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Abstract
University students in developing countries may be at high risk for mental health disorders due to many
nancial, political, and social stressors. In the present study, we intended to explore the association of
mental health with health behaviors and life skills. Participants included 2789 university students in
Lebanon. Bivariate and multivariate regression analysis were performed. Results suggested that the risk
for mental health disorders is associated with the socio-demographic factors of being a rst year
university student, being female, and living in rural areas. Also, consumption of high-calorie dietary
pattern, low physical activity, and high level of risky behaviors associated with higher occurrence of
mental health disorders. Life Skills are associated with less occurrence of mental health disorders in our
data. Sociodemographic factors such as gender, university year, and area of residence (rural vs. urban),
healthy behaviors, and life skills showed to be strongly associated with university students’ mental
health. Life skills based interventions addressing the aforementioned mental health determinants would
bene t university students in developing countries.

Background:
Mental health (MH) entails the exibility of individuals to be able to make decisions and overcome life
stressors from daily life experiences (Carta et. al, 2004; Lindert et. al, 2014). Thus, learning skills related to
coping, adaptability, and exibility might enhance the mental health of an individual. University students
experience great psychological pressure due to the competitive, demanding environment, the transitions
of leaving home and accommodating to a new type of life (Sarokhani et al. 2013) as well as changing
career market, and an increased job competition (Al-Nakeeb et. Al, 2015). Depressive symptoms can also
interfere with learning (Steptoe et al. 2007). Managing stressful college life has become a goal of
counseling practitioners as well as many public health professionals who work on mitigating the external
stressors and cope with the academic requirements. This requires the integration of more than technical
skills.
Recently, a variety of non pharmacological approaches for enhancing mental health and well-being have
emerged such as the lifestyle medicine discipline. It seeks to treat the causes of lifestyle-related chronic
conditions through lifestyle based interventions leading to lower internalized mental disorders prevalence.
Indeed, some of these interventions might include life skill based interventions (Morton et al., 2020). A
systematic review conducted by Snacassiani et al. (2015) demonstrated the effectiveness of the life skills
programs in enhancing mental health and reducing future problems related to emotion and behaviors in
schools and among college students. These programs showed a positive impact on the psychosocial
health of reducing depression, anxiety and anger and improving their self-esteem (Smith et al, 2004;LunaAdame et., al, 2013). Providing youth with quality education and life skills will help them remain healthy,
increase academic performance, and gain employment (Ministry of Youth Affairs and Sports,
Government of India, 2017; International Institute for Population Sciences and Population Council, 2010,
IYF, 2013), and ultimately enable youth to contribute productively to their society (Desai, 2010; Galagali,
2011).
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Students’ transition to university provides them with opportunities for exploration and challenges them to
endorse healthy behaviors (Simons-Morton et al., 2017). Several behavioral factors might be associated
with mental health of university students, such as smoking, physical activity, sleeping hours, adopting
risky behaviors, and eating habits. The association between smoking and mental health is still not clear.
According to a systematic review conducted by Taylor et al. (2014), regular smokers report that smoking
would help in alleviating emotional disorders, depression, and anxiety while helping them in relaxing and
mitigating stress. Despite smokers’ perception about the bene ts of smoking, there is a strong
association between smoking and poor mental health that can have different explanations; smoking and
poor mental health might have common causes (Kendler et al., 1993), smoking exacerbates mental
health problems while people perceive smoking will help decrease their anxiety and other mental health
disorders, expecting that they will be able to abolish nicotine withdrawal. Another explanation is that
people who try smoking cessation might experience irritability and anxiety which in turns leads to a
perception that smoking releases the psychological disorders, while in fact it is smoking that contributes
to these disturbances in the rst place (Taylor et al, 2014).
The amount of sleep is also an important factor associated with mental health of the individuals (AlNakeeb et al., 2015). During their rst year of college, students might suffer the most from sleep
disturbance due to the transition phase in their lives. Perceived stress can serve as a perpetuating factor
for sleep di culties in this speci c population group, due to the events and situations such as midterms,
nal exams, and deadlines as well as their susceptibility to arousal-related sleep di culties because of
ongoing changes and maturation in the neuroendocrine system (Assaad et al., 2014) .
Students’ residence (rural/city) might play a role in shaping their mental health. A study conducted by
Gruebneret al. ( 2017) showed that poor mental health is generally higher in cities compared to rural
areas due to poverty, social isolation and urbanization while university students in Turkey, had similar
mental health outcomes, comparing rural or urban areas or genders (C, A., & Caldwell-Harris,2016).
Moreover, students who practice vigorous physical exercises are less likely to report poor mental health
than students who don’t (Vankim & Nelson, 2013). However, university student populations are widely
reported to engage in high rates of physical inactivity and sedentary behaviors (Deliens et al., 2015).
These ndings are similar to those in Lebanon, showing a minimal physical activity and high sedentary
behavior among university students (El-Kassas & Ziade, 2016 ;Salameh et al, 2014; Musharra eh et al.,
2008). On the other hand, Body Mass Index (BMI) and eating patterns showed to be correlated with
mental health. According to the American Psychiatric Association, individuals suffering from depression
are accompanied by increased appetite, eating more frequently and high consumption of high calories
snacks (APA, 2000). These eating patterns may be related to the brain’s reward mechanisms in regulating
stress (Colantioni et al., 2002). However, the World Mental Health Surveys Initiative showed a signi cant
but modest association between mental disorders, eating patterns and obesity (Scott et al., 2008).
The literature clearly showed the association between all the above-mentioned factors and mental health.
However, there is a gap in studies addressing all the socio- demographic, behavioral and life skills
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variables in a critical context such as Lebanon. University students in Lebanon are living under a variety
of stressors as a result of the demographic transition, nutrition transition, high unemployment rates,
political con ict and economic crisis which have their social and nancial implications on youth leading
to an increase demand for educational employment and employment opportunities to mitigate health
and economic burdens (UNDP, 2016). Therefore, exploring factors that might enhance university students’
mental health in such a context is crucial to be adopted in other developing countries facing similar
circumstances. This study is essential to frame health promotion interventions that are evidence, theory
and innovation- driven interventions. Therefore, this paper aims to study the association between life
skills, health behaviors and mental health as health outcome among university students in Lebanon
allowing us to ultimately design an appropriate intervention accordingly.

