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Abstract

A bulk of studies have focused on systematically catalogued risk and protective factors (e.g., parental monitoring,
peer, neighborhood support) in terms of adolescent mental health status concerning resilience; however, they did
not display any improvement regarding adolescent mental health, particularly in school-based interventions.
Therefore, I suggested that whether other emerging factors (e.g., nutrition, physical activity) could be beneficial
to promote effective school-based interventions. Hence, I examined adolescent mental health outcomes
(depression and suicidality) associated with dietary patterns, physical activity, social support, watching TV,
video/computer games, and sleeping habits factors regarding resilience approach. A secondary data analysis was
employed based on the 2011 national Youth Risk Behavior Survey (YRBS) among 15,364 12-18 year-old
African American, Asian, and Caucasian adolescents. Regarding nutrition, low levels of fruit, vegetable, potato,
and fruit juice were associated with higher odds of depression, suicidal ideation, suicide attempts, for the most
part among diverse ethnicities. Similarly, greater green salad intake resulted in lower odds of poor mental health
outcomes among Asians and Caucasians. Next, consistent with current literature, low levels of social support in
schools and higher levels of joining a sport team were strong predictors of poor mental health outcomes among
overall ethnic groups. Lastly, healthy sleeping patterns, greater physical activity, low levels of being bullied in
school, cyber bullied, and video/computer games increased the risk of poor mental health outcomes among
adolescents.

Keywords: adolescent, mental health, suicidality, resilience
1. Introduction

Adolescence is a vital transitional life stage between childhood and adulthood in which effective-school based
interventions become salient (Theron, Liebenberg, & Malindi, 2014) to improve adolescent mental health status.
Thus, it is crucial to explore the possible risk and protective factors to develop programs and design
interventions for the promotion of positive mental health in adolescence underpinning resilience since the
symptoms of mental illnesses, in general, appear before 14 years of age (Jacka et al., 2013; Williams, Holmbeck,
& Greenley, 2002). Accordingly, the World Health Organization (WHO) recognizes the significance of better
mental health outcomes of adolescents and targets to enhance the effectiveness of current interventions. Within
this scope, an extensive research have investigated resilience regarding several catalogued and repeated factors
such as parental monitoring (Li, Fang, Stanton, Su, & Wu, 2003; Lipps et al., 2012), peer support (Wu, Palinkas,
& He, 2010), school (King, 2001), spirituality/religious beliefs (Hill & Pargament, 2003), and neighborhood
collectivity (Murry, Gaylord-Harden, Berkel, Copeland-Linder, & Nation, 2011; Pettit, Bates, Dodge, & Meece,
1999) associated with better adolescent mental health outcomes.

1.1 Theoretical Framework

The current study is heavily grounded in resilience approach. Resilience is a dynamic process (Rutter, 1985) in

which existing protective and risk factors occur. Resilience is an on-going process in which an individual should

bounce back and recover from disadvantaged situations or stress (Ungar, 2010), dominantly so-called as ordinary

magic (Masten, 2001) focusing on strengths rather than deficits (Khanlou & Wray, 2014) that empowers

marginalized or more vulnerable social groups (Brodsky & Cattaneo, 2013; Ungar, 2001). In essence, resilience
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should occur under two prominent conditions: (1) severe adversity or threat against one’s well-being or health;
and (2) recovery from stressful experiences resulting in positive psychology (Masten, Best, & Garmezy, 1990;
Werner & Smith, 1982). Thus, it has been a popular concept particularly for youth positive development
(Sharkey, You, & Schnoebelen, 2008; Zimmerman, 2013) concerning vulnerable youth exposing to poor mental
health outcomes such as depression, loneliness, anxiety, and suicidality with respect to family support, peer
support, school climate, and neighborhood particularly among diverse cultures.

