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Abstract
Objectives: This study evaluates the association between suicidal ideation and anxiety with bullying victimization and loneliness among 15–17-year-old students in Sierra Leone.
Methods: We analyzed data from 1,419 surveys from the 2017 Global-Based School Health Survey. We performed univariate and multivariable binomial logistic regressions, controlling for age, gender, substance use, and social connectedness variables.
Results: Bullying increased the likelihood of suicidal ideation (OR 3.5; CI 95% 2.3-5.34). Students experiencing bullying and loneliness had higher odds of anxiety (OR:1.57; 95% CI 1.15-2.14, and OR:2.54; 95% CI 2.82-3.55 respectively) compared to students without these experiences. There was no association between peers’ kindness and anxiety (OR:1.42; 95% CI 0.99-2.02).
Conclusions: Bullying victimization is associated with suicidal ideation and anxiety among Sierra Leonean students. Loneliness is associated with feelings of anxiety, but not suicidal ideation. Social connectedness did not appear to reduce these risks.
Policy implications: Addressing bullying and loneliness is critical for reducing suicidality and anxiety among adolescents in Sierra Leone. Systemic changes, including public health campaigns and community outreach, are necessary to strengthen connections and support.






Introduction 
Anxiety and suicidality are threats to global health. There are over 700,000 deaths from suicide each year, with 77% occurring in low- and middle-income countries1. Suicide is the fourth leading cause of death for 15-29 year olds. Globally, over 301 million people suffer from anxiety disorders, increasing the risk of negative mental health outcomes, such as depression and suicidality2. Bullying has also been identified as a threat to global health3. Bullying is when a person or group of people says or does unpleasant things to another person, including being teased or purposefully excluded4. Bullying is associated with increased risks of depression, loneliness, sleeplessness, and suicidal ideation5. Suicidal ideation is the serious consideration of planning or attempting suicide4.  
Previous research on bullying has primarily been conducted in high-income countries6, while the burden falls disproportionately on low- and middle-income countries (LMICs)1. With the short and long-term health outcomes of adolescents at risk, research must expand to include LMICs7. This research evaluated the association between suicidal ideation and anxiety with bullying victimization and loneliness among 15-17 year old students in Sierra Leone. 
Methods
Study Design: We analyzed data from the 2017 Global School-based Student Health Survey (GSHS) of Sierra Leone to conduct a cross-sectional study that assessed the association between experiences of bullying victimization and loneliness with suicidal ideation and anxiety. We conducted a second analysis examining social connectedness as a mediating variable. 
Data Source: The GSHS is a school-based survey administered to 13–17 year old students and provides data on health behaviors and protective factors8. Participants included 1,419 15-17 year olds who took the GSHS in Sierra Leone.
Measures and Variables: Our predictor variables were bullying victimization and loneliness. To assess bullying victimization, we used the question “During the past 30 days, on how many days were you bullied?” To assess loneliness, we used the question “During the past 12 months, how often have you felt lonely?” Gender and age were included as covariates. 
Our outcome variables were suicidal ideation and anxiety. To assess suicidal ideation, we used the question “During the past 12 months, did you ever seriously consider attempting suicide?” To assess anxiety, we used the question “During the past 12 months, how often have you been so worried about something that you could not sleep at night?”
We analyzed social connectedness as a mediating variable. To assess peer social connectedness, we used the question, “During the past 30 days, how often were the kids in your school kind and helpful?” To assess family social connectedness, we used the question “During the past 30 days, how often did your parents or guardians understand your problems and worries?”
Statistical Analysis: We employed descriptive statistics to describe our sample. We performed univariate logistic regression and multivariable binomial logistic regressions to assess the relationships between bullying victimization and loneliness with suicidal ideation and anxiety. This assessment includes our mediating variable social connectedness. The analyses were conducted using SPSS Statistics version 27. 
Ethical Considerations: The University of Vermont Institutional Review Board reviewed this project and determined that it qualifies as exempt from additional review.
Results
Data Prevalence: 1,419 surveys were included in this study after omitting 68 participants who did not answer the outcome questions. 53.1% of participants were bullied at least one time within the last thirty days and 19.4% experienced loneliness within the past year. 14.6% had considered suicide within the last year and 17.2% felt so worried they were losing sleep8 (Table 1).   
	Table 1: Participants Demographics  

	Variable  
	Category  
	n(%)  

	Predictors:  

	Experiencing Loneliness within the last 12 months  
	Yes  
	274 (19.4%)  

	
	No  
	1,138 (80.6%)  

	Frequency Bullying  
	1 or more days  
	670 (53.1%)  

	
	No days  
	591 (46.9%)  

	Outcomes:  

	Suicidal Ideations within the past 12 months  
	Yes  
	207 (14.6%)  

	
	No  
	1,212 (85.4%)  

	So worried that you are losing sleep  
	At least once or more  
	244 (17.2%)  