Methods

Participants
Two thousand seven hundred eighty-nine university students, with mean age 20.9 (± 6.14) enrolled in 12
public and private universities have participated in this study. We were able to get the larger universities
participate and have the one public university in the study.

Procedures
An online survey was lled randomly by university students. Written consent was obtained from all
participants; it was added to the rst page of the questionnaire. All students over 18 years of age were
eligible to participate, and no other exclusion criterion. The sample size needed for su cient power was
achieved where 2789 questionnaires were completed. All the incomplete questionnaires were discarded.
The Institutional Review Boards of the participating universities approved the present study.

Measures
BMI
The corrected BMI designed and validated by Salameh et al., (2014) was adopted in this study. It aims to
mitigate the social desirability among responses. The equations are: for males [corrected weight =
(1.003* reported weight) and corrected height = (0.959* reported height) + 7.59 and for females corrected
weight= (0.942* reported weight) + 3.14 and corrected height = (0.943* reported height) + 9.42. The
corrected body mass index (BMI) was calculated as follows: corrected weight in kilograms /corrected
(height)2 (in meter). BMI values were classi ed into four categories for emerging adults (> 18 years old);
underweight (BMI < 18.5 kg/m2), normal weight (BMI 18.5–24.9 kg/m2), overweight (BMI 25–
29.9 kg/m2), and obese ( > = 30 kg/m2) ( WHO, 2000).
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Sleep Hours
Students’ self-reporting of the number of hours slept during weekdays and weekends.

Smoking
Participants were asked if they smoke cigarettes, water pipe, both; we refer to it as “mixed smokers” or
non- smokers.
Life Skills Questionnaire. Casey Life Skills questionnaire (CLS, 2012) (inprint) was used in our study
which shows a high internal reliability.In this study, this survey was validated among 1200 youth adults
with Cronbach Alpha of 0.95. The CLS is formed of seven subscales with 112 items; Daily Living, SelfCare, Relationships and Communication, Housing and money management, Work and Study, Career and
Education Planning, and Goal settings. Responses were on a Likert scale ranging from 1 = No, 2 = Mostly
No, 3 = Somewhat, 4 = Mostly Yes, and 5 = Yes.
Food Frequency Questionnaire (FFQ). The validated FFQ adopted in Lebanon by Salameh et al. (2014)
was used in the present study. Participants indicated how often each food item was usually consumed
with four possible answers for each of the food categories: (1) never, (2) once or twice per week, (3) three
to six times per week, and (4) daily consumption.
Physical Activity Level. Amount of physical activity was assessed by the 7-item, International Physical
Activity Questionnaire-Short Form (IPAQ-SF), validated for use among university students in Lebanon and
showed a strong internal consistency with Cronbach’s alpha ranged from .77 to 1.00 (Salameh et al.,
2014). Data collected with the IPAQ-SF are reported as median metabolic equivalent (MET) minutes.
Risky Behavior. Risk Involvement and Risk Perception Scale, developed and validated in Lebanon by
Salameh at al. (2014), comprised 31 items (e.g., unprotected sex; drug abuse). Responses were on a
Likert scale, ranging from 0 (not at all) to 4 (very much), assessed young adults’ perceptions towards risk
intake actions. Cronbach’s alpha in the present study was .89.
Mental Health Status. The Arab Youth Mental Health survey (AYMH), a 21-item scale, developed and
validated by Makhoul et al. (2011), in Lebanon, was adopted in our study to epidemiologically and not a
diagnostically assess depression and anxiety among youth. It has 3-point scale from always, sometimes,
to rarely. Cronbach’s alpha in the present study was .80.

Data Analysis
To examine the association between Mental Health, Life Skills and Health Behaviors. Bivariate analysis
was used to study the relationship of Mental Health to potential cofounding variables and linear
regressions were used to study the relationship between: a) Physical activity, Food intake, Sleeping Hours,
Smoking, Risk Intake, BMI, Life Skills and Mental Health outcomes. Adjusted Betas were calculated for
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each variable in relation to MH. All results were considered statistically signi cant with p < .05, CI = 95%.
Multivariate models were used to decompose the covariance between demographics, health behaviors
and life skills to better explore the predictors that are correlated with the health outcomes. Four models
were introduced in the multivariate analysis; in rst model, the demographic factors(Rural/Urban
residence, university year, age, sex)and sleeping hours were studied in correlation with Mental Health. In
Model 2, Life Skills components were added while in model 3, we added BMI, and Model 4 studied the
correlation between health behaviors (physical activity, risk taking actions, smoking, food intake).

