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1. Introduction 

1.1 Health transition in Mongolia 

Mongolia is located in East Asia. Its size of population is 3.2 million, and its territory is 

1.564 million km². Today, Mongolia is the l9th largest, and the least densely populated, country in 

the world (Chimed-Ochir et al., 2022; NSOM, 2020).  In 2020, approximately 31 percent of the 

population in Mongolia were residing in rural areas and had a traditional semi-nomadic lifestyle 

(Statista, 2022). Mongolia has experienced an epidemiological transition regarding Non-

Communicable Diseases (NCDs) since the 1990s. As a result, diseases related to lifestyle and 

health behavior, such as cardiovascular diseases and cancers are growing steadily and have become 

the leading causes of morbidity and mortality (WHO, 2018).  

In 2019, cardiovascular diseases (33.3%), cancers (25.6%), as well as injury, poisoning and 

certain other consequences of external causes (15%) were the leading causes of death in Mongolia. 

The number of deaths related to NCDs accounted for 85.4% of the total mortality (NCPH, 2020). 

Annually, more than 5500 deaths (one in three) were due to cardiovascular diseases which remain 

the number one cause of mortality. Deaths due to injuries, poisoning and certain other 

consequences of external causes (including traffic and other accidents, suicides and homicide) are 

the third leading cause of death in Mongolia, but account for more than 50% of deaths among 

children and youth aged 10-35 years (NCHD, 2020).  

Young people between 10 and 19 years of age are defined as adolescents. Adolescence is a 

period of human growth and development that occurs after childhood and before adulthood  

(WHO, 2013d). During this period, young people undergo rapid changes in body structure and 

physiological, psychological, and social functioning. Hormones govern this development agenda, 

together with social influences that foster the transition from childhood to adulthood (Abbott & 

Vlasses, 2011). According to the statistical data in 2019, there are 503.8 thousand 1019 years old 

adolescents in Mongolia, which accounts for 15.3% of the total population. Altogether, the 

population of 019 years make up the largest proportion with almost 36% (NCHD, 2020). This 

suggests an urgent need to prioritize a life-course approach for the young children who will become 

adolescents and young adults within the next two decades. In 2018, an increased prevalence of 

high blood pressure was observed among the 1524 years old, with 15% having to take medication 
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(NCPH, 2020). With a shift away from labor intensive nomadic activities to sedentary urban 

lifestyles, changes in diet, and increased use of tobacco and alcohol from young age on, has led to 

increasing prevalence of NCDs. Adolescents in Mongolia are not considered a distinct group with 

specific needs in the population, and there is a lack of independent and comprehensive adolescent 

health and development policy focusing on common behavioral risk factors including tobacco use, 

unhealthy diet, physical inactivity, etc. to reduce the risk of NCDs (WHO, 2013b).  

1.2 Health risk behavior and its associated factors  

1.2.1 Smoking 

Smoking is the form of tobacco use with inhalation of its smoke. Smoking behavior refers to 

an addiction to tobacco products that may lead to serious health consequences (Dorland, 2012). 

Globally, cigarette smoking is one of the leading causes of cancers, and several lung and heart 

diseases. Every year, approximately 8 million patients die of tobacco-related diseases in the world 

(WHO, 2017b).  

According to the Tobacco Atlas, 22.8% of men’s and 7.7% of women’s deaths were due to 

tobacco-related diseases in Mongolia in 2016, which is higher on average than in the middle-

income countries. Concerning the daily use of tobacco, 40.7% of male adults and 4.1% of female 

adults consume tobacco each day in 2015 (ACS, 2016). The Fourth Mongolian STEPS Survey on 

the Prevalence of NCD and Injury Risk Factors showed that the prevalence of current smoking in 

2019 was 24.2% in people aged 1569 years (43.7% in males, and 5.0% in females). In people 

aged 1524 years the total prevalence was 14.2%; the rate was significantly higher in males 

(25.4%) than females (2.6%). The mean age of initiation was 17.2 years among 1524 years old 

(no difference was found between males and females) (NCPH, 2020).  

In 2003, the prevalence of cigarette smoking in Mongolian adolescents was 9.2% (15.4% males 

and 4.4% females); and being male, parental and peer influence were significant predictors of 

smoking (Rudatsikira et al., 2008). In 2010, the same data (for the age group 13 to 15 years) were 

5.4% (9.2% in boys and 2.0% in girls) and the age of smoking initiation was between 12 and 15 

years in Mongolia (WHO, 2010). According to the data from Global School-based Health Surveys 

(GSHS) conducted in Asian countries between 20122015, the prevalence of current smoking 

ranged from 2.4% to 13.3% (Table 1).  
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Table 1. GSHS data regarding the prevalence of cigarette smoking in the 1317 years old 

Country Year Total (n) Current smoking 

Total (%) Boys (%) Girls (%) 

Malaysia1 2012 25507 11.5 20.5 2.1 

Cambodia2 2013 3806 2.4 3.4 1.4 

Vietnam3 2013 3331 4.1 7.5 1.2 

Brunei4 2014 2599 11.4 17.8 4.8 

Laos5 2015 3683 5.8 9.8 1.4 

Philippines6 2015 8761 13.3 18.4 8.5 

Sources: (1WHO, 2012); (2WHO, 2013a); (3WHO, 2013e); (4WHO, 2014a); (5WHO, 2015a); 

(6WHO, 2015c)  

Several international studies showed that current smoking of adolescents was associated with 

the following factors: being male and older age (Wang et al., 2016), exposed to second-hand smoke 

(SHS) (Bhaskar et al., 2016), current alcohol consumption and illicit marijuana use (Senanayake 

et al., 2018), having had sexual intercourse (Aliza Lodz et al., 2019), consumption of soft drinks 

(Bailey et al., 2015) and fast food (Larson et al., 2007), having psychological distress and suicidal 

ideation (Davaasambuu et al., 2017), sedentary behavior (Pengpid & Peltzer, 2019a), truancy 

(Seidu, 2019), inadequate parental monitoring, and parental smoking (Vasilopoulos et al., 2015).  

1.2.2 Alcohol and illicit drug use 

Nowadays, more than two billion people are current drinkers globally. Harmful alcohol 

drinking is an important public health problem and a risk factor for a broad spectrum of diseases, 

causing substantial health damage (GBD 2016 Alcohol Collaborators, 2018). According to the 

Global Burden of Disease Study, alcohol use was the seventh leading risk factor for premature 

death and disability, with three million deaths attributed to alcohol use worldwide (GBD 2017 

Risk Factor Collaborators, 2019). A recent study reported that adolescents who drank alcohol 

before the age of 15 were four times more likely to develop alcohol dependence than those who 

were 21 years or older at alcohol initiation (Murphy et al., 2016). Dashpuntsag et al. reported that 

more than half of adolescents and youths in Mongolia started consuming alcoholic beverages at 

age of 16 (Dashpuntsag et al., 2021). The combined use of alcohol and tobacco may produce a 

multiplicative or synergistic increase of risk of negative health outcomes (de Leon et al., 2007). 
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Faeh et al. found that the use of tobacco, alcohol, and illicit drugs tended to cluster together among 

adolescents in the Seychelles (particularly smoking and alcohol drinking; and smoking and illicit 

drug use) (Faeh et al., 2006). 

1.2.3 Nutritional habits 

Healthy diet is important during adolescence because it has a long-term impact on health and 

lifestyle. The recent Joint Food and Agriculture Organization (FAO)/World Health Organization 

(WHO) Expert Consultation on diet, nutrition and the prevention of chronic diseases, 

recommended the intake of a minimum of 400 grams of fruits and vegetables per day (excluding 

potatoes and other starchy tubers) for the prevention of chronic diseases (WHO-FAO, 2004). Diets 

limited in sugary drinks and snacks can improve the adolescents’ health. Within that, boys need 

more nutrients to fuel greater gains in bone and muscle mass and girls need more iron, especially 

at onset of menstruation (UNICEF, 2019). 

According to the GSHS, most adolescents worldwide consume less than the recommended 

amount of fruits and vegetables, but more carbonated beverages and lipid-rich ready-to-eat 

processed foods (Beal et al., 2019). Based on a systematic review about school-aged adolescent 

girls living in low- and middle-income countries (LMICs), 44% of the girls consumed fruit and 

37% vegetables and it was likely far below the minimum amount recommended by the WHO. In 

contrast, 49% consumed sugar sweetened beverages and 23% fast food 46 times a week (Keats 

et al., 2018). 

The 5th National Nutrition Survey in Mongolia stated that the prevalence of overweight and 

obesity was 48.8% in men aged 1549 year; 46.2% in reproductive aged women; and 22.2% 

among children aged 611 year in 2017 (NCPH, 2017). The lack of adequate nutrition in the 

formative years remains a barrier to child and adolescent well-being in Mongolia. 

1.2.4 Physical activity 

As declared by the WHO, “Children and adolescents should do at least an average of 60 

minutes per day of moderate to vigorous-intensity, mostly aerobic, physical exercise per day, 

across the week. Vigorous-intensity aerobic activities, as well as those that strengthen muscle and 

bone, should be incorporated at least 3 days a week” (WHO, 2020). The GSHS data analyzed from 

fifty-four countries showed that only 15.2% of adolescents were physically active at least one hour 
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per day and one in three adolescents (34.6%) spent 3 or more hours per day sitting (sedentary 

behavior) (G. Xu et al., 2020).  

In Mongolia, the physical activity deficit among children has become a serious problem in the 

recent years – especially in Ulaanbaatar, the capital city, where the average temperature is below 

freezing for more than five months per year, and shortage of outdoor play spaces caused by rapid 

urbanization, and spread of television and video games have reduced the physical activity levels 

of children. This fact has contributed greatly to increasing physical inactivity and sedentary 

behavior among young people. The fourth national STEPS Survey identified that one in five 

(21.9%) of Mongolian people aged 1569 year had insufficient physical activity in 2019 (NCPH, 

2020).  

1.2.5 Oral hygiene 

Oral health is an essential component of well-being during the whole lifetime (Jargaltsogt et 

al., 2018). Good oral hygiene (brushing tooth twice a day with fluoride toothpaste) is one of the 

most effective methods for the prevention of dental caries and other oral diseases. The World 

Dental Federation (WDF) and WHO have indicated that more than 200 diseases can be the 

consequence of dental caries (Glick et al., 2012).  

In Mongolia, the first National Survey of Oral Health Status of children aged 5, 12, 15, and 18 

years and adults aged 35–44 and 65–74 years in Mongolia (2013) and the Dental Survey in 

Mongolia (2014) showed a dramatic increase of caries among children as well as complications in 

adults in both urban and rural areas of the country compared to the previous study, which was 

conducted by the School of Dentistry, Mongolian National University of Medical Sciences 

(MNUMS) in 2008 (Ulamnemekh Kh et al., 2013). The prevalence of caries in Mongolian children 

is still high and has not significantly changed since 1993 (Chinzorig et al., 2019). According to the 

survey performed by Ser-Od et al., 90% of the population suffers from dental diseases nationwide, 

dental caries in children is the highest among all age groups (Ser-Od et al., 2017). The fourth 

national STEPS survey showed that only 59.4% (51.6% males and 67.5% females) of 1524 years 

old young people cleaned teeth regularly at least twice a day (NCPH, 2020). Recommended tooth-

brushing prevalence among school children was found to be 22.45% in four South-East Asian 

countries (Peltzer & Pengpid, 2014). According to the data of GSHS conducted in Asian countries 
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between 2007 and 2015, the prevalence of poor oral hygiene ranged from 54.8% to 88.7% (Table 

2). 

