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Abstract

Bullying perpetration might be an alternative way of hierarchy formation among adolescents.

It can potentially compensate for the negative health influences of low socioeconomic status

(SES), rewarding this unwanted behavior. This study aimed to investigate the role of bullying

perpetration in the relationship between SES and health among Armenian adolescents. A

nationally representative sample of 3679 adolescents aged 11–15 years (mean = 13.1, stan-

dard deviation = 1.6) participated in the Health Behavior in School-aged Children 2013/14

survey in Armenia. Complex samples multiple logistic regression were used to estimate the

associations between two SES measures (family socioeconomic position [SEP] and mate-

rial well-being) and three health outcomes (perceived health status, psychosocial well-

being, and psychosomatic symptoms). Bullying perpetration was not associated with less

than good health or low psychosocial well-being (P > 0.05) but increased the odds of report-

ing high psychosomatic symptoms (P < 0.05). Perpetration did not change the SES-health

gradient substantially. However, in stratified analyses, socioeconomic inequalities in health

were consistently weaker among perpetrators. The largest observed difference was in the

relationship between low family SEP and less than good health (OR = 3.60, 95% CI = 2.77–

4.67 vs. OR = 1.80, 95% CI = 1.06–3.04), whereas the smallest difference was in the rela-

tionship between low family SEP and high psychosomatic symptoms (OR = 1.27, 95% CI =

1.03–1.56 vs. OR = 1.04, 95% CI = 0.61–1.77). Our findings suggest that bullying perpetra-

tion, as an alternative hierarchy, may be looked at as a compensatory but vicious strategy in

the face of the negative health influences of low SES in Armenian adolescents. For high-

SES adolescents, on the other hand, social, emotional, or psychological problems might

contribute to bullying perpetration. Consequently, bullying prevention activities in Armenia

should focus on both low and high-SES adolescents, considering SES-specific pathways

and mechanisms.
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Introduction

Adolescence is a transitional period from childhood to adulthood when significant biological

and social developmental processes occur [1]. During this stage, adolescents’ health is particu-

larly vulnerable to adversities associated with low socioeconomic status (SES), which can sub-

stantially increase the risk of poor health outcomes later in life [2,3]. Multiple factors related to

material, behavioral, and psychosocial pathways have been identified in the relationship

between SES and adolescent health [4,5]. However, recent data show that socioeconomic

inequalities in adolescent health are increasing, highlighting the need for more research and

relevant policies to address this critical public health issue, especially in countries with high

levels of poverty and inequality [6].

Despite the common view that young people from low-SES families are more likely to have

poor health compared to their peers from high-SES families, in a study conducted among Brit-

ish adolescents, West [7,8] observed little variation in various health measures across SES

strata in the UK. Based on his findings, he proposed the equalization in health hypothesis,

which suggests that the school environment, peers, and youth culture can substantially reduce

social-class differences in adolescents’ health, particularly in relation to psychosocial health

outcomes [7–9]. Further studies suggested that status hierarchies present in peer-group struc-

tures, such as created by academic success, sports achievements, popularity, respect, or being a

trouble-maker, can compete with SES and suppress the SES-health gradient among adoles-

cents [9–13].

Bullying perpetration might be an alternative way of hierarchy formation among adoles-

cents. Perhaps having no other means to improve their status, adolescents can use bullying to

gain power and establish a higher position in peer-group hierarchies, pushing victims down to

the bottom of the hierarchy [14–17]. Evidence suggests that the rates of mental health prob-

lems in those adolescents are low [18–20]. Moreover, in a recent study among US adolescents,

bullying perpetration predicted low levels of inflammatory markers in young adulthood, sug-

gesting long-lasting positive health effects of bullying perpetration [21]. Considering that bul-

lying perpetration is more common among low-SES adolescents [22–24], it can, as already

implied by West, potentially suppress the socioeconomic inequalities in adolescents’ health.

Furthermore, bullying perpetration might alternatively be looked at as a coping and compen-

satory strategy for the negative influences of low SES [25,26]. This would imply a weaker rela-

tionship between low SES and poor health in perpetrators than in non-perpetrators, a pattern

of associations that perhaps especially can be found in settings with high poverty levels and

insufficient anti-bullying measures.

Armenia is a middle-income country, with a third of the population living in poverty [27].

Recent research indicates that SES is strongly associated with adolescent health in the country

[28]. Also, bullying has been reported to be a significant public health concern in Armenia,

with a lack of measures to prevent it [29], which can result in severe and long-lasting mental

health consequences for victims [14]. However, the way SES, bullying, and adolescent health

relate or interact in Armenia has not been studied. Therefore, in this paper, we aimed to inves-

tigate the role of bullying perpetration in the relationship between SES and health among a

nationally representative sample of 3679 adolescents participating in the Health Behavior in

School-aged Children (HBSC) study. Based on the above-mentioned, we propose two hypoth-

eses. Our first hypothesis is that controlling for bullying perpetration increases the magnitude

of the relationship between low SES and poor health, indicating that the influence of low SES

on poor health is suppressed by bullying perpetration. The second hypothesis is that socioeco-

nomic inequalities in health are substantially weaker in bullies, suggesting that bullying perpe-

tration, as an alternative hierarchy, compensates for the negative health influence of low SES.

