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ABSTRACT
Background: Data on the association between obesogenic behaviors and bullying victimization among adolescents are scarce from low- and middle-income countries.
Objectives: To assess the associations between obesogenic behaviors and bullying victimization in 54 low- and middle-income countries.
Methods: Cross-sectional data from the Global school-based student health survey were analyzed. Data on bullying victimization and obesogenic behaviors were collected. The association between bullying victimization and the different types of obesogenic behavior  (anxiety-induced insomnia, fast-food consumption, carbonated soft-drink consumption, no physical activity, sedentary behavior) were assessed by country-wise multivariable logistic regression analysis adjusting for age, sex, food insecurity, and obesity with obesogenic behaviors being the outcome.
Results: The sample consisted of 153,929 students aged 12-15 years [mean (SD) age 13.8 (1.0) years; 49.3% girls]. Overall, bullying victimization (vs. no bullying victimization) was significantly associated with greater odds for all types of obesogenic behavior with the exception of physical activity, which showed an inverse association. Specifically, the ORs (95% CIs) were: anxiety-induced sleep problems 2.65 (2.43-2.88); fast-food consumption 1.36 (1.27-1.44); carbonated soft-drink consumption 1.14 (1.08-1.21); no physical activity 0.84 (0.79-0.89); and sedentary behavior 1.34 (1.25-1.43).
Conclusions: In this large representative sample of adolescents from low- and middle-income countries, bullying victimization was found to be associated with several, but not all, obesogenic behaviors.
Key words: low- and middle-income countries, adolescents, bullying, victimization, obesogenic behavior

1. INTRODUCTION
Bullying may be defined as repeated undesired aggressive behaviors perpetrated by a peer or a group of peers that involve a power imbalance favoring the perpetrator.1 There are verbal (e.g., name calling), relational (e.g., social exclusion), or physical (e.g., hitting) forms of bullying.2 Among the global adolescent population, bullying victimization has a high prevalence at approximately 36%.3

One factor that has been shown to be associated with bullying victimization among adolescents is overweight and obesity.4-7 Adolescents with overweight or obesity may be more likely to be bullied owing to their physical appearance. Indeed, adolescents with overweight and obesity are often stigmatized as they may be perceived by their peers, to lack self-discipline, and to be incompetent and lazy.8 On the other hand, it is also possible that bullying victimization leads to obesogenic behaviors and resultant obesity via factors such as stress. For example, perceived stress can lead to impulse to eat in general, to eat or drink calorie-dense/palatable aliments or drinks (including alcohol), or to eat outside of a reasonable time structure (e.g., night eating).9,10 Moreover, bullying victimization has been associated with higher levels of sleep problems,11 which is known to induce obesity.12 Furthermore, children who are bullied have been reported to have low levels of physical activity 13 potentially owing to staying at home to avoid bullying victimization episodes. For instance, in a sample of 7,786 US middle school students, it was found that bullying victimization was associated with fewer days in physical education and lower odds of reporting at least 60 minutes of physical activity more than once a week.13,14 

Thus, it is possible that a vicious cycle exists where obesity may lead to a higher risk of bullying victimization, which in turn may further lead to weight gain via obesogenic behaviors due to associated perceived stress etc. However, the above-mentioned studies and others alike have predominantly focused on high-income countries (HICs) and utilized small samples. Moreover, to our knowledge there is no existing literature looking specifically at the relationship between bullying victimization and carbonated soft drink consumption or sedentary behavior.5 

Studies from LMICs are particularly important as they represent 90% of the world’s adolescent population,15 and LMICs are experiencing a rapid increase in overweight and obesity likely owing to lifestyle changes such as poor diet and lack of physical activity.16 Furthermore, one large cross-sectional study found that adolescents with overweight and obesity may be more likely to be bullied in LMICs,5 but this study did not assess the degree to which bullied adolescents engage in obesogenic behavior.

Therefore, the aim of the present study was to examine the cross-sectional association between bullying victimization and obesogenic behaviors (i.e., anxiety-induced sleep problems, fast-food consumption, carbonated soft-drink consumption, low physical activity, sedentary behavior) among a large sample of adolescents aged 12-15 years from 54 LMICs.

2. METHODS
Publicly available data from the global school-based health survey (GSHS) were analyzed. Details on this survey can be found at http://www.who.int/chp/gshs and http://www.cdc.gov/gshs. Briefly, the GSHS was jointly developed by the WHO and the US Centers for Disease Control and Prevention (CDC), and other UN allies. The core aim of this survey was to assess and quantify risk and protective factors of major non-communicable diseases. The survey draws content from the CDC Youth Risk Behavior Survey (YRBS) for which test-retest reliability has been established.17 The survey used a standardized two-stage probability sampling design for the selection process within each participating country. For the first stage, schools were selected with probability proportional to size sampling. The second stage involved the random selection of classrooms which included students aged 13-15 years within each selected school. All students in the selected classrooms were eligible to participate in the survey regardless of age. Data collection was performed during one regular class period. The questionnaire was translated into the local language in each country and consisted of multiple choice response options; students recorded their response on computer scannable sheets. All GSHS surveys were approved, in each country, by both a national government administration (most often the Ministry of Health or Education) and an institutional review board or ethics committee. Student privacy was protected through anonymous and voluntary participation, and informed consent was obtained as appropriate from the students, parents and/or school officials. Data were weighted for non-response and probability selection.
	From all publicly available data, we selected all nationally representative datasets from LMICs (based on the World Bank classification at the time of the survey) that included the variables used in the current analysis. If there were more than two datasets from the same country, we chose the most recent dataset. A total of 54 countries were included in the current study. The characteristics of each country or survey are provided in Table 1. For the included countries, the survey was conducted between 2009 and 2017. 

2.1. Bullying victimization
First, the students were provided the following definition of bullying: “Bullying occurs when a student or group of students say or do bad and unpleasant things to another student. It is also bullying when a student is teased a lot in an unpleasant way or when a student is left out of things on purpose. It is not bullying when two students of about the same strength or power argue or fight or when teasing is done in a friendly and fun way.” Subsequently, bullying victimization was assessed by the question “During the past 30 days, on how many days were you bullied?” and those who were bullied on at least one day were considered to be a victim of bullying, while those who were not bullied in the past 30 days were considered to not be a victim of bullying.18

2.2. Obesogenic behavior
2.2.1. Anxiety-induced sleep problems
Anxiety-induced insomnia was assessed with the question “During the past 12 months, how often have you been so worried about something that you could not sleep at night?” with answer options: ‘never’, ‘rarely’, ‘sometimes’, ‘most of the time’, and ‘always’. As in a previous GSHS study, those who answered ‘most of the time’ or ‘always’ were considered to have anxiety-induced insomnia.19 Data on anxiety-induced sleep problems were not available from Algeria, Egypt, and Vietnam.