Table 2. GSHS data regarding the prevalence of poor oral hygiene in 1317 years old 

Country Year Total (n) Poor Oral Hygiene (%) 

India1 2007 6751 54.8 

Myanmar1 2007 1983 72.4 

Indonesia1 2008 2867 88.7 

Thailand1 2008 2223 87.2 

Bangladesh2 2014 2989 63.6 

Philippines2 2015 8761 85.6 

Source: (1Peltzer & Pengpid, 2014); (2Pengpid & Peltzer, 2021b) 

According to international studies, poor oral hygiene among adolescents has been associated 

with being male (McKittrick & Jacobsen, 2014), older age (Pengpid & Peltzer, 2011), sweets 

intake (including sweetened drinks) (Jigjid et al., 2009), infrequent fruits and/or vegetables 

consumption (Pengpid & Peltzer, 2011), smoking behavior (Rudatsikira et al., 2011), lack of 

protective factors including poor parental supervision (Park et al., 2010), and unhealthy lifestyles 

such as inadequate exercise and sedentary leisure time (Pengpid & Peltzer, 2021b). 

1.2.6 Suicide attempts 

A suicide attempt is when someone harms themselves with an intent to end their life, but they 

do not die as a result of their actions (Crosby et al., 2011). Suicide and suicide-related behavior in 

young people have become serious and urgent global public health problems. More than 700,000 

people in the world lose their life as a consequence of suicide each year (WHO, 2021c). In 2016, 

more than one in every 100 deaths (1.3%) was the consequence of committing suicide, and among 

individuals aged between 15 to 19 years, it was the third leading cause of mortality. In addition, 

most of the world’s suicides occurred in LMICs (79%) (WHO, 2019b); globally, more than 62,000 

youths committed suicide in 2016. (WHO, 2021a).  

Data on the prevalence of suicide attempts are available from various countries. Asia is the 

continent with the largest population size, and more than 60% of the world’s suicides occur in 

Asia, with China, India and Japan being the most significant contributors to global suicide counts 
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(Beautrais, 2006). In Mongolia, mental health is the second among the top five challenges that 

children are facing. The average suicide rate of Mongolian adolescents is five times as high as in 

East Asia and the Pacific region. Moreover, in Mongolia, the suicide mortality among the young 

aged 10–14 years increased from 3.3 % in 2003 to 11.4 % in 2019 (UNICEF, 2021).   

According to the statistical data, suicide rates among the young are alarming. For instance, the 

standardized suicide rates increased from 3.5 to 5.3 per 100,000 between 2001 and 2010 in South 

Korea (G. M. Kim et al., 2019), and from 9.1% to 11.3% between 2004 (T.-C. Tang et al., 2009) 

and 2012 (Chen et al., 2020) in Taiwan, respectively. On the average, 450 suicides occurred each 

year in Mongolia (Жендэрийн Үндэсний Хороо, 2020) and with 23.3 suicides per 100,000 

inhabitants in 2016, the country ranked third in the world.  A significant increase in suicide rates 

among adolescents (15–19 years) was found in Mongolia. In the 2010 Mongolian GSHS, the 

prevalence of suicide attempts was 8.7% (Altangerel et al., 2014). Davaasambuu et al. found in 

2013 that about 10% of the students had attempted suicide in the past 12 months, and students who 

lived in urban areas were more likely to have had a suicide attempt (11.8% vs 8.6%) (Davaasambuu 

et al., 2017). According to the data of GSHS conducted in Asian countries between 2013 and 2016, 

the prevalence of suicide attempts ranged from 6.8% to 16.9% (Table 3). 

Table 3. GSHS data regarding the prevalence of suicide attempts in 1317 years old  

Country Year Total (n) Suicide Attempts (%) 

Vietnam1 2013 3331 16.9 

Philippines2 2015 8761 16.8 

Thailand3 2015 5894 13.3 

Nepal4 2015 6529 10.0 

Sri Lanka5 2016 3262 6.8 

Myanmar6 2016 2838 8.8 

Source: (1WHO, 2013e); (2WHO, 2015c); (3WHO, 2015d); (4WHO, 2015b); (5WHO, 2016b); 

(6WHO, 2016a)  
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Suicide and suicide-related behaviors are multifactorial and complex. Many studies have 

shown that demographic variables, mental distress, violence, and risky behaviors including 

substance use are associated with increased risk of suicidal behavior in youths. Demographic 

factors connected with a suicide attempt may include being a female (Putra et al., 2021), older age 

(Biswas et al., 2020) and urban locations (Oliveira et al., 2020). Mental distress, including lack of 

close friends (Pengpid & Peltzer, 2021a), anxiety-induced sleep disturbance (Li et al., 2021), 

feeling lonely, exposure to bullying/interpersonal violence (Koyanagi et al., 2019), including 

suffering a physical attack (W. Kim et al., 2021), as well as a serious injury (Campisi et al., 2020) 

have been found in a number of studies to be associated with adolescent suicide attempts. Risky 

behaviors associated with suicide attempts included substance use such as smoking (Lange et al., 

2020) or alcohol drinking (Sharma et al., 2015), as well as sexual intercourse (Smith et al., 2020).  

Gender differences seem to play a crucial role in suicidal behavior of young people. Female 

adolescents are more prone to show internalizing disorders (e.g., anxiety) which may mediate the 

connection with suicidal behaviors (Mars et al., 2014), and females tend to have more suicide 

attempts than males (Chau et al., 2014). In contrast, completed suicide was more frequent in males 

(Miranda-Mendizabal et al., 2019), which may be associated with a higher prevalence of 

externalizing disorders (e.g., substance abuse disorder) (Mergl et al., 2015). 

1.3 Global health strategies for adolescents 

The purpose of the Health Behavior in School-Aged Children (HBSC) survey is to provide an 

overview of adolescent health and well-being in Europe and North America, and its data are used 

at national/regional and international levels to gain new insights into adolescent health and well-

being, to understand the social determinants of health, and to influence policy and practice to 

improve young people’s lives. The ‘Spotlight on adolescent health and well-being’ report presents 

findings from 227,441 young people aged 11, 13 and 15 years in 45 countries/regions who 

participated in the 2017/2018 HBSC survey. Overall prevalence of cigarette smoking was similar 

in boys and girls: 7% of them had smoked in the last 30 days. Totally, two thirds of the adolescents 

(65%) brushed their teeth at least twice a day (Inchley et al., 2018). 

HBSC drives improvements in making children’s and adolescents’ lives visible and supports 

progress towards achieving the United Nations Sustainable Development Goals and 

recommendations of the WHO Accelerated Action for the Health of Adolescents (AA-HA) 
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guidance. AA-HA is an initiative of seven United Nations (UN) agencies – WHO, UNAIDS, 

UNESCO, UNFPA, UNICEF, United Nations Women, and the World Bank – and it helps 

governments respond to the health needs of adolescents in their countries (WHO, 2017a). 

The UN Secretary-General’s Global Strategy for Women’s, Children’s and Adolescents’ 

Health, initiated in September 2015, not only offers a framework to drive and coordinate 

investment, capacity building, research, and evaluation for adolescent health and wellbeing but 

also extends education to reduce gender inequalities, to improve food security and nutrition, and 

to promote vocational skills and opportunities for employment; all likely to benefit adolescents 

and young adults (UN Secretory-General, 2015).  

It is generally accepted that adolescent years are crucial in establishing lifestyle habits that will 

affect health during adulthood. Many unhealthy habits driving the NCDs epidemic begin in 

adolescence. For instance, the majority of smokers start consuming tobacco before the age of 18 

years (Bundhamcharoen et al., 2016). Nearly a half of those who start smoking in adolescence 

(90%, before the age of 20) continue doing so for more than 15 years (Sawyer et al., 2012). 

Schools, where adolescents spend a large proportion of their time, should be an important place 

to support adolescent health and development. Schools have the potential to reach the majority of 

adolescents, and school health education is cost-effective and improves the effectiveness also of 

general education (Jimba et al., 2005). For these reasons, school-based health interventions became 

a major area of focus for the WHO. Since its launch in 1995, the WHO’s Global School Health 

Initiative has sought to mobilize and strengthen school health programs globally. In effect, school 

health programs should strive to formulate health policies and provide safe and healthy 

environments, health education, and health services including screening for various conditions and 

behaviors (T. Xu et al., 2020).  

1.4  Health promoting strategies in Mongolia 

The first document on tobacco control policy, the Law of Mongolia to Combat Tobacco 

Hazards, was issued by the Mongolian government with the support of the WHO in 1993 

(Baasanjav et al., 2006). Nearly ten years later, the WHO Framework Convention on Tobacco 

Control (WHO FCTC) was signed and approved by Mongolia (WHO, 2014b). This document 

contained a number of broad statements concerning the promotion of research and the exchange 

of information on tobacco control and included a provision on the establishment of an integrated 
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system of tobacco surveillance. In spite of the national and international tobacco control policies, 

smoking remains a major behavior problem in the Mongolian population. 

The Mongolian Government approved the “National Oral Health” program in 2006. Based on 

the recommendation of the WHO, implementing the program was expected to reduce caries 

prevalence by up to 78% to 80.1% among 5–6-year-old; 60% to 62% among 12-year-old; and 70% 

to 71.6% in the adult population (MMH, 2006). Based on the results, the prevalence of dental 

caries and mean DMFT (decayed, missing, filled tooth) were decreased by 24.4% and 2.7%, 

respectively; and the number of 18-year-old who have intact teeth was increased by 5% (MMH, 

2018).  

The findings of the Mongolian GSHS 2010 and 2013 revealed that suicide attempts had 

increased significantly. Between 2003 and 2019, suicide mortality among the young aged 10–14 

years increased (UNICEF, 2021). However, Mongolia has taken an important and successful step 

of institutionalizing a nationwide “24/7 Child Helpline 108” in 2014, to create a safe space for 

minors to communicate freely and without fear of consequence. Children, adolescents and related 

adults can call confidentially and anonymously for information, advice and support. It has been 

pivotal for those seeking emotional support, counselling and even in identifying adolescents 

considering suicide, and providing necessary support (WHO, 2019a). 
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2. Aims 

The overall aim of the study was to determine the prevalence of health risk behaviors among 

Mongolian adolescents, and to characterize the relevant risk and protective factors, based on the 

data of the Mongolian GSHS 2013 and 2019.  

Our specific aims were:  

1. to determine the prevalence of current smoking and its association with demographic 

factors (sex and age), other behavioral factors (dietary behaviors such as soft drink, fast 

food, fruit and vegetable intake; oral hygiene; alcohol and drug use; sexual activity; 

physical activity; sedentary behavior; parental smoking and exposure to second-hand 

smoke); psychological factors (loneliness, anxiety, presence or absence of close friend); 

and parental factors (truancy, parental supervision, connectedness and bonding) among 

school-going adolescents in Mongolia. 

