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Adolescence is not only characterized by a period of exploration and experimentation but also by vulnerability to
risk-behaviors (substance-use, suicidal behavior, and sexual behavior) that can have many negative conse-
quences. Given the lack of studies in Nepal and the variable results from international studies on the association
of self-esteem, perceived social support (PSS), and social capital (SC) with risk behaviors, this study aimed to
assess the role of these factors by specifying different sources of PSS (family, friends, and others) and SC (family,
school, and neighbors), and controlling for demographic, socioeconomic-status (SES), family, and school related
factors. A total of 943 adolescents (grades 9-11) in 8 schools from 3 provinces in Nepal participated in the study,
and were selected by multi-stage, cluster, random sampling. Data were collected through a self-administered
questionnaire (response rate; 91.9%). Multivariate logistic regression analysis (<0.05 significance) revealed
that family SC (OR = 0.83) and PSS from family (OR = 0.95) were negatively associated with substance-use. Self-
esteem (OR = 0.90), family and school SC (OR = 0.80 and 0.91, respectively), and PSS from family and friends
(OR = 0.95 and 0.96, respectively) were protective against suicidal risk. None of the independent variables
showed a preventive association with sexual behavior, but self-esteem was positively associated (OR = 1.11).
Therefore, to improve the likelihood of adolescents becoming healthy adults, family and school level in-
terventions to enhance self-esteem, PSS, and SC are helpful in protecting them against substance use and suicidal
behavior. On the other hand, adolescents with high self-esteem are at greater risk for inappropriate sexual
behavior and should therefore be monitored.

Introduction mortality (WHO, 2017; WHO, 2019).

Nepal has the fourth highest global suicide rate for the 15-29 years

The Centers for Disease Control and Prevention (CDC) and the World
Health Organization (WHO) have focused on the preventable but most
prevalent global problems of substance-use, sexual behavior, and
suicide-related behavior, among others, as risk-behaviors for adoles-
cents, mostly in low- and middle-income countries (LMICs) that might
be vulnerable to longer lasting effects on health and social functioning
(Kann, McManus, Harris, et al., 2018; CDC, 2018; WHO, 2017; WHO,
2018b; WHO, 2018c). According to the WHO, at least 1 in 10 adoles-
cents 13-15 years of age uses tobacco, 11% of all births worldwide are
due to teenage pregnancy, and 46 births/1000 girls are in the 15-19
years age range mostly in LMICs (WHO, 2018a; Pan American Health
Organization/WHO Regional Office for the Americas, 2018). Suicide is
the third most common cause of morbidity and disability among ado-
lescents worldwide and is the leading cause of death among youths in
the South-East Asia Region (SEAR), i.e., it has high cause specific
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age group, and a recent SEAR survey among teens aged 13-17 years
projected that Nepal had the highest frequency of suicidal ideation
(13.7%), a behavior that is the greatest risk for committing suicide
(WHO, 2014; WHO, 2017). The survey also showed that 10% of students
in Nepal used multiple substances. Furthermore, 17% of adolescents
aged 15-19 years were already mothers or pregnant, and one in five
women gave birth by age 18 years. Men initiated sexual activity 1.2
years before marriage at age 20 (Aryal, 2017; Ministry of Health, Nepal,
2017; Pandey, Seal and Razee, 2019).

Establishing healthy behaviors during childhood and adolescence is
more effective and easier than trying to change behavior in adulthood
(Aryal, 2017). Promoting health and behavior of young persons is also
important to the success of the 2030 agenda for Sustainable Develop-
ment (World Bank, 2019). Despite rising aspirations, very little has been
done in the area of youth development in Nepal (Ministry of Population
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and Environment: MoPE, 2017). Though we have become aware of the
extent of this problem only recently, to the best of our knowledge, there
is no study in Nepal that focused on possible preventive factors for these
risk behaviors.

An adolescent’s behavior is determined not only by individual traits
but is also influenced by multiple factors within a social context (United
Nations Office on Drugs and Crime: UNODC, 2018; Jessor, 2011; Currie
et al., 2009, p. 271). Furthermore, the adolescent’s brain is sensitive to
social influence, and whether they have a positive or negative percep-
tion from relationships with family, caregivers, and peers influences
their behavior and the outcome (Schriber & Guyer, 2016). A study based
on Problem Behavior Theory identified low self-esteem as one of the risk
factors for substance-use (Karaman, 2013). Rosenberg (1965) defines
self-esteem as an individual’s overall evaluation of self; if one considers
self as worthy, then self-esteem will be higher. Some studies demon-
strated an inverse relationship between self-esteem and substance-use,
suicidal behavior, and sexual risk-behavior (Veselska et al., 2009;
Handren, Donaldson, & Crano, 2016; Chen, Martins, Strain, Mojtabai, &
Storr, 2018; Chatard, Selimbegovi¢, & Konan, 2009; Sharaf, Thompson,
& Walsh, 2009; Ugoji, 2014; Enejoh et al., 2016). However, there re-
mains a lack of data on the association of self-esteem with those
risk-behaviors along with other socio-contextual factors in Nepal. On the
other hand, studies based on ecological theory showed social support
from family and teachers had a protective effect on adolescent risk be-
haviors, although a mixed influence from more remote levels, i.e.,
neighbors and other adults, was revealed (Sharaf et al., 2009; Kleiman &
Riskind, 2013; Kang et al., 2017; Reininger, Pérez, Flores, Chen, &
Rahbar, 2012).

Another concept, social capital (SC), a theory established in sociol-
ogy by renowned theorists, promoted the importance of social features
(family, neighborhood, school, and similar human organizations), in-
dividual networks, relationships, norms, cohesion, and trust (Kawachi &
Berkman, 2000; Tzanakis, 2013). Studies in different parts of the world
have indicated that multiple types of SC impact health behaviors and
developmental trajectories, and are associated with better mental health
and educational outcome in adolescents (Kawachi & Berkman, 2001;
Rothon, Goodwin, & Stansfeld, 2012). Nepalese surveys demonstrated
differences in the prevalence of substance use and suicidal behavior by
some demographic, parental occupation, and peer factors (Kabir & Goh,
2014; Karki, Lansimies, Laukkanen, Pirskanen, & Pietila, 2016; Thapa
etal., 2017). Two review studies also indicated that although SC is likely
to be one of the important factors in understanding risk-behaviors, there
is need of studies in different sociocultural and economic contexts
because the influence of SC might be different in different contexts
(Kaljee & Chen, 2011; McPherson et al., 2013). Therefore, we evaluated
three different sources of SC and perceived social support (PSS) to
determine their association with three risk behaviors of adolescents in
diverse ethnic, cultural, religious, and socioeconomic contexts.