1.2 Constructing New Risk and Protective Factors to Build Resilience

On the one hand, there is convincing evidence that the dietary patterns of adolescents is one of the significant
indicators of better mental health outcomes (Bakhtiyari, 2012; Estherlydia & John, 2009; Lien, 2007; Lien,
Heyerdahl, Thoresen, & Bjertness, 2006; Oddy et al., 2009; Takaoka & Kawakami, 2013; Weng et al., 2011) in
which healthy eating habits decreased the risk of depression, anxiety, and suicidality. Hence, healthy dictary
patterns are considered one of the modifiable protective factors (McMartin, Jacka, & Colman, 2013) based on
positive youth development and psychology. Likewise, the link between physical activity and mental health has
been another controversial topic, especially with respect to anxiety and depression (Brosnahan, Steffen, Lytle,
Patterson, & Boostrom, 2004). Many studies suggested that greater physical activity helps adolescents decrease
the likelihood of poor mental health outcomes (Biddle & Asare, 2011; DeMoor, Boomsma, Stubbe, Willemsen,
& de Geus, 2008; Hallal, Victoria, Azevedo, & Wells, 2006; Molt, Birnbaum, Kubik, & Dishman, 2004; Ortega,
Ruiz, Castillo, & Sjostrom, 2008). Similar to nutrition and physical activity, healthy sleeping patterns decreased
the risk of poor mental health outcomes (Sarchiapone et al., 2014) in peer-reviewed literature. Additionally, the
relationship among cyber bullying and school bullying and adolescent mental health has been a trending concern
in existing studies (Chang et al., 2013; Turner, Exum, Brame, & Holt, 2013) and they found that these types of
bullying had an negative impact on adolescent mental health. Lastly, regarding video/computer games, mixed
findings were displayed. Granic, Lobel, and Engels (2013) suggest that such games may have some psychosocial
benefits. Similarly especially the moderate levels of video/computer games can improve adolescent mental
health (Allahverdipour, Bazargan, Farhadinasab, & Moeini, 2010). On the other hand, it was found to elevate
anxiety levels among adolescents (Dolatabadi, Eslami, Mostafavi, Hassanzade, & Moradi, 2013; Mentzoni et al.,
2011).

To sum up, fostering resilience can be prominent for enhanced adolescent mental health regarding their social
factors (Ungar, 2012; Ungar, Russell, & Connelly, 2014) such as peers, parents (Khanlou & Wray, 2014; Masten,
2014) and along with external factors such as improved eating habits (Yousafzai, Rasheed, & Bhutta, 2013) and
physical activity (Hjemdal, Friborg, Stiles, Martinussen, & Rosenvinge, 2006; Skrove, Romundsta, & Indredavik,
2013; Strohle, 2009).

1.3 The Present Study

In general, most studies employ socio-ecological perspective (Ungar, 2012), especially in adolescence to
consider resilience embedded in diverse socio-cultural contexts since it is context dependent (Luthar, Cicchetti,
& Becker, 2000) and needs more empirical studies from a multidimensional approach (Carbonell, Reinherz, &
Giaconia, 1998). Unfortunately, no study has examined resilience from a multidimensional approach (Khanlou
& Wray, 2014; Winders, 2014) merging untraditional variables such as school factors (e.g., school counselors)
and external factors (e.g., sports) (Gore & Aseltine, 1995) regarding socio-ecological perspective which can
improve adolescent mental health targeting to promote effective school-based interventions. In conclusion, an
updated multifaceted analysis is urgently needed in terms of fostering resilience which can improve adolescent
mental health to capture the overall picture (Rutter, 1987, 2006; Windle, 2011) since current school-based
interventions did not provide any effective designs regarding resilience (Hart & Heaver, 2013) due to the
consistently cataloguing similar factors such as parent, school, or peer. Therefore, I targeted to find possible risk
and protective factors from a novel multidimensional approach consist of both school (being bullied in school,
and social support) and external factors (video/computer games, watching TV, healthy eating habits, nutrition,
physical activity, and being cyber bullied) in adolescence which may reduce poor mental health outcomes
(depression, suicidal ideation, suicide attempts, and suicide plan), for the future design of school-based
interventions.

In this study, I identified proposed protective factors as high levels of joining a sport team, high levels of carrot,
green salad, and fruit juice consumption, low levels of carbonated soft drink intake, low levels of being bullied in
school and being cyber bullied, low levels of watching TV, and video/computer games; and risk factors as low
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levels of physical activity, low levels of vegetable, fruit, carrot, and breakfast consumption, low levels of social
support, and low levels of healthy sleeping habits.