Results
A total of 2789 university students participated in this study. Their mean age is 20.9 (SD = 6.14) years.
Most of them were females (64%), came from outside the capital Beirut (85%), were in their rst (27%)
and second (27%) year of university. The majority of the students are non-smokers (70%); 16% were
water-pipe smokers, 11% cigarette smokers, and 3% were mixed smokers. The mean of students’ risky
behaviors is 2.6± (SD = 0.67).
The majority of them sleep ve to eight hours during the weekends (65%) and the weekdays (77%). The
percentage of students who sleep less than ve hours during weekdays is 17% and 8% during weekends.
While 59% of the participants have a low physical activity level, the BMI mean is 22.72 Kg/m2 (SD = 3.61)
with 68% of the university students having a normal weight status, 16% are overweight, 11% are
underweight, and 5% are obese.
Concerning the food frequency intake, 60% have low calorie food consumption and 19% adopt high
calorie food, 18% adopt processed food, while 3% consume hot beverages. Moreover, the results show
that 20% of the participants are prone to anxiety and/or depression. According to the life skills, 89% of the
participants have the overall life skills: 90% of the students have Relationship and Communication skills,
89% have the Self-Care skills, 86% of them have the Daily living skills, 84% have the skills for Goal
Setting, 82% have skills in Work and Study Skills, 80% have the Career and Education Planning skills. The
lowest percentage is 67% for Housing and money management skills.
Bivariate analysis was performed to examine the association between university students’ mental health
and demographic and behavioral factors as well as life skills (Table 1).
Results showed a strong association between mental health and participants’ sex (p = 0.028); females are
more prone to anxiety/depression (M = 35.02 ± 7.23 compared to 34.60 ± 6.25 for males). Also, the
residence of the participants is a signi cant variable associated with their mental health (p = 0.026). PostHoc analysis showed a signi cant difference in the mental health status between Beirut and regions
outside Beirut (p = 0.024). Students living outside the capital were more prone to anxiety and depression
(36.42 ± 8.42).
Smoking is another variable that showed to be signi cantly associated with students’ mental health (p =
0.040). Post-Hoc analysis showed that differences were detected among sub variables (cigarettes, water
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pipes, and mixed smokers). Risk taking behaviors are also signi cantly and positively associated with
students’ mental health with p < 0.001 and R = 0.10.
Moreover, a signi cant association was observed between mental health and physical activity (p = 0.047)
while according to the Post-Hoc analysis, there is an absence in signi cant difference among the sub
categories; low, moderate, and vigorous activities.
BMI is another signi cant factor associated with students’ mental health (p < 0.001). According to the
Post-Hoc analysis, the signi cant differences are among underweight and normal students (p < 0.001)
and between underweight and overweight students (p = 0.045). Underweight students have the highest
mental health mean (M = 36.62 ± 5.95) while the normal weight students have the lowest mental health
mean score (M = 34.74 ± 6.91). As for eating patterns, only low calorie diet (factor 1), and high calorie diet
(factor 2) are signi cantly associated with students’ mental health where this latter is negatively
associated with factor 1 (R = − 0.072) and positively associated with factor 2 (R = 0.132), the correlation
with processed food and hot beverages is non-signi cant.
Analysis of the relation between life skills and mental health showed lower mental health mean scores
among students who have the life skills compared to those who do not have them; For instance, students
who have the Daily Living skills have a mental health mean score equal to 34.73 ± 7.09 compared to
36.88 ± 5.15. The difference is very remarkable among students who have the Self-Care skills where their
mental health mean score is equal to M = 22.71 ± 4.62 compared to M = 37.39 ± 7.08 among those who
do not have this skill.
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Table 1
Characteristics of University students (n = 2789) according to the MH
Characteristic

MH (M ± SD)

Sex

P-Value
0.028

Males

34.60 ± 6.25

Females

35.02 ± 7.23

Region

0.026**

Beirut

34.37 ± 7.80

Outside Beirut

36.42 ± 8.42

Year at university

0.342

First

35.15 ± 6.84

Second

34.75 ± 6.55

Third

35.42 ± 7.75

Forth

34.99 ± 7.17

Master or PhD

34.39 ± 6.28

Smoking
Non-Smokers

35.00 ± 6.90

Cigarette Smokers

35.83 ± 7.29

Water pipe Smokers

34.80 ± 6.38

Both smokers

33.87 ± 7.49

0.040

Sleeping Hours (SH)

P value is signi cant at p < 0.05
M = mean
*All the results represent the subjects who have the life skills.
**Post-Hoc: Beirut and South (p = 0.024 ).
*** Post-Hoc: Underweight and Normal (p < 0.001), Underweight and Overweight (p = 0.045).
(+) students who have the life skills
(-) students who do not have the life skills
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Weekdays < 5 hours

36.76 ± 3.07

Weekdays 5–8 hours

35.61 ± 5.91

> 8 hours

35.27 ± 6.47

Weekend < 5 hours

35.36 ± 7.56

Weekend 5–8 hours

34.75 ± 6.67

Weekend > 8 hours

35.54 ± 7.23

Age (mean)

R = 0.01

0.980

Risk Intake (RI) (mean)

R = 0.10

< 0.001

Physical Activity Questionnaire-Short Form (IPAQ-SF)
Low

34.89 ± 7.56

Moderate

35.52 ± 5.69

High

34.54 ± 5.82

Body Mass Index (BMI)

0.510

0.169

0.047

< 0.001***

Underweight

36.62 ± 5.95

Normal

34.74 ± 6.91

Overweight

35.26 ± 6.90

Obese

34.88 ± 7.91

Food Frequency Questionnaire (FFQ)
Factor1-Low calorie diet

R=-0.072

< 0.001

Factor 2- High calorie diet

R = 0.132

< 0.001

Factor 3- Processed food

R = 0.008

0.688

P value is signi cant at p < 0.05
M = mean
*All the results represent the subjects who have the life skills.
**Post-Hoc: Beirut and South (p = 0.024 ).
*** Post-Hoc: Underweight and Normal (p < 0.001), Underweight and Overweight (p = 0.045).
(+) students who have the life skills
(-) students who do not have the life skills
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Factor 4- Hot beverages