2. to determine the prevalence of poor oral hygiene and its association with demographic 

factors (sex and age), other behavioral factors (dietary behaviors such as soft drink, fast 

food, fruit and vegetable intake; smoking, alcohol and drug use; sexual activity; physical 

activity; sedentary behavior, parental smoking and exposure to second-hand smoke), 

psychological factors (loneliness, anxiety and close friend), and parental factors (truancy, 

parental supervision, connectedness and bonding) among school-going adolescents in 

Mongolia. 

3. to determine the prevalence of self-reported suicide attempts and to identify the gender 

specific predictors including age, mental distress, injury and violence, and other risky 

behaviors among school-attending adolescents in Mongolia. 

 

Finally, the information gathered and processed in this thesis on health risk behaviors including 

smoking behavior, poor oral hygiene and suicide attempts and the associated factors among 

adolescents in Mongolia, may be a starting point of the development of a comprehensive, school-

based health promotion intervention for this population, and our results can be useful for the 

government, other policy makers and future researchers, too. 
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3. Materials and Methods 

3.1  The WHO GSHS Datasets 

The WHO GSHS is a collaborative surveillance project developed by the United States (US) 

Center for Disease Control and Prevention (CDC) and WHO together with UNICEF, UNESCO 

and UNAIDS. The GSHS also known as the country-specific version of the Global Youth Risk 

Behavior Survey (G-YRBS) because it applied many of the features of YRBS developed by US 

CDC (Brener et al., 2013).  

As stated in the original document: “The purpose of the GSHS is to provide accurate data on 

health behaviors and protective factors among students to help countries develop priorities, 

establish programs, and advocate for resources for school health and youth health programs and 

policies; allow international agencies, countries, and others to make comparisons across countries 

regarding the prevalence of health behaviors and protective factors; and establish trends in the 

prevalence of health behaviors and protective factors by country for use in evaluation of school 

health and youth health promotion.” (WHO, 2013c).  

The WHO GSHS measured the behavioral risk factors and protective factors among young 

people aged 1217 years. It used a two-stage cluster sampling design: in the first stage, schools 

were selected with probability proportional to enrollment size; in the second stage, classes were 

randomly selected and all students in the classes chosen were eligible to participate. The 

participants filled in a self-reported questionnaire including core questionnaire modules, core 

expanded questions, and country-specific questions. The key topics were alcohol use, dietary 

behaviors, drug use, hygiene, mental health, physical activity, protective factors, sexual behaviors, 

tobacco use, violence and unintentional injury (WHO, 2013c).  

3.1.1 The Mongolian GSHS  

In 2013 and 2019, the Mongolian Ministry of Health (MMH) and National Center for Public 

Health (NCPH) conducted the second and third nationwide GSHS in Mongolia. The GSHS 

methodology was approved by the Scientific Council Meeting of the Public Health School, 

MNUMS and the Committee on Ethics, under the MMH (WHO, 2010). 
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The central objectives for the Mongolian GSHS, defined in the 2010 report, were the following:  

1. “Assess health behaviors and protective factors of adolescent students  

2. Identify priority areas for increased programming, changes in school policy and 

collaboration with community agencies  

3. Provide teachers with a basis for allocating instructional time in the health and physical 

education curriculum  

4. Provide teens with peer norms rather than inflated perceptions of what their peers are doing 

5. Establish benchmarks for and monitor the impact of national initiatives to improve 

adolescent health” (WHO, 2010).   

3.1.2 GSHS Questionnaire  

The Mongolian GSHS questionnaire contained 84 questions addressing the following topics: 

demographics, dietary behaviors, hygiene, violence and unintentional injury, mental health, 

tobacco use, alcohol use, drug use, sexual behaviors, physical activity and protective factors. Of 

the 84 questions, 58 questions were from the core questionnaire modules and 26 questions were 

expanded GSHS and country-specific questions. GSHS questions had been formulated by a group 

of experts including members from WHO, UNAIDS, UNICEF, UNESCO and US CDC.  

3.1.3 Sampling  

The 2013 and 2019 Mongolian GSHS employed a two-stage cluster sample design to produce 

a representative sample of all students in grades 612, aged 1217 years old in Mongolia. The 

survey was organized nationwide with financial and technical assistance from the WHO and US 

CDC. The Mongolian GSHS surveyed students in grades 6-12 in nine districts of Ulaanbaatar and 

21 provinces. The first-stage sampling frame involved the selection of schools. All schools in 

Mongolia having any of grades 6-12 were included in the sampling. The first-stage sampling frame 

consisted of 59 schools (urban, rural, public, or private) containing any of grades 6-12. Schools 

were selected systematically with probability proportional to school enrollment size. The second-

stage sampling frame consisted of randomly selecting 202 full classes (using a random start) from 

each school to participate. All relevant classes in each selected school were included in the 

sampling frame. The survey questionnaire was answered by 5393 students in 2013 and 4514 

students in 2019 in grades 6–12. In 2019, two types of questionnaires were applied, depending on 
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the age of the target population (10–12-year-old and 13–18-year-old). From the point of the study 

presented in this thesis, an important difference was in connection with the question about 

attempted suicide. This question was asked only from the 13–18-year-old students, and this 

question was answered by 2850 students, so in the suicide related analysis, these students were 

considered as total. 

3.2  Variables and measurements 

3.2.1 Dependent variables 

In the study presented in this thesis, adolescent smoking behavior, poor oral hygiene and 

suicide attempts were used as the dependent variables. The dependent variables were assessed 

using the data from the WHO GSHS questionnaire.  

Smoking 

The dependent variable of smoking related analysis was “current smoking”, with the question 

as follows: 

“During the past 30 days, on how many days did you smoke cigarette?” Response options were 

1=0 day, 2=1 or 2 days, 3=3 to 5 days, 4=6 to 9 days, 5= 10 to 19 days, 6=20 to 29 days and 7=all 

30 days. The answers were then dichotomized into 1=never smoking and 2-7=current smoking. 

Oral hygiene 

The dependent variable of oral hygiene related analysis was “poor oral hygiene”, with the 

question as follows:  

“During the past 30 days, how many times per day did you usually clean or brush your teeth?” 

Response options were 1==Did not brush my teeth, 2=less than 1 time per day, 3=1 time per day, 

4=2 times per day, 5= 3 times per day and 6=4 or more times per day. Poor oral hygiene was 

defined as brushing teeth less than two times per day (response codes 1 to 3) and good oral hygiene 

when brushing 2 or more times per day (response codes 4 to 6).  
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Suicide attempts 

The dependent variable of attempted suicide related analysis was “suicide attempts”, with the 

question as follows: 

“During the past 12 months, how many times did you actually attempt suicide?” Response 

options were 1=0 times, 2=1 time, 3=2 or 3 times, 4=4 or 5 times and 5=6 times. The answers were 

dichotomized into 1=no and 2-5=yes. 

3.2.2 Independent variables  

The independent variables were demographic factors, dietary behaviors, health risk factors, 

psychological factors, injury and violence and parental factors. 

3.2.2.1 Demographic factors 

Gender: “What is your sex?” (Response options were 1=male and 2=female). 

Age: “How old are you?” (Response options were 1=11 years old or younger, 2=12 years old, 

3=13 years old, 4=14 years old, 5=15 years old, 6=16 years old, 7=17 years old and 8=18 

years old, recoded as 1-2=12 years old or younger, 3=13 years old, 4=14 years old, 5=15 

years old and 6-8=16 years old or older). 

3.2.2.2 Dietary behaviors 

Carbonated soft drink intake: “During the past 30 days, how many times per day did you 

usually drink carbonated soft drinks, such as Coca, Pepsi Cola, or National Tereij?” 

[Response options were 1=I did not drink carbonated soft drinks during the past 30 days, 

2=Less than one time per day, 3=1 time per day, 4=2 times per day, 5=3 times per day, 6=4 

times per day and 7=5 or more times per day; recoded as 0=yes (2-7) and 1=no (1)]. 

Fast food intake: “During the past 7 days, on how many days did you eat food from a fast-food 

restaurant, such as pizza or burger places?” [(Response options were 1=0 days, 2=1 day, 

3=2 days, 4=3 days, 5=4 days, 6=5 days 7=6 days and 8=7 days; recoded as 0=yes (2-8) 

and 1=no (1)]. 

Fruit intake: “During the past 30 days, how many times per day did you usually eat fruit, such 

as apples, grapefruit, bananas, or kiwi?” [Response options were 1=I did not eat fruit during 

the past 30 days, 2=Less than one time a day, 3=1 time per day, 4=2 times per day, 5=3 
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times per day, 6=4 times per day and 7=5 or more times per day; recoded as 0=inadequate 

(14) and 1=adequate (57)]. 

Vegetable intake: “During the past 30 days, how many times per day did you usually eat 

vegetables, such as carrots, cabbage, or green vegetables?” [Response options were 1=I did 

not eat vegetables during the past 30 days, 2=Less than one time a day, 3=1 time per day, 

4=2 times per day, 5=3 times per day, 6=4 times per day and 7=5 or more times per day; 

recoded as 0=inadequate (14) and 1=adequate (57)]. 

3.2.2.3 Health risk factors 

Smoking (used also as dependent variable; see the question and codes in 3.2.1 point) 

Other tobacco use: “During the last month, on how many days did you use any other form of 

tobacco such as cigars, water pipe, cigarillos, pipe, chewing tobacco, or snuff?” [Response 

options were 1=0day, 2=1 or 2 days, 3=3 to 5 days, 4=6 to 9 days, 5= 10 to 19 days, 6= 20 

to 29 days and 7=all 30 days; recoded as 0=no (1) and 1=yes (27)]]. 

Exposed to SHS: “During the past 7 days, on how many days did people smoke in your 

presence?” [Response options were 1=0 days, 2=1 or 2 days, 3=3 or 4 days, 4=5 or 6 days 

and 5=all 7 days; recoded as 0=no (1) and 1=yes (25)]. 

Parental smoking: “Which of your parents or guardians use any form of tobacco?” [Responses 

options were 1=neither, 2=my father, 3=my mother, 4=both and 5=I do not know; recoded 

as 0=none of them (1) and 1=yes, one or both (24)]. 

Alcohol use: “During the past 30 days, on how many days did you have at least one drink 

containing alcohol?” [Response options were 1=0 day, 2=1 or 2 days, 3=3 to 5 days, 4=6 

to 9 days, 5= 10 to 19 days, 6= 20 to 29 days and 7=all 30 days; recoded as 0=never drinks 

alcohol (1); 1=drinks alcohol (27)]. 

Marijuana use: “During your life, how many times have you used marijuana?” [Response 

options were 1=0 time, 2=1 or 2 times, 3=3 to 9 times, 4=10 to 19 times and 5=20 or more 

times; recoded as 0=never uses drug (1) and 1=uses drug (25)]. 

Oral hygiene (used also as dependent variable; see the question and codes in 3.2.1 point) 

Sedentary behavior: “How much time do you spend during a typical or usual day sitting and 

watching television, playing computer games, talking with friends, or doing other sitting 
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activities?” [Response options were 1=Less than 1 h per day, 2=1 to 2 h per day, 3=3 to 4 

h per day, 4=5 to 6 h per day, 5=7 to 8 h per day and 6=more than 8 h per day; recoded as 

0=not sedentary (12) and 1=sedentary (36)]. 