2. Methods
2.1 Participants

The Youth Risk Behavior Surveillance System (YRBSS) was developed by the Centers for Disease Control and
Prevention (2014) uses a national school-based survey design to assess self-reported students generally aged
12-18 years (grades 9 through 12) about health-risk behavior prevalence, trends over time, further evaluate and
improve health-related policies and programs, including questions such as unhealthy dietary behaviors and
mental health biennially. This study employed a secondary data analysis of the 2011 Youth Risk Behavior
Survey (YRBS) (Centers for Disease Control and Prevention, 2011). For ethical approval, informed consent was
received from students’ parents. Students participation was voluntary, anonymous, and confidential. Furthermore,
in this study, the sample size consisted of 15,364 school-going adolescents aged 12-18 years in national high
schools in the 50 States and the District of Colombia in the year of 2011. More, the school response rate was
81% and overall response rate was 71%, respectively.

2.2. Variables

School factors: Being bullied in school was measured with the established statements: (“During the past 12
months, have you ever been bullied on school property?”’) and social support (“During the past 12 months, did
you talk to a teacher or other adult in your school about a personal problem you had?”).

External factors: Video/computer games was assessed by (“On an average school day, how many hours do you
play video or computer games or use a computer for something that is not school work?””), watching TV (“On an
average school day, how many hours do you watch TV?”), healthy sleeping habits (“On an average school night,
how many hours of sleep do you get?”). Further dietary patterns was assessed by eight questions: fruit juice
consumption (“During the past 7 days, how many times did you drink 100% fruit juices such as orange juice,
apple juice, or grape juice?”), fruit consumption (“During the past 7 days, how many times did you eat fruit?”),
green salad consumption (“During the past 7 days, how many times did you eat green salad?”), potato intake
(“During the past 7 days, how many times did you eat potatoes?”” Do not count french fries, fried potatoes, or
potato chips), carrot consumption (“During the past 7 days, how many times did you eat carrots?”), vegetable
consumption (“During the past 7 days, how many times did you eat other vegetables?””), milk intake (“During the
past 7 days, how many glasses of milk did you drink?”’), and breakfast consumption (“During the past 7 days, on
how many days did you eat breakfast?”’). Next, physical activity was measured with (“During the past 7 days, on
how many days were you physically active for a total of at least 60 minutes per day?”), cyber bullied (‘“During
the past 12 months, have you ever been electronically bullied?”), and sports team (“During the past 12 months,
on how many sports teams did you play? Count any teams run by your school or community groups.”). All
variables were dichotomized based on yes/no.

2.3 Data Analysis

Data analysis was performed using SPSS software, version 17.0. A multiple imputation method was utilized for
variables where the amount of missing data exceed 5 percent to overcome the weakness in analyzing, or
preventing any bias, or misinterpretation, and to secure representativeness (Gelman & Hill, 2006; Sterne et al.,
2009).

3. Results

The prevalence of adolescent mental health outcomes and associations were shown in the current study (Table 1).
Next, the resilience factors which displayed diverse patterns of associations with physical activity, being bullied
in school, cyber being bullied, social support, consumption of vegetable, fruit, milk, breakfast, soft drink,
video/computer games, and healthy sleeping habits for overall ethnicities based on mental health outcomes were
displayed (Table 2).

3.1 School Factors

Low levels of physical activity resulted in lower odds of suicidal ideation among African-Americans and
Caucasians, while it was associated with decreased likelihood of suicide plan among Caucasians, and suicide
attempts among African-Americans and Caucasians. With respect to social support, low levels of social support

had greater odds of depression, suicidal ideation, suicide plan, and suicide attempts among overall ethnicities.
Moreover, low levels of healthy sleeping habits predicted decreased likelihood of depression among overall
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ethnic groups, and lower odds of suicidal ideation, suicide plan, and suicide attempts among African Americans
and Caucasians.