	
	Never  
	1,175 (82.8%)  

	Sociodemographic variables:  

	Age  
	15 years old  
	491 (34.6%)  

	
	16 years old  
	411 (29.0%)  

	
	17 years old  
	517 (36.4%)  

	Sex  
	Male  
	631 (45.0%)  

	
	Female  
	770 (55.0%)  

	Potential mediating and confounding variables:  

	Percent of peers that are almost or always kind  
	Yes  
	419 (29.7%)  

	
	No  
	991 (70.3%)  

	Percent of parents who are understanding  
	Yes  
	591 (42.1%)  

	
	No  
	812 (57.9%)  

	Number of close friends   
	1 or more friends   
	1,267 (90.9%)  

	
	0 friends   
	127 (9.1%)  

	Current Marijuana use in the last 30 days  
	Yes  
	62 (4.6%)  

	
	No  
	1,300 (95.4%)  

	Current alcohol use within the last 30 days  
	Yes  
	212 (25.9%)  

	
	No  
	1,119 (84.1%)  



Univariate logistic regression: The odds of experiencing bullying were significantly associated with suicidal ideation (OR: 3.48, 95% CI, 2.40-5.06). Loneliness was not significantly associated with suicidal ideation (Table 2).  The odds of anxiety in students who were bullied were 1.57 times the odds of students who were not bullied (p=<.001). The odds of anxiety while feeling lonely were 2.54 times the odds of students who were not lonely (p=≤.005).
Multivariable binomial logistic regression: We created a model that included social connectedness variables to further observe the association between bullying victimization with suicidal ideation and anxiety (Model 2). The odds of experiencing anxiety in students bullied were 1.59 times the odds of those who were not bullied (p≤.005). The odds of anxiety in students feeling lonely were 2.53 times the odds of those who were not lonely (p=<.001).  Respondents who felt their peers were kind had higher odds of anxiety (OR 1.45; 95% CI, 1.04-2.03). Peer and parental support were not significantly associated with suicidal ideation.   
Model 3 included substance use and demographic variables. The odds of suicidal ideation in those using marijuana were 2.47 times the odds of having suicidal ideation and not using marijuana (p=<.001) (Table 2). Bullying victimization was significantly associated with suicidal ideation (OR 3.5; CI 95% 2.31-5.30). The odds of anxiety while experiencing loneliness were 2.42 times the odds of students who did not report loneliness (p≤.005).  The odds of anxiety in students bullied were 1.65 times the odds of students who were not bullied (p=<.001). 
Model 4 included bullying victimization, age, sex, peer and parental connectedness, and substance use. Marijuana use was no longer significantly associated with suicidal ideation (Table 2). The association between peers being kind and anxiety was also no longer statistically significant. Bullying victimization and feelings of loneliness remained significantly associated with anxiety (p=.004, p=<.001, respectively). Bullying victimization was also significantly associated with suicidal ideation (OR:3.5; CI 95% 2.3-5.34), while loneliness was not (OR: 1.41; CI 95% .92-2.17).   
	Table 2: Multiple Logistic Regression on Suicidal Ideation  

	Suicidal Ideations OR (95% CI)  

	Variable   
	Model 1   
	Model 2  
	Model 3  
	Model 4  

	Feeling of Loneliness  
	  

	No  
	1 (Ref.)  
	1 (Ref.)  
	1 (Ref.)  
	1 (Ref.)  

	Yes  
	1.33 (.91-1.94)  
	1.32 (.89-1.95)  
	1.40 (.92-2.13)  
	1.41 (.92-2.17)  

	Frequency of Bullying  
	  

	No days  
	1 (Ref.)  
	1 (Ref.)  
	1 (Ref.)  
	1 (Ref.)  

	1 or more days  
	3.48 (2.40-5.06) a  
	3.46 (2.36-5.07) a  
	3.5 (2.31-5.30) a  
	3.5 (2.3-5.34) a  

	Peers Kind   
	  

	No  
	  
	1 (Ref.)  
	  
	1 (Ref.)  

	Almost or always  
	
	.83 (.57-1.22)  
	
	.84 (.55-1.28)  

	Parents understanding  
	  

	No  
	  
	1 (Ref.)  
	  
	1 (Ref.)  

	Yes  
	
	1.00 (.71-1.41)  
	
	1.17 (.80-1.71)  

	# of close friends  
	  

	None  
	  
	1 (Ref.)  
	  
	1 (Ref.)  

	1 or more   
	
	.84 (.48-1.47)  
	
	.85 (.46 -1.56)  

	Age   
	
	  
	1.05 (.85-1.29)  
	1.09 (.87-1.35)  

	Sex  
	  

	Female  
	  
	  
	1 (Ref.) 
	1 (Ref.) 

	Male  
	
	
	1.05 (.73-1.51)  
	1.06 (.73-1.53)  

	Current Alcohol use  
	  

	No  
	  
	  
	1 (Ref.)  
	1 (Ref.)  