Physical activity: “During the past 7 days, on how many days were you physically active for a 

total of at least 60 min per day?” [Response options were 1=0 days, 2=1 day, 3=2 days, 

4=3 days, 5=4 days, 6=5 days, 7=6 days and 8=7 days; recoded as 1=physically inactive 

(1) and 0=physically active (28)]. 

Sexual intercourse: “Have you ever had a sexual intercourse?” (Response options were 1=yes 

and 2=no). 

3.2.2.4 Psychological factors 

Loneliness: “During the past 12 months, how often have you felt lonely?” [Response option 

were from 1=never, 2=rarely, 3=sometimes, 4=most of the time and 5=always; recoded 

0=no loneliness (12) and 1=feeling lonely (35)]. 

Anxiety-induced sleep disturbance: “During the past 12 months, how often have you been so 

worried about something that you could not sleep at night?” [Response option were from 

1=never, 2=rarely, 3=sometimes, 4=most of the time and 5=always; recoded as 0=no 

anxiety (12) and 1=anxiety (35)]. 

Close friend: “How many close friends do you have?” [Response option were from 1=0 to 4=3 

or more; recoded as 1=no close friend and 0=having close friend (24)]. 

Suicidal ideation: “During the past 12 months, did you ever seriously consider attempting 

suicide?” (Response options were 1=yes and 2=no) 

Suicide attempts (used also as dependent variable; see the question and codes in 3.2.1 point) 

3.2.2.5 Injury and violence 

Being bullied: “During the past 30 days, on how many days have you been bullied?” [Response 

options were 1=0 day, 2=1 or 2 days, 3=3 to 5 days, 4=6 to 9 days, 5= 10 to 19 days, 6= 

20 to 29 days and 7=all 30 days; recoded as 0=no (1) and 1=yes (27)]. Description 

provided in the questionnaire: Bullying occurs when one or more students or someone else 

about your age teases, threatens, ignores, spreads rumors about, hits, shoves, or hurts 

another person over and over again. 
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Physically attacked: “During the past 12 months, how many times have you been physically 

attacked?” [Response options were 1=0 time, 2=1 time, 3=2 or 3 times, 4=5 or 6 times, 6=8 

or 9 times, 7=10 or 11 times and 8=12 or more times; recoded as 0=no (1) and 1=yes (28)]. 

Description provided in the questionnaire: A physical attack occurs when one or more 

people hit or strike someone, or when one or more people hurt another person with a 

weapon (such as, a stick, knife, or gun). 

Injury: “During the past 12 months, how many times have you been seriously injured?” 

[Response options were 1=0 time, 2=1 time, 3=2 or 3 times, 4=5 or 6 times, 6=8 or 9 times, 

7=10 or 11 times and 8=12 or more times; recoded as 0=no (1) and 1=yes (28)]. 

Description provided in the questionnaire: An injury is serious when it makes you miss at 

least one full day of usual activities (such as, school, sports, or a job) or requires treatment 

by a doctor or nurse. 

3.2.2.6 Parental factors 

Truancy: “During the past 30 days, on how many days did you miss classes or school without 

permission?” [Response options were 1=0 day, 2=1 or 2 days, 3=3 to 5 days, 4=6 to 9 days 

and 5=10 or more days; recoded as 0=no (1); 1=yes (25)]. 

Parental supervision: “During the past 30 days, how often did your parents or guardians check 

to see if your homework was done?” [Response options were 1=never, 2=rarely, 

3=sometimes, 4=most of the times and 5=always; recoded as 0=no or poor (12) and 1=yes 

or good (35)]. 

Parental connectedness: “During the past 30 days, how often did your parents or guardians 

understand your problems and worries?” [Response options were 1=never, 2=rarely, 

3=sometimes, 4=most of the times and 5=always; recoded as 0=no or “poor” (12) and 

1=yes or “good” (35)]. 

Parental bonding: “During the past 30 days, how often did your parents or guardians really 

know what you were doing in your free time?” [Response options were 1=never, 2=rarely, 

3=sometimes, 4=most of the times and 5=always; recoded as 0=no or “poor” (12) and 

0=yes or “good” (35)]. 
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3.3 Statistical analysis 

Statistical analysis was carried out with IBM SPSS version 24.0 and 27.0 (SPSS Inc., Chicago, 

IL, USA). We used simple descriptive statistics including frequency, percentage, median, 

interquartile range (IQR) and chi-square tests to describe the overall characteristics of the sample.  

Univariable logistic regression analyses were conducted to examine unadjusted associations 

between dependent (smoking behavior, poor oral hygiene and suicide attempts) and independent 

variables one by one. 

Multivariable logistic regression analyses were conducted to examine the associations of 

smoking behavior and poor oral hygiene with all independent variables.  

Multivariable forward stepwise logistic regression analysis was used to assess the independent 

contribution of demographic factors (age and residence location), mental distress (loneliness, 

anxiety, having close friend), injury and violence (being bullied, physically attacked and injured), 

and risky behaviors (cigarette smoking, alcohol drinking and sexual intercourse) to suicide 

attempts.  

Odds ratio (OR), adjusted odds ratio (AOR) and 95% confidence interval (CI) of OR (AOR) 

were used to indicate the association between the health risk behaviors including smoking 

behavior, poor oral hygiene and suicide attempts and the selected list of independent variables. 

Statistical significance was defined at p <0.05. Nagelkerke R2 values were used to evaluate the 

explanatory power of the stepwise model. 

3.4  Ethics Statements 

The Mongolia GSHS study was approved by the Ethical Committee of the NCPH (Ethical 

committee approval codes 18 in 2013 and 88 in 2019). All students and their parents in each 

selected class were given a written consent form and asked to participate voluntarily in the survey. 
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4. Results 

4.1 Description of the study sample 

The Mongolian GSHS 2013 was conducted with a total sample size of 5393 students, while 

the GSHS 2019 involved 4514 participants. In 2019 the question about attempted suicide was 

asked only from the older students (mainly 13–18-year-old), so the sample in the present analysis 

involved only 2850 students. The main demographic characteristics of the samples in 2013 and 

2019 are shown in Table 4.  

Table 4. Main demographic characteristics of samples 

Variables 

GSHS 2013 

(n=5393) 

GSHS 2019 

(n=2850) 

n % n % 

Gender 

Male 2529 46.9 1254 44.0 

Female 2864 53.1 1596 56.0 

Age  

12 years old or younger 353 12.1 116 4.0 

13 years old  1099 20.5 494 17.3 

14 years old 992 18.5 439 15.4 

15 years old 1013 18.9 473 16.6 

16 years old or older 1607 30.0 1328 46.7 

 

The behavioral and parental characteristics of the sample in 2013 are shown in Table 5. Of the 

responders, 46.9% were males. There were significant differences in the characteristics of males 

and females. Substance use and unhealthy dietary behaviors were more prevalent in males than 

females, but prevalence of feeling lonely and having suicidal ideation was higher among females 

compared to the males. Conversely, being bullied, having sexual intercourse, and school truancy 

were more common among male adolescents. 
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Table 5. Behavioral and parental characteristics of Mongolian adolescents included in the GSHS 

2013 by sex 

Variables 
Total 

n (%) 

Male 

n (%) 

Female 

n (%) 

Substance use 

Current smoking*** 451 (8.5) 310 (12.5) 141 (5.0) 

Alcohol use*** 422 (8.0) 240 (9.7) 182 (6.5) 

Marijuana use** 65 (1.2) 43 (1.7) 22 (0.8) 

Other tobacco use*** 324 (6.0) 236 (9.4) 88 (3.1) 

Dietary behaviors 

Carbonated soft drink consumption*** 1773 (33.1) 935 (37.3) 838 (29.4) 

Fast food consumption 2924 (54.9) 1393 (55.8) 1531 (54.1) 

Inadequate fruit intake 4918 (91.7) 2277 (91.0) 2622 (92.3) 

Inadequate vegetable intake 4047 (75.7) 1840 (73.7) 2192 (77.4) 

Psychological factors 

Felt lonely*** 2180 (40.7) 850 (33.9) 1330 (46.7) 

Being bullied*** 1429 (27.6) 816 (33.5) 613 (22.3) 

Having ideation of suicide***  1227 (23.1) 432 (17.4) 795 (28.1) 

Risky behaviors 

Sexual intercourse*** 734 (14.3) 472 (19.9) 262 (9.5) 

Physically inactive 1657 (31.0) 715 (28.7) 932 (32.9) 

Sedentary behavior*** 2334 (43.7) 1010 (40.3) 1324 (46.6) 

Poor oral hygiene*** 1767 (33.0) 928 (37.0) 839 (29.5) 

One or both parents smoking*** 2387 (45.3) 1066 (43.3) 1321 (47.1) 

Exposed to SHS*** 3226 (60.5) 1584 (63.5) 1642 (57.9) 

Parental factors 

Truancy*** 1256 (23.5) 753 (30.1) 503 (17.7) 

Poor parental supervision*  1703 (31.9) 763 (30.5) 940 (33.1) 

Poor parental connectedness* 2699 (50.6) 1301 (52.1) 1398 (49.3) 

Poor (no) parental bonding 1709 (32.3) 796 (32.0) 913 (32.5) 

Results from chi-square tests: *p<0.05; **p<0.01; ***p<0.001 

SHS: second-hand smoke 

The percentages are calculated according to the number of the actual responders (missing data 

are not considered). 
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4.2 Prevalence and factors associated with smoking in Mongolian adolescents 

Nearly one-tenth of the students (8.5%) reported current smoking in the previous 30 days of 

the survey. According to the univariable logistic regression analyses, male sex, older age, alcohol 

consumption, marijuana use, other tobacco use, carbonated soft drink and fast food consumption, 

feeling lonely, being bullied, having suicidal ideation, having poor oral hygiene, exposed to SHS, 

having had sexual intercourse, spending more than 3 hours a day sitting, being absent from school 

without permission, parents not controlling children’s homework, poor parental connectedness, 

and parents not knowing what their children do were in significant relationship with current 

smoking among school-aged adolescents in Mongolia (Table 6). 

Multivariable logistic regression analysis showed that males were more likely (AOR: 2.23, 

95% CI 1.573.16) to smoke than females. The increase in age by each one year (from 12 years 

old and younger as the first age group) increased the odds of smoking (AOR: 1.89, 95% Cl 

1.612.23). Concerning substance use, students who consumed alcohol (AOR: 5.05, 95% CI 

3.567.15), and other tobacco product (AOR: 18.34, 95% CI 12.0028.03) were more likely to 

report current smoking in the last 30 days. Similarly, students who consumed carbonated soft 

drinks (AOR: 1.44, 95% CI 1.061.97), and fast food (AOR: 1.71, 95% CI 1.232.38) were more 

likely to smoke than students who did not consume these foodstuffs. For the health risk factors, 

students who were exposed to SHS (AOR: 2.56, 95% CI 1.703.86), and who have had sexual 

intercourse (AOR: 3.05; 95% CI 2.194.26) had also higher chance to report current smoking; 

similarly to those who had sedentary behavior (spent sitting more than 3 hours a day) (AOR: 1.51, 

95% CI 1.102.08), and ideation of suicide (AOR: 1.83, 95% CI 1.292.61), compared to students 

free of these risk factors. Students who missed class without permission (truancy) (AOR: 2.29, 

95% CI 1.683.13), and students whose parents did not know what they do (AOR: 1.55, 95% CI 

1.102.19) were also more likely to report current smoking compared to participants without these 

risk factors (Table 6). 
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Table 6. Results of univariable and multivariable logistic regression analysis for current 

smoking, GSHS, 2013 

Variables 
Current smoking 

UAOR 95%CI p value AOR 95%CI p value 

Demographic factors 

Male gender 2.73 2.22-3.36 <0.001 2.23 1.57-3.16 <0.001 

Age (years) 1.88 1.72-2.06 <0.001 1.89 1.61-2.23 <0.001 

Substance use 

Alcohol use 17.16 13.69-21.52 <0.001 5.05 3.56-7.15 <0.001 

Marijuana use  13.38 8.04-22.26 <0.001 2.05 0.64-6.55 N.S. 