2.2.2. Fast-food consumption
Fast food consumption was assessed with the question “During the past 7 days, on how many days did you eat food from a fast food restaurant?” with country specific examples on fast food restaurants (e.g., McDonalds, KFC, Pizza Hut). This variable was dichotomized as at least once or not at all. Data on fast-food consumption were not available from Malawi and Myanmar.
2.2.3. Carbonated soft-drink consumption
Consumption of carbonated soft drinks was assessed with the question “During the past 30 days, how many times per day did you usually drink carbonated soft drinks?” Country specific examples of carbonated soft drinks were provided (e.g., Coca Cola, Sprite, Pepsi), and the student was instructed not to include diet soft drinks. Answer options included ‘I did not drink carbonated soft drinks during the past 30 days’, ‘less than 1 time per day’, ‘1 time per day’, ‘2 times per day’, ‘3 times per day’, ‘4 times per day’, and ‘5 or more times per day’. This variable was dichotomized as at least <1 time per day or not at all. Data on carbonated soft-drinks were not available from Malawi.

2.2.4. No physical activity
Levels of physical activity were assessed with the PACE+ Adolescent Physical Activity Measure,20 and the students were asked about the number of days with any kind of physical activity of at least 60 minutes during the past 7 days. For the current study, responses were dichotomized as 0 days (no physical activity; coded 1) and ≥1 days (coded 0). Data on physical activity were not available from Malawi, Maldives, and Swaziland.

2.2.5. Sedentary behavior
Sedentary behavior was assessed with the question “How much time do you spend during a typical or usual day sitting and watching television, playing computer games, talking with friends, or doing other sitting activities?” with answer options: <1, 1-2, 3-4, 5-6, 7-8, and ≥8 hours/day. This excluded time at school and when doing homework. In accordance with previous research showing that engaging in sedentary behavior for ≥3 hours/day is associated with significant health risks,21-23 the variable was dichotomized (≥3 hours/day or <3 hours/day). Data on sedentary behavior were not available from Dominica, Malawi, Maldives, and Swaziland.

2.3. Control variables
The control variables included sex, age, food insecurity (as a proxy of socio-economic status), and obesity. As in previous studies using the same dataset,22,24 food insecurity was used as a proxy for socioeconomic status as there were no variables on socioeconomic status in the GSHS. Food insecurity was assessed by the question “During the past 30 days, how often did you go hungry because there was not enough food in your home?” Answer options were categorized as ‘never’, ‘rarely/sometimes’, and ‘most of the time/always’. Trained survey staff conducted measurement of weight and height. Body mass index was calculated as weight in kilograms divided by height in meters squared. Obesity was defined as >2 SDs above the median for age and sex based on the 2007 WHO Child Growth reference.25

2.4. Statistical analysis
Statistical analyses were performed with Stata 14.1 (Stata Corp LP, College station, Texas). The analysis was restricted to those aged 12-15 years as most students were within this age group while information on the exact age outside of this age range was not available. Age- and sex-adjusted prevalence of obesogenic behaviors and bullying victimization by country were calculated using the proportions derived from the overall sample as the standard population. The association between bullying victimization (vs. no bullying victimization) and the different types of obesogenic behavior (anxiety-induced insomnia, fast-food consumption, carbonated soft-drink consumption, no physical activity, sedentary behavior) were assessed by country-wise multivariable logistic regression analysis adjusting for age, sex, food insecurity, and obesity with obesogenic behaviors being the outcome. Pooled estimates were obtained by meta-analysis with random effects based on country-wise estimates. In order to assess the level of between-country heterogeneity in the association between different types of violence and obesogenic behavior, we also calculated the Higgins’s I2 which represents the degree of heterogeneity that is not explained by sampling error. I2 values of 25%, 50%, and 75% are often considered low, moderate, and high level of heterogeneity, respectively.26 Analyses stratified by sex adjusting for age, food insecurity, and obesity were also conducted. Sampling weights and the clustered sampling design of the surveys were taken into account. Results from the logistic regression analyses are presented as odds ratios (ORs) with 95% confidence intervals (CIs). The level of statistical significance was set at p<0.05. 

3. RESULTS
The sample consisted of 153,929 students aged 12-15 years [mean (SD) age 13.8 (1.0) years; 49.3% girls]. Overall, the prevalence of bullying victimization was 35.9%, while the prevalence of obesogenic behaviors were: 7.1% (anxiety-induced insomnia); 50.5% (fast-food consumption); 76.1% (carbonated soft-drink consumption); 31.4% (no physical activity); 26.4% (≥3 hours/day sedentary behavior). A large variety in the prevalence of bullying victimization and obesogenic behavior was observed between countries (Table 1, supplementary Table S1). The prevalence of all types of obesogenic behavior was higher among those who were bullied with the exception of low physical activity (Figure 1). 

[bookmark: _Hlk36111999]The adjusted association between bullying victimization and obesogenic behaviors based on meta-analyses are shown in Table 2. Overall, bullying victimization (vs. no bullying victimization) was significantly associated with greater odds for all types of obesogenic behavior with the exception of physical activity, which showed an inverse association. Specifically, the ORs (95%CIs) were: anxiety-induced sleep problems 2.65 (2.43-2.88); fast-food consumption 1.36 (1.27-1.44); carbonated soft-drink consumption 1.14 (1.08-1.21); no physical activity 0.84 (0.79-0.89); and sedentary behavior 1.34 (1.25-1.43). The strength of the association was similar among boys and girls for all types of obesogenic behavior. The country-wise estimates on which the meta-analysis was based are shown in Figure S1-S15 of the supplementary material. A moderate level of between-country heterogeneity was observed for most associations. 

4. DISCUSSION
The present analysis utilized a sample of 153,929 students aged 12-15 years from 54 LMICs. The analyses show a high prevalence of bullying victimization and obesogenic behaviors among the studied countries. Overall, bullying victimization was significantly associated with greater odds for all types of obesogenic behavior with the exception of physical activity, which showed an inverse association, although a moderate level of between-country heterogeneity was observed for almost all associations. The results of our study support previous research in HICs carried out in smaller samples 10,11,12 and using overweight/obesity as an outcome.5-7 The present study adds to this research by showing that bullying victimization is associated with various types of obesogenic behavior in LMICs in a large representative sample of adolescents.  

Although the mechanisms underlying the link between bullying victimization and obesogenic behavior are largely unknown, several hypotheses may be proposed. First bullying victimization has been found to be associated with higher levels of perceived stress 27 and stress per se is associated with obesogenic behaviors such as consumption of energy-dense foods and potentially carbonated soft drinks, as well as anxiety-induced insomnia.28,29 Indeed, research has suggested that stress can lead to eating as a coping mechanism for bullying victimization.30 Moreover, in adolescents, one study found that  stress not only increased food consumption in certain individuals but also shifted their food choices from lower fat to higher fat foods.31 In the case of anxiety induced insomnia, literature has shown that bullying victimization leads to both anxiety 32 and insomnia.33 Although, no other research exists on the relationship between bullying victimization and sedentary behavior, the relationship can be plausibly explained. It is possible that those who are bullied are more likely to stay at home (and engage in activities such as computer use and TV viewing) to avoid contact with peers. Alternatively, those who experience bullying victimization may develop mental health complications 34 and these conditions have been shown to be associated with higher levels of sedentary behavior.35 Future research of a qualitative nature is required to further explain the relationship between bullying victimization and sedentary behavior.