Several international studies discussed above identified the effects of
adolescent risk-behaviors and the relative importance of factors like self-
esteem, PSS, and SC in understanding those effects. However, there is a
scarcity of studies on this topic in developing countries. Results of a
study on health and social vulnerability of adolescents in Nepal showed
Nepalese adolescents were vulnerable to various issues like child mar-
riage, school dropout (mainly due to poverty, conflict, substance use),
lack of health services, and psychosocial problems (Adhikari et al.,
2016). Although Nepal has made impressive progress in life expectancy,
maternal and child health, and reduction of infectious diseases including
HIV and TB during the last two decades, a promotive and preventive
focus on adolescent health and behavior is still far from being achieved.
Many youth mental health problems seem to be hidden and
under-assessed because adolescents have traditionally been ignored by
public sector programs and budgets (UNICEF, 2019; MoPE, 2017; Min-
istry of Health and Population (MoHP, 2015). Therefore, studies need to
be conducted in different contexts to make preventive interventions
more specific and effective (WHO, 2020).
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Hence, with this background, we conducted the first study in Nepal
with the objective of identifying the roles of self-esteem, three sources of
PSS from family, friends, and significant others, and three sources of SC
in family, school, and neighborhood in urban high-school adolescents. If
some previously observed associations were the consequences of un-
measured confounding, we hoped our study would add clarity by con-
trolling for variables such as demographics, SES, and family, school, and
peer relationships. Furthermore, we hoped this study would help expand
our understanding of how self-esteem and different sources of PSS and
SC influence different risk behaviors. Ultimately, findings from this
study might have important implications for Nepalese adolescents.

Methods

This cross-sectional analytical study was conducted in Nepal, a
country located in South Asia between China and India, with a
geographical area 147,181 square kilometers and a total population of
28.4 million people, of which almost 24% are adolescents. Although
Nepal is a multi-ethnic, multi-lingual, multi-religion, and multi-cultural
country, Nepali is the main language, and 81% of people follow the
Hindu religion. According to the World Bank income group, it is a
country with low income, an adult literacy rate of 65.9%, and agricul-
ture as the major occupation. After recent changes approved by Nepal’s
Constituent Assembly in September 2015, administratively Nepal is
divided into seven provinces, each of which is sub-divided into urban
and rural areas. Therefore, a multistage cluster sampling technique was
used. Three of these provinces were selected for this study: Province
number 3, which included Kathmandu, the capital or main city of Nepal;
Province number 4, which included the Kaski district and Pokhara that
represented other middle urban areas; and Province number 5, which
included the Palpa district and represented the smaller countryside
urban areas of Nepal. We selected urban areas because of the higher
prevalence of risk behaviors among adolescents in urban areas (Karki
et al., 2016; Adhikari et al., 2016) and the possible impact of urbani-
zation on risk behaviors (Kabir & Goh, 2014). According to the Ministry
of Education (2017), the total number of higher secondary schools in
Provinces 3, 4, and 5 was 978, 561, and 532, respectively. Hence, 3
schools (2 government and 1 private) from Kathmandu, 3 schools (1
government and 2 private) from Pokhara, and 2 schools (1 government
and 1 private) from Palpa were selected. Classes 9-11 of those schools
were the final clusters, and adolescents aged 13-19 years (who were
available and willing to participate) were the participants in this study.

Formal permission/assent from school authorities and participants/
parents was obtained, and an ethical review was conducted by the au-
thors’ university. Participation in the study was fully voluntary, and
subjects had full authority to withdraw at any time. Precautions were
taken throughout the study to safeguard the rights and welfare of all
participants. Anonymity was maintained, and participants were ensured
that the information collected would be used only for research purposes.
Data were collected with a self-administered questionnaire in class-
rooms in the presence of a researcher. The questionnaire was first read
out loud in front of class by a researcher, and throughout the data
collection period a researcher was present in the respective classrooms
to further clarify the questions, if needed.

Sociodemographic information consisted of questions related to age,
sex, religion, ethnicity, education level, family type, parent’s education
and occupation, and economic status as perceived by the adolescents;
these questions were developed by reference to past studies (Lam-
ichhane, 2015; Karki et al., 2016; Aryal, 2017; WHO, 2017). Social
context was assessed by both family- and school-related factors. Family
factors included family conflict and violence, perceived love and
bonding with parents, family members’ use of substances, perceived
parental control/monitoring, and access to mass media. School factors
included academic performance (result of last annual examination),
peer pressure, friends’ involvement in risk-behavior, appreciation by
teachers, teacher-student relationship, and school rules.
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The Rosenberg Self-esteem Scale (RSES) was used to measure self-
esteem levels of adolescents. This 10-item self-report measure con-
sisted of 5 positively-worded and 5 negatively-worded items answered
on a 4-point scale that ranged from ‘strongly agree’ (score: 3) to ‘strongly
disagree’ (score: 0), with a total score that ranged from 0 to 30. A higher
score indicated higher self-esteem. The data showed reliability of a =
0.75.

The Multidimensional Scale of Perceived Social Support (MSPSS)
(Zimet, Dahlem, Zimet, et al., 1988) was used to measure PSS from 3
sources: family, friends, and significant others. The scale was comprised
of 12 items, scored on a 7-point rating scale that ranged from 1 (very
strongly disagree) to 7 (very strongly agree), and resulted in a total PSS
score of 12-84. The total PSS score was divided by 12 to convert it into a
score of 1-7. This tool showed high reliability (« = 0.93, 0.88, 0.88, and
0.84, respectively, for total, family, friends, and significant others) in the
present study. Inter-item correlation was good, and principal component
analysis showed the high factor loadings for which they were intended.