Other tobacco use 24.61 19.06-31.79 <0.001 18.34 12.00-28.03 <0.001 

Dietary behaviors 

Carbonated soft drink intake 2.13 1.75-2.58 <0.001 1.44 1.06-1.97 0.037 

Fast food consumption 2.36 1.90-2.92 <0.001 1.71 1.23-2.38 0.001 

Psychological factors 

Loneliness 1.54 1.19-2.01 0.001 1.16 0.74-1.82 N.S. 

Being bullied 1.36 1.03-1.78 0.002 0.94 0.61-1.44 N.S. 

Suicidal ideation 2.51 2.05-3.07 <0.001 1.83 1.29-2.61 <0.001 

Risky behaviors 

Poor oral hygiene 1.49 1.22-1.81 <0.001 1.11 0.81-1.52 N.S. 

Exposed to SHS 5.25 3.93-7.02 <0.001 2.56 1.70-3.86 <0.001 

One or both parents 

smoking 
1.61 1.32-1.96 

<0.001 
0.90 0.66-1.23 

N.S. 

Sexual intercourse 7.97 6.46-9.85 <0.001 3.05 2.19-4.26 <0.001 

Sedentary behavior 2.26 1.86-2.76 <0.001 1.51 1.10-2.08 0.017 

Parental factors 

Truancy 5.24 4.30-6.40 <0.001 2.29 1.68-3.12 <0.001 

Poor parental supervision 1.49 1.23-1.82 <0.001 0.78 0.55-1.09 N.S. 

Poor parental connectedness 1.59 1.30-1.94 <0.001 0.98 0.70-1.37 N.S. 

Poor parental bonding 1.71 1.41-2.09 <0.001 1.55 1.10-2.19 0.010 

SHS: second-hand smoke; UAOR: unadjusted odds ratio; AOR: adjusted odds ratio; CI: 

confidence interval; N.S.: p>0.05 

Reference categories: female, no alcohol use, no marijuana use, no other tobacco use, no 

carbonated soft drink intake, no fast-food consumption, no loneliness, no being bullied, no suicidal 

ideation, good oral hygiene, no second-hand smoke exposure, no parental smoking, no sexual 

intercourse, no sedentary behavior, no truancy, parental supervision, parental connectedness, 

parental bonding 
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4.3 Prevalence and factors associated with poor oral hygiene in Mongolian adolescents 

One-third of the students (1773, 33%) reported to have had poor oral hygiene in the 30 days 

preceding the survey in 2013. The main characteristics of poor oral hygiene are shown in Table 7. 

All analyzed factors were in a significant relationship with poor oral hygiene among Mongolian 

school-going students. 

Table 7. Sample characteristics associated with poor oral hygiene among school going students 

in Mongolia (GSHS 2013) 

Variables 
Poor oral hygiene 

n % 

Demographic factors 

Gender   

Male (n=2516) 928 37.0 

Female (n=2854) 839 29.5 

Age (increase 1 year of age)   

12 years old or younger (n=652) 196 30.1 

13 years old (n=1102) 340 30.9 

14 years old (n=994) 315 31.9 

15 years old (n=1017) 359 35.3 

16 years old or older (n=1615) 559 34.7 

Dietary behaviors 

Carbonated soft drink consumption   

Yes (n=1785) 529 29.9 

No (n=3594) 1240 34.5 

Fast food consumption   

Yes (n=2936) 876 30.0 

No (n=2416) 878 36.4 

Fruit intake   

Inadequate intake (n=4918) 1677 34.2 

Adequate intake (n=447) 85 19.2 

Vegetable intake   

Inadequate intake (n=4047) 1484 36.7 

Adequate intake (n=1302) 274 21.2 
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Table 7. (Continued) 

Variables 
Poor oral hygiene 

n % 

Smoking behavior 

Cigarette smoking   

Current smoking (n=456) 187 41.5 

Never smoke (n=4888) 1571 32.2 

Parental smoking   

One or both (n=2397) 875 36.6 

None (n=2889) 861 29.9 

Exposed to SHS   

Yes (n=3237) 1153 35.8 

No (n=2113) 599 28.4 

Parental factors 

Parental supervision   

Poor (n=1710) 661 38.8 

Good (n=3653) 1096 30.1 

Parental connectedness   

Poor (n=2709) 1015 37.6 

Good (n=2642) 739 28.1 

Parental bonding   

Poor (n=1718) 644 37.6 

Good (n=3599) 1102 30.7 

Physical activity 

Inactive (n=1657) 650 39.3 

Active (n=3687) 1103 30.0 

Sedentary behavior 

Yes (n=2342) 831 35.6 

No (n=3026) 930 30.8 

SHS: second-hand smoke 

 

According to the univariable analysis (Table 8), students who reported poor oral hygiene 

tended to be males and be in age group older than 12 years. They consumed carbonated soft drinks 
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and fast food, had inadequate fruit and vegetable intake, smoked cigarettes, one or both parents 

were smokers, were exposed to second-hand smoke at home, and suffered from poor parental 

supervision and disconnectedness. Parents of these students typically did not know what their 

children did, and the students were physically inactive and spent more than 3 hours per day sitting. 

All the listed factors were in a significant relationship with poor oral hygiene among Mongolian 

school-going students. 

Table 8. Factors associated with poor oral hygiene (results of univariable and multivariable 

logistic regression analysis, GSHS, 2013) 

 Variables 

Poor Oral Hygiene 

UAOR 95% CI p value AOR 95% CI p value 

Demographic factors 
      

Male gender 1.40 1.25–1.57 <0.001 1.54 1.36–1.75 <0.001 

Age (increase 1 year of age) 1.06 1.02–1.10 0.003 1.00 0.96–1.05 0.813 

Dietary behaviors    
   

Carbonated soft drink 0.80 0.71–0.91 <0.001 0.85 0.74–0.97 0.023 

Fast food intake 0.74 0.66–0.84 <0.001 0.74 0.65–0.84 <0.001 

Inadequate fruit intake  2.18 1.70–2.78 <0.001 1.80 1.36–2.37 <0.001 

Inadequate vegetable intake  2.15 1.86–2.50 <0.001 1.80 1.59–2.21 <0.001 

Smoking behaviors       

Current smoking  1.49 1.22–1.81 <0.001 1.20 0.96–1.51 0.106 

One or both parents smoking 1.35 1.20–1.52 <0.001 1.23 1.08–1.40 0.002 

Exposed to SHS 1.40 1.24–1.58 <0.001 1.22 1.06–1.40 0.005 

Parental factors    
   

Poor parental supervision 1.47 1.30–1.66 <0.001 1.17 1.02–1.35 0.023 

Poor parental connectedness 1.54 1.37–1.73 <0.001 1.30 1.13–1.49 <0.001 

Poor parental bonding 1.36 1.20–1.53 <0.001 1.03 0.89–1.20 0.609 

Physically inactive 1.51 1.34–1.70 <0.001 1.51 1.32–1.73 <0.001 

Sedentary behavior 1.23 1.10–1.38 <0.001 1.39 1.22–1.58 <0.001 

SHS: second-hand smoke; UAOR: unadjusted odds ratio; AOR: adjusted odds ratio; CI: 

confidence interval 

 

Multivariable analysis showed that males were 1.54 times (AOR: 1.54; 95% CI 1.36–1.75) as 

likely as females to have poor oral hygiene (Table 8). Concerning dietary behaviors, students who 
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consumed carbonated soft drinks and fast food were 15% (AOR: 0.85; 95% CI [0.74–0.97]) and 

26% (AOR: 0.74; 95% CI [0.65–0.84]) less likely to be associated with insufficient tooth brushing. 

Moreover, students who had inadequate fruit and vegetable intake were 80% (AOR: 1.80; 95% CI 

[1.36–2.37]) and (AOR: 1.80; 95% CI [1.59–2.21]) more likely to have poor oral health than 

students who ate adequate amounts of fruits and vegetables. As to smoking behaviors, students 

whose parents (one or both) were smokers were 1.23 times more likely to report poor tooth 

brushing (AOR: 1.23; 95% CI [1.08–1.40]), and those being exposed second-hand smoke were 

1.22 times (AOR: 1.22; 95% CI [1.06–1.40]) more likely to report poor tooth brushing. Regarding 

protective factors, students whose parents did not check homework were 17% more likely to report 

poor dental hygiene compared to fellow students (AOR: 1.17; 95% CI [1.02–1.35]), and those 

whose parents did not understand trouble were 30% (AOR: 1.30; 95% CI [1.13–1.49]) more likely 

to report poor dental hygiene compared to fellow students. Students who were physically inactive 

were 1.51 times (AOR: 1.51; 95% CI [1.32–1.73]) as likely to report brushing tooth less than 2 

times a day. Furthermore, students who spent sitting more than 3 h per day were 1.39 times (AOR: 

1.39; 95% CI [1.22–1.58)]) as likely to have poor oral hygiene. These results are presented in 

Table 8. 

4.4 Prevalence and factors associated with suicide attempts in Mongolian adolescents 

A total of 2850 subjects were eligible for the analysis of suicide attempts in the GSHS 2019. 

The characteristics of the sample (total, male, and female) are shown in Table 9. The sex 

distribution showed female dominance (56% women and 44% men). The prevalence rate of 

attempted suicide was 32.1% (n=916) in the total sample, 33.3% (n=417) in males, and 31.3% 

(n=499) in females.  
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Table 9. Sample characteristics of Mongolian adolescents aged 1318 year included in the 

GSHS 2019 by sex 

 Variables 

Total 

(n=2850) 

Male 

(n=1254) 

Female 

(n=1596) 

n % n % n % 

Demographic factors 

Median age in year (IQR*) 15 -3 15 -2 15 -3 

Place of residence       

Urban 916 32.1 412 32.9 504 31.6 

Rural 1934 67.9 842 67.1 1092 68.4 

Psychological factors 

No close friend  154 5.4 53 4.2 101 6.3 

Anxiety  752 26.4 266 21.2 486 30.5 

Loneliness  1254 44.0 433 34.5 821 51.4 

Injury and violence 

Being bullied  1144 40.1 568 45.3 576 36.1 

Being physically attacked 1145 40.2 598 47.7 547 34.3 

Injury  1472 51.6 738 58.9 734 46 

Risky behavior 

Cigarette smoking  894 31.4 469 37.4 425 26.6 

Alcohol drinking  824 28.9 400 31.9 424 26.6 

Sexual intercourse  349 12.2 238 19 111 7 

*IQR: interquartile range. 