The finding that bullying victimization was inversely associated with lower levels of physical activity in our study should be noted. This contrasts with the results from previous studies carried out in HICs, which have shown that bullying victimization is positively associated with lower levels of PA.13,36,37 Although the reasons for the discrepant results between our study and previous studies from HICs can only be speculated, it is possible that physical activity increases the chances of meeting offenders by being out of home more often in our study setting. The difference may thus be related to where physical activity and bullying occur (e.g., in school or out of school). For example, the proportion of physical activity that originates from commuting to school or through physical education may differ between HICs and LMICs and the risk of being exposed to bullying when engaging in different types of physical activity may differ between settings. Further research to investigate the differences in associations between bullying victimization and physical activity between LMICs and HICs is warranted. 

In our study, a moderate level of between-country heterogeneity was observed for most associations between bullying victimization and obesogenic behaviors. Although the reasons for this between-country heterogeneity are unclear, some hypotheses may be proposed. First, given the potentially central role of perceived stress in the association between bullying victimization and obesogenic behavior, it is possible that the severity of bullying or the type of bullying may differ by countries, giving rise to different magnitude in strength of the association between bullying victimization and obesogenic behaviors. For example, previous studies have shown that physical victimization may be particularly stressful 38 and it is possible that this type of bullying is more prevalent in some settings compared to others. Relatedly, if the obesogenic behaviors are coping strategies for stress, the tendency for individuals to resort to a certain type of coping strategy may differ by country or culture. For example, although not on obesogenic behaviors per se, a cross-country comparison on coping strategies in relation to bullying victimization between English and Japanese school children found important between-countries differences specifically relating to help-seeking, and found the difference was predominantly owing to differences in fear of social exclusion.39 Alternatively, if those who engage in obesogenic behavior are more likely to be bullied not only for the behavior themselves but for the image it carries (e.g., laziness), it is possible that these behaviors or images may be more subject to bullying in some settings than others. 

If our study results are corroborated in future longitudinal studies from LMICs, addressing bullying victimization at school may potentially reduce the risk for weight gain and obesity among adolescents via the reduction in obesogenic behaviors in this setting. In a recent systematic review on school-based interventions to address bullying, 44 evaluations were identified. The review concluded that school-based anti-bullying programs are effective. Moreover,  more intensive programs were more effective, as were programs including parent meetings, firm disciplinary methods, and improved playground supervision.40 Despite the fact that causality cannot be established in our study due to the cross-sectional nature, the finding that bullying victimization and obesogenic behaviors (i.e., anxiety-induced insomnia, fast-food and soft-drink consumption, sedentary behavior) tend to co-exist among adolescents in LMICs is alarming given that bullying victimization and these obesogenic behavior are both associated with a myriad of adverse health outcomes (e.g., depression, anxiety disorder, suicidality, and lower quality of life) in adolescence and adulthood.41-43

The findings from the present study must be interpreted in light of its limitations. First, the study relied on self-reported data for bullying victimization, physical activity, sedentary behavior, and fast-food and soft-drink consumption. Thus, some degree of bias may exist (e.g., recall bias and social desirability bias). Second, it is possible that some countries
included in our study do not have a proper translation for the word “bullying.” However, the survey provided a clear definition of bullying prior to asking the questions on bullying. Thus, this is likely to have minimized misinterpretation. Relatedly, the bullying item used in this study was a general bullying item which was not specific to obesity or obesogenic behaviors (e.g., physical appearance, laziness). Thus, it is possible that the results may differ if the variable on bullying referred to these specific types of bullying. Next, our study only included adolescents who attend school, and the results may therefore not be generalizable to all adolescents in the respective countries especially in countries where school attendance rates are low. Finally, given the cross-sectional nature of the study, causality or temporal associations cannot be established. For example, it may be that participating in obesogenic behaviors per se may illicit negative perceptions that may result in a greater risk of being bullied. 

In conclusion, in this large representative sample of adolescents from LMICs, bullying victimization was found to be associated with several, but not all obesogenic behaviors. Future studies with the aim of understanding the adverse consequence of these obesogenic behaviors among victims of bullying in adolescence should be conducted. Interventions that address bullying in school may also have positive effects in terms of reducing overweight or obesity and this is an area for future research. 
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	Table 1 Survey characteristics and age- and sex-adjusted prevalence of different types of obesogenic behavior and bullying victimization by country

	Country
	Year
	Response rate (%)
	Na
	Anxiety-induced sleep problems (%)
	Fast-food consumption (%)
	Carbonated soft-drink consumption (%)
	No physical activity (%)
	Sedentary behavior (%)
	Bullying victimization (%)