PLOS ONE Socioeconomic health differences in Armenian adolescents

PLOS ONE | https://doi.org/10.1371/journal.pone.0269451 June 3, 2022 2 / 10

https://doi.org/10.1371/journal.pone.0269451


Materials and methods

Study design

The HBSC is a school-based survey carried out in collaboration with the World Health Orga-

nization using a standardized methodology [30]. Adolescents aged 11, 13, and 15 years

(mean = 13.1, standard deviation = 1.6) were enrolled at 82 schools from all regions of Arme-

nia, including the capital city (30.0%), towns (37.0%), and rural areas (33.1%), during Novem-

ber 2013 –May 2014. The list of active schools was obtained from the Ministry of Education

and Science and the National Center for Educational Technologies of Armenia. The sample

size was calculated using a 95% confidence interval, ± 3% precision level around 50% expected

proportion, and 1.2 design factor, based on the previous data [30]. Participants were randomly

selected using a clustered sampling design, where the schools and classes were the primary and

secondary sampling units, respectively. The probability proportional to size (PPS) method was

used to select schools, followed by a random selection of classrooms. In a classroom setting,

adolescents anonymously completed the Armenian translation of the international HBSC

standardized questionnaire (self-administered), which included questions on their health,

health behaviors, and contextual variables [31]. Individual question descriptions and support-

ing scientific evidence can be found in the international HBSC protocol [30]. The HBSC study

in Armenia received ethical approval before collecting data [31]. The manuscript results are

based on fully anonymized secondary data, not containing student identifying information.

The data supporting this study’s findings are available in the HBSC Data Management Centre

[32].

Outcome measures

The outcomes of interest for this analysis were perceived health status, psychosocial well-

being, and psychosomatic symptoms. Perceived health status was self-reported by adolescents

who were asked to rate their health as excellent, good, fair, or poor. The data in the latter two

categories were combined and treated as less than good health (15.4% reported less than good

health). Psychosocial well-being was measured with the adapted version of the Cantril Ladder

[30]. Adolescents were shown a picture of a ladder and asked to indicate, in general, where on

the ladder do they feel they stand at the moment. Response options ranged from 0 (worst pos-

sible life) to 10 (best possible life). The results were categorized into “low” and “high” levels of

psychosocial well-being based on the median value (55.3% reported low levels). Psychosomatic

symptoms included the following complaints: headache, stomachache, backache, feeling low,

irritability or bad temper, feeling nervous, difficulty in getting to sleep, and feeling dizzy. The

frequencies of individual psychosomatic symptoms for the preceding six months, ranging

from 1 “about every day” to 5 “rarely or never” were recorded. The total symptom score was

calculated by summing all eight items. The level of psychosomatic symptoms was categorized

as “low” and “high” using the median value (54.1% reported low levels).

SES measures

The family socioeconomic position (SEP) was reported by adolescents who were asked, “How

well off do you think your family is?” Response categories were “quite well of,” “very well of,”

“average,” “not very well of,” and “not at all well of”[30]. The lower three options were com-

bined into a low family SEP category, which corresponds to the official poverty statistics in

Armenia (approximately 30.0%) [27]. The material well-being was assessed by using the HBSC

Family Affluence Scale (FAS) with four items, including the number of cars (3 categories) and

computers (4) owned by the family, having their own bedroom (2), and spending the holidays
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abroad (4) [30]. The median value of the FAS score was used to classify the material well-being

into “low” and “high” categories.

Bullying

Before asking questions on bullying, students were presented with its definition based on the

Olweus bullying questionnaire [33]. Then the students were asked two separate questions to

determine the frequency of bullying perpetration and victimization: 1) “How often have you

taken part in bullying another student(s) at school in the past couple of months?” 2) “How

often have you been bullied at school in the past couple of months?” The answer options ran-

ged from none to several times a week [30], and were classified into “No” or “Yes,”

accordingly.