According to the univariable analysis (Table 10), male suicide attempters were less likely to 

have older age; more likely to be bullied, physically attacked, injured, smoke cigarettes, and drink 

alcohol. Female suicide attempters were less likely to have older age; more likely to live in urban 

location, have anxiety, feel lonely, be bullied, be physically attacked, be injured, smoke cigarettes, 

and drink alcohol. In the total sample, all factors showed a significant relationship with suicide 

attempts except sexual intercourse. Female students who had no close friends were less likely to 

have suicidal behavior than female students who had 1 or more close friends. The highest odds 

were found in connection with the risky behaviors, and with the injury and violence factors, 

especially among females. 
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The last step of the stepwise logistic regression models is shown in Table 11. Compared with 

the results of univariable analyses, the multiple models showed small differences in the predictors 

of attempted suicide in males and females. The living place and feeling lonely were no significant 

predictors in all models. Age remained significant in case of females; each one-year increase in 

age was associated with progressively fewer suicide attempts (AOR: 0.84). Anxiety and feeling 

lonely were not involved in the stepwise model in males, as it was expected from the univariable 

results (p>0.05), while in females, anxiety was a significant predictor (AOR: 2.02). In males, the 

attempted suicide was more likely among those having a sexual intercourse (AOR: 2.14). 

Altogether, male suicide attempters were less likely to have close friends, and more likely to 

having been bullied, physically attacked, injured, smoke cigarettes, and drink alcohol, and have 

had a sexual intercourse. Within the female subgroup, lack of close friends, anxiety, being bullied, 

being physically attacked or injured, cigarette smoking, and alcohol drinking significantly 

increased the odds of reporting a suicide attempt. 
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Table 10. Results of univariable logistic regression analysis for suicide attempts by sex (GSHS, 2019) 

UAOR: unadjusted odds ratio 

 

 

  

 Variables 
Total Male Female 

UAOR 95% CI p value UAOR 95% CI p value UAOR 95% CI p value 

Deomographic factors  
   

   
Age (year) 0.87 0.83-0.91 <0.001 0.89 0.82-0.95 0.002 0.85 0.80-0.91 <0.001 

Urban location 1.41 1.19-1.66 <0.001 1.15 0.90-1.48 0.251 1.65 1.32-2.07 <0.001 

Psychological factors                 

No close friends 0.60 0.41-0.89 0.011 0.94 0.52-1.70 0.852 0.45 0.27-0.77 0.003 

Anxiety 1.34 1.12-1.59 <0.001 1.19 0.90-1.58 0.214 1.47 1.18-1.85 0.001 

Feeling lonely 1.17 1.00-1.38 0.042 1.11 0.87-1.43 0.369 1.26 1.02-1.56 0.028 

Injury and violence                 

Being bullied 31.93 25.42-40.11 <0.001 32.03 22.19-46.23 <0.001 34.41 25.52-46.40 <0.001 

Physically attacked 33.03 26.27-41.53 <0.001 30.18 20.74-43.92 <0.001 42.57 31.34-57.81 <0.001 

Injury 21.27 16.60-27.27 <0.001 20.21 13.36-30.56 <0.001 23.60 17.23-32.34 <0.001 

Risky behavior                 

Smoking 69.89 54.47-89.67 <0.001 43.02 30.39-60.89 <0.001 217.69 133.85-354.01 <0.001 

Alcohol drinking 145.73 107.45-197.65 <0.001 125.84 82.43-192.10 <0.001 190.89 119.50-304.93 <0.001 

Sexual intercourse 1.22 0.96-1.54 0.092 1.14 0.84-1.53 0.386 1.31 0.88-1.96 0.179 
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Table 11. Results of multivariable stepwise logistic regression analysis for suicide attempts by sex (GSHS, 2019) 

 

 Variables 
Total Male Female 

AOR 95% CI p value AOR 95% CI p value AOR 95% CI p value 

Demographic factors 

Age (year) 0.89 0.80-0.99 0.036 - - - 0.84 0.73-0.97 0.017 

Psychological factors 

No close friends 3.3 2.02-5.40 <0.001 5.68 2.55-12.63 <0.001 2.26 1.19-4.28 0.012 

Anxiety 1.51 1.09-2.10 0.013 - - - 2.02 1.30-3.12 0.002 

Injury and violence 

Being bullied 2.41 1.67-3.47 <0.001 2.88 1.65-4.99 <0.001 2.22 1.35-3.65 0.001 

Physically attacked 2.59 1.80-3.73 <0.001 3.25 1.84-5.74 <0.001 2.76 1.67-4.54 <0.001 

Injured 2.35 1.66-3.31 <0.001 2.78 1.59-4.87 <0.001 2.29 1.46-3.59 <0.001 

Risky behaviors 

Cigarette smoking 5.02 3.17-7.95 <0.001 3.93 2.19-7.07 <0.001 13.62 5.55-33.45 <0.001 

Alcohol drinking 12.83 8.00-20.58 <0.001 17.58 9.59-32.24 <0.001 5.17 2.07-12.90 <0.001 

Sexual intercourse 1.86 1.17-2.95 0.008 2.14 1.16-3.95 0.014 - - - 

Nagelkerke R2   0.779     0.793     0.781   

AOR: adjusted odds ratio 

Reference categories: rural location, had close friends, did not report anxiety, did not report loneliness, did not report being 

physically attacked, did not suffer any injury, did not report being bullied, no cigarette smoking, no alcohol drinking, and no 

sexual intercourse. 

Variables not entered in the models: Total: living place and feeling lonely; Male: age, living place, anxiety, and feeling lonely; 

Female: living place, feeling lonely, and sexual intercourse 
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5. Discussion 

The aim of our study was to determine the prevalence of health risk behaviors among 

Mongolian adolescents, and to characterize the relevant risk and protective factors, based on the 

data of the Mongolian GSHS 2013 and 2019.  

Considering our specific aims, by assessing the relevant GSHS data of the Mongolian sample 

of school-going adolescents, we found that  

 the prevalence of current smoking in 2013 was 8.5% (12.5% in males and 5% in females); 

the self-reported current smoking in Mongolian adolescents was in relation with being 

male, older age, alcohol use, other tobacco use, fast food and carbonated soft drink 

consumption, ideation of suicide, exposed to SHS, having had a sexual intercourse, 

spending more than 3 hours a day sitting, school truancy, and parental bonding in 2013. 

 the prevalence of poor oral hygiene was 33% (including 37% of male students and 29.5% 

of female students); self-reported poor oral hygiene was in correlation with male gender, 

inadequate fruit and vegetable intake, one or both parents being smokers, exposure to SHS, 

poor parental supervision and disconnectedness, and physically inactive and sedentary 

behavior. In addition, fast food and carbonated soft drink consumption were protective 

factors for poor tooth brushing (i.e., less than 2 times a day) according to the 2013 data. 

 the prevalence of the past 12-month suicide attempts was 32.1% (33.3% for the males and 

31.3% for the females) in this study; adolescents who had sexual intercourse, alcohol 

drinking, anxiety-induced sleep disturbance, had no close friend, being bullied, physically 

attacked and injured were significantly higher risk of suicide attempts among Mongolian 

adolescents in 2019. 

5.1 Factors associated with cigarette smoking among Mongolian adolescents 

In our study the prevalence of current smoking was 8.5% in 2013. In the same year, the 

prevalence rate was higher (15.8%) in the Philippines, and lower (5.2%) in Vietnam (Peltzer & 

Pengpid, 2017); and the GSHS data of all three countries showed a male dominance in smoking. 

One year later, the 2014 Global Youth Tobacco Survey (GYTS) found that 14.3% of the students 

aged 13–15 years (20.3% of males and 8.3% of females) were cigarette smokers in Mongolia 

(WHO, 2014c). 
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As regards sex differences, smoking may in many Asian cultures be an accepted behavior for 

men but not for women, which tends to defame girls who smoke, whereas the society exerts higher 

tolerant attitude toward smoking males. Therefore, most of the female students may hesitate to 

confess their smoking status, which may distort the outcome of a survey (Oyewole et al., 2018). 

Cigarette smoking and drinking alcohol share similar etiological factors, and generally the 

habits coexist (Bailey et al., 2015). The present study also confirmed an intense bond between the 

use of alcohol and tobacco among adolescents. The current study indicated that the current smoking 

of adolescents was also associated with the intake of carbonated soft drinks and fast food. Absence 

of both behavioral traits may reflect the person’s “healthy choice”: the young who chooses not to 

smoke is also likely to avoid carbonated soft drinks and fast food. Parental 

supervision/connectedness may also be linked to avoidance of carbonated soft drinks and junk food 

and tobacco use: it has been reported that in consequence of poor parental supervision, the 

prevalence of poor eating habits (sweetened beverages and fatty food) and smoking has increased 

(Terry-McElrath et al., 2014). 

Furthermore, our study showed that adolescents who had current smoking were also more likely 

to have had engaged in sexual intercourse. Several studies have described that young people are 

interested in discovering the unknown, venturing a “cluster” of risk factors including sexual 

intercourse and substance uses (Shayo & Kalomo, 2019). Seidu has described that adolescent 

smokers spend more time using a computer than their counterparts (Seidu, 2019). Our findings 

proved that adolescent smokers were more likely to follow sedentary behavior (e.g., sitting and 

watching television, playing computer games) in contrast to non-smoking peers. In our study, SHS 

exposure was higher among current smokers, which is also supported by others’ findings. Non-

smokers tend to stay away from smokers in order to reduce their own environmental tobacco smoke 

exposure. Moreover, adolescents who do not smoke may have better awareness of the effects of 

SHS, and therefore, they might be more keen on avoiding SHS exposure than those who smoke, 

which may provide an explanation for why they are less likely to be exposed to SHS (Bhaskar et 

al., 2016).  

Our results further indicated, in agreement with previous investigations, that current smoking 

was associated with truancy. It is possible that smoking adolescents have more unsupervised time 

as they are absent from school (Pengpid & Peltzer, 2017). Parent-child connectedness is one of the 

effective ways to reduce risky behaviors such as tobacco use. Due to the modern lifestyle and 
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socioeconomic changes, parents cannot spend enough time with their children during their 

secondary school years. Therefore, poor parental connectedness and supervision proved to be 

predictors of current smoking (Glozah et al., 2018). However, in our study, parental connectedness 

and parental supervision, together with marijuana use, loneliness, being bullied, poor oral hygiene, 

and parental smoking, were not significantly associated with current smoking in school-aged 

students in Mongolia (see Table 6). 

5.2 Factors associated with poor oral hygiene among Mongolian adolescents 

The prevalence of poor oral hygiene was 33% in 2013. This result was lower than the data from 

the 2010 GSHS Mongolia, when almost one-third of the students (41.8% of boys and 31.6% of 

girls) were poor tooth brusher (WHO, 2010), and it was lower than the prevalence in Afghanistan 

adolescents (60.7%) (Pengpid & Peltzer, 2019b). However, the last Mongolian result was higher 

compared to the Cambodian adolescents (20.2%) (Peltzer et al., 2016).  

In concordance with a previous study (McKittrick & Jacobsen, 2014), our work identified 

males as showing poor oral hygiene behavior (less frequent tooth brushing) more frequently. It is 

explained that girls were more considerate of their body and appearance, and thus for their oral 

health, than boys. 