3.2 External Factors

In terms of nutrition, lower levels of vegetable consumption were strongly related to increased likelihood of
depression among Asians, African Americans, and Caucasians. However, it resulted in higher odds of suicide
plan among African Americans and Caucasians, and it further was associated with increased likelihood of
suicide attempts among African Americans and Caucasians. Next, low levels of fruit intake were strong
predictors of depression among Caucasians. More, reduced breakfast consumption had lower odds of depression
and suicidal ideation among overall ethnic groups, while it decreased the risk of suicide plan and suicide
attempts among Caucasians. Additionally, low levels of milk intake were associated with higher odds of
depression among Caucasians, suicidal ideation and suicide attempts among overall ethnic groups, and suicide
plan among African Americans. Further, reduced likelihood of soft drink increased the odds of depression
among Caucasians, decreased the odds of suicidal ideation among Asians and African Americans, and increased
the odds of suicide plan and suicide attempts among overall ethnic groups. In addition to those, higher levels of
carrot consumption resulted in greater odds of suicide attempts among African Americans. Greater green salad
consumption resulted in lower odds of suicidal ideation among Asians and Caucasians. Moreover, higher levels
of potato intake had lower odds of suicidal ideation among Asians, and it predicted lower odds of suicide plan
among Caucasians. Greater fruit juice consumption resulted in lower odds of suicide plan among African
Americans. Lastly, regarding joining sport team, video/computer games and watching TV, mixed findings were
observed.

Table 1.The characteristics of participants

Ethnicity

Asian African American Caucasian

M(SD) M(SD) M(SD)
Age (years) 1.8(.35) 1.9(.30) 1.9(.30)

Percentage %  Percentage % Percentage %
Gender

Female 46.3 511 49.9
Male 57.3 48.9 50.1

Physically active for 7 days 16.7 24.7 28.2
Vegetable consumption 19.5 16.1 14.5
Fruit consumption 25.8 34.6 323
Social support 229 29.0 28.6
Healthy sleeping habits 22.1 27.2 32.7
Breakfast consumption 31.5 27.7 39.1
Milk consumption 8.5 9.1 15.2
Joined sport team 46.8 53.8 56.5
Video/computer games 39.5 38.1 30.1
Watching TV 32.9 53.7 28.5
Carbonated soft drink consumption ~ 31.4 31.6 28.3
Carrot consumption 50.7 34.0 50.8
Potato consumption 59.7 56.7 71.6
Green salad consumption 60.7 53.5 63.2
Fruit juice consumption 86.9 82.5 89.1
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Being bullied in school
Cyber bullied

15.8
14.5

10.5
9.4

*p<.0.5, ¥**p<.001

Note. CI=confidence; LL=lower limit, UL=upper limit.

Table 2. Binary logistic regression analysis on adolescent mental health predictors

Ethnicity

Depression

Asian
95% CI (LL, UL)

African American

95% CI (LL, UL)

Caucasian
95% CI (LL, UL)

Physically active for 7 days
Vegetable consumption
Fruit consumption
Breakfast consumption
Milk consumption
Carbonated soft drink consumption
Carrot consumption

Potato consumption

Green salad consumption
Fruit juice consumption
Social support

Healthy sleeping habits
Joined sport team

Video/computer games

1.05(.71,1.55)
1.67(1.16,2.38)*
1.01(.71,1.44)
65(.46,.92)*
1.08(.61,1.90)
81(.58,1.13)
1.10(.79,1.53)
34(.13,91)*
1.83(.57,5.84)
1.15(.50,2.61)
2.27(1.62,3.19)**
59(.40,.88)*
70(.51,.97)*
78(.56,1.09)

.85(.72,1.01)
1.41(1.17,1.71)%*
1.09(.93,1.28)
70(.59,.84)**
1.32(1.03,1.70)*
91(.78,1.05)
1.09(.91,1.30)
83(.48,1.44)
.67(.40,1.13)
79(.58,1.07)
2.00(1.72,2.32)**
.65(.55,.78)**
.82(.70,.95)*
85(.73,.98)*

63(.57,.71)**
1.28(1.12,1.45)%*
1.16(1.04,1.29)*
.69(.62,.76)**
1.17(1.02,1.34)*
1.11(1.01,1.23)*
1.10(.97,1.24)
76(.53,1.10)
76(.49,1.17)
.84(.65,1.07)
2.29(2.08,2.52)**
53(.48,.60)**
.69(.62,.76)**
61(.55,.67)**

Watching TV 1.10(.81,1.48) 1.10(.95,1.28) .98(.90,1.08)
Being bullied in school 3.20(2.39,4.29)** 3.39(2.69,4.27)** 2.80(2.51,3.13)**
Cyber bullied 5.41(3.34,8.76)** 3.19(2.46,4.13)** 3.18(2.79,3.63)**
Suicidal ideation
Ethnicity Asian African American Caucasian
95% CI (LL, UL) 95% CI (LL, UL) 95% CI (LL, UL)
Physically active for 1.55(1.00,2.42) .79(.64,.99)* .68(.60,.79)**