R = 0.034

0.073

(+)34.73 ± 7.09

< 0.001

Life Skills*
Daily living

(-) 36.88 ± 5.15
Self-Care

(+)22.71 ± 4.62

< 0.001

(-)37.39 ± 7.08
Relationship & Communication

(+)34.76 ± 7.05

< 0.001

(-)37.29 ± 4.87
Housing & Money Management

(+)34.26 ± 6.51

0.024

(-)36.57 ± 7.37
Work & Study Life

(+)34.77 ± 7.10

< 0.001

(-)36.12 ±5.78
Career & Education Planning

(+)34.75 ± 6.25

0.009

(-)36.12 ± 6.25
Looking forward: Goal setting

(+)34.71 ± 6.95

0.029

(-)36.73 ± 6.34
life skills(total)

(+)34.77 ± 7.06

< 0.001

(-) 37.22 ± 4.67
P value is signi cant at p < 0.05
M = mean
*All the results represent the subjects who have the life skills.
**Post-Hoc: Beirut and South (p = 0.024 ).
*** Post-Hoc: Underweight and Normal (p < 0.001), Underweight and Overweight (p = 0.045).
(+) students who have the life skills
(-) students who do not have the life skills

Multivariate Regressions
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Linear regression models were conducted to adjust the effect of covariates on the students’ mental
health. Based on testing several models in multivariate linear regression, the R2 was 0.76 for the nal
model which means that this model explains 76% of the variance for mental health (Table 2). This model
was a signi cant predictor of the outcome variable with p value < 0.001.
In Model 1, region (p < 0.001), gender (p = 0.018), and university year (p = 0.028) were signi cant variables
associated with students’ mental health. Female students are more prone to have anxiety and depression
than male students (B = 0.045). Students who come from outside Beirut are more at a higher risk for
depression and anxiety (B= -0.075). As for university year; the more advanced the student’s year is, the
less likely they are to show signs of mental health disorders (B= -0.043)
When life skills were added in Model 2, the region (p = 0.03), university year (p = 0.019), and gender (p <
0.001) remained signi cant variables while only Housing & Money Management skills (p < 0.001) and
Work & Study skills (p = 0.019) showed to be signi cantly associated with students’ mental health;
students who have these skills have lower mental health score.with B= -0.13 and − 0.06 respectively.
BMI was added in Model 3 to show that it is not signi cantly associated with students’ mental health.
Finally, in Model 4, the behavioral factors were added including smoking, physical activity, food dietary
intake, and risky behaviors. Variables from the previous models showed to be signi cant; region, gender,
university year, Housing & Money Management skills as well as Work & Study life skills in addition to
risky behaviors (RI) (p < 0.001), factor 1- low diet food (p < 0.001), and factor 2- high calorie diet (p <
0.001).
Age, sleeping hours, physical activity, smoking, body mass index, hot beverages and processed food, life
skills components of Daily living, Self-Care, Relationship and Communications, Career and Education
Planning showed to have non-signi cant association with university students’ mental health.
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Table 2
Correlates of BMI among university students: multivariate analysis.
Model
1

Model
2

Model
3

Explanatory variables

Unstandardized
coe cients

Standardized
Coe cients

t

P
value

β

Std. error

Β

Constant

39.371

1.557

25.284

0

Year

-0.779

0.355

-0.043

-2.192

0.028

Sex

0.650

0.274

0.045

2.371

0.018

Region

-1.591

0.405

-0.075

-3.926

<
0.001

Explanatory variables

Unstandardized
coe cients

Standardized
Coe cients

t

P
value

β

Std. error

Β

Constant

39.62

1.00

39.55

0

Sex

0.99

0.28

0.07

3.57

<
0.001

Region

-1.19

0.04

-0.05

-2.559

0.03

University year

-0.80

0.34

-0.04

-2.35

0.019

Housing & Money
Management

-1.97

0.32

-0.13

-6.06

<
0.001

Work& Study Life

-1.19

0.50

-0.06

-2.34

0.019

Explanatory variables

Unstandardized
coe cients

Standardized
Coe cients

t

P
value

β

Std. error

Β

Constant

39.67

1.07

37.06

0

Sex

0.77

0.27

0.05

2.83

0.005

Region

-1.46

0.40

-0.06

-3.65

<
0.001

University year

-0.76

0.34

-0.04

-2.21

0.027

Model 1: y (MH) = β0 + (β1 * Demographics (age, gender, university year, sleeping hours)
Model 2: y (MH) = β0’+ (β1’ * Demographics) + (β2’ * Life skills)
Model 3: y (MH) = β0’’+ (β1’’ * Demographics) + (β2’’ * Life skills) + (β3’’ *BMI)
Model 4: y (MH) = β0’’’+ (β1’’’ * Demographics) + (β2’’’ * Life skills) + (β3’’’ *BMI) + (β4’’’ * Behavioral
factors :physical activity, smoking, risk intake, eating patterns)
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Model
1