Family SC was measured by 6 items on a 3-point scale (satisfaction,
trust, and cohesion at the family level), which we developed after
thorough review of available literature (McPherson et al., 2013; Rothon
et al., 2012; Magson, Craven, Munns, & Yeung, 2016; Raymond-Flesch,
Auerswald, McGlone, et al., 2017). Forward and backward translation of
the tool was confirmed with language experts and then a pretest of the
tool was conducted before execution for final data collection. After the
pretest, questions were modified to make them clearer and easier to
answer. Reliability was tested with Cronbach «, and the convergent and
discriminant validities of the family SC were studied by confirmatory
factor analysis using average variance extracted and maximum shared
variance (Hair, Black, Babin, & Anderson, 2010). School and neigh-
borhood SC were measured by 12 items (7 for school and 5 for neigh-
borhood) on a 4-point Likert scale that was previously utilized
(Takakura, Hamabata, Ueji, & Kurihara, 2014; Paiva, de Paiva, de Oli-
veira Filho, et al., 2014). Cronbach’s « of the Nepali version of the tool
was 0.87 in total, 0.68 for family SC, 0.86 for school SC, and 0.89 for
neighborhood SC. Principal component analysis and confirmatory factor
analysis demonstrated validity of the tools.

Risk-behavior (substance-use, suicidal behavior, and sexual
behavior) was measured with questions based on the CDC Youth Risk-
Behavior Survey and a survey questionnaire for adolescents’ risk-
behavior in South Asia, including Nepalese adolescents (CDC, 2017;
WHO, 2017). For substance-use, participants were asked if they had ever
used tobacco, alcohol, marijuana, or drugs, and if the response was yes,
then how many times had they used the substance in the past 30 days.
For suicidal behavior, they were asked about suicidal thoughts, plans, or
attempts in the previous 12 months, and for sexual behavior, they were
asked if they had watched pornography or ever had sexual contact.
Those who responded yes to any of these questions were coded as 1, and
those who responded no were coded as 0. The MSPSS and RSES were
translated and used in previous studies and reported good reliability and
practicality for use among Nepalese adolescents (Lamichhane, 2015).
The questions on risk behavior were based on past study in Nepalese
adolescents (Aryal, 2017; WHO, 2017). As noted earlier, a values in the
present study were good.

Data were analyzed with SPSS version 26.0 (IBM, Tokyo). Descrip-
tive statistics (frequency, percentage, mean, and standard error) were
used to describe the characteristics, and inferential statistics (bivariate
and multivariate logistic regression analysis) were used at <0.05 sig-
nificance level. Odds ratio (OR) was calculated with a 95% confidence
interval (CI). A crude odds ratio (COR) was used to find bivariate as-
sociation, and an adjusted odds ratio (AOR) was calculated to find any
association of independent variables, with adjustment for possible
confounder variables such as demographics, SES (parents’ education,
occupation, and economic status as perceived by adolescents), family
factors (conflict, violence, love-bonding with parents, substance-use by
family members, control/supervision by parents), and school-related
factors (type of school, peer pressure, friends involvement in risk-

SSM - Population Health 11 (2020) 100570

behavior, academic performance, parental expectation in academics,
teacher-student relationship, appreciation by teacher, how teachers
behave, school rules/monitoring).

Results

A total of 1070 adolescents were willing to participate, of which 943
adolescents provided complete responses and were therefore included in
the final analysis (Table 1). The mean age of the respondents was 15.82
years, and the number of female participants was higher (51.7%). A
higher percentage of males were involved in substance-use (25.1%) and
sexual behavior (22.2%), but suicidal behavior was higher in females
(11.9%). Adolescents who belonged to religions other than Hindu had
higher rates of suicidal and sexual behavior (16.5% and 20.3%,
respectively). Substance-use was higher for adolescents from Kath-
mandu (23.0%), and suicidal and sexual behaviors were higher in ado-
lescents from Pokhara (12.5% and 20.8%, respectively). The effect of
parents’ occupations was also significant, as seen by lower rates of risk-
behaviors in adolescents whose mothers were homemakers (stay at
home), and by less substance-use and suicidal behavior in those whose
fathers were employed. Regarding family type, 56.1% of adolescents
were from single families and 43.9% were from joint families.
Substance-use was higher (21.7%) for those in joint families. Home
internet was available to 57.4% of adolescents, and a significant dif-
ference was found in sexual behavior in terms of internet access (15.2%
vs 10.5%). Substance-use was also significantly higher among those
whose family members were substance users. Adolescents in private
schools had a higher prevalence of all three risk behaviors. Their friends
being involved in risk-behavior and peer pressure were also significant
factors. The adolescent’s perception of behavior and appreciation by the
teacher, relationship with teachers, and strict rules at school were sig-
nificant factors for all three risk-behaviors.

The mean scores for independent variables were: self-esteem, 16.51;
PSS from family, friends, and others, 23.0, 21.39, and 20.35, respec-
tively; and SC at family, school, and neighbor, 15.89, 20.81, and 14.67,
respectively. (Table 2). The prevalence of substance-use among ado-
lescents was 18.9% and included alcohol (10.9%), tobacco (smoking,
8.3%; smokeless, 5.6%), marijuana (3.9%), and drugs (1.0%). The
prevalence of suicidal behavior was 9.8% (thoughts, 7.8%; plan, 4.3%;
attempt, 2.5%). Regarding inappropriate sexual behavior, 11.3% of
adolescents watched sexually explicit material/pornography, and 2.4%
had sexual contact.

We demonstrated the relationships between each independent vari-
able of self-esteem, PSS, or SC, and each dependent variable, i.e., risk
behavior of substance use, suicidal behavior, or sexual behavior
(Table 3). Multivariate analysis controlled for all covariates revealed
that adolescents with higher support from family and higher family SC
benefited from a significant protective effect against substance use.
Similarly, adolescents with high self-esteem, higher support from family
and friends, and higher family and school SC were significantly less
likely to demonstrate suicidal behavior. However, adolescents with high
self-esteem were more likely to exhibit sexual behavior, while none of
the adolescents with PSS and SC showed any association with sexual
behavior. All results of the adjusted models including the OR and CI
values for confounding variables are presented in Supplementary
Tables 1-7.

