programming on age-appropriate
strategies for conflict resolution. Ultimately, more research is needed in order to determine what
specific factors inherent in the classroom environment might influence bullying behavior.
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