Model
4

Explanatory variables

Unstandardized
coe cients

Standardized
Coe cients

t

P
value

β

Std. error

Β

Money & House
Management

-2.27

0.31

-0.15

-7.13

<
0.001

Work & Study Life

-0.14

0.39

-0.08

-0.37

0.017

Explanatory variables

Unstandardized
coe cients

Standardized
Coe cients

t

P
value

β

Std. error

Β

Constant

37.49

1.22

0

30.57

0

Sex

0.88

0.27

0.06

3.24

0.001

Region

-1.21

0.39

-0.05

-3.09

0.002

University Year

-0.61

0.33

-0.03

-1.82

0.049

Money & House
Management

-0.64

0.19

-0.09

-3.30

0.001

Work & Study Life

-0.61

0.21

-0.07

-2.81

0.005

Low calorie diet

-0.13

0.02

-0.09

-4.82

<
0.001

High calorie diet

0.36

0.04

0.15

7.46

<
0.001

Risk Intake

1.09

0.19

0.10

5.75

<
0.001

Physical Activity

-1.02

0.21

-0.05

6.24

0.039

Model 1: y (MH) = β0 + (β1 * Demographics (age, gender, university year, sleeping hours)
Model 2: y (MH) = β0’+ (β1’ * Demographics) + (β2’ * Life skills)
Model 3: y (MH) = β0’’+ (β1’’ * Demographics) + (β2’’ * Life skills) + (β3’’ *BMI)
Model 4: y (MH) = β0’’’+ (β1’’’ * Demographics) + (β2’’’ * Life skills) + (β3’’’ *BMI) + (β4’’’ * Behavioral
factors :physical activity, smoking, risk intake, eating patterns)

Strati cation by gender
The data were strati ed by gender (Table 3). The same models were conducted. The R2 was 0.83 for both
males and females for the nal model. These models were signi cant predictors of the outcome variable,
mental health, with p value < 0.001.
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For female students, the results of model 1 showed that university years and region are both signi cantly
and negatively associated with female students’ mental health. Female students who belonged to areas
outside Beirut are at higher risk for anxiety or/and depression (p = < 0.001, B= -0.082), also students who
are at senior year in university are less likely to suffer with mental disorders (p = 0.014, B= -0.067).
In Model 2, life skills were added to show that three life skills components; Money & House Management,
Work & Study Life, and Goal Settings showed to have a signi cant and inverse association with female
students’ mental health scores (p < 0.001 and B = 1.570, -0.083, -0.075 respectively) in addition to the
previous signi cant variables (region and university students).
Adding the BMI score as a variable to model 3 did not change the association between the previous
signi cant variable and female students’ mental health.
The behavioral factors were added in model 4 to show that in addition to university year, region, and life
skills (housing & money management, work & study life, and goal settings); risk taken action is
signi cantly and positively associated with female students’ mental health (B = 0.116), p < 0.001, whereby
a high mental health score is associated with higher risky behaviors. Also, low calorie food is inversely
associated with female students’ mental health scores (B=-0.129) with p < 0.001, while high calorie food
is positively associated with the mental health scores (B = 0.145) with P < 0.001. Female students with
anxiety/depression are more likely to eat high calorie food.
Age, sleeping hours, physical activity, smoking, body mass index, hot beverage and processed food, life
skills components: Daily living, Self-Care, Relationship and Communications, Career and Education
Planning showed to have non-signi cant direct association with female emerging adults’ mental health.
As for the male students, model 1 showed that none of the demographic factors were signi cantly
associated with male students’ mental health.
Adding life skills to model 2 showed that Daily living and Housing & Money Management are signi cant
variables that are negatively associated with male students’ mental health scores (p = 0.046 and 0.042;
B= -0.116, -0.071 respectively)In model 3, BMI was not a signi cant variable associated with male
students’ mental health.
Model 4 showed that in addition to these two life skills components, high calorie intake and risk taking
actions are both signi cantly and positively associated with students’ mental health. Therefore, students
who have Daily living and Housing & Money Management skills are less likely to have mental health
problems, while students who are adopting risky behaviors (p = 0.006, B = 0.085) and eating processed
food (p < 0.001, B = 0.166) are more likely to have higher mental health scores, this means more mental
health disturbance.
Age, sleeping hours, region, university years, physical activity, body mass index, low calorie food, hot
beverages and processed food, life skills components: Self-Care, Relationship and Communications,
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Career and Education Planning, Work and Study Life, Goal Setting, showed to have non-signi cant
association with male emerging adults’ mental health.
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Table 3
Correlates of BMI among university students strati ed by gender: multivariate analysis.
Gender

Females

Model

1

2

3

4

Explanatory
variables

Unstandardized
coe cients

Standardized
Coe cients

t

P
value

Β

Std.
error

β

Constant

41.502

1.931

21.451

<
0.001

University Year

-1.124

0.451

-0.067

-2.448

0.014

Region

-1.900

0.522

-0.082

-3.623

<
0.001

Constant

41.523

1.392

29.837

<
0.001

University Year

-1.013

0.446

-0.054

-2.271

0.023

Region

-1.567

0.522

-0.072

-3.000

0.003

Housing & Money
Management

-2.425

0.407

-1.570

-5.965

<
0.001

Work & Study Life

-1.714

0.640

-0.083

-2.679

0.007

Goal settings

-1.701

0.723

-0.075

-2.352

0.019

Constant

42.020

1.371

30.651

<
0.001

University year

-1.046

0.444

-0.056

-2.355

0.019

Region

-1.817

0.521

-0.083

-3.488

<
0.001

Housing & Money
Management

-2.475

0.401

-0.160

-6.170

<
0.001

Work & Study Life

1.762

0.589

0.085

2.990

0.003

Goal settings

-1.604

0.609

-0.071

-2.634

0.009

Constant

36.979

1.487

24.868

<
0.001

Model 1: y (MH) = β0 + (β1 * Demographics (age, gender, university year, sleeping hours)
Model 2: y (MH) = β0’+ (β1’ * Demographics) + (β2’ * Life skills)
Model 3: y (MH) = β0’’+ (β1’’ * Demographics) + (β2’’ * Life skills) + (β3’’ *BMI)
Model 4: y (MH) = β0’’’+ (β1’’’ * Demographics) + (β2’’’ * Life skills) + (β3’’’ *BMI) + (β4’’’ * Behavioral
factors :physical activity, smoking, risk intake, eating patterns)
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Gender