Discussion

Adolescent risk-behavior is an important health and social issue
globally, and Nepal is no exception. Some studies have tried to indicate
prevalence for different risk-behaviors, but a knowledge gap about what
are the actual protective factors still remains. Therefore, this study was
an attempt to assess the effect of important but rarely explored factors
like self-esteem, PSS, and SC on substance-use, suicidal behavior, and
sexual behavior by specifying different sources and controlling for all
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Table 1
Descriptive information on adolescents’ sociodemographic characteristics and SES, family, school-related factors, and risk behavior (n = 943).
Variables Total Substance-Use P Suicidal Behavior P Sexual Behavior P
No Yes No Yes No Yes
Age
13-15 Years 388 (41.1) 311 (80.4) 76 (19.6) 0.627 344 (88.9) 43 (11.1) 0.249 342 (88.4) 45 (11.6) 0.244
16-19 Years 555 (58.9) 453 (81.6) 102 (18.4) 505 (91.2) 49 (8.8) 476 (85.8) 79 (14.2)
Mean =+ Standard Deviation 15.82 + 1.31
Sex
Male 455 (48.3) 341 (74.9) 114 (25.1) 0.000* 420 (92.5) 34 (7.5) 0.023* 353 (77.8) 101 (22.2) 0.000*
Female 488 (51.7) 423 (86.9) 64 (13.1) 429 (88.1) 58 (11.9) 465 (95.3) 23 (4.7)
Grade
9 317 (33.6) 253 (79.8) 64 (20.2) 0.209 276 (87.3) 40 (12.7) 0.102 272 (85.8) 45 (14.2) 0.666
10 314 (33.3) 248 (79.2) 65 (20.8) 289 (92.0) 25 (8.0) 276 (88.2) 37 (11.8)
11 312 (33.1) 263 (84.3) 49 (15.7) 284 (91.3) 27 (8.7) 270 (86.5) 42 (13.5)
Ethnicity
Brahmin/Chhetri 333(35.3) 267 (80.4) 65 (19.6) 0.440 297 (89.7) 34 (0.3) 0.875 281 (84.4) 52 (15.6) 0.254
Janajati 505 (53.6) 407 (80.6) 98 (19.4) 456 (90.3) 49 (9.7) 445 (88.3) 59 (11.7)
Others (Dalit, Muslim, Terai caste) 105 (11.1) 90 (85.7) 15 (14.3) 96 (91.4) 9(8.6) 92 (87.6) 13 (12.4)
Religion
Hindu 815 (86.4) 666 (81.8) 148 (18.2) 0.158 743 (91.3) 71 (8.7) 0.006* 716 (88.0) 98 (12.0) 0.010*
Others 128 (13.6) 98 (76.6) 30 (23.4) 106 (83.5) 21 (16.5) 102 (79.7) 26 (20.3)
School District
Kathmandu 336 (35.6) 258 (77.0) 77 (23.0) 0.004* 303 (90.4) 32(9.6) 0.035* 301 (89.6) 35(10.4) 0.000*
Kaski 361 (38.3) 290 (80.3) 71 (19.7) 316 (87.5) 45 (12.5) 286 (79.2) 75 (20.8)
Palpa 246 (26.1) 216 (87.8) 30 (12.2) 230 (93.9) 15 (6.1) 231 (94.3) 14 (5.7)
Socio-economic-status
Hardly-sufficient 66 (7.0) 60 (90.9) 6(9.1) 0.082 59 (89.4) 7 (10.6) 0.861 61 (92.4) 5(7.6) 0.205
Sufficient 557 (59.1) 451 (81.1) 105 (18.9) 499 (89.9) 56 (10.1) 476 (85.5) 81 (14.5)
Surplus 320 (33.9) 253 (79.1) 67 (20.9) 291 (90.9) 29 (9.1) 281 (88.1) 38 (11.9)
Father’s Education
Illiterate 44 (4.7) 42 (95.5) 2(4.5) 0.044* 41 (93.2) 3(6.8) 0.656 42 (95.5) 2(4.5) 0.223
Literate 757 (80.3) 607 (80.3) 149 (19.7) 683 (90.3) 73 (9.7) 654 (86.4) 103 (13.6)
Don’t know 142 (15.1) 115 (81.0) 27 (19.0) 125 (88.7) 16 (11.3) 122 (86.5) 19 (13.5)
Mother’s Education
Illiterate 105 (11.1) 85 (81.7) 19 (18.3) 0.511 97 (92.4) 8(7.6) 0.301 93 (88.6) 12 (11.4) 0.852
Literate 700 (74.2) 572 (81.7) 128 (18.3) 633 (90.6) 66 (9.4) 606 (86.6) 94 (13.4)
Don’t know 138 (14.6) 107 (77.5) 31 (22.5) 119 (86.9) 18 (13.1) 119 (86.9) 18 (13.1)
Mother’s Occupation
Other 519 (55.0) 406 (78.4) 112 (21.6) 0.018* 456 (88.0) 62 (12.0) 0.012* 439 (84.6) 80 (15.4) 0.024*
Home maker 424 (45.0) 358 (84.4) 66 (15.6) 393 (92.9) 30 (7.1) 379 (89.6) 44 (10.4)
Father’s Occupation
Not employed 68 (7.2) 47 (69.1) 21 (30.9) 0.009* 55 (80.9) 13 (19.1) 0.007* 56 (82.4) 12 (17.6) 0.250
Employed 871 (92.8) 713 (82.0) 157 (18.0) 791 (91.0) 78 (9.0) 759 (87.2) 111 (12.8)
Type of family 529 (56.1) 440 (83.3) 88 (16.7) 476 (90.3) 51 (9.7) 454 (86.0) 74 (14.0)
Single 0.048* 0.908 0.383
Joint 414 (43.9) 324 (78.3) 90 (21.7) 373(90.1) 41 (9.9) 364 (87.9) 50 (12.1)
Family conflict
Most often 24 (2.5) 19 (79.2) 5(20.8) 0.010* 21 (87.5) 3(12.5) 0.006* 21 (87.5) 3(12.5) 0.013*
Sometimes 605 (64.2) 474 (78.3) 131 (21.7) 531 (88.1) 72 (11.9) 511 (84.5) 94 (15.5)
Never 314 (33.3) 271 (86.6) 42 (13.4) 297 (94.6) 17 (5.4) 286 (91.4) 27 (8.6)
Domestic violence
Most often 18 (1.9) 13 (72.2) 5(27.8) 0.084 15 (83.3) 3(16.7) 0.000* 14 (82.4) 3(17.6) 0.528
Sometimes 77 (8.2) 56 (72.7) 21 (27.3) 59 (76.6) 18 (23.4) 64 (83.1) 13 (16.9)
Never 848 (89.9) 695 (82.1) 152 (17.9) 775 (91.6) 71 (8.4) 740 (87.3) 108 (12.7)
Love and bonding with parents
Most often 789 (83.7) 646 (82.0) 142 (18.0) 0.216 716 (91.0) 71 (9.0) 0.235 684 (86.7) 105 (13.3) 0.951
Sometimes 130 (13.8) 98 (75.4) 32 (24.6) 112 (86.2) 18 (13.8) 114 (87.7) 16 (12.3)
Never 24 (2.5) 20 (83.3) 4 (16.7) 21 (87.5) 3(12.5) 20 (87.0) 3(13.0)
Verbal/emotional abuse at home
Most often 21 (2.2) 18 (85.7) 3(14.3) 0.010* 17 (81.0) 4 (19.0) 0.002* 18 (85.7) 3(14.3) 0.222
Sometimes 258 (27.4) 193 (74.8) 65 (25.2) 219 (85.2) 38 (14.8) 216 (83.7) 42 (16.3)
Never 664 (70.4) 553 (83.4) 110 (16.6) 613 (92.5) 50 (7.5) 584 (88.1) 79 (11.9)
Physical abuse at home
Most often 20 (2.1) 17 (85.0) 3(15.0) 0.155 17 (85.0) 3(15.0) 0.099 15 (78.9) 4(21.1) 0.191
Sometimes 174 (18.5) 132 (75.9) 42 (24.1) 148 (86.0) 24 (14.0) 145 (83.3) 29 (16.7)
Never 748 (79.4) 614 (82.2) 133 (17.8) 683 (91.3) 65 (8.7) 657 (87.8) 91 (12.2)
Internet access at home
No 402 (42.6) 328 (81.8) 73 (18.2) 0.641 367 (91.5) 34 (8.5) 0.248 359 (89.5) 42 (10.5) 0.036*
Yes 541 (57.4) 436 (80.6) 105 (19.4) 482 (89.3) 58 (10.7) 459 (84.8) 82 (15.2)
Family members’ substance-use
Father No 443 (47.0) 376 (84.9) 67 (15.1) 0.005* 407 (91.9) 36 (8.1) 0.108 388 (87.6) 55 (12.4) 0.522
Yes 500 (53.0) 388 (77.8) 111 (22.2) 442 (88.8) 56 (11.2) 430 (86.2) 69 (13.8)
Mother No 811 (86.0) 671 (82.2) 139 (17.2) 0.001* 736 (90.9) 74 (9.1) 0.100 715 (88.3) 95 (11.7) 0.001*
Yes 132 (14.0) 93 (70.5) 39 (29.5) 113 (86.3) 18 (13.7) 103 (78.0) 29 (22.0)
Siblings No 851 (90.2) 706 (83.1) 144 (16.9) 0.000* 775 (91.3) 74 (8.7) 0.001* 746 (87.8) 104 (12.2) 0.010*
Yes 92 (9.8) 58 (63.0) 34 (37.0) 74 (80.4) 18 (19.6) 72 (78.3) 20 (21.)