Statistical analysis

The characteristics of adolescents were described using frequencies and percentages. A design-

adjusted Chi-square test was used to test the relationship between adolescent characteristics

and bullying perpetration, as well as bullying perpetration/victimization and health. Complex

samples multiple logistic regression was used to estimate the associations between the SES

measures and adolescents’ health outcomes. Separate regression models were estimated for

each of the two SES measures and three health outcomes. Model 1 (adjusted for age, sex, and

bullying victimization) was compared to Model 2 (adjusted for the variables in Model 1 and

bullying perpetration) to check for possible suppression of the SES-health gradient by bullying

perpetration. Subsequently, Model 1 was stratified by bullying perpetration to check whether

socioeconomic inequalities in health are weaker in perpetrators compared to non-perpetra-

tors. Two-way interactions (between SES and bullying perpetration, as well as bullying perpe-

tration and bullying victimization) were assessed by adding product terms to the models.

Further, the interaction models were stratified by sex to compare the results between boys and

girls. Three-way interactions between sex, SES-measures, and bullying perpetration on health

were tested by adding all pairwise product terms, as well as a product term for all three covari-

ates to the model, after the main effects. Variables were tested for multicollinearity with vari-

ance inflation factors. P-values less than 0.05 were regarded as statistically significant. Data

were analyzed using IBM SPSS Statistics for Windows, Version 21.0 (IBM Corp., Armonk,

NY, USA).

Results

In this study, 13.6% of students reported at least one episode of bullying perpetration in the

past couple of months. The majority of perpetrators were boys (72.9%), younger than 15 years

of age (80.5%), and were more likely to be bullied themselves compared to non-perpetrators

(29.1% vs. 5.3%, P< 0.001). However, there was no statistically significant relationship

(P> 0.05) between bullying perpetration and the SES measures (Table 1). Bullying perpetra-

tion was not associated with less than good health (OR = 1.14, 95% CI = 0.88–1.47) or low psy-

chosocial well-being (OR = 0.96, 95% CI = 0.76–1.20) but increased the likelihood of reporting

high levels of psychosomatic symptoms (OR = 2.19, 95% CI = 1.71–2.81). Bullying victimiza-

tion was consistently associated with increased odds of poor health outcomes (not tabulated).

The effect of bullying perpetration did not depend on victim status (P-interaction > 0.05).

In Model 1, adjusted for age, sex, and bullying victimization, both low family SEP and low

material well-being were strongly associated with poor health outcomes, except for the rela-

tionship between low material well-being and high psychosomatic symptoms (Table 2). The

relationship between bullying perpetration and adolescent health were non-significant
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(P> 0.05) for less than good health and low psychosocial well-being but remained significant

(P< 0.05) for high psychosomatic symptoms. Bullying victimization significantly (P< 0.05)

increased the likelihood of reporting poor health outcomes (not tabulated).

Adding bullying perpetration to Model 1 did not change the SES-health gradient substan-

tially (Table 2). However, in stratified analyses, the SES-health relationships were consistently

weaker among perpetrators than non-perpetrators (Table 3). The largest observed difference

was in the relationship between low family SEP and less than good health (OR = 3.60, 95%

CI = 2.77–4.67 vs. OR = 1.80, 95% CI = 1.06–3.04), and the smallest difference was in the rela-

tionship between low family SEP and high psychosomatic symptoms (OR = 1.27, 95%

CI = 1.03–1.56 vs. OR = 1.04, 95% CI = 0.61–1.77).

Table 1. Frequencies (percentages) of adolescent characteristics by bullying perpetration (n = 3679 participantsa).

Factors No. of participants Bullying perpetration

No Yes P-value

Sex

Boys 1759 1296 (43.2) 345 (72.9) < 0.001

Girls 1920 1707 (56.8) 128 (27.1)

Age in years

11 1471 1187 (39.5) 202 (42.7) 0.001

13 1163 940 (31.3) 179 (37.8)

15 1044 875 (29.1) 92 (19.5)

Family SEP

High 2425 1997 (70.5) 310 (70.3) 0.946

Low 1006 837 (29.5) 131 (29.7)

Material well-being

High 1631 1340 (48.1) 228 (53.4) 0.056

Low 1732 1443 (51.9) 199 (46.6)

Bullying victimization

No 3104 2725 (94.7) 314 (70.9) < 0.001

Yes 298 152 (5.3) 129 (29.1)

SEP, socioeconomic position; Bold values denote statistical significance (P< 0.05).
aDue to missing values, not all numbers sum up to 3679.

https://doi.org/10.1371/journal.pone.0269451.t001

Table 2. Odds ratios (95% confidence interval) of poor health outcomes by two SES measures, adjusted for age,

sex, and bullying victimization, without (Model 1) and with (Model 2) controlling for bullying perpetration.