	Yes  
	
	
	1.21 (.73-1.99)  
	1.16 (.69-1.95)  

	Current Marijuana use  
	  

	No  
	  
	  
	1 (Ref.)  
	1 (Ref.)  

	Yes  
a=p <.001  
	
	
	2.47 (1.18-5.15) a  
	2.05 (.93-4.53)  



Model 1: Univariate analysis 
Model 2: Multivariable analysis including only social connectedness variables: Peers kind, parents connected, and number of close friends. 
Model 3: Multivariable analysis including only substance use variables current alcohol use, and current marijuana use, as well as age and sex. 
Model 4: Multivariable analysis that includes all variables.

	Table 3: Multiple Logistic Regression for Anxiety  

	So worried that you are losing sleep OR (95% CI)  

	Variable   
	Model 1   
	Model 2  
	Model 3  
	Model 4  

	Feelings of Loneliness  
	  

	No  
	1 (Ref.)  
	1 (Ref.)  
	1 (Ref.) 
	1 (Ref.)  

	Yes  
	2.54 (1.82-3.55) a  
	2.53 (1.80-3.55) a  
	2.42 (1.69-3.47) a  
	2.45 (1.69-3.53) a  

	Frequency of Bullying  
	  

	No days  
	1 (Ref.)  
	1 (Ref.)  
	1 (Ref.)  
	1 (Ref.)  

	1 or more days  
	1.57 (1.15-2.14) b  
	1.59 (1.15-2.18) b  
	1.65 (1.18-2.31) b 
	1.66 (1.18-2.34) b  

	Peers Kind   
	  

	No  
	  
	1 (Ref.)  
	  
	1 (Ref.)  

	Almost or always  
	
	1.45 (1.04-2.03) c  
	
	1.42 (.99-2.02)  

	Parents understanding  
	  

	No  
	  
	1 (Ref.)  
	  
	1 (Ref.)  

	Yes  
	
	.91 (.66-1.25)  
	
	.88 (.63-1.24)  

	# of close friends  
	  

	No close friends  
	  
	1 (Ref.)  
	  
	1 (Ref.)  

	1 or more  
	
	1.13 (.65-1.96)  
	
	1.09 (.61-1.98)  

	Age   
	
	  
	.89 (.74-1.08)  
	.91 (.75-1.10)  

	Sex  
	  

	Female  
	  
	  
	1 (Ref.)  
	1 (Ref.)  

	Male  
	
	
	1.17 (.84-1.62)  
	1.19 (.86-1.67)  

	Current Alcohol use  
	  

	No  
	  
	  
	1 (Ref.)  
	1 (Ref.)  

	Yes  
	
	
	1.76 (.81-3.84)  
	.78 (.47-1.29)  

	Current Marijuana use  
	  

	No  
	  
	  
	1 (Ref.)  
	1 (Ref.)  

	Yes  
a=p<.001, b= p≤.005, c=p<.05  
	
	
	1.76 (.81-3.84)  
	1.69 (.74-3.91)  



Model 1: Univariate analysis 
Model 2: Multivariable analysis including only social connectedness variables: Peers kind, parents connected, and number of close friends. 
Model 3: Multivariable analysis including only substance use variables current alcohol use, and current marijuana use, as well as age and sex. 
Model 4: Multivariable analysis that includes all variables.

Discussion
Our research was conducted on suicidal ideation and anxiety and their relationship to bullying victimization and loneliness, while exploring the protective effect of peer and family social connections. Research has linked bullying victimization and loneliness with suicidal ideation and anxiety9,10. In our study, bullying victimization was significantly associated with suicidal ideation and anxiety across all models. Loneliness was not significantly associated with suicidal ideation but was with anxiety. Loneliness was a stronger predictor of anxiety than bullying victimization. Research has shown that peer and family social connections have a protective effect on suicidal ideation, anxiety, loneliness, and bullying victimization, but our models did not indicate this11, 12.
Policy and Practice Implication: Policymakers, school administrators, and families should collaborate to create and refine anti-bullying initiatives in schools and outside traditional learning environments. Efforts to reduce loneliness should be incorporated into anti-bullying initiatives. Future research should continue to explore the protective effects of social connections.
Limitations & Sources of Bias: The research employed a cross-sectional study design, which limits our capacity to establish causal relationships. Our findings are restricted to 15-17 year olds enrolled in schools within Sierra Leone. Recall bias in the data is another concern due to self-reported responses. 
Conclusion: Bullying victimization is associated with suicidal ideation and anxiety in Sierra Leonean students. Loneliness is associated with anxiety, but not suicidal ideation. Social connectedness did not appear to lessen these risks. Addressing bullying and loneliness is critical for reducing suicidality and anxiety among adolescents in Sierra Leone. Public health campaigns and community outreach are likely to strengthen connections and support and should be informed by updated GSHS data collection.
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