(continued on next page)
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Table 1 (continued)
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Variables Total Substance-Use Suicidal Behavior P Sexual Behavior P

No Yes No Yes No Yes
Grandparents No 656 (69.6) 548 (83.5) 108 (16.5) 0.004* 605 (92.4) 50 (7.6) 0.001* 571 (87.2) 84 (12.8) 0.642
Yes 287 (30.4) 216 (75.5) 70 (24.5) 244 (85.3) 42 (14.7) 247 (86.1) 40 (13.9)
Parental control/monitoring
Inadequate 25 (2.7) 17 (68.0) 8(32.0) 22 (88.0) 3(12.0) 0.716 15 (62.5) 9 (37.5) 0.000*
Adequate 910 (97.3) 740 (81.4) 169 (18.6) 819 (90.2) 89 (9.8) 796 (87.5) 114 (12.5)
Type of school
Government/Public 562 (59.6) 474 (84.5) 87 (15.5) 0.001* 521 (92.9) 40 (7.1) 0.001* 501 (89.1) 61 (10.9) 0.011*
Private 381 (40.4) 290 (76.1) 91 (23.9) 328 (86.3) 52 (13.7) 317 (83.4) 63 (16.6)
Academic performance
Second, Third division 278 (29.5) 226 (81.3) 52 (18.7) 252 (91.0) 25 (9.0) 0.615 248 (89.2) 30(10.8) 0.370
Distinction and First Division 646 (68.5) 523 (81.1) 122 (18.9) 581 (90.1) 64 (9.9) 554 (85.9) 91 (14.1)
Others 19 (2.0) 15 (78.9) 4(21.1) 16 (84.2) 3(15.8) 16 (84.2) 3(15.8)
Feel not met parental expectations in academics
No 282 (29.9) 235 (83.3) 47 (16.7) 252 (89.4) 30 (10.6) 0.565 255 (90.4) 27 (9.6) 0.033*
Yes 660 (70.1) 528 (80.1) 131 (19.9) 596 (90.6) 62 (9.4) 562 (85.3) 97 (14.7)
Friend’s substance-use
No 644 (68.3) 570 (88.6) 73 (11.4) 0.000* 598 (93.1) 44 (6.9) 0.000* 597 (92.8) 46 (7.2) 0.000*
Yes 299 (31.7) 194 (64.9) 105 (35.1) 251 (83.9) 48 (16.1) 221 (73.9) 78 (26.1)
Friend’s sexual behavior
No 837 (88.8) 699 (83.6) 137 (16.4) 0.000* 764 (91.5) 71 (8.5) 0.000* 768 (91.9) 68 (8.1) 0.000*
Yes 106 (11.2) 65 (61.3) 41 (38.7) 85 (80.2) 21 (19.8) 50 (47.2) 56 (52.8)
Peer pressure
No 869 (92.2) 727 (83.8) 141 (16.2) 0.000* 794 (91.6) 73 (8.4) 0.000* 778 (89.6) 90 (10.4) 0.000*
Yes 74 (7.8) 37 (50.0) 37 (50.0) 55 (74.3) 19 (25.7) 40 (54.1) 34 (45.9)
Teacher behaves good at school
No 142 (15.1) 93 (65.5) 49 (34.5) 0.000* 114 (80.3) 28 (19.7) 0.000* 108 (76.1) 34 (23.9) 0.000*
Yes 801 (84.9) 671 (83.9) 129 (16.1) 735 (92.0) 64 (8.0) 710 (88.8) 90 (11.3)
Appreciation by Teacher
No 149 (15.8) 110 (73.8) 39 (26.2) 0.013* 118 (79.2) 31 (20.8) 0.000* 124 (83.8) 24 (16.2) 0.232
Yes 794 (84.2) 654 (82.5) 139 (17.5) 731 (92.3) 61 (7.7) 694 (87.4) 100 (12.6)
Teacher-student relation good
No 131 (13.9) 90 (68.7) 41 (31.3) 0.000* 106 (80.9) 25 (19.1) 0.000* 99 (75.6) 32 (24.9) 0.000*
Yes 811 (86.1) 673 (83.1) 137 (16.9) 742 (91.7) 67 (8.3) 718 (88.6) 92 (11.4)
Strict school rules and monitoring
No 205 (21.7) 154 (75.5) 50 (24.5) 0.021% 172 (83.9) 33 (16.1) 0.001* 156 (76.5) 48 (23.5) 0.000*
Yes 738 (78.3) 610 (82.7) 128 (17.3) 677 (92.0) 59 (8.0) 662 (89.7) 76 (10.3)
Substances offered/got in school territory
No 907 (96.2) 743 (82.0) 163 (18.0) 0.000* 821 (90.7) 84 (9.3) 0.010* 791 (87.3) 115 (12.7) 0.032*
Yes 36 (3.8) 21 (58.3) 15 (41.7) 28 (77.8) 8(22.2) 27 (75.0) 9 (25.0)