Pathway Model 1 Model 2

OR (95% CI) OR (95% CI)

Less than good health

Low family SEP 3.18 (2.51–4.03) 3.27 (2.58–4.14)

Low material well-being 1.68 (1.38–2.06) 1.69 (1.38–2.06)

Low psychosocial well-being

Low family SEP 2.51 (2.04–3.10) 2.55 (2.06–3.15)

Low material well-being 1.49 (1.26–1.76) 1.50 (1.26–1.77)

High psychosomatic symptoms

Low family SEP 1.24 (1.03–1.50) 1.24 (1.02–1.50)

Low material well-being 0.93 (0.79–1.10) 0.95 (0.80–1.14)

SEP, socioeconomic position; Bold values denote statistical significance (P< 0.05).

https://doi.org/10.1371/journal.pone.0269451.t002
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To interpret the interaction above, the same model results were reproduced by presenting

the relationships between bullying perpetration and poor health outcomes for low- and high-

SES adolescents separately (S1 Table). In adolescents from low-SES families, bullying perpetra-

tion was significantly or apparently associated with better perceived health status, higher psy-

chosocial well-being, and fewer psychosomatic symptoms. In adolescents from high-SES

families, bullying perpetration was associated with increased odds of reporting poor health

outcomes. No consistent and conclusive sex differences in the relationship between low-SES

measures, bullying perpetration, and poor health outcomes were revealed.

Discussion

We used data from the HBSC 2013/14 survey to assess the role of bullying in the relationship

between SES and health among a nationally representative sample of Armenian adolescents.

Contrary to previous research [22–24], bullying perpetration was not associated with low-SES

measures in the present study, suggesting a context-depended and possibly multifactorial rela-

tionship between SES and bullying perpetration. As a result, adding bullying perpetration to

the models did not change the magnitude of the association between low SES and poor health.

Therefore, we could not support our first hypothesis that the relationship between low SES

and poor health was suppressed by bullying perpetration. However, we found that socioeco-

nomic inequalities in health were weaker among perpetrators, providing evidence for our sec-

ond hypothesis, that bullying perpetration, as an alternative hierarchy, may compensate for

the adverse health effects of low SES in adolescents.

In this study, bullying perpetration was significantly or apparently associated with better

perceived health status, better psychosocial well-being, and fewer psychosomatic symptoms in

adolescents from low-SES families. Our findings are consistent with the low-status compensa-

tion theory [25,26], which suggests that low-SES individuals might use violence to compensate

for their low status. Although undesirable, it appears that Armenian adolescents from low-SES

families might use bullying perpetration to achieve higher status among their peers, which can

make them feel better, whether through improved control and social participation [34] or

relieved status anxiety [35]. More research into this (perpetration) and other (perhaps ethically

more accepted) coping/compensatory strategies to handle the vicious health-compromising

influence of socioeconomic stratification are needed. Qualitative research might provide more

insight into the experiences, attitudes, and adaptive strategies of adolescents.

Table 3. Odds ratios (95% confidence interval) of poor health outcomes by two SES measures, adjusted for age, sex, and bullying victimization, stratified by bullying

perpetration.

Pathway Bullying perpetration

Total No. of participants No Yes P-interaction
OR (95% CI) OR (95% CI)

Less than good health

Low family SEP 3096 3.60 (2.77–4.67) 1.80 (1.06–3.04) 0.023

Low material well-being 3041 1.87 (1.51–2.32) 0.91 (0.51–1.63) 0.025

Low psychosocial well-being

Low family SEP 3016 2.79 (2.20–3.53) 1.50 (0.97–2.34) 0.017

Low material well-being 2965 1.60 (1.34–1.91) 0.96 (0.64–1.45) 0.020

High psychosomatic symptoms

Low family SEP 2594 1.27 (1.03–1.56 1.04 (0.61–1.77) 0.504

Low material well-being 2554 0.99 (0.82–1.20) 0.69 (0.42–1.17) 0.186

SEP, socioeconomic position; Bold values denote statistical significance (P< 0.05).

https://doi.org/10.1371/journal.pone.0269451.t003
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In the present study, we also found that bullying perpetration can be associated with poor

health outcomes in adolescents from high-SES families. Research has demonstrated that

high-SES children might have a greater degree of achievement pressure, as well as emotional

and physical isolation from their parents, which can cause psychosocial maladjustment and

internalizing health problems, such as anxiety and depression [36,37], with the potential to

create a downward spiral of isolation, maladjustment, and internalizing problems. A grow-

ing body of evidence suggests that maladjustment and internalizing issues might predict

bullying perpetration [17,38–41], and therefore, it could have increased the risk of perpetrat-

ing bullying among high-SES adolescents. Further research is needed to explore this

possibility.

There are several limitations to our study. The cross-sectional design makes it difficult to

establish a causal relationship because of the possibility of reversed associations between bully-

ing perpetration and poor health in high-SES adolescents. Adolescents might have underre-

ported bullying perpetration because of social desirability bias. Therefore, the association

between bullying perpetration and health might be underestimated, perhaps to a greater extent

in the high-SES group. Although some of the relationships did not reach statistical significance

(P< 0.05), our findings were consistent across all health outcomes and SES measures, suggest-

ing robust associations between bullying perpetration and socioeconomic inequalities in

health. Approximately 21.9% of adolescents had at least one missing responses related to psy-

chosomatic complaints. However, this might have minimal impact on our results since the

proportion of missing values was similar for high and low categories of the SES measures. For

other variables, the proportions of respondents with missing data were relatively small (up to

8.6%).