High consumption of soft drinks among both younger and older adolescents was described as 

a predictor of poorer oral health and unhealthier lifestyle compared to those with lower 

consumption (Hasselkvist et al., 2014). In contrast to that, findings of the current study showed 

that frequent carbonated soft drink and fast-food consumption was a protective factor for tooth 

brushing less than 2 times a day. Our study confirmed the association between inadequate fruit and 

vegetable intake and poor dental hygiene, indicating that among young people, the consumption of 

unhealthy foods (lacking fruits and vegetables) is a part of wrong oral and general health behavior. 

It is also possible that low parental control may result in a higher prevalence of inadequate fruit 

and vegetable intake and poor oral health (Pengpid & Peltzer, 2021b). 

Some previous studies have highlighted the relationship between oral and general health 

behaviors. Regarding general health behaviors, this study found an association between being 

physically inactive, sedentary leisure time, and poor tooth brushing (Pengpid & Peltzer, 2019b). 

Unhealthy lifestyles may lead to worse poor oral and general hygiene. 
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Furthermore, in this study, smoking behaviors (parental smoking and second-hand smoke 

exposure) were higher among poor tooth brushers. Adolescents with good oral health behavior tend 

to avoid smokers, thus reducing their SHS exposure (Peltzer & Pengpid, 2014). Additionally, 

adolescents who have good oral and general hygiene behavior may have better knowledge of the 

hazardous effects of smoking and passive smoke and, therefore, they might tend to avoid SHS 

exposure compared to those who smoke. 

Parental involvement appeared to be determinant in several health behaviors, including oral 

health among adolescents. Socio-economic changes also affect parental care, as modern parents 

need to work more, cannot supervise children, and sometimes, they do not know about their 

children’s general and dental hygiene problems during the adolescent development. The results 

presented here indicate that a low level of parental bonding is associated with poor oral hygiene in 

adolescents, similarly to the findings of Hamilton et al. (Hamilton et al., 2018). 

5.3 Factors associated suicide attempts among Mongolian adolescents 

The prevalence of the past 12-month suicide attempts was 32.1% in this study, which is much 

higher than in previous studies based on the Mongolian GSHS of 2010 (8.7%) (Altangerel et al., 

2014) and 2013 (10%) (Davaasambuu et al., 2017). Mongolia belongs to the Western Pacific 

(WPR) region, which exhibited the highest overall prevalence of suicide attempts (X. Liu et al., 

2018). The prevalence of suicide attempts is a major concern in LMICs among young people aged 

10–19 years. In addition, this result was also higher than the 12-month prevalence of suicide 

attempts in China (9.4%) (Z. Z. Liu et al., 2018), the Philippines (15.34%) (Lagman et al., 2021), 

Vietnam (21.2%) (Nguyen Thi Khanh et al., 2020), or Thailand (13.3%) (WHO, 2015d), but lower 

than in the Solomon Islands (36.9%) (Sharma et al., 2017).  

In a previous study (Biswas et al., 2020) based on the GSHS data of 82 countries from 2003 to 

2015, it has been found that the incidence of suicide attempts increases with age between 12 and 

17 years. In contrast, our results show that older age students (between 13 and 18 years of age) 

were less likely to have suicidal behavior.  

Considering the gender role, our findings show only small differences in the predictors of 

attempted suicide in males and females. Age and anxiety remained significant in case of females; 

while sexual intercourse was a significant predictor only in males.  
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This study found that having no close friends was a risk factor for suicide attempts among 

adolescents. It is well known that having no close friends is associated with poor mental health 

including suicide attempts (Quarshie et al., 2020). Conversely, school-going students who had 

support from their classmates were protected from experiencing suicide attempts (Seidu et al., 

2020). 

Adolescents who had worry-induced sleep disturbance had higher odds of attempted suicide 

(Ahinkorah et al., 2021). In this case, sleep disturbance is likely to be a symptom of anxiety. It has 

been reported that adolescents showing high levels all characteristics of anxiety disorder, including 

low distress tolerance and uncontrolled emotion, tend to have suicide attempts (O’Neil Rodriguez 

& Kendall, 2014). Anxiety in itself was found to be correlated with attempted suicide in the present 

study. 

Findings from this study suggest that being bullied was strongly associated with suicide 

attempts. Being bullied is known to increase the risk of mental health problems, including poor 

motivational control, which may lead to increased risk of adolescent suicide attempts (J. J. Tang et 

al., 2020). In order to prevent committing suicide in this population, it will also be crucial to 

improve anti-violence interventions.  

The results of this study, namely that the social adversities of being physically attacked 

increased the odds of suicide attempts, were consistent with evidence from the GSHS in other 

South East Asian countries, including Indonesia, Laos, the Philippines, Thailand, and Timor-Leste 

(Pengpid & Peltzer, 2020). Evidence suggests that this relationship is often mediated by other 

factors. Students who are physically attacked by their peers are more likely to be depressed, have 

difficulty to win friends, have poorer relationships with classmates, and experience loneliness 

(Dema et al., 2019).  

The present study found that injury contributed to the increased likelihood of high 

psychological distress including suicidal behavior among young people. Injury may have poorly 

affected the physical and psychological health of adolescents, making them vulnerable to mental 

distress (Aboagye et al., 2021).  

This study confirmed previous findings (Pengpid & Peltzer, 2019a; Pengpid & Peltzer, 2019c) 

showing an association between substance use, including current smoking and alcohol 

consumption, and suicide attempts in the adolescent population. An association between substance 

use and poor mental health or suicide attempts may refer to a clustering of risky behaviors. 
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Our findings show that sexual intercourse was significantly associated with suicide attempts, 

which is in concordance with previous research (Smith et al., 2020). In that research, it has been 

concluded that adolescents who reported having their first sexual intercourse before 14 years of 

age were more likely to have several psychological problems compared to adolescence who had 

their first sexual intercourse after the age of 14 years. 

Recent studies have described that urban location (Goldman-Mellor et al., 2018) and feeling 

lonely (Pengpid & Peltzer, 2020) were strongly associated with suicide attempts, whereas our 

present study did not find an association between locations, loneliness, and suicide attempts. 

5.4 Preventive measures in Mongolia 

In Mongolia, the tobacco control law issued in 2005 contained a number of broad statements 

concerning the promotion of research and the exchange of information on tobacco control, and 

included a provision on the establishment of an integrated system of tobacco surveillance. It 

prohibits the sale of tobacco products by vending machine and via internet, and the sale of cigarettes 

by the piece or in small packs. In addition, the law prohibits the sale of tobacco products in 

entertainment areas, bars, and within 500 meters of secondary schools and student dormitories. The 

sale of tobacco products is prohibited to persons under the age of 21 (Baasanjav et al., 2006). 

Additionally, the National Program on NCD Control was approved in 2005, and these documents 

were amended in 2012 and 2015, respectively (State Great Khural of Mongolia, 2012).  

In 2006, the Mongolian Government approved the “National Oral Health” program to reduce 

caries prevalence (MMH, 2006). In 2018, the “Healthy Teeth-Healthy Child” national program to 

address dental diseases was ratified. This program, including dental checkup, counselling, fluoride 

varnish, caries treatment, root canal treatment, and tooth extraction in children aged 2 to 12, will 

be implemented by 2023 (MMH, 2018). A total of 121,000 children had been provided oral health 

services, examinations, and advice by June 2020 (MMH, 2020).   

Information on the risk factors of suicide attempts is fundamental for formulating an effective 

suicide prevention program or intervention. Fostering socio-emotional life skills in adolescents is 

one of the four effective evidence-based interventions to prevent suicide, as stated in the LIVE 

LIFE implementation guideline (WHO, 2021b). In order to achieve that, school-based 

interventions in Mongolia should focus on strengthening general mental health, mitigating violence 

and bullying, as well as on controlling and preventing risky behaviors such as tobacco or alcohol 
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use. Improved sexual health education, e.g., teaching strategies for refusing unwanted sex, might 

also contribute to reducing the risk of attempted suicide. Better self-esteem and development of 

life skills (including proper habits and lifestyle for a good general and mental health, healthy eating 

behavior, and healthy decision making) have been proven to decrease the risk of suicide among 

young people. 

Considering the above-mentioned, we can state that although population-based efforts have 

been done to improve the health of the general population of Mongolia, the availability of 

comprehensive health promoting programs for the adolescents is limited. Therefore, efficient and 

target-oriented programs for prevention of unhealthy behaviors need to be started among 

Mongolian youths.  

5.4.1 Improving school-based health interventions for Mongolian youths  

The life-course narrative of children and adolescents of the country demonstrates that while the 

government and its partners have made remarkable progress in achieving early childhood 

development outcomes, persistent gaps remain in programming for older children and adolescents. 

The children’s and adolescents’ invisibility in data and in decision making leaves them in a cycle 

of inter-generational inequality (UNICEF, 2020).  

Schools can play a crucial role in health promotion mainly by improving schoolchildren’s 

health literacy, changing their behaviors and promoting academic achievements. The WHO, 

UNICEF and UNESCO support various international initiatives such as the WHO’s “Global 

School Health Initiative” (WHO, 1999) and the “Focusing Resources on Effective School Health 

Initiative” (Joerger & Hoffmann, 2002) which share the recognition of the importance of 

addressing school health in an integrated and comprehensive approach.   

Mukamana and Johri demonstrated that school-based interventions have the potential to 

improve the health and well-being of students and their communities especially by focusing on 

both individual and environmental determinants of health (Mukamana & Johri, 2016). 

In Mongolia, health education classes have been introduced at primary (with focus on hand and 

oral hygiene behaviors), secondary (with focus on nutritional habits, diet and physical activity) and 

high (focusing on reproductive health, and mental well-being/communication skills) level of 

education to improve adolescents’ understanding of their body and health. However, key 

informants reported that the quality of these classes is very poor, and therefore little impact was 
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observed (MMEC, 2020). In absence of appropriate health specialists within the education system, 

these classes are taught by non-qualified biology teachers or physical education teachers. The 

Mongolian Ministry of Health (MMH) introduced a specialized program on adolescent health, 

which includes a two-and-half day training for medical doctors at rural area hospitals a few years 

ago. The two core focus areas are sexual and reproductive health, and mental health, which means 

that these appointed specialists remain ill-equipped to handle sensitive cases involving vulnerable 

and often traumatized adolescents (UNICEF, 2020).  

Our study results showed that a remarkable proportion of school-attending adolescents were 

current smokers, had poor oral hygiene, and had a history of attempted suicide. Male adolescents 

were more likely to smoke and having poor oral hygiene than female ones, and increase in age was 

associated with progressively fewer suicide attempts among female adolescents. Between the 

health damaging behaviors, the following correlations were revealed in the present study. 

Adolescents who used substances (e.g. alcohol), or followed unhealthy diet (e.g. inadequate fruit 

and vegetable intake), had other risky behaviors (e.g. physical inactivity), and mental distress 

(loneliness, anxiety-induced sleep disturbance, etc.). Those being injured and/or bullied and not 

being controlled by their parents were more likely to smoke, having poor oral hygiene and 

attempting suicide. The findings of our research showed that on the one hand the unfavorable 

behavior of adolescents is related to the school as an important setting of health promotion, on the 

other hand it is influenced by the parents’ behavior and attitude.  