	Afghanistan
	2014
	79
	2579
	21.7
	64.1
	71.2
	31.5
	22.8
	41.8

	Algeria
	2011
	98
	4532
	NA
	53.1
	93.0
	11.5
	27.1
	51.0

	Antigua & Barbuda
	2009
	67
	1266
	13.9
	55.3
	85.7
	28.9
	53.7
	25.8

	Argentina
	2012
	71
	28368
	7.8
	32.1
	90.0
	14.4
	49.1
	24.3

	Bangladesh
	2014
	91
	2989
	4.5
	53.6
	83.6
	27.8
	14.1
	23.1

	Belize
	2011
	88
	2112
	11.7
	65.6
	88.4
	32.7
	36.1
	30.6

	Benin
	2016
	78
	2536
	13.1
	45.7
	74.2
	9.2
	25.3
	48.5

	Bolivia
	2012
	88
	3696
	7.1
	57.0
	87.9
	21.7
	24.2
	30.4

	Cambodia
	2013
	85
	3806
	3.8
	26.7
	84.2
	41.0
	9.9
	21.6

	Costa Rica
	2009
	72
	2679
	4.0
	53.4
	86.9
	17.0
	43.1
	19.3

	Dominica
	2009
	84
	1642
	8.9
	46.6
	83.8
	35.8
	NA
	28.0

	Dominican Republic
	2016
	63
	1481
	7.6
	49.8
	91.3
	34.8
	41.9
	22.6

	East Timor
	2015
	79
	3704
	7.7
	67.7
	88.3
	30.9
	15.2
	32.4

	Egypt
	2011
	85
	2568
	NA
	49.6
	81.8
	29.8
	27.6
	69.7

	El Salvador
	2013
	88
	1915
	6.1
	56.2
	90.1
	32.7
	33.6
	22.3

	Fiji
	2016
	79
	3705
	13.3
	67.5
	91.4
	30.1
	24.4
	28.8

	Ghana
	2012
	82
	1648
	11.9
	70.0
	71.8
	39.0
	18.3
	62.7

	Guatemala
	2015
	82
	4374
	6.5
	56.9
	88.2
	31.6
	22.5
	23.5

	Guyana
	2010
	76
	2392
	14.6
	55.5
	90.4
	40.4
	35.9
	39.3

	Honduras
	2012
	79
	1779
	5.9
	47.5
	92.1
	28.9
	30.4
	31.9

	Indonesia
	2015
	94
	11142
	4.4
	54.3
	62.3
	32.2
	25.7
	21.1

	Iraq
	2012
	88
	2038
	11.2
	55.3
	87.0
	38.1
	25.6
	28.0

	Jamaica
	2017
	60
	1667
	13.2
	55.8
	86.4
	28.4
	45.0
	29.9

	Kiribati
	2011
	85
	1582
	8.2
	45.1
	48.4
	29.9
	14.9
	37.7

	Laos
	2015
	70
	3683
	2.2
	40.3
	90.5
	24.4
	17.4
	14.5

	Lebanon
	2017
	82
	5708
	12.0
	77.8
	81.6
	22.5
	41.4
	17.8

	Liberia
	2017
	71
	2744
	15.4
	43.0
	75.4
	42.7
	22.1
	48.5

	Malawi
	2009
	94
	2359
	13.9
	NA
	NA
	NA
	NA
	43.9

	Malaysia
	2012
	89
	25507
	4.4
	48.5
	73.2
	20.4
	42.6
	21.9

	Maldives
	2014
	60
	3493
	13.0
	40.4
	76.8
	NA
	NA
	33.6

	Mauritania
	2010
	70
	2063
	10.9
	63.8
	76.8
	41.3
	39.2
	46.8

	Mauritius
	2017
	84
	3012
	7.6
	54.3
	81.6
	23.6
	36.2
	26.3

	Mongolia
	2013
	88
	5393
	5.1
	55.0
	73.3
	13.9
	39.8
	31.4

	Morocco
	2016
	91
	6745
	14.2
	61.8
	65.2
	23.7
	26.8
	37.5

	Mozambique
	2015
	80
	1918
	8.7
	66.1
	88.1
	25.6
	40.6
	46.7

	Myanmar
	2016
	86
	2838
	3.6
	NA
	79.7
	29.6
	16.4
	49.5

	Namibia
	2013
	89
	4531
	12.3
	54.8
	75.1
	46.9
	36.9
	44.0

	Nepal
	2015
	69
	6529
	3.6
	75.0
	75.9
	51.3
	9.9
	50.7

	Pakistan
	2009
	76
	5192
	7.8
	22.1
	62.0
	50.0
	7.6
	40.2

	Paraguay
	2017
	87
	3149
	6.9
	54.4
	91.3
	22.6
	32.7
	17.0

	Peru
	2010
	85
	2882
	9.1
	49.9
	87.0
	18.9
	27.4
	46.4

	Philippines
	2015
	79
	8761
	10.2
	52.4
	87.7
	45.2
	30.5
	51.8

	Samoa
	2011
	79
	2418
	26.8
	78.4
	81.3
	28.4
	37.5
	73.9

	Solomon Islands
	2011
	85
	1421
	13.4
	63.9
	75.1
	22.1
	27.8
	64.1

	Sri Lanka
	2016
	89
	3262
	4.1
	42.4
	61.6
	15.0
	35.6
	40.4

	Suriname
	2016
	83
	2126
	11.2
	63.7
	95.1
	34.1
	44.0
	24.9

	Swaziland
	2013
	97
	3680
	6.1
	42.0
	72.4
	NA
	NA
	32.7

	Tanzania
	2014
	87
	3793
	6.2
	35.0
	63.2
	27.3
	20.4
	26.5

	Thailand
	2015
	89
	5894
	8.3
	79.8
	88.0
	23.0
	51.0
	32.7

	Tonga
	2017
	90
	3333
	13.6
	69.1
	87.5
	23.9
	20.4
	40.3

	Tuvalu
	2013
	90
	943
	7.0
	42.2
	70.4
	48.2
	15.4
	29.4

	Vanuatu
	2016
	57
	2159
	7.9
	57.7
	72.0
	42.7
	20.7
	53.4

	Vietnam
	2013
	96
	3331
	NA
	31.5
	74.2
	29.1
	33.6
	17.0

	Yemen
	2014
	75
	2655
	12.6
	33.9
	66.0
	40.0
	19.4
	41.2


a Based on sample aged 12-15 years.


	Table 2 Association between bullying victimization and obesogenic behaviors estimated by meta-analysis with random effects based on country-wise estimates 

	Outcome
	 
	Unweighted N
	OR [95%CI]
	I2

	Anxiety-induced sleep problemsa
	Overall
	134155
	2.65 [2.43,2.88]
	55.3

	
	Boys
	63114
	2.63 [2.38,2.91]
	21.1

	
	Girls
	71041
	2.63 [2.38,2.91]
	47.7

	Fast-food consumptionb
	Overall
	137495
	1.36 [1.27,1.44]
	68.2

	
	Boys
	64702
	1.43 [1.34,1.53]
	49.3

	
	Girls
	72793
	1.29 [1.20,1.39]
	58.2

	Carbonated soft-drink consumptionc
	Overall
	139496
	1.14 [1.08,1.21]
	50.2

	
	Boys
	65579
	1.17 [1.09,1.25]
	31.6

	
	Girls
	73917
	1.15 [1.07,1.24]
	37.3

	Low physical activityd
	Overall
	134876
	0.84 [0.79,0.89]
	60.5

	
	Boys
	633601
	0.85 [0.78,0.92]
	47.8

	
	Girls
	71275
	0.84 [0.78,0.90]
	42.0

	Sedentary behaviore
	Overall
	133221
	1.34 [1.25,1.43]
	66.8

	
	Boys
	62779
	1.36 [1.27,1.47]
	45.3

	 
	Girls
	70422
	1.30 [1.19,1.42]
	66.3


Abbreviation: OR Odds ratio; CI Confidence interval
Country-wise estimates were adjusted for age, sex, food insecurity, and obesity with the exception of the sex-stratified analysis which was not adjusted for sex.
a Algeria, Egypt, and Vietnam were not included due to lack of data.
b Malawi and Myanmar were not included due to lack of data.
c Malawi was not included due to lack of data.
d Malawi, Maldives, and Swaziland were not included due to lack of data.
e Dominica, Malawi, Maldives, and Swaziland were not included due to lack of data.
All estimates for statistically significant (i.e., P<0.05).




Figure 1 Prevalence of different types of obesogenic behavior by presence or absence of bullying victimization
The prevalence is based on weighted estimates. 
The unweighted n/N for each obesogenic behavior were: anxiety-induced sleep problems (not victim of bullying 5207/93441; victim of bullying 6065/42734); fast-food consumption (44954/94693; 24700/44778); carbonated soft-drink consumption (75647/95663; 8730/37015); low physical activity (24670/92559; 11759/44309); sedentary behavior (29273/91412; 14715/43733).  



APPENDIX
Table S1 Heat map of prevalence of obesogenic behavior and bullying victimization by country
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Figure S1 Country-wise association between bullying victimization (exposure) and anxiety-induced insomnia (outcome) estimated by multivariable logistic regression (overall)
Abbreviation: OR Odds ratio; CI Confidence interval
Models are adjusted for age, sex, food insecurity, and obesity.
Overall estimate was obtained by meta-analysis with random effects.
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Figure S2 Country-wise association between bullying victimization (exposure) and anxiety-induced insomnia (outcome) estimated by multivariable logistic regression (boys)
Abbreviation: OR Odds ratio; CI Confidence interval
Models are adjusted for age, sex, food insecurity, and obesity.
Overall estimate was obtained by meta-analysis with random effects.
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Figure S3 Country-wise association between bullying victimization (exposure) and anxiety-induced insomnia (outcome) estimated by multivariable logistic regression (girls)
Abbreviation: OR Odds ratio; CI Confidence interval
Models are adjusted for age, sex, food insecurity, and obesity.
Overall estimate was obtained by meta-analysis with random effects.
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Figure S4 Country-wise association between bullying victimization (exposure) and fast-food consumption (outcome) estimated by multivariable logistic regression (overall)
Abbreviation: OR Odds ratio; CI Confidence interval
Models are adjusted for age, sex, food insecurity, and obesity.
Overall estimate was obtained by meta-analysis with random effects.
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Figure S5 Country-wise association between bullying victimization (exposure) and fast-food consumption (outcome) estimated by multivariable logistic regression (boys)
Abbreviation: OR Odds ratio; CI Confidence interval
Models are adjusted for age, sex, food insecurity, and obesity.
Overall estimate was obtained by meta-analysis with random effects.
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Figure S6 Country-wise association between bullying victimization (exposure) and fast-food consumption (outcome) estimated by multivariable logistic regression (girls)
Abbreviation: OR Odds ratio; CI Confidence interval
Models are adjusted for age, sex, food insecurity, and obesity.
Overall estimate was obtained by meta-analysis with random effects.
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Figure S7 Country-wise association between bullying victimization (exposure) and carbonated soft-drink consumption (outcome) estimated by multivariable logistic regression (overall)
Abbreviation: OR Odds ratio; CI Confidence interval
Models are adjusted for age, sex, food insecurity, and obesity.
Overall estimate was obtained by meta-analysis with random effects.