Males

Model

t

P
value

-0.040

-1.718

0.04

0.508

-0.067

-2.857

0.004

-2.444

0.397

-0.159

-6.152

<
0.001

Work & Study Life

1.776

0.581

0.086

3.056

0.002

Goal settings

-1.631

0.599

-0.072

-2.725

0.006

Risk Intake

1.222

0.249

0.116

4.914

<
0.001

Low Calorie Food

-0.191

0.037

-0.129

-5.199

<
0.001

Calorie Food

0.365

0.065

0.145

5.652

<
0.001

1

Constant

38.296

2.632

14.553

<
0.001

2

Constant

37.858

0.461

82.034

<
0.001

Daily Living

-1.733

0.867

-0.1160

-1.998

0.046

Housing & Money
Management

-0.927

0.546

-0.071

-1.696

0.042

Constant

38.244

0.710

53.898

<
0.001

Daily Living

-2.811

0.558

-0.187

-5.038

<
0.001

Housing & Money
Management

-1.191

0.486

-0.091

-2.451

0.014

Constant

34.104

1.081

31.562

<
0.001

3

4

Explanatory
variables

Unstandardized
coe cients

Standardized
Coe cients

Β

Std.
error

β

University year

-0.751

0.437

Region

-1.451

Housing & Money
Management

Model 1: y (MH) = β0 + (β1 * Demographics (age, gender, university year, sleeping hours)
Model 2: y (MH) = β0’+ (β1’ * Demographics) + (β2’ * Life skills)
Model 3: y (MH) = β0’’+ (β1’’ * Demographics) + (β2’’ * Life skills) + (β3’’ *BMI)
Model 4: y (MH) = β0’’’+ (β1’’’ * Demographics) + (β2’’’ * Life skills) + (β3’’’ *BMI) + (β4’’’ * Behavioral
factors :physical activity, smoking, risk intake, eating patterns)
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Gender

Model

Explanatory
variables

Unstandardized
coe cients

Standardized
Coe cients

t

P
value

Β

Std.
error

β

Daily Living

-2.741

0.564

-0.184

-4.860

<
0.001

Housing & Money
Management

-1.304

0.485

-0.100

-2.689

0.007

Processed food

0.340

0.072

0.166

4.754

<
0.001

Risk intake

0.784

0.286

0.085

2.740

0.006

Physical Activity

0.121

0.274

0.054

3.21

0.047

Model 1: y (MH) = β0 + (β1 * Demographics (age, gender, university year, sleeping hours)
Model 2: y (MH) = β0’+ (β1’ * Demographics) + (β2’ * Life skills)
Model 3: y (MH) = β0’’+ (β1’’ * Demographics) + (β2’’ * Life skills) + (β3’’ *BMI)
Model 4: y (MH) = β0’’’+ (β1’’’ * Demographics) + (β2’’’ * Life skills) + (β3’’’ *BMI) + (β4’’’ * Behavioral
factors :physical activity, smoking, risk intake, eating patterns)

Discussion:
This paper provides a clear overview of the factors that are associated with university students’ mental
health. Health behaviors of particular importance among emerging adults including risk taking behaviors,
sleep, diet, smoking, and physical activity in addition to the demographic factors and life skills showed to
have asigni cant association to emerging adults’ mental health.
This study reveals that 20% of the university students in Lebanon are suffering from anxiety or/and
depression which is similar to the previous reports in Lebanon that showed 24.2% of university students
are categorized as mild-to-moderately depressed (Kabrita & Hajjar-Muca, 2016). This percentage is
alarming not only in Lebanon but in similar context such as Jordan that has high unemployment rates,
high number of Syrian refugees, and cultural and religious restrictions (Dalky & Gharaibeh, 2019). Due to
the social, political and economic crisis, one in 4 Lebanese suffers from a mental illness sometime during
his or her lifetime, leading to more comorbidities and even death. However, very few seek treatment due to
the stigma and social taboos in this context preventing them from living healthy and productive lives
(Embrace, 2020).
The socio-demographic factors of university years, sex, and urban vs. rural residence, signi cantly related
to mental health. While no signi cant association between mental health status and the region students
belonged to was shown among male students, results showed that female rural dwellers are at higher risk
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for anxiety or/and depression than female urban dwellers. This can be explained by the fear and
concerns of rural emerging adults about making decisions especially among girls who are living away
from their parents’ home to continue their education as the result of social expectations. The social
norms and the parents put more restrictions on female students (San Antonio, 2016). Emerging adults
who are originally from rural areas are suffering from a higher risk of mental health disorders due to the
lack of resources and stigmatization while they used to rely on spiritual leaders, family and friends to
solve their problems in their villages (Gsell, 2010). Rural dwellers might experience culture shock due to
their exposure to new social norms and a number of environmental stressors in the rst two university
years (Gsell, 2010). Studies showed that male were more successfully able to adapt than female students
as the latter have a higher concern regarding public transportation use, dressing styles, reactions to
greetings, separation from family,, lack of social support structure, and the need for time and money
management (Smith, 2004).
Interestingly, we also show that contrary to university year, age was not a signi cant variable in our study.
A meta-analysis showed that rst year students had the highest rates of internalized mental health
problems then gradually decreased at the nal year. This might be explained by an increase in students
coping and adaptation skills gradually throughout the university year (Puthran et al., 2016). This is
similar to the results of the multivariate analysis in this study that showed an increase in depression and
anxiety in the rst university year, then it will start to decrease gradually by years. This can be explained
by the adjustments that rst year university student, female in speci c needs to adopt, accompanied by
the social restrictions and taboos that will be accountable for as a female living in a developing country.
However, students start to acquire the coping skills needed gradually throughout the university years.