Numbers in the parentheses indicate percentage, SE; Standard Error *significant P value < 0.05 by chi-square test.

other demographic, SES, family, peer, and school related factors,
because even lower prevalence risk-behaviors have very high adverse
impacts on not only the adolescents involved but also their families,
society, and the nation (UNODC, 2018).

Regarding substance use, a similar prevalence of tobacco and mari-
juana use has been reported by other studies, but either lower or higher
rates of alcohol and other intoxicant use have been reported (WHO,
2017; Kabir & Goh, 2014; Karki et al., 2016). A study in the eastern part
of Nepal found that smoking was higher among adolescents of private
schools, as was the case in our study, but that difference was not sta-
tistically significant (Pradhan, Ghimire, Niraula, et al., 2013). Our study
found a lower prevalence of suicidal behavior than that reported by
other studies in Nepal (WHO, 2017; Thapa et al., 2017); however, the
WHO study included only adolescents who were 13-17 years of age and
the other study was conducted in eastern Nepal among adolescents
12-16 years of age. Nepal adolescents and youth survey 2010/11 re-
ported that sexual intercourse among adolescents was 13.27% for ages
10-14 years and 60.64% for ages 15-19 years (MoHP, 2012), and first
Global school-based student health survey recently conducted in Nepal
showed that almost 21% of school adolescents 13-17 years of age had
sexual intercourse (Aryal, 2017). Those percentages are higher than the
present findings, and the difference might be because adolescents from
both urban and rural areas were included in both studies, although the
2011 report was a household survey of those in school and out of school
and therefore might have included more married adolescents in the
households. Similar to our findings, a study in Hong Kong reported that
10% of adolescents consumed pornographic materials, and that internet

pornography was the most common medium (Shek & Ma, 2012). There
was variation across countries in the reported sexual behavior of ado-
lescents (Lodz, Mutalip, Mahmud, et al., 2019; Enejoh et al., 2016;
Reininger et al., 2012).

The mean self-esteem score in our study was similar to findings from
previous studies (Lamichhane, 2015; Maharjan, 2008). The mean scores
for school and neighbor SC in our study were less than that reported
among Japanese adolescents measured with the same scale (Takakura
et al., 2014). It seems that adolescents’ responses to available SC might
differ between geographic areas with unique social contexts.

Substance use

Our multivariate-analysis proved that adolescents with high PSS and
SC from family were less vulnerable to substance-use, but the association
between self-esteem and substance use was confounded by other factors,
i.e., the father’s education, occupation and income, friend’s substance
use, and strongest of all, peer pressure. Although past international
studies showed negative associations between self-esteem and substance
use including alcohol and marijuana, the role of self-esteem was weak-
ened by the peer-related confounding factors (Handren et al., 2016;
Chen et al., 2018; Veselska et al., 2009; Kim, 2011; Karaman, 2013).
Peer factors are especially concerning during adolescence because this is
the period when more time is spent with friends and most of the time is
spent in school or outside the family. Consequently, simply the
enhancement of self-esteem is not sufficient. Our study also revealed a
negative association between PSS and substance-use and confirmed that
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Table 2
Prevalence of risk behavior with self-esteem, perceived social support, and social capital (n = 943).
Variables Total Substance-Use# P Suicidal Behavior# P Sexual Behavior# P
No Yes No Yes No Yes
Self-esteem
Low 281 (29.8) 208 (74.0) 73 (26.0) 0.000* 236 (84.3) 44 (15.7) 0.000* 244 (86.8) 37 (13.2) 0.998
High 662 (70.2) 556 (84.1) 105 (15.9) 613 (92.7) 48 (7.3) 574 (86.8) 87 (13.2)
Mean =+ SE 16.51 + 0.12
PSS from family
Low and Medium 185 (19.6) 120 (65.2) 64 (34.8) 0.000* 146 (79.3) 38 (20.7) 0.000* 147 (79.5) 38 (20.5) 0.001*
High 758 (80.4) 644 (85.0) 114 (15.0) 703 (92.9) 54 (7.1) 671 (88.6) 86 (11.4)
Mean =+ SE 23.0 + 0.17
PSS from friends
Low and Medium 259 (27.5) 188 (72.9) 70 (27.1) 0.000* 214 (82.9) 44 (17.1) 0.000* 206 (79.5) 53 (20.5) 0.000*
High 684 (72.5) 576 (84.2) 108 (15.8) 635 (93.0) 48 (7.0) 612 (89.6) 71 (10.4)
Mean =+ SE 21.39 + 0.18
PSS from significant others
Low and Medium 333(35.3) 259 (78.0) 73 (22.0) 0.074 288 (86.7) 44 (13.3) 0.008* 278 (83.5) 55 (16.5) 0.024*
High 610 (64.7) 505 (82.8) 105 (17.2) 561 (92.1) 48 (7.9) 540 (88.7) 69 (11.3)
Mean =+ SE 20.35 £ 0.20
Family SC
Low 12 (1.3) 5(41.7) 7 (58.3) 0.000* 9 (75.0) 3(25.0) 0.189 8 (66.7) 4(33.3) 0.100
High 929 (98.7) 757 (81.6) 171 (18.4) 839 (90.5) 88 (9.5) 808 (87.1) 120 (12.9)
Mean =+ SE 15.89 + 0.06
School SC
Low 60 (6.4) 44 (73.3) 16 (26.7) 0.113 51 (85.0) 9 (15.0) 0.160 45 (75.0) 15 (25.0) 0.005*
High 882 (93.6) 719 (81.6) 162 (18.4) 797 (90.6) 83 (9.4 772 (87.6) 109 (12.4)
Mean =+ SE 20.81 £+ 0.12
Neighbor SC
Low 91 (9.7) 65 (71.4) 26 (28.6) 0.013* 81 (89.0) 10 (11.0) 0.682 76 (83.5) 15 (16.5) 0.324
High 852 (90.3) 699 (82.1) 152 (17.9) 768 (90.4) 82 (9.6) 742 (87.2) 109 (12.8)