[image: P928#yIS1]
Figure S8 Country-wise association between bullying victimization (exposure) and carbonated soft-drink consumption (outcome) estimated by multivariable logistic regression (boys)
Abbreviation: OR Odds ratio; CI Confidence interval
Models are adjusted for age, sex, food insecurity, and obesity.
Overall estimate was obtained by meta-analysis with random effects.
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Figure S9 Country-wise association between bullying victimization (exposure) and carbonated soft-drink consumption (outcome) estimated by multivariable logistic regression (girls)
Abbreviation: OR Odds ratio; CI Confidence interval
Models are adjusted for age, sex, food insecurity, and obesity.
Overall estimate was obtained by meta-analysis with random effects.
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Figure S10 Country-wise association between bullying victimization (exposure) and low physical activity (outcome) estimated by multivariable logistic regression (overall)
Abbreviation: OR Odds ratio; CI Confidence interval
Models are adjusted for age, sex, food insecurity, and obesity.
Overall estimate was obtained by meta-analysis with random effects.
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Figure S11 Country-wise association between bullying victimization (exposure) and low physical activity (outcome) estimated by multivariable logistic regression (boys)
Abbreviation: OR Odds ratio; CI Confidence interval
Models are adjusted for age, sex, food insecurity, and obesity.
Overall estimate was obtained by meta-analysis with random effects.
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Figure S12 Country-wise association between bullying victimization (exposure) and low physical activity (outcome) estimated by multivariable logistic regression (girls)
Abbreviation: OR Odds ratio; CI Confidence interval
Models are adjusted for age, sex, food insecurity, and obesity.
Overall estimate was obtained by meta-analysis with random effects.
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Figure S13 Country-wise association between bullying victimization (exposure) and sedentary behavior (outcome) estimated by multivariable logistic regression (overall)
Abbreviation: OR Odds ratio; CI Confidence interval
Models are adjusted for age, sex, food insecurity, and obesity.
Overall estimate was obtained by meta-analysis with random effects.



[image: P975#yIS1]
Figure S14 Country-wise association between bullying victimization (exposure) and sedentary behavior (outcome) estimated by multivariable logistic regression (boys)
Abbreviation: OR Odds ratio; CI Confidence interval
Models are adjusted for age, sex, food insecurity, and obesity.
Overall estimate was obtained by meta-analysis with random effects.
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Figure S15 Country-wise association between bullying victimization (exposure) and sedentary behavior (outcome) estimated by multivariable logistic regression (girls)
Abbreviation: OR Odds ratio; CI Confidence interval
Models are adjusted for age, sex, food insecurity, and obesity.
Overall estimate was obtained by meta-analysis with random effects.



Not victim of bullying	Anxiety-induced sleep problems	Fast-food consumption	Carbonated soft-drink consumption	Low physical activity	Sedentary behavior	4.4000000000000004	47.8	74.2	31.8	25.1	Victim of bullying	Anxiety-induced sleep problems	Fast-food consumption	Carbonated soft-drink consumption	Low physical activity	Sedentary behavior	12	54.3	79.7	29.9	28.5	Prevalence (%)
image1.tiff
20

40

Color Key

Value

60

80

Anxiety-induced sleep problems (%)

Fast-food consumption (%)

Carbonated soft-drink consumption (%)

Sedentary behavior (%) |

Low physical activity (%)
Bullying victimization (%)

37.5

35.6
44

Afghanistan
Algeria
Antigua & Barbuda
Argentina
Bangladesh
Belize
Benin
Bolivia
Cambodia
Costa Rica
Dominica
Dominican Republic
East Timor
Egypt

El Salvador
Fiji

Ghana
Guatemala
Guyana
Honduras
Indonesia
Iraq
Jamaica
Kiribati
Laos
Lebanon
Liberia
Malawi
Malaysia
Maldives
Mauritania
Mauritius
Mongolia
Morocco
Mozambique
Myanmar
Namibia
Nepal
Pakistan
Paraguay
Peru
Philippines
Samoa
Solomon Islands
Sri Lanka
Suriname
Swaziland
Tanzania
Thailand
Tonga
Tuvalu
Vanuatu
Vietnam
Yemen




image2.emf



Overall  (I-squared = 55.3%, p = 0.000)



Mauritania



Laos



Dominica



Sri Lanka



Indonesia



Benin



Malaysia
Myanmar



Jamaica



Suriname



Ghana



Argentina



Maldives



Tanzania



Thailand
Samoa



Yemen



Mauritius



Bangladesh



Iraq



Costa Rica



Antigua & Barbuda



Mongolia



Guatemala



Philippines



Paraguay



Lebanon



East Timor



Solomon Islands



Malawi



Belize



Mozambique



Namibia



Dominican Republic



Liberia



Swaziland



Vanuatu



Honduras



Country



Morocco



Nepal



Bolivia



Fiji



Tuvalu



Tonga



El Salvador



Kiribati



Cambodia



Peru



Afghanistan



Pakistan



Guyana



2.65 (2.43, 2.88)



4.83 (2.64, 8.82)



2.46 (1.05, 5.75)



1.90 (1.29, 2.81)



6.39 (3.62, 11.30)



3.30 (2.74, 3.98)



1.15 (0.67, 1.95)



3.45 (2.76, 4.31)
3.62 (1.92, 6.86)



2.50 (1.76, 3.54)



2.11 (1.49, 2.99)



3.11 (1.40, 6.89)



2.43 (1.97, 2.99)



3.00 (1.93, 4.65)



3.13 (2.18, 4.50)



3.79 (2.67, 5.38)
3.63 (2.35, 5.61)



2.20 (1.59, 3.04)



2.69 (1.79, 4.04)



3.23 (1.74, 6.02)



3.10 (2.11, 4.57)



2.99 (2.01, 4.45)



3.03 (2.04, 4.51)



2.42 (1.69, 3.46)



3.41 (1.86, 6.24)



1.73 (1.30, 2.32)



2.56 (1.65, 3.96)



2.64 (1.88, 3.69)



2.21 (1.60, 3.07)



3.91 (2.46, 6.21)



2.61 (1.71, 3.97)



1.74 (1.32, 2.29)



5.05 (1.94, 13.17)