Health Behavior Variables Related to MH
The behavioral factors of physical activity, risky behaviors, diet, and life skills signi cantly related to
mental health. In contrast, BMI, smoking, and hours of sleep, did not signi cantly relate to mental health
of college students.
Our ndings showed that risky behaviors (excluding smoking) are signi cantly and positively related with
college students’ mental health among both males and females; risk taking actions are associated with
higher risk of depression and anxiety. Salameh et al. (2014) have shown similar results where they found
that mental distress was associated with higher adoption of risky behaviors among the Lebanese
university students. Same results were also explored by other researchers (Bersamin et al.,2014; Tavolacci
et al., 2013). This transition phase in emerging adults’ lives is a self-discovery period where students are
more prone to experience risky behaviors and are more susceptible to media and peer in uences.
Moreover, college students do not consider themselves as vulnerable to dangers (e.g., drugs, binge
drinking, unsafe sex practices) while they are more exposed to risky behaviors on a regular basis
associated with lack of continuous parental monitoring (Aldeis & A , 2013). Similar to the study
conducted by Cheah et al. (2010), our study did not show smoking as signi cant risky behavior affecting
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students’ mental health among both male and female students. The association between smoking and
mental health is still not clear (Morton et al., 2020). According to a systematic review conducted by Taylor
et al. (2014), several studies indicate that regular smokers report that smoking would help in improving
emotional disorders, depression, and anxiety while helping them in relaxing and mitigating stress
regardless of the mental health situation of these individuals (Clancy et al., 2013; Lawn et al., 2002;
Lerman et al., 1996). The complexity of the association between smoking and mental health can explain
the lack of signi cant association among these two variables in this study. More qualitative studies are
needed to get a deep insight on this complex association and to capture the nuances of this complexity.
Physical activity and dietary behaviors are both shown to be signi cant variables associated with
emerging adults’ mental health. Both variables are known to be sensitive to environmental in uences,
including nancial situations, social norms and the availability of suitable space and programs. For
instance, the high registration fees in sports clubs accompanied with more social restrictions on female
registrations in gyms and tness zones are factors that preclude youth motivation to practice sports.
Also, due to the nancial needs most of the university students work after school to cover their tuition
fees preventing them from accommodating time to practice healthy habits such as cooking or practicing
physical exercises (Simons et al., 2017). The association between physical activity (PA) and mental
health is well-documented providing strong evidence on mental health bene ts of PA (Biddle, 2016;
Chekroud et al., 2018; White et al., 2017). Students who practice physical exercises are less likely to report
mental health disorders than students who do not (Vankim & Nelson, 2013). Moreover, increased
sedentary behavior relative to other behaviors was signi cantly associated with increased depression
symptoms (p < 0.001) as explored in a study conducted in the United States among young and older
adults (Del Pozo et al., 2020; Deliens et al., 2015). In our study, physical activity is signi cantly associated
with only male students’ mental health, this might be explained by the higher level of physical activity
conducted by male than female students (Arroyo et al., 2000).
As for the diet patterns, both the bivariate and multivariate analysis showed a signi cant association
between high/low calorie food and students' mental health. While high calorie food showed to be
positively associated with males’ and females’ mental health status, low calorie food showed to be a
signi cant factor that is negatively associated with only female students’ mental health. The
consumption of low food calorie is associated with lower mental health disturbances in the literature. In
California, surveys showed that more consumption of fast food is associated with high prevalence of
neurosis and psychosis (Banta et al., 2019). This might be explained by the biological effect of nutrients
on the hormonal physiology. Unfortunately, the Lebanese youth population is moving toward a nutrition
transition where they rely less on the Mediterranean diet and increase their intake of processed and fast
foods. A longitudinal epidemiologic study among college students in Spain (Sánchez-Villegas et al.,
2009) suggested that the Mediterranean diet (low in processed food) is more likely to be associated with
lower risk of clinical depression and considered it as a protective factor to prevent depression. People at
this age group (less than 30 years old) do not have a complete brain maturation. The level of brain
maturation and changes in brain functions may necessitate healthy dietary plans for improving mental
well-being (Begdache et al., 2019). Emerging adults’ mood is depending on food that increases
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availability of neurotransmitter precursors and concentrations in the brain such as frequent meat,
vegetables, nuts consumption (Bastos et al., 2020). High calorie food and saturated, trans- and omega-6
fatty acids promote systemic low-grade in ammation (LGI) which is related to symptoms of anxiety and
depression (Begdache et al., 2019).
Body mass index did not relate signi cantly to internalizing problem behaviors of anxiety and depression
in our study. The ndings are similar to the modest relation found between mental health disorders and
obesity in a cross-national study, based on the World Mental Health survey (Scott et al., 2008). This might
be explained by the ndings of Janssen et al. (2004) who explained obesity-related health risks by the
waist circumference (WC) and not by BMI. Therefore, WC should be taken into consideration in future
research.
There is minimal information on the prevalence of sleep disorders among college students and their
impact on mental health and neurocognitive functioning (Petrov et al., 2014). Assaad et al., (2104) in their
study conducted among university students in Lebanon showed that sleep disturbance is associated with
stress due to the external stressors during high schools, tertiary education phase, with midterms, nal
exams, and deadlines as well as their susceptibility to changes and maturation in the neuroendocrine
system (Assaad et al., 2014). However, in our study we did not nd a signi cant association between
hours of sleep and mental health. Studies relying on clinical examination of neurodocrine system can
further explain this association.