Conclusions

In conclusion, the relationship between low SES and poor health was weaker in bullying perpe-

trators, suggesting that bullying perpetration, as an alternative hierarchy, may be looked at as a

compensatory, but vicious strategy in the face of the negative health influences of low SES in

Armenian adolescents. Context-specific drivers of bullying perpetration are poorly studied in

Armenia. Unfortunately, for adolescents from low-SES families, bullying can be a way to

achieve a higher position in the peer hierarchy and feel better, whether through improved con-

trol and social participation or relieved status anxiety. For high-SES adolescents, on the other

hand, social, emotional, or psychological problems may increase the risk of bullying perpetra-

tion. Hence, healthier alternatives to bullying perpetration should be encouraged, especially

for adolescents from low-SES families. Targeted health interventions might be necessary for

high-SES perpetrators. Consequently, bullying prevention activities in Armenia should focus

on both low and high-SES adolescents, considering SES-specific pathways and mechanisms.

Further studies are needed to identify the contextual factors and the underlying mechanisms

for the observed complex relationships between family SES, bullying perpetration, and adoles-

cent health.

Supporting information

S1 Table. Odds ratios (95% confidence interval) of poor health outcomes by bullying per-

petration, adjusted for age, sex, and bullying victimization, stratified by family SEP and

material well-being. SEP, socioeconomic position; Bold values denote statistical significance

(P< 0.05).

(DOCX)

PLOS ONE Socioeconomic health differences in Armenian adolescents

PLOS ONE | https://doi.org/10.1371/journal.pone.0269451 June 3, 2022 7 / 10

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0269451.s001
https://doi.org/10.1371/journal.pone.0269451


Acknowledgments

HBSC is an international study carried out in collaboration with WHO/EURO. The Interna-

tional Coordinator of the 2013/14 survey was Prof. Candace Currie, and the Data Bank Man-

ager was Prof. Oddrun Samdal. The 2013/14 survey was conducted by Principal Investigators

in 42 countries. For details, see http://www.hbsc.org.

Author Contributions

Conceptualization: Armen A. Torchyan, Hans Bosma, Inge Houkes.

Formal analysis: Armen A. Torchyan.

Methodology: Armen A. Torchyan, Hans Bosma, Inge Houkes.

Supervision: Hans Bosma, Inge Houkes.

Writing – original draft: Armen A. Torchyan.

Writing – review & editing: Hans Bosma, Inge Houkes.

References
1. Dahl RE, Allen NB, Wilbrecht L, Suleiman AB. Importance of investing in adolescence from a develop-

mental science perspective. Nature. 2018; 554(7693):441–50. Epub 2018/02/23. https://doi.org/10.

1038/nature25770 PMID: 29469094.

2. Escarce JJ. Socioeconomic status and the fates of adolescents. Health Serv Res. 2003; 38(5):1229–

33. Epub 2003/11/05. https://doi.org/10.1111/1475-6773.00173 PMID: 14596387; PubMed Central

PMCID: PMC1360943.

3. Wolfe JD. The Effects of Socioeconomic Status on Child and Adolescent Physical Health: An Organiza-

tion and Systematic Comparison of Measures. Soc Indic Res. 2015; 123(1):39–58. https://doi.org/10.

1007/s11205-014-0733-4 WOS:000357691500003.

4. Hagell A, Shah R, Viner R, Hargreaves D, Varnes L, Heys M. The social determinants of young people’s

health: identifying the key issues and assessing how young people are doing in the 2010s. Health Foun-

dation Working Paper. 2018.

5. Viner RM, Ozer EM, Denny S, Marmot M, Resnick M, Fatusi A, et al. Adolescence and the social deter-

minants of health. Lancet. 2012; 379(9826):1641–52. Epub 2012/04/28. https://doi.org/10.1016/S0140-

6736(12)60149-4 PMID: 22538179.

6. Elgar FJ, Pfortner TK, Moor I, De Clercq B, Stevens GW, Currie C. Socioeconomic inequalities in ado-

lescent health 2002–2010: a time-series analysis of 34 countries participating in the Health Behaviour in

School-aged Children study. Lancet. 2015; 385(9982):2088–95. Epub 2015/02/11. https://doi.org/10.

1016/S0140-6736(14)61460-4 PMID: 25659283.

7. West P. Inequalities? Social class differentials in health in British youth. Social science & medicine

(1982). 1988; 27(4):291–6. Epub 1988/01/01. https://doi.org/10.1016/0277-9536(88)90262-6 PMID:

3175713.