2.42 (1.58, 3.70)



4.25 (1.89, 9.58)



1.95 (0.95, 4.00)



3.88 (2.38, 6.30)



2.62 (1.56, 4.38)



7.18 (3.88, 13.30)



OR (95% CI)



2.15 (1.59, 2.89)



2.09 (1.06, 4.13)



3.19 (2.26, 4.50)



2.86 (1.99, 4.10)



2.11 (1.07, 4.16)



2.29 (1.68, 3.11)



1.77 (1.06, 2.95)



2.18 (1.28, 3.71)



3.06 (1.82, 5.15)



2.62 (1.78, 3.86)



1.62 (1.07, 2.45)



2.21 (1.51, 3.21)



1.72 (1.31, 2.26)



100.00



1.32



0.80



2.17



1.43



3.33



1.55



3.11
1.23



2.37



2.38



0.89



3.21



1.93



2.31



2.37
1.95



2.52



2.08



1.27



2.17



2.12



2.13



2.33



1.32



2.71



1.93



2.45



2.50



1.82



2.01



2.80



0.66



%



1.99



0.86



1.04



1.73



1.61



1.29



Weight



2.67



1.12



2.40



2.31



1.12



2.61



1.62



1.56



1.60



2.18



2.05



2.24



2.82



2.65 (2.43, 2.88)



4.83 (2.64, 8.82)



2.46 (1.05, 5.75)



1.90 (1.29, 2.81)



6.39 (3.62, 11.30)



3.30 (2.74, 3.98)



1.15 (0.67, 1.95)



3.45 (2.76, 4.31)
3.62 (1.92, 6.86)



2.50 (1.76, 3.54)



2.11 (1.49, 2.99)



3.11 (1.40, 6.89)



2.43 (1.97, 2.99)



3.00 (1.93, 4.65)



3.13 (2.18, 4.50)



3.79 (2.67, 5.38)
3.63 (2.35, 5.61)



2.20 (1.59, 3.04)



2.69 (1.79, 4.04)



3.23 (1.74, 6.02)



3.10 (2.11, 4.57)



2.99 (2.01, 4.45)



3.03 (2.04, 4.51)



2.42 (1.69, 3.46)



3.41 (1.86, 6.24)



1.73 (1.30, 2.32)



2.56 (1.65, 3.96)



2.64 (1.88, 3.69)



2.21 (1.60, 3.07)



3.91 (2.46, 6.21)



2.61 (1.71, 3.97)



1.74 (1.32, 2.29)



5.05 (1.94, 13.17)



2.42 (1.58, 3.70)



4.25 (1.89, 9.58)



1.95 (0.95, 4.00)



3.88 (2.38, 6.30)



2.62 (1.56, 4.38)



7.18 (3.88, 13.30)



OR (95% CI)



2.15 (1.59, 2.89)



2.09 (1.06, 4.13)



3.19 (2.26, 4.50)



2.86 (1.99, 4.10)



2.11 (1.07, 4.16)



2.29 (1.68, 3.11)



1.77 (1.06, 2.95)



2.18 (1.28, 3.71)



3.06 (1.82, 5.15)



2.62 (1.78, 3.86)



1.62 (1.07, 2.45)



2.21 (1.51, 3.21)



1.72 (1.31, 2.26)



100.00



1.32



0.80



2.17



1.43



3.33



1.55



3.11
1.23



2.37



2.38



0.89



3.21



1.93



2.31



2.37
1.95



2.52



2.08



1.27



2.17



2.12



2.13



2.33



1.32



2.71



1.93



2.45



2.50



1.82



2.01



2.80



0.66



%



1.99



0.86



1.04



1.73



1.61



1.29



Weight



2.67



1.12



2.40



2.31



1.12



2.61



1.62



1.56



1.60



2.18



2.05



2.24



2.82



  
1.0752 1 13.3










Overall  (I-squared = 55.3%, p = 0.000)

Mauritania

Laos

Dominica

Sri Lanka

Indonesia

Benin

Malaysia

Myanmar

Jamaica

Suriname

Ghana

Argentina

Maldives

Tanzania

Thailand

Samoa

Yemen

Mauritius

Bangladesh

Iraq

Costa Rica

Antigua & Barbuda

Mongolia

Guatemala

Philippines

Paraguay

Lebanon

East Timor

Solomon Islands

Malawi

Belize

Mozambique

Namibia

Dominican Republic

Liberia

Swaziland

Vanuatu

Honduras

Country

Morocco

Nepal

Bolivia

Fiji

Tuvalu

Tonga

El Salvador

Kiribati

Cambodia

Peru

Afghanistan

Pakistan

Guyana

2.65 (2.43, 2.88)

4.83 (2.64, 8.82)

2.46 (1.05, 5.75)

1.90 (1.29, 2.81)

6.39 (3.62, 11.30)

3.30 (2.74, 3.98)

1.15 (0.67, 1.95)

3.45 (2.76, 4.31)

3.62 (1.92, 6.86)

2.50 (1.76, 3.54)

2.11 (1.49, 2.99)

3.11 (1.40, 6.89)

2.43 (1.97, 2.99)

3.00 (1.93, 4.65)

3.13 (2.18, 4.50)

3.79 (2.67, 5.38)

3.63 (2.35, 5.61)

2.20 (1.59, 3.04)

2.69 (1.79, 4.04)

3.23 (1.74, 6.02)

3.10 (2.11, 4.57)

2.99 (2.01, 4.45)

3.03 (2.04, 4.51)

2.42 (1.69, 3.46)

3.41 (1.86, 6.24)

1.73 (1.30, 2.32)

2.56 (1.65, 3.96)

2.64 (1.88, 3.69)

2.21 (1.60, 3.07)

3.91 (2.46, 6.21)

2.61 (1.71, 3.97)

1.74 (1.32, 2.29)

5.05 (1.94, 13.17)

2.42 (1.58, 3.70)

4.25 (1.89, 9.58)

1.95 (0.95, 4.00)

3.88 (2.38, 6.30)

2.62 (1.56, 4.38)

7.18 (3.88, 13.30)

OR (95% CI)

2.15 (1.59, 2.89)

2.09 (1.06, 4.13)

3.19 (2.26, 4.50)

2.86 (1.99, 4.10)

2.11 (1.07, 4.16)

2.29 (1.68, 3.11)

1.77 (1.06, 2.95)

2.18 (1.28, 3.71)

3.06 (1.82, 5.15)

2.62 (1.78, 3.86)

1.62 (1.07, 2.45)

2.21 (1.51, 3.21)

1.72 (1.31, 2.26)

100.00

1.32

0.80

2.17

1.43

3.33

1.55

3.11

1.23

2.37

2.38

0.89

3.21

1.93

2.31

2.37

1.95

2.52

2.08

1.27

2.17

2.12

2.13

2.33

1.32

2.71

1.93

2.45

2.50

1.82

2.01

2.80

0.66

%

1.99

0.86

1.04

1.73

1.61

1.29

Weight

2.67

1.12

2.40

2.31

1.12

2.61

1.62

1.56

1.60

2.18

2.05

2.24

2.82

2.65 (2.43, 2.88)

4.83 (2.64, 8.82)

2.46 (1.05, 5.75)

1.90 (1.29, 2.81)

6.39 (3.62, 11.30)