7 days

Vegetable consumption
Fruit consumption
Breakfast consumption
Milk consumption
Carbonated soft

drink consumption
Carrot consumption
Potato consumption
Green salad consumption

Fruit juice consumption

74(.48,1.14)
1.08(.71,1.64)
48(.30,.75)*
2.75(1.52,4.98)*
27(.10,.71)*

59(.17,2.00)
50(.18,1.39)
35(.18,.66)*
1.53(.58,4.06)

.82(.66,1.02)
1.10(.91,1.33)
78(.62,.97)*
1.71(1.27,2.29)**
53(.35,.78)*

59(.30,1.17)
.90(.46,1.75)
42(.12,1.43)
1.03(.70,1.50)

.92(.81,1.05)
1.10(.971,24)
66(.57,.75)%*
1.26(1.07,1.49)*
46(.36,.60)8

86(.53,1.41)
82(.52,1.27)

A41(.25,.66)**
1.27(.92,1.76)
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Social support

Healthy sleeping habits

2.01(1.36,2.97)**
.61(.37,1.00)

1.56(1.29,1.88)**
65(.52,.82)**

1.81(1.60,2.04)**
.60(.52,.69)**

Joined sport team 1.07(.73,1.56) .82(.68,1.00) 75(.66,.85)**

Video/computer games .58(.29,1.16) 94(.67,.13) .53(.42,.67)**

Watching TV 1.58(.86,2.93) 43(.22,.84)* .87(.65,1.15)

Being bullied in school 2.22(1.39,3.56)* 3.36(2.60,4.33)** 3.35(2.94,3.81)**

Cyber bullied 2.19(1.58,3.03)** 3.64(2.76,4.81)** 2.70(2.32,3.14)**
Suicide plan

Ethnicity Asian African American Caucasian

95% CI (LL, UL)

95% CI (LL, UL)

95% CI (LL, UL)

Physically active for 7 days
Vegetable consumption
Fruit consumption
Breakfast consumption
Milk consumption
Carbonated soft drink consumption
Carrot consumption

Potato consumption

Green salad consumption
Fruit juice consumption
Social support

Healthy sleeping habits

Joined sport team

1.40(.90,2.19)
1.47(.96,2.23)
96(.62,1.47)
.69(.46,1.05)
1.61(.87,2.97)
2.03(1.39,2.96)**
1.04(.72,1.49)
.99(.68,1.45)
.89(.59,1.33)
96(.65,1.41)
2.24(1.53,3.30)**
72(.45,1.15)
92(.63,1.33)

.83(.66,1.04)
1.44(1.13,1.83)*
1.11(.90,1.37)
85(.67,1.07)
1.43(1.04,1.96)*
1.36(1.11,1.66)*
1.10(.90,1.34)
1.00(.82,1.22)
97(.79,1.19)
75(.60,.94)*
1.49(1.22,1.82)**
64(.50,.81)%*
71(.58,.86)*

74(.64,.85)**
1.43(1.21,1.69)**
98(.85,1.14)
67(.59,.78)**
1.31(1.10,1.56)*
1.30(1.14,1.49)**
.89(.78,1.00)
83(.72,.96)*
.96(.83,1.09)
1.00(.85,1.18)
1.79(1.57,2.03)**
66(.57,.76)**
72(.63,.82)%*

Computer games 1.62(1.13,2.32)* 1.17(.96,1.42) 1.65(1.45,1.88)**
Watching TV 1.12(.77,1.63) 1.06(.87,1.29) 1.06(.92,1.21)
Being bullied in school 3.71(2.43,5.67)** 3.37(2.65,4.28)** 3.07(2.68,3.50)**
Cyber bullied 3.71(2.43,5.67)** 3.37(2.65,4.28)** 3.07(2.68,3.50)**
Suicide attempts

Ethnicity Asian African American Caucasian

95% CI (LL, UL) 95% CI (LL, UL) 95% CI (LL, UL)
Physically active for 7 days .98(.56,1.70) 72(.55,.95)* .80(.66,.96)*