Life skills and MH
Both multivariate and bivariate analysis showed a signi cant negative association between mental
health and life skills components. As showed by the systematic review conducted by Snacassiani et al.
(2015), the life skills programs are effective in enhancing mental health problems such as depression,
anxiety, anger, self-esteem and substance abuse addiction (Smith et al, 2004;Luna-Adame et., al, 2013),
which is similar to what we have explored in the present study where anxiety and depression are
associated with low level of life skills among college students. Speci cally, male students showed to
have daily living (meal planning and preparation, cleaning and food storage, home maintenance, etc.),
housing & money management (banking and credit, nding and keeping affordable housing, budgeting
and living within one’s means) as signi cant life skills components associated with their mental health
status. These results were similar to the ndings of a study conducted among subjects who participated
in a daily living skills program in Tehran that was effective in declining depression, anxiety, and stress
(Piadehkouhsar et al., 2019). Also, a study conducted by Sages et al. (2013) among college students in
mid-western US university showed that the students retention rate is associated with their nancial
status. An increase in nancial knowledge and management through holistic training services might
mitigate the stress and anxiety among university students thus enhancing the retention rate (Sages et al.,
2013). This can be explained clearly in the Lebanese context where the nancial crisis negatively affected
students’ retention rate which in turn required a deep understanding and implications of money and
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house management skills among university students. As for female university students, in addition to
housing and money management skills, goal settings (vision for future, self-con dence, and self-e cacy)
and study & work plans (basic of employment, legal issues, study skills and time management) are the
life skills components that are signi cantly correlated with their mental health. Time management, Study
and Work life skills were shown to have a positive impact on decreasing anxiety/ depression (Ping &
Xiaochun,2018; Kunnen, 2014). In addition Kunnen, (2014) found that a career choice intervention was
shown to be an effective way to decrease psychological problems such as depression and anxiety
among people aged 17–23 years old. Goal settings skills, which include youth’s level of con dence and
internal feelings important to success, were also linked to decreased levels of depression as reported by
Henriksen et al. (2017) study who showed that high self-esteem decreased symptoms of depression.
Mental illness associated with low self-esteem might disrupt relationships and limit the ability to obtain
housing, jobs and an education (Storrie et al., 2010). Therefore, it is clear that the signi cant life skills
components affecting Lebanese university students’ mental health are related to the nancial, career and
future planning which are the stressors affecting students’ mental health. The importance of these
factors in youth’s life in Lebanon is closely related to the struggling economic situation, the lack of
employment opportunities for youth and the absence of trust in the state for youth to capitalize on to be
able to plan for their future.
In addition to the fact that being emerging adults is a very critical and life-complex transition phase, the
Lebanese university students are suffering from a variety of other stressors (political, nancial, social,
etc.) where life-skills training (LST) might be an effective approach to improving their mental health. Life
skills provides the abilities needed to engage in adaptive and positive behaviors, which enable individuals
to deal effectively with the challenges of everyday life (WHO, 1994). Several systematic and meta‐
analytic reviews have also suggested that life skills can decrease depressive tendencies and their related
unhealthy behaviors; for instance: use/misuse of alcohol, tobacco, and/or drugs (Botvin & Gri n, 2015;
Singla et al., 2019), and strengthen one's sense of coherence, which plays a role in promoting mental and
physical health (Kase, et al., 2019). Although LST usually aims to improve all the life skills components it
comprises comprehensively, it may be more effective to focus on speci c skills that showed a strong
correlation with students’ mental health in our study (Fagan & Mihalic, 2003). The nancial, political, and
social complexities of the developing countries such as Lebanon add more burdens on students’ choices
of healthy behaviors leading to negative health outcomes. Developing countries that are similar to the
Lebanese context are in need for life skills based intervention to enhance youth wellbeing to overcome
the ecological barriers and challenges (IYF, 2013). This will provide them with a safe and healthy
environment to be more productive and exible in their university and career life (Al-Nakeeb et. Al, 2015).
Intervention can be selective in focusing on the components that are of importance to the lives of
university students in a speci c context to increase their effectiveness and e ciency.

Limitations:
The nature of this study is cross-sectional, this design precludes the causality relationship between
variables in this present study. A cohort design might lead to better understanding of the association
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between mental health and other variables studied in this present paper. Also, the participants belonged
to 12 universities and not all the universities in Lebanon, therefore, the results might not represent the
whole university students’ community. Reporting bias is another limitation where self-reporting data were
collected through the questionnaire. Due to the large sample size, conducting an accurate clinical
psychological assessment of the participants rather than relying on an epidemiological tool was di cult.
The results of the study cannot be extrapolated on emerging adults who are out of universities. Despite
all these limitations, exploring the effect of life skills and healthy habits is very essential to better identify
the social determinants factors affecting university students’ mental health in order to design a proper
health promotion intervention to mitigate the burden of diseases among emerging adults.
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Appendix
Appendix A
Food items consumed by participants were categorized into factors extracted from principal component
analysis and Promax rotation. Sample adequacy with the Kaiser–Meyer–Olkin (KMO) index and Bartlett’s
Chi-square test of sphericity was calculated. Factors with Eigen values higher than 1 were retained. Items
with factor loading of ≥ 0.4 were considered to be a factor, resulting into four factors; Low calorie diet,
High calorie diet, Processed food, and Hot beverages. Factor analysis explored the correlation between
the food items and the groups of items. It facilitated the study of the association between dietary habit
and mental health.
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