3.30 (2.74, 3.98)

1.15 (0.67, 1.95)

3.45 (2.76, 4.31)

3.62 (1.92, 6.86)

2.50 (1.76, 3.54)

2.11 (1.49, 2.99)

3.11 (1.40, 6.89)

2.43 (1.97, 2.99)

3.00 (1.93, 4.65)

3.13 (2.18, 4.50)

3.79 (2.67, 5.38)

3.63 (2.35, 5.61)

2.20 (1.59, 3.04)

2.69 (1.79, 4.04)

3.23 (1.74, 6.02)

3.10 (2.11, 4.57)

2.99 (2.01, 4.45)

3.03 (2.04, 4.51)

2.42 (1.69, 3.46)

3.41 (1.86, 6.24)

1.73 (1.30, 2.32)

2.56 (1.65, 3.96)

2.64 (1.88, 3.69)

2.21 (1.60, 3.07)

3.91 (2.46, 6.21)

2.61 (1.71, 3.97)

1.74 (1.32, 2.29)

5.05 (1.94, 13.17)

2.42 (1.58, 3.70)

4.25 (1.89, 9.58)

1.95 (0.95, 4.00)

3.88 (2.38, 6.30)

2.62 (1.56, 4.38)

7.18 (3.88, 13.30)

OR (95% CI)

2.15 (1.59, 2.89)

2.09 (1.06, 4.13)

3.19 (2.26, 4.50)

2.86 (1.99, 4.10)

2.11 (1.07, 4.16)

2.29 (1.68, 3.11)

1.77 (1.06, 2.95)

2.18 (1.28, 3.71)

3.06 (1.82, 5.15)

2.62 (1.78, 3.86)

1.62 (1.07, 2.45)

2.21 (1.51, 3.21)

1.72 (1.31, 2.26)

100.00

1.32

0.80

2.17

1.43

3.33

1.55

3.11

1.23

2.37

2.38

0.89

3.21

1.93

2.31

2.37

1.95

2.52

2.08

1.27

2.17

2.12

2.13

2.33

1.32

2.71

1.93

2.45

2.50

1.82

2.01

2.80

0.66

%

1.99

0.86

1.04

1.73

1.61

1.29

Weight

2.67

1.12

2.40

2.31

1.12

2.61

1.62

1.56

1.60

2.18

2.05

2.24

2.82

   

1 .0752 1 13.3


image3.emf



Overall  (I-squared = 21.1%, p = 0.097)
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Overall  (I-squared = 47.7%, p = 0.000)
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Overall  (I-squared = 49.3%, p = 0.000)
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Overall  (I-squared = 37.3%, p = 0.004)
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Overall  (I-squared = 60.5%, p = 0.000)
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Overall  (I-squared = 60.5%, p = 0.000)

Paraguay

Guyana

Cambodia

Solomon Islands

Liberia

Bolivia

Yemen

Namibia

Thailand

Belize

Benin

Country

El Salvador

Indonesia

Mauritius

Laos

Dominica

Costa Rica

East Timor

Vietnam

Honduras

Suriname

Kiribati

Ghana

Antigua & Barbuda

Egypt

Myanmar

Pakistan

Tonga

Mauritania

Morocco

Tuvalu

Jamaica

Bangladesh

Vanuatu

Philippines

Guatemala

Dominican Republic

Peru

Algeria

Tanzania

Iraq

Mongolia

Samoa

Fiji

Nepal

Afghanistan

Mozambique

Argentina

Sri Lanka

Malaysia

Lebanon

0.84 (0.79, 0.89)

0.84 (0.58, 1.21)

1.11 (0.87, 1.42)

1.12 (0.84, 1.49)

0.81 (0.47, 1.39)

0.64 (0.41, 0.99)

0.86 (0.68, 1.09)

0.71 (0.58, 0.87)

0.73 (0.57, 0.92)

0.96 (0.77, 1.19)

0.89 (0.62, 1.29)

0.94 (0.53, 1.67)

OR (95% CI)

0.89 (0.63, 1.25)

0.71 (0.65, 0.79)

0.93 (0.74, 1.18)

1.00 (0.67, 1.50)

1.04 (0.75, 1.43)

0.78 (0.56, 1.08)

0.76 (0.57, 1.00)

1.04 (0.79, 1.38)

0.76 (0.57, 1.02)

0.96 (0.65, 1.41)

0.69 (0.53, 0.91)

0.97 (0.64, 1.47)

0.85 (0.64, 1.13)

1.09 (0.68, 1.75)

0.81 (0.63, 1.03)

0.70 (0.54, 0.92)

1.00 (0.79, 1.26)

0.65 (0.41, 1.03)

0.80 (0.64, 1.00)

0.60 (0.41, 0.87)

0.67 (0.49, 0.94)

0.94 (0.57, 1.54)

0.54 (0.39, 0.75)

0.75 (0.64, 0.86)

0.70 (0.46, 1.07)

0.72 (0.49, 1.08)

0.85 (0.66, 1.08)

1.07 (0.79, 1.45)

1.03 (0.78, 1.35)

0.61 (0.39, 0.95)

1.02 (0.79, 1.31)

0.37 (0.27, 0.51)

1.00 (0.64, 1.57)

0.78 (0.62, 0.97)

0.62 (0.41, 0.96)

1.88 (1.06, 3.32)

0.96 (0.78, 1.18)

1.03 (0.75, 1.40)

1.17 (1.01, 1.35)

0.83 (0.57, 1.20)

100.00

1.63

2.38

2.12

1.02

1.35

2.44

2.72

2.43

2.59

1.65

0.92

Weight

1.81

3.37

2.44

1.49

%

1.91

1.87

2.13

2.15

2.04

1.57

2.18

1.45

2.13

1.23

2.40

2.24

2.46

1.25

2.55

1.62

1.87

1.13

1.87

3.09

1.39

1.51

2.38

1.99

2.17

1.33

2.31

1.93

1.31

2.52

1.39

0.94

2.66

1.95

3.11

1.62

0.84 (0.79, 0.89)

0.84 (0.58, 1.21)

1.11 (0.87, 1.42)

1.12 (0.84, 1.49)

0.81 (0.47, 1.39)

0.64 (0.41, 0.99)

0.86 (0.68, 1.09)

0.71 (0.58, 0.87)

0.73 (0.57, 0.92)

0.96 (0.77, 1.19)

0.89 (0.62, 1.29)

0.94 (0.53, 1.67)

OR (95% CI)

0.89 (0.63, 1.25)

0.71 (0.65, 0.79)

0.93 (0.74, 1.18)

1.00 (0.67, 1.50)

1.04 (0.75, 1.43)

0.78 (0.56, 1.08)

0.76 (0.57, 1.00)

1.04 (0.79, 1.38)

0.76 (0.57, 1.02)

0.96 (0.65, 1.41)

0.69 (0.53, 0.91)

0.97 (0.64, 1.47)

0.85 (0.64, 1.13)

1.09 (0.68, 1.75)

0.81 (0.63, 1.03)

0.70 (0.54, 0.92)

1.00 (0.79, 1.26)

0.65 (0.41, 1.03)

0.80 (0.64, 1.00)

0.60 (0.41, 0.87)

0.67 (0.49, 0.94)

0.94 (0.57, 1.54)