Vegetable consumption

Fruit consumption

Breakfast consumption

Milk consumption

Carbonated soft drink consumption
Carrot consumption

Potato consumption

Green salad consumption

Fruit juice consumption

Social support

1.38(.85,2.25)
.65(.38,1.12)
70(.43,1.15)
3.13(1.63,6.00)*
3.52(2.28,5.45)**
1.00(.65,1.53)
84(.54,1.31)
.90(.55,1.45)
89(.57,1.40)
2.27(1.46,3.51)**

1.54(1.18,2.02)*
1.24(.98,1.58)
.90(.69,1.16)
2.02(1.46,2.81)**
1.68(1.34,2.10)**
1.46(1.17,1.82)*
90(.72,1.12)
93(.73,1.17)
.99(.76,1.30)
1.49(1.19,1.86)**

1.77(1.45,2.16)**
1.11(.92,1.33)
63(.53,.76)*
1.52(1.24,1.88)**
1.63(1.38,1.93)**
1.10(.94,1.29)
.88(.74,1.05)
1.15(.97,1.38)
1.07(.86,1.32)
1.77(1.51,2.09)**
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Healthy sleeping habits 83(.48,1.42) 55(.41,.73)%* .69(.57,.83)%*
Joined sport team 89(.57,1.36) .80(.64,1.00) .68(.57,.80)**
Computer games 1.52(1.00,2.30) 1.31(1.06,1.63)* 1.50(1.27,1.77)%*
Watching TV 1.56(1.02,2.38)* 98(.79,1.22) 1.15(.97,1.37)
Being bullied in school 3.78(2.31,6.16)** 2.76(2.10,3.62)** 2.99(2.54,3.54)**
Cyber bullied 1.92(1.12,3.30)* 3.46(2.58,4.63)** 3.02(2.49,3.65)**

4. Discussion

In this study, I sought to examine possible under-recognized multifaceted risk and protective factors which may
enlighten mental health professionals and school staff to design effective school-based interventions building
resilience among vulnerable diverse ethnic population. As I recall, there should be two conditions to specify
resilience. First, both protective and risk factors should exist and have an adverse impact on adolescent
development. Secondly, adolescents should overcome these and function healthy, in other terms, they should
bounce back. Indeed, in my study, the participants’ development and mental health status are assumed to be at
risk. Finally, to foster resilience approach, it was proposed that low levels of physical activity, low levels of
vegetable, fruit, carrot, and breakfast consumption, low levels of social support, low levels of healthy sleeping
habits will more likely to increase their likelihood of depression, suicidal ideation, suicide plan, and suicide
attempts. In addition, I hypothesized that high levels of joining a sport team, high levels of carrot, green salad,
and fruit juice consumption, low levels of carbonated soft drink intake, low levels of being bullied in school and
cyber being bullied, low levels of watching TV, and video/computer games will more likely to decrease poor
mental health outcomes among school-going adolescents. I discussed the study findings as follows:

In terms of nutrition, mixed results were observed. Consistent with current literature, healthy dietary
consumption in terms of lower levels of fruit, vegetable, fruit juice, and potato intake, and high levels of green
salad consumption, had greater odds of poor mental health regarding depression, suicidal ideation, suicide
attempts, and suicide plan, for the most part of Asians, Caucasians, and African Americans (Oddy et al., 2009;
Weng et al., 2011). However, unexpectedly, mixed findings were displayed regarding greater carbonated soft
drink and milk consumption. Both low levels of greater soft drink and milk resulted in lower odds of suicidal
ideation among only Asians and African Americans respectively. One of the possible reasons of this relationship
could be unique cultural dietary patterns. Nonetheless, as expected, they were associated with higher odds of
depression, suicide plan and suicide attempts, for the most part among overall ethnicities which is similar to past
study findings (Estherlydia & John, 2009; Lien et al., 2006; Pan, Zhang, & Shi, 2011). Moreover, low levels of
breakfast intake decreased the risk of poor mental health outcomes among diverse ethnicities which contradicts
with previous studies (O’Sullivan et al., 2009; Oellingrath, Svendsen, & Hestetun, 2013). This result could be
due to irregular breakfast consumption (Oellingrath et al., 2013). Finally, high levels of carrot intake resulted in
increased likelihood of suicide attempts in Caucasians. The reason cannot be ruled out but it may be due to other
unobserved factors such as history of sexual abuse or substance abuse.