8. West P. Health inequalities in the early years: is there equalisation in youth? Social science & medicine

(1982). 1997; 44(6):833–58. Epub 1997/03/01. https://doi.org/10.1016/s0277-9536(96)00188-8 PMID:

9080566.

9. West P, Sweeting H. Evidence on equalisation in health in youth from the West of Scotland. Social sci-

ence & medicine (1982). 2004; 59(1):13–27. Epub 2004/04/17. https://doi.org/10.1016/j.socscimed.

2003.12.004 PMID: 15087139.

10. Sweeting H, Hunt K. Adolescent socio-economic and school-based social status, health and well-being.

Social science & medicine (1982). 2014; 121:39–47. Epub 2014/10/13. https://doi.org/10.1016/j.

socscimed.2014.09.037 PMID: 25306408; PubMed Central PMCID: PMC4222198.

11. Sweeting H, West P, Young R, Kelly S. Dimensions of adolescent subjective social status within the

school community: description and correlates. J Adolesc. 2011; 34(3):493–504. Epub 2010/06/29.

https://doi.org/10.1016/j.adolescence.2010.06.001 PMID: 20579723; PubMed Central PMCID:

PMC3107427.

PLOS ONE Socioeconomic health differences in Armenian adolescents

PLOS ONE | https://doi.org/10.1371/journal.pone.0269451 June 3, 2022 8 / 10

http://www.hbsc.org/
https://doi.org/10.1038/nature25770
https://doi.org/10.1038/nature25770
http://www.ncbi.nlm.nih.gov/pubmed/29469094
https://doi.org/10.1111/1475-6773.00173
http://www.ncbi.nlm.nih.gov/pubmed/14596387
https://doi.org/10.1007/s11205-014-0733-4
https://doi.org/10.1007/s11205-014-0733-4
https://doi.org/10.1016/S0140-6736%2812%2960149-4
https://doi.org/10.1016/S0140-6736%2812%2960149-4
http://www.ncbi.nlm.nih.gov/pubmed/22538179
https://doi.org/10.1016/S0140-6736%2814%2961460-4
https://doi.org/10.1016/S0140-6736%2814%2961460-4
http://www.ncbi.nlm.nih.gov/pubmed/25659283
https://doi.org/10.1016/0277-9536%2888%2990262-6
http://www.ncbi.nlm.nih.gov/pubmed/3175713
https://doi.org/10.1016/s0277-9536%2896%2900188-8
http://www.ncbi.nlm.nih.gov/pubmed/9080566
https://doi.org/10.1016/j.socscimed.2003.12.004
https://doi.org/10.1016/j.socscimed.2003.12.004
http://www.ncbi.nlm.nih.gov/pubmed/15087139
https://doi.org/10.1016/j.socscimed.2014.09.037
https://doi.org/10.1016/j.socscimed.2014.09.037
http://www.ncbi.nlm.nih.gov/pubmed/25306408
https://doi.org/10.1016/j.adolescence.2010.06.001
http://www.ncbi.nlm.nih.gov/pubmed/20579723
https://doi.org/10.1371/journal.pone.0269451


12. Vuille JC, Schenkel M. Social equalization in the health of youth. The role of the school. European jour-

nal of public health. 2001; 11(3):287–93. Epub 2001/10/05. https://doi.org/10.1093/eurpub/11.3.287

PMID: 11582609.

13. Havas J, Bosma H, Spreeuwenberg C, Feron FJ. Mental health problems of Dutch adolescents: the

association with adolescents’ and their parents’ educational level. European journal of public health.

2009; 20(3):258–64. https://doi.org/10.1093/eurpub/ckp172 PMID: 19887517

14. Smokowski PR, Evans C. Bullying and Victimization across the Lifespan: Springer; 2019.

15. Evans CBR, Smokowski PR. Theoretical Explanations for Bullying in School: How Ecological Pro-

cesses Propagate Perpetration and Victimization. Child Adolesc Soc Wo. 2016; 33(4):365–75. https://

doi.org/10.1007/s10560-015-0432-2 WOS:000413095800007.

16. Nelson HJ, Burns SK, Kendall GE, Schonert-Reichl KA. Preadolescent children’s perception of power

imbalance in bullying: A thematic analysis. PLOS ONE. 2019; 14(3):e0211124. https://doi.org/10.1371/

journal.pone.0211124 PMID: 30849078

17. Chen L, Wang Y, Yang H, Sun X. Emotional warmth and cyberbullying perpetration attitudes in college

students: Mediation of trait gratitude and empathy. PLOS ONE. 2020; 15(7):e0235477. https://doi.org/

10.1371/journal.pone.0235477 PMID: 32663843

18. Graham S, Bellmore AD. Peer victimization and mental health during early adolescence. Theor Pract.

2007; 46(2):138–+. https://doi.org/10.1080/00405840701233081 WOS:000246708000007.