Mean =+ SE 14.67 + 0.09

Numbers in the parentheses indicate percentage, SE; Standard Error *significant P value < 0.05 by chi-square test # multiple response.

#Substance-use: 178 (18.9%), alcohol 103 (10.9%), smoking tobacco 78 (8.3%), smokeless tobacco 53 (5.6%), marijuana 37 (3.9%), and drug use 9 (1.0%).
#Suicidal behavior: 92 (9.8%), suicidal thought 74 (7.8%), plan 41 (4.3%), attempted 24(2.5%).

#Sexual behavior: 124 (13.2%), watch pornography/sexually explicit material 107 (11.3%), sexual contact 23 (2.4%).

Abbreviations: PSS, perceived social support; SC, social capital.

Table 3

Odds ratios and confidence intervals for the effect of self-esteem, three sources of social support, and three sources of social capital on substance use, suicidal behavior
and sexual behavior of adolescents, controlling all other variables including demographic, SES, family, and school factors (n = 943).

Substance Use (Yes)

Suicidal Behavior (Yes)

Sexual behavior (Yes)

Crude Model Adjusted Model

Crude Model

Adjusted Model Crude Model Adjusted Model

OR LCI UCI OR LCI UCI OR

LCI UCI OR LCI UCI OR LCI UcCI OR LCI UCI

Independent variables

Self esteem 093 089 097 095 090 1.00 0.85
PSS from family 0.93 0.90 0.95 0.95 0.91 0.98 0.92
PSS from friends 094 092 097 097 094 1.00 093
PSS from other significant 097 094 099 1.00 09 1.03 0.96
persons
Family social capital 082 076 088 083 0.75 093 0.78
School social capital 093 089 097 100 094 1.05 0.87
Neighborhood social capital 091 0.85 098 0.96 0.90 1.03 0.91

0.80 0.91 090 083 09 1.02 097 108 1.11 1.04 1.19
089 095 095 091 099 095 092 097 098 093 1.03
090 096 096 092 099 094 0091 096 096 092 1.00
093 099 097 093 1.01 096 094 099 099 095 1.03
072 086 080 070 092 0.88 0.81 096 0.87 075 1.01
0.83 092 091 08 098 091 087 095 098 0091 1.04
085 098 097 089 1.06 097 0091 1.03 1.01 092 1.10

OR: odds ratio, CI: confidence interval, LCI: lower confidence interval, UCL upper confidence interval, SES: socioeconomic status, PSS: perceived social support.
Crude models show ORs and CIs between each independent variable and three types of dependent variables.

Adjusted models show ORs and ClIs between each independent variable and three types of dependent variables adjusted for all covariates of demographic, SES, family,
and school factors. We removed values for all covariates from this table. See Supplementary Tables 1-7.

family PSS was the strongest and most consistent source of PSS.

When SC was taken into account, an association with substance use
was demonstrated by several studies (Curran, 2007; Wen, 2017; Magson
et al., 2016). An Indian study also showed significant associations with
family factors like parent-child relationship and communication
(Chhabra & Sodhi, 2012). However, evidence from those studies was not
sufficient to determine the association between SC and substance-use in
the context of Nepal, and if SC is strongly influenced by other factors that

are known to be associated with these substance-use behaviors, it is now
clear from this study that adolescents with high family SC are less likely
to use substances. Furthermore, past studies showed an association be-
tween neighbor SC and substance use (Jorge, Paiva, Vale, Kawachi, &
Zarzar, 2018; Aslund & Nilsson, 2013). In this context, the present study
provided insight that other factors such as SES, peers etc. have a greater
effect on such an association. Moreover, although past studies from
developed nations showed the role of community or neighbors, the
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relationship or the perception and availability of neighbor SC might be
different in different parts of the world. Therefore, our findings suggest
that if family can provide and create higher support, and SC, adolescents
might be deterred from substance-use.

Suicidal behavior

This study indicated the role of self-esteem, PSS (from family and
friends), and SC (family and school) in protecting adolescents from
suicidal behavior. We found that higher self-esteem makes adolescents
less prone to suicidal behavior, and this effect of self-esteem has also
been demonstrated in previous studies that included South Asian
countries (Sharaf et al., 2009; Kleiman & Riskind, 2013; Huang et al.,
2017; Xu, Wang, & Shi, 2018; Chatard et al., 2009). Therefore, we
conclude that self-esteem is a strong protector of adolescents against
suicidal behavior.