In relation to physical activity, exercising on regular basis was associated with lower levels of poor mental health
outcomes (Mangerud, Bjerkeset, Lydersen, & Indredavik, 2014; Moljord, Moksnes, Espnes, Hjemdal, & Eriksen,
2014) which is concordant with current study findings such as decreased risk of depression, anxiety, depression,
suicide attempts, and suicidal ideation. Unexpectedly, in this study, both boys and girls were physically active as
teenagers even though a systematic review of existing studies depicts the vice versa (Dumith, Gigante,
Domingues, & Kohl, 2011) due to possible low socioeconomic status (SES) (Stalsberg & Pedersen, 2010).
However, higher levels of exercising for 60 minutes were associated with higher odds of suicide plan for both
genders in this study. This result cannot be ruled out; therefore, it may be due to diverse socio-cultural context
(Richards, Foster, Townsend, & Bauman, 2014).

Regarding social support, as expected, low levels of social support in school had greater odds of depression,
suicidal ideation, suicide plan, and suicide attempts among Asians, Caucasians, and African Americans in this
study. Although ethnic adolescent groups in the current study have relatively distinct cultural contexts, such as
African Americas tend to employ more collectivistic traits than Caucasians, social support is still seen as a
prominent marker for enhanced mental health among adolescents. This result is similar to the current literature
suggesting that such as teachers, school counselors (Rak & Patterson, 1996; Walsh, 2002) that can be role
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models and guiders to influence them positively. Next, low levels healthy sleeping patterns were associated with
lower odds of poor mental health outcomes for the most part for diverse ethnicities which is dissimilar to the
results of prior studies (Kaneita et al., 2007; Sarchiapone et al., 2014). This could be a result of unobserved
factors such as individual factors and biological needs. Moreover, unexpectedly, low levels of cyber bullying and
school bullying resulted in increased likelihood of poor mental health outcomes across diverse ethnicities which
contradict previous findings (Bannink, Broeren, van de Looji-Jansen, de Waart, & Raat, 2014). This could be
other unobserved factors such as strong family bond or peer support. In terms of joining a sport team, high levels
of joining a sport team decreased the risk of poor mental health among Caucasians and Asians which is similar to
previous study findings (Rak & Patterson, 1996); however; reduced sport team had lower odds of depression
among Asians. This could be a result of cultural differences in which Asian adolescents may tend to exercise
alone instead of joining group sports.

In this study, low levels of video/computer games resulted in decreased odds of depression and suicidal ideation
among African Americans and Caucasians and solely Caucasians, respectively. However it was associated with
higher odds of suicide plan and suicide attempts among Asians and Caucasians, and African Americans and
Caucasians, respectively which is similar to existing findings (Zamani, Chashmi, & Hedayati, 2009). Lastly,
concerning watching TV, high levels of watching TV decreased the risk of suicidal ideation among African
Americans, while low levels of watching TV increased the risk of suicide attempts among Asians which
contradicts with prior studies (Primack, Swanier, Georgiopoulos, Land, & Fine, 2009) may be due to family
rituals.

This study confirms that adolescent mental health should be studied in terms of multilevel analysis from school
and external factors to build and foster resilience which will be beneficial for public health practitioners and
health educators to enhance positive mental health in adolescence. While considering these implications, the
emerging risk and protective factors embedded in socio-cultural contexts should also be studied regarding
resilience (Galambas & Costigan, 2003; Ungar et al., 2014). To carry out this, not only teacher but also school
nurses and psychologists should be included in cultural-sensitive programs and interventions to boost
school-going adolescent mental health outcomes (Hunter, 2001). In conclusion, the application of resilience in
preventative interventions is cost-effective for school-based interventions (Patterson, 2002) which may be useful
for diverse ethnic groups to improve their mental health status.

5. Limitations

Several limitations should be noted in this study. First, these data were self-reported which limit inference of
causation. Next, other ethnic groups were not included in this study due to the small number which effects
adversely power of this study. Moreover, once-only school-based data analysis of three ethnic groups is
insufficient to unpack the relationship between mental health associated factors; therefore, a follow-up
longitudinal study is needed to identify other possible risk and protective factors to track resilience among
school-going adolescents.
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