19. National Academies of Sciences E, Medicine. Preventing bullying through science, policy, and practice:

National Academies Press; 2016.

20. Rodkin PC, Espelage DL, Hanish LD. A relational framework for understanding bullying: Developmental

antecedents and outcomes. Am Psychol. 2015; 70(4):311–21. Epub 2015/05/12. https://doi.org/10.

1037/a0038658 PMID: 25961312.

21. Copeland WE, Wolke D, Lereya ST, Shanahan L, Worthman C, Costello EJ. Childhood bullying involve-

ment predicts low-grade systemic inflammation into adulthood. Proc Natl Acad Sci U S A. 2014; 111

(21):7570–5. Epub 2014/05/14. https://doi.org/10.1073/pnas.1323641111 PMID: 24821813; PubMed

Central PMCID: PMC4040559.

22. Magklara K, Skapinakis P, Gkatsa T, Bellos S, Araya R, Stylianidis S, et al. Bullying behaviour in

schools, socioeconomic position and psychiatric morbidity: a cross-sectional study in late adolescents

in Greece. Child Adolesc Psychiatry Ment Health. 2012; 6(1):8. Epub 2012/02/14. https://doi.org/10.

1186/1753-2000-6-8 PMID: 22325708; PubMed Central PMCID: PMC3298787.

23. Knaappila N, Marttunen M, Frojd S, Lindberg N, Kaltiala-Heino R. Socioeconomic trends in school bully-

ing among Finnish adolescents from 2000 to 2015. Child Abuse Negl. 2018; 86:100–8. Epub 2018/10/

03. https://doi.org/10.1016/j.chiabu.2018.09.011 PMID: 30273813.

24. Pereira B, Mendonca D, Neto C, Valente L, Smith PK. Bullying in Portuguese schools. School Psychol

Int. 2004; 25(2):241–54. https://doi.org/10.1177/0143034304043690 WOS:000221725200008.

25. Henry PJ. Low-status compensation: A theory for understanding the role of status in cultures of honor. J

Pers Soc Psychol. 2009; 97(3):451–66. Epub 2009/08/19. https://doi.org/10.1037/a0015476 PMID:

19686001.

26. Henry P, editor Low-status compensation: A theory for understanding the roots and trajectory of vio-

lence. Final Conference: Control of Violence, Center for Interdisciplinary Research, Bielefeld, Germany;

2008.

27. Social Snapshot and Poverty in Armenia, 2017 Yerevan, Armenia: Statistical Committee of the Republic

of Armenia; 2017 [05.10.2019]. Available from: https://www.armstat.am/en/?nid=82&id=1988.

28. Torchyan AA, Bosma H. Socioeconomic Inequalities in Health among Armenian Adolescents. Int J

Environ Res Public Health. 2020; 17(11). Epub 2020/06/11. https://doi.org/10.3390/ijerph17114055

PMID: 32517182; PubMed Central PMCID: PMC7312299.

29. Child Rights Situation Analysis: Armenia Yerevan: Save the Children; 2015 [04.07.2020]. Available

from: https://armenia.savethechildren.net/sites/armenia.savethechildren.net/files/library/book-eng.pdf.

30. Health Behaviour in School-aged Children (HBSC) Study Protocol: Background, Methodology and Man-

datory items for the 2013/14 Survey. Currie C, Inchley J, Molcho M, Lenzi M, Veselska Z, Wild F, edi-

tors: Child and Adolescent Health Research Unit (CAHRU); 2014.

31. Sargsyan S, Melkumova M, Movsesyan Y, Babloyan A. Health Behaviour in School-aged Children of

Armenia 2013/14 National Study Results. Yerevan, Armenia: Arabkir Medical Centre—Institute of

Child and Adolescent Health, 2016.

32. The HBSC Data Management Centre [Internet]. University of Bergen. 2021. Available from: https://

www.uib.no/en/hbscdata/113290/open-access.

33. Olweus D. The revised Olweus Bully/victim questionnaire. Bergen, Norway: University of Bergen,

Research Center for Health Promotion; 1996.