The consistent protective effect of family and friends observed in this
study and in studies from other countries supports the present finding
that adolescents with high PSS from family were less likely to exhibit
suicidal behavior (Kang et al., 2017; Springer, Parcel, Baumler, & Ross,
2006; Randall, Doku, Wilson, & Peltzer, 2014). Similarly, Jamaican
adolescents who had protective factors in the home were at less risk of
suicide, however, there was no association with protective factors
outside the home (Abel, Sewell, Martin, Bailey-Davidson, & Fox, 2012).
This again suggests that family factors, especially having parents in the
home, play an important protective role. Furthermore, previous studies
determined that suicidal behavior was exhibited less by adolescents with
high support from friends (Dema et al., 2019; Xu et al., 2018; Kleiman &
Riskind, 2013). Based on these findings, adolescents should first be
helped to enhance and maintain their self-esteem level. Additionally,
family and friends need to support adolescents in such a way that they
can perceive that adequate support is available.

Studies from South Korea and Canada observed a predictive effect of
SC on suicidal behavior in adolescents (Bae, 2019; Langille, Asbridge,
Kisely, & Rasic, 2012). The first study was related to communication and
getting help from family and friends, and the second study focused
mostly on interaction with others in society, religious beliefs, and trust
and reciprocity at school. The present study revealed that adolescents
with high SC at family and school were at less risk for suicide, and
provided evidence that family and school SC were more important than
the neighborhood in prevention of suicidal behavior in adolescents.
Furthermore, the association with family SC was stronger than with
school SC. There is need for future studies to focus more on different
types and levels of SC in different types and areas of communities to
broaden these findings.

Sexual behavior

Our focus was on self-esteem, PSS, and SC as protective mechanisms
against inappropriate sexual behaviors among adolescents in Nepal. Our
findings were similar to those from past studies, but one difference was
that we observed a positive association between self-esteem and sexual
behavior. In contrast, a previous study showed no association between
self-esteem and sexual behavior (Kalina et al., 2009), and our findings
were also contradicted by results from studies in Nigerian (Ugoji, 2014;
Enejoh et al., 2016), Turkish (Karaman, 2013), American (Kerpelman,
McElwain, Pittman, & Adler-Baeder, 2016), and Korean adolescents
(Kim, 2011), which identified low self-esteem as the risk factor. Our
finding of an association between higher self-esteem and inappropriate
sexual behavior suggests that the role of self-esteem varies in different
contexts. A possible explanation could be that adolescents with higher
self-esteem are confident, take pride in themselves, and can make de-
cisions (Rosenberg, 1965). Therefore, besides the positive effects, higher
self-esteem may sometimes lead to risks in adolescents, who are
exploratory, vulnerable, and in a transitional period of life (WHO, 2014;
WHO, 2018a). Our findings showed the double-edged sword effect of
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self-esteem on risk behavior, i.e., it has a negative effect on suicide
behavior and substance use, but a positive effect on sexual behavior.
Adolescents’ self-esteem should be assessed; those with low self-esteem
should be helped with their ability to prevent risk behavior, most
importantly suicidal risk, while those with high self-esteem should be
monitored and prevented from engaging in inappropriate sexual
behavior. Considering the scarcity of evidence from past studies, our
finding is novel and could be considered for future studies to explore this
discrepancy, which might be due to differences in country contexts.

Unlike in the present study, a protective effect of PSS from parents
against sexual risk-behavior was found in Salvadoran adolescents and
boys from Mexico, and a protective effect of PSS from parents and
friends was observed in adolescents from Turkey (Springer et al., 2006;
Reininger et al., 2012; Cakar & Tagay, 2017).

Regarding SC studies in developed countries including the US,
Australia, and Europe reported that family and peer support, school
environment, relationships and communication between student and
teacher, and family and neighborhood SC were important factors for
preventing risk-behavior, including sexual risk-behavior (Crosby, Hot-
grave, DiClemente et al., 2003; Magson et al., 2016; Currie et al., 2009,
p. 271). Indian study found that more sexual activity was associated
with family factors like parent-child relationship and communication
(Chhabra & Sodhi, 2012), which are the elements considered as family
SC in the present study. However, we found that the overall effect of SC
was influenced by the peer factor. Although past findings have suggested
that family and school SC serve as control mechanisms for sexual
behavior, we would add that peer influence weakens those mechanisms
and should therefore be considered as a factor for promoting healthy
sexuality among developing adolescents.

Strengths and limitations

This study covered a large geographic area with probability sampling
so that findings could be generalized to adolescents studying in urban
high-schools in Nepal. Beyond only prevalence studies conducted in
isolation, this study tried to explore multiple risk-behaviors and the role
of self-esteem, PSS, and SC from several sources by adjusting for de-
mographics, SES, and family- and school-peer related factors in the
prevention of these behaviors. However, this study was limited to ado-
lescents attending formal schools in urban areas, and it therefore does
not imply an understanding of the risk behavior of adolescents who are
out of school and live in rural areas of Nepal. Moreover, a cross-sectional
design is limited in its ability to infer any cause-effect relationships
between variables and risk-behavior. Although the researchers applied
their best efforts to get information on different levels of SC, the lack of a
valid standard measure remains. Future studies could consider the
development and validation of a tool by referencing the present study.

Conclusion

Self-esteem, PSS from family and friends, and SC at the family and
school levels were protective against suicidal behavior; PSS from family
and SC at the family level were negatively associated with adolescent
substance use, however, none of these variables showed a protective
effect for sexual behavior. In contrast, self-esteem was adversely asso-
ciated with sexual behavior. Although self-esteem was found to be
protective for all risk behaviors in past studies, we found other contex-
tual factors influenced the association between self-esteem and risk
behaviors, especially influence by peers. Therefore, prevention of peer
influence should be emphasized. Similarly, the role of community or
neighbor might vary in different contexts. In conclusion, protective and
risk factors identified in this study should be considered for preventive
interventions at the family and school levels to ensure a better and safer
transition into adulthood by preventing risk behaviors.
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Implications

The study yielded information about risk-behaviors and the pre-
ventive role of self-esteem, PSS, and SC in adolescents. The findings
might have practical implications for planning interventions and
educational implications for different audiences (parents/families,
teachers, school health nurses, communities, and others) in the areas of
adolescent health and behavior. Our study would contribute to the
literature on adolescents’ risk-behaviors in the context of Nepal. It
would also supplement the existing international literature by filling the
knowledge gap on sources of SC and PSS for multiple risk behaviors
within the context of a developing country, and by measuring the in-
fluence of confounder effects. Going forward, this study will be helpful
to students, researchers, and others who are interested in designing
future studies in this area.
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