0.54 (0.39, 0.75)

0.75 (0.64, 0.86)

0.70 (0.46, 1.07)

0.72 (0.49, 1.08)

0.85 (0.66, 1.08)

1.07 (0.79, 1.45)

1.03 (0.78, 1.35)

0.61 (0.39, 0.95)

1.02 (0.79, 1.31)

0.37 (0.27, 0.51)

1.00 (0.64, 1.57)

0.78 (0.62, 0.97)

0.62 (0.41, 0.96)

1.88 (1.06, 3.32)

0.96 (0.78, 1.18)

1.03 (0.75, 1.40)

1.17 (1.01, 1.35)

0.83 (0.57, 1.20)

100.00

1.63

2.38

2.12

1.02

1.35

2.44

2.72

2.43

2.59

1.65

0.92

Weight

1.81

3.37

2.44

1.49

%

1.91

1.87

2.13

2.15

2.04

1.57

2.18

1.45

2.13

1.23

2.40

2.24

2.46

1.25

2.55

1.62

1.87

1.13

1.87

3.09

1.39

1.51

2.38

1.99

2.17

1.33

2.31

1.93

1.31

2.52

1.39

0.94

2.66

1.95

3.11

1.62

   

1 .27 1 3.7


image12.emf



Overall  (I-squared = 47.8%, p = 0.000)
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Overall  (I-squared = 47.8%, p = 0.000)
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Overall  (I-squared = 42.0%, p = 0.001)
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Overall  (I-squared = 66.8%, p = 0.000)
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Overall  (I-squared = 66.3%, p = 0.000)
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Overall  (I-squared = 66.3%, p = 0.000)

Guyana

Honduras

Guatemala

Mongolia

Paraguay

Mozambique

Mauritania

Vietnam

Mauritius

Morocco

Cambodia

Tuvalu

Bolivia

Tanzania

Iraq

Lebanon

Malaysia

Argentina

El Salvador

Peru

Egypt

Solomon Islands

Kiribati

Antigua & Barbuda

Costa Rica

Indonesia

Samoa

Tonga

Myanmar

East Timor

Bangladesh

Suriname

Fiji

Dominican Republic

Sri Lanka

Yemen

Namibia

Laos

Ghana

Algeria

Country

Vanuatu

Philippines

Belize

Thailand

Nepal

Jamaica

Benin

Pakistan

Afghanistan

Liberia

1.30 (1.19, 1.42)

0.71 (0.55, 0.93)

1.70 (1.29, 2.25)

1.40 (0.86, 2.26)

1.26 (0.98, 1.62)

1.24 (0.82, 1.88)

1.68 (1.03, 2.74)

2.03 (1.18, 3.49)

1.19 (0.87, 1.62)

2.05 (1.34, 3.13)

1.55 (1.13, 2.14)

2.48 (1.48, 4.15)

2.72 (1.21, 6.09)

1.54 (1.16, 2.05)

1.14 (0.84, 1.55)

1.24 (0.75, 2.06)

1.13 (0.85, 1.52)

0.90 (0.74, 1.09)

1.62 (1.35, 1.96)

1.07 (0.73, 1.55)

1.10 (0.82, 1.48)

1.82 (0.90, 3.70)

1.49 (0.64, 3.47)

1.69 (1.15, 2.49)

0.96 (0.61, 1.52)

1.34 (0.93, 1.93)

1.16 (0.92, 1.47)

2.30 (1.47, 3.59)

1.43 (1.00, 2.05)

1.63 (1.13, 2.37)

1.95 (1.12, 3.41)

1.24 (0.66, 2.32)

0.96 (0.67, 1.39)

0.94 (0.57, 1.56)

1.33 (0.78, 2.26)

0.73 (0.56, 0.95)

1.87 (1.40, 2.51)

1.09 (0.85, 1.40)

1.78 (1.04, 3.04)

2.02 (0.91, 4.47)

1.44 (1.11, 1.86)

OR (95% CI)

0.99 (0.60, 1.63)

0.89 (0.77, 1.04)

1.23 (0.88, 1.71)

1.15 (0.86, 1.54)

1.75 (1.23, 2.51)

0.89 (0.45, 1.77)

0.99 (0.47, 2.08)

1.27 (0.81, 1.99)

1.74 (0.84, 3.60)

0.55 (0.25, 1.22)

100.00

2.66

2.58

1.72

2.72

1.98

1.69

1.52

2.43

1.95

2.39

1.60

0.90

2.56

2.45

1.63

2.53

2.98

3.00

2.14

2.50

1.08

0.85

2.10

1.81

2.20

2.79

1.85

2.22

2.16

1.47

1.27

2.18

1.64

1.56

2.65

2.52

2.73

1.53

0.92

2.68

Weight

1.64

3.14

2.34

2.53

2.23

1.14

1.01

1.84

1.05

0.92

%

1.30 (1.19, 1.42)

0.71 (0.55, 0.93)

1.70 (1.29, 2.25)

1.40 (0.86, 2.26)

1.26 (0.98, 1.62)

1.24 (0.82, 1.88)

1.68 (1.03, 2.74)

2.03 (1.18, 3.49)

1.19 (0.87, 1.62)

2.05 (1.34, 3.13)

1.55 (1.13, 2.14)

2.48 (1.48, 4.15)

2.72 (1.21, 6.09)

1.54 (1.16, 2.05)

1.14 (0.84, 1.55)

1.24 (0.75, 2.06)

1.13 (0.85, 1.52)

0.90 (0.74, 1.09)

1.62 (1.35, 1.96)

1.07 (0.73, 1.55)

1.10 (0.82, 1.48)

1.82 (0.90, 3.70)

1.49 (0.64, 3.47)

1.69 (1.15, 2.49)

0.96 (0.61, 1.52)

1.34 (0.93, 1.93)

1.16 (0.92, 1.47)

2.30 (1.47, 3.59)

1.43 (1.00, 2.05)

1.63 (1.13, 2.37)

1.95 (1.12, 3.41)

1.24 (0.66, 2.32)

0.96 (0.67, 1.39)

0.94 (0.57, 1.56)

1.33 (0.78, 2.26)

0.73 (0.56, 0.95)

1.87 (1.40, 2.51)

1.09 (0.85, 1.40)

1.78 (1.04, 3.04)

2.02 (0.91, 4.47)

1.44 (1.11, 1.86)

OR (95% CI)

0.99 (0.60, 1.63)

0.89 (0.77, 1.04)

1.23 (0.88, 1.71)

1.15 (0.86, 1.54)

1.75 (1.23, 2.51)

0.89 (0.45, 1.77)

0.99 (0.47, 2.08)

1.27 (0.81, 1.99)

1.74 (0.84, 3.60)

0.55 (0.25, 1.22)

100.00

2.66

2.58

1.72

2.72

1.98

1.69

1.52

2.43

1.95

2.39

1.60

0.90

2.56

2.45

1.63

2.53

2.98

3.00

2.14

2.50

1.08

0.85

2.10

1.81

2.20

2.79

1.85

2.22

2.16

1.47

1.27

2.18

1.64

1.56

2.65

2.52

2.73

1.53

0.92

2.68

Weight

1.64

3.14

2.34

2.53

2.23

1.14

1.01

1.84

1.05

0.92

%

   

1 .164 1 6.09