PLOS ONE Socioeconomic health differences in Armenian adolescents

PLOS ONE | https://doi.org/10.1371/journal.pone.0269451 June 3, 2022 9 / 10

https://doi.org/10.1093/eurpub/11.3.287
http://www.ncbi.nlm.nih.gov/pubmed/11582609
https://doi.org/10.1093/eurpub/ckp172
http://www.ncbi.nlm.nih.gov/pubmed/19887517
https://doi.org/10.1007/s10560-015-0432-2
https://doi.org/10.1007/s10560-015-0432-2
https://doi.org/10.1371/journal.pone.0211124
https://doi.org/10.1371/journal.pone.0211124
http://www.ncbi.nlm.nih.gov/pubmed/30849078
https://doi.org/10.1371/journal.pone.0235477
https://doi.org/10.1371/journal.pone.0235477
http://www.ncbi.nlm.nih.gov/pubmed/32663843
https://doi.org/10.1080/00405840701233081
https://doi.org/10.1037/a0038658
https://doi.org/10.1037/a0038658
http://www.ncbi.nlm.nih.gov/pubmed/25961312
https://doi.org/10.1073/pnas.1323641111
http://www.ncbi.nlm.nih.gov/pubmed/24821813
https://doi.org/10.1186/1753-2000-6-8
https://doi.org/10.1186/1753-2000-6-8
http://www.ncbi.nlm.nih.gov/pubmed/22325708
https://doi.org/10.1016/j.chiabu.2018.09.011
http://www.ncbi.nlm.nih.gov/pubmed/30273813
https://doi.org/10.1177/0143034304043690
https://doi.org/10.1037/a0015476
http://www.ncbi.nlm.nih.gov/pubmed/19686001
https://www.armstat.am/en/?nid=82&id=1988
https://doi.org/10.3390/ijerph17114055
http://www.ncbi.nlm.nih.gov/pubmed/32517182
https://armenia.savethechildren.net/sites/armenia.savethechildren.net/files/library/book-eng.pdf
https://www.uib.no/en/hbscdata/113290/open-access
https://www.uib.no/en/hbscdata/113290/open-access
https://doi.org/10.1371/journal.pone.0269451


34. Marmot M. Status syndrome: How your social standing directly affects your health: A&C Black; 2005.

35. De Botton A. Status anxiety: Vintage; 2008.

36. Luthar SS, Latendresse SJ. Children of the Affluent: Challenges to Well-Being. Current Directions in

Psychological Science. 2005; 14(1):49–53. https://doi.org/10.1111/j.0963-7214.2005.00333.x PMID:

17710193

37. Luthar SS. The culture of affluence: psychological costs of material wealth. Child Dev. 2003; 74

(6):1581–93. https://doi.org/10.1046/j.1467-8624.2003.00625.x PMID: 14669883.

38. Modecki KL, Barber BL, Vernon L. Mapping developmental precursors of cyber-aggression: trajectories

of risk predict perpetration and victimization. J Youth Adolesc. 2013; 42(5):651–61. Epub 2012/12/18.

https://doi.org/10.1007/s10964-012-9887-z PMID: 23242509.

39. Azevedo Da Silva M, Gonzalez JC, Person GL, Martins SS. Bidirectional Association Between Bullying

Perpetration and Internalizing Problems Among Youth. J Adolesc Health. 2020; 66(3):315–22. Epub

2019/11/30. https://doi.org/10.1016/j.jadohealth.2019.09.022 PMID: 31780386; PubMed Central

PMCID: PMC7285807.

40. Sabramani V, Idris IB, Ismail H, Nadarajaw T, Zakaria E, Kamaluddin MR. Bullying and Its Associated

Individual, Peer, Family and School Factors: Evidence from Malaysian National Secondary School Stu-

dents. International Journal of Environmental Research and Public Health. 2021; 18(13):7208. https://

doi.org/10.3390/ijerph18137208 PMID: 34281145

41. Turunen T, Poskiparta E, Salmivalli C, Niemi P, Lerkkanen M-K. Longitudinal associations between

poor reading skills, bullying and victimization across the transition from elementary to middle school.

PLOS ONE. 2021; 16(3):e0249112. https://doi.org/10.1371/journal.pone.0249112 PMID: 33788885

PLOS ONE Socioeconomic health differences in Armenian adolescents

PLOS ONE | https://doi.org/10.1371/journal.pone.0269451 June 3, 2022 10 / 10

https://doi.org/10.1111/j.0963-7214.2005.00333.x
http://www.ncbi.nlm.nih.gov/pubmed/17710193
https://doi.org/10.1046/j.1467-8624.2003.00625.x
http://www.ncbi.nlm.nih.gov/pubmed/14669883
https://doi.org/10.1007/s10964-012-9887-z
http://www.ncbi.nlm.nih.gov/pubmed/23242509
https://doi.org/10.1016/j.jadohealth.2019.09.022
http://www.ncbi.nlm.nih.gov/pubmed/31780386
https://doi.org/10.3390/ijerph18137208
https://doi.org/10.3390/ijerph18137208
http://www.ncbi.nlm.nih.gov/pubmed/34281145
https://doi.org/10.1371/journal.pone.0249112
http://www.ncbi.nlm.nih.gov/pubmed/33788885
https://doi.org/10.1371/journal.pone.0269451