Based on our results we can conclude that a comprehensive health prevention 

program/intervention involving both schools and families is needed in order to improve the health 

and health behavior of Mongolian adolescents. A school-based health prevention 

program/intervention should include the following: 

 Targeted prevention of substance use, especially smoking prevention, promotion of 

healthy nutrition, oral and mental health among school-attending adolescents such as to 

give information about harmful effects of substance use and how they damage their 

body in future life. 

 Improving refusal skills and self-efficacy as it relates directly to tobacco or alcohol use 

or pressure to use. 

 Distribution of materials on health risk behaviors and healthy lifestyle. 
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 Construction of hygienic facilities, supervised tooth brushing, to give information about 

“tooth-friendly food”. 

 Training for life-skills including self-esteem and stress management; small group 

discussion, student competitions and school-wide health promotion efforts and outreach 

to families and communities. 

 Promotion of safe and healthy learning environment. 

 Use of technological innovation and digital platforms to provide learning tools for 

adolescents with information and knowledge on healthy lifestyle, reproductive health 

and mental health/well-being. 

 Improve knowledge and skills of school social workers and doctors to address 

adolescent health risk behaviors including substance use, nutritional habits, oral 

hygiene, mental health, and reproductive health. 

These activities should be implemented by schoolteachers, students, school nurses or other 

community members. Interventions focusing on individual factors have to involve the training of 

teachers, the education of students on relevant health subjects, and the training or sensitization of 

students’ parents or communities.  

School-based learning activities have to be integrated in regular school curricula or provided 

through extracurricular activities. Moreover, interventions targeting environmental factors involve 

the establishment or improvement of school health policies, provision of health services, better 

hygienic facilities, partnerships between schools and communities. These interventions will not 

only focus on environmental factors but also include health education components to improve 

students’ knowledge and attitude. 

Parents have a strong influence on the lives of their children and can positively affect 

adolescents’ mental and physical well-being through encouragement and facilitation. Recent 

studies indicated that a variety of parental involvement factors including parents’ warmth, 

supportive parenting, parental encouragement, and overall parental engagement were associated 

with improved health outcomes and educational achievements among adolescents (Davids et al., 

2017; Benner et al., 2016). Baig et al. reported that adolescents with higher parental involvement 

had significantly higher odds of good nutrition, good hygiene including oral hygiene and physical 

activity, and lower odds of physical harm, being bullied, poor mental health, and substance use 
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including tobacco use (Baig et al., 2021). These studies are in correlation with our results, so it can 

be stated that parents have a key role in the health promotion of children and adolescents, and this 

should be considered as an important aspect of capacity building in school-based health promotion 

programs.  

The International Union of Health Promotion Education (IUHPE) guidelines state that a school 

program for health promotion should allow 3–4 years to achieve intermediate goals; and sustain 

them over a period of 5–7 years to achieve long term objectives (IUHPE, 2008). Thus, allowing 

enough time to monitor planned activities and to achieve anticipated outcomes is necessary. 

5.5 Strengthens and limitations of study 

GSHS was a large, nationally representative survey, the data of which were collected by the 

WHO and the CDC. The GSHS is globally recognized and implemented providing highly 

generalizable data and findings. Schools and students were randomly selected from both urban and 

rural areas. Nonetheless, the findings in our study should be interpreted as having several 

limitations. First, there are no reliability and validity studies examining GSHS items within the 

context of Mongolian culture. Second, the study was cross-sectional, which meant that at one point 

in time, the students who were absent on the day of survey could not be included. Also, cross-

sectional studies do not prove causation, but they provide information on correlations. Third, a self-

report questionnaire was applied, so the children might have provided invalid answers. Finally, 

although the involvement of parents/guardians may protect young people from risk factors, the 

GSHS 2019 in Mongolia has not assessed parental engagement. 
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6. Conclusions 

Using a large and representative sample of adolescents in Mongolia, our study found that the 

prevalence of current smoking was 8.5%, poor oral hygiene was 33%, and a high prevalence 

(32.1%) of suicide attempts was observed. Several demographic factors, including male gender 

and older age; substance use including alcohol and other tobacco use; dietary behaviors including 

carbonated soft drinks, fast food, inadequate fruit and vegetable intake; risky behaviors including 

having had sexual intercourse, sitting more than 3 hours a day, being physically inactive, one or 

both parents smoking and exposure to SHS; psychological factors including anxiety-induced sleep 

disturbance and having no close friend; injury and violence including being bullied, having been 

frequently physically attacked or injured; and parental factors including truancy, poor parental 

supervision, connectedness and bonding were found to be significantly associated with health risk 

behaviors such as current cigarette smoking, poor oral hygiene, and suicide attempts. 

This study was focused on health risk behaviors including smoking behavior, poor oral hygiene 

and suicide attempts and its relation to risky behaviors. A better understanding of these 

relationships will contribute to designing a better health promotion and wellness education 

program. 

Young people aged between 10 and 19 years face many pressures and challenges, including 

increasing academic demands and expectations, changing social relationships with family and 

peers, and increasing exposure to online interactions. Adolescence is a period of rapid physical 

growth and brain development, bringing its own physical and emotional challenges. These years 

mark a period of increasing autonomy during which health-related behaviors develop, so 

independent decision-making may influence the young’s current and future health. Behaviors 

established during this transition period can continue into adulthood, affecting issues such as 

substance use, general and oral health, mental health, as well as longer-term health outcomes. 

Exposure to alcohol or tobacco use, poor general and oral hygiene, poor mental health, for example, 

present risks not only to the adolescents’ current health and well-being, but also to their future 

health. Association of adolescents’ smoking behavior, poor oral hygiene, and suicide attempts with 

other risky behaviors is an important issue in adolescent health research, and such work could 

provide a better understanding of the characteristics of Mongolian teenagers in their risky 

behaviors. 
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Our results underline that the problem is increasing among adolescents, and the results may 

call the attention of the Mongolian government to the need to develop an independent and 

comprehensive adolescent school-based health promotion programs. Such programs should be 

combined with prevention of tobacco use, general, oral and mental health promotion, and lifestyle 

intervention programs for this young population as the future adult generation. 

Strengthening the comprehensive health promotion and prevention program at schools means 

reduction and avoidance of unhealthy habits such as smoking and use of other substances; choosing 

healthy diet and food; increasing physical activity; reducing sitting long period of time at the 

computer or playing video games or during school classes; increasing awareness of personal 

general health including oral and mental health. It also includes providing information related to 

risk and protective factors in youth’s health, especially for teachers and students at teacher’s 

training schools, so that they can transfer the knowledge to their students. Important elements of 

that include mitigating violence and bullying, improving sexual health education, e.g., teaching 

strategies for refusing unwanted sex, which might also contribute to a reduced risk for attempted 

suicides among the Mongolian adolescents. These are the key components of how to handle the 

adolescent health risk behaviors. 

Most of the school-based programs were developed and implemented in the western countries, 

and the availability of school-based intervention programs for adolescent health promotion in 

Asian countries, especially in Mongolia, is limited. Parallel with the implementation of a school-

based program an indicator system has to be developed to measure the achievements of the 

program. The indicators based on the GSHS questionnaire are suitable to follow the changes, but 

some school and program specific indicators are also needed. The development of these specific 

indicators can be done in the framework of another study in parallel with the characterization of 

the school programs. These specific indicators are best developed parallel with shaping the school-

based programs. 
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Abstract: Brushing at least twice a day is one of the most effective methods for the prevention
of dental caries and oral diseases. The aim of the present study was to determine the prevalence
and correlates of poor oral hygiene in Mongolian school-going students. A secondary analysis of
nationally representative data from the 2013 Mongolian Global School-based Health Survey (GSHS)
was performed. In the survey, a questionnaire was completed by 5393 students aged 12–16 years
old. The prevalence of poor oral hygiene and its association with some independent variables were
analyzed by frequency distribution, chi-squared test, and logistic regression. The overall prevalence
of poor oral hygiene was 33%. In the multivariate analysis, male students, inadequate fruit and
vegetable intake, parents’ smoking, being exposed to second-hand smoke, poor parental supervision
and connectedness, physical inactivity, and sedentary behavior were significantly associated with
poor oral hygiene. Meanwhile, students who ate fast food and drank carbonated soft drink were
found to be less likely to be poor tooth-brushers in 2013. Various determinants were identified in
connection with poor oral hygiene. Based on these findings, it is recommended that an oral health
promotion program should be combined with general health promotion and lifestyle intervention
programs for this target population.

Keywords: oral hygiene; prevalence; health survey; risk factors; Mongolia; school going students

1. Introduction

Oral health is an essential component of well-being during the whole lifetime [1].
Good oral hygiene (brushing tooth twice a day) is one of the most effective methods for the
prevention of dental caries and other oral diseases [2]. The World Dental Federation and
World Health Organization (WHO) have indicated that more than 200 diseases can be the
consequence of dental caries [3].

In Mongolia, the first National Survey of Oral Health Status of children aged 5, 12, 15,
and 18 years and adults aged 35–44 and 65–74 years in Mongolia (2013) and the Dental
Survey in Mongolia (2014) showed a dramatic increase of caries among children as well as
complications in adults in both urban and rural areas of the country compared to the previ-
ous study, which was conducted by the School of Dentistry, Mongolian National University
of Medical Sciences in 2008 [4]. The prevalence of caries in Mongolian children is still high
and has not significantly changed since 1993 [5]. According to the survey performed by
Tungalag et al., 90% of the population suffers from dental diseases nationwide, and dental
caries in children is the highest among all age groups [6].

The Mongolian Government approved the “National Oral Health” program in 2006.
Based on the recommendation of the WHO, implementing the program was expected to
reduce caries prevalence by up to 78.0% to 80.1% among 5 to 6 year olds, 60.0% to 62.0%
among 12 year olds, and 70% to 71.6% in the adult population, [7].
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Recommended tooth-brushing prevalence among school children was found to be
22.45% in four South-East Asian countries [8]. Poor oral hygiene among adolescents has
been associated with being male [9], older age [10], sweets intake (including soft drink) [11],
infrequent fruits and/or vegetables consumption [10], smoking behaviors [12], lack of
protective factors including poor parental supervision [13], and unhealthy lifestyles such
as inadequate exercise and sedentary leisure time [14].

Until now, no studies have investigated poor oral hygiene among Mongolian ado-
lescents. Therefore, we aimed to investigate the prevalence and correlates of poor oral
hygiene in Mongolian school-going students.

2. Materials and Methods
2.1. Participants and Procedures

In 2013, the Mongolian Ministry of Health and the Public Health Institute conducted
the second nationwide Global School Based Health Survey (GSHS) in Mongolia. We carried
out a secondary analysis using existing data obtained from the Mongolian GSHS 2013. The
GSHS uses a standardized sampling strategy in all participating countries worldwide. The
Mongolian GSHS surveyed students aged 12–16 years old (attending school grades 7–12)
in nine districts of Ulaanbaatar and 21 provinces. The first-stage sampling frame involved
the selection of schools. The second-stage sampling frame involved the selection of classes
within the selected schools. Classes were selected randomly from all eligible classes (grades
7–12). All 59 selected schools as well as all 202 selected classes participated in the survey.
All students in each selected class were given a consent form (to be signed by the student)
and asked to participate voluntarily in the survey. The survey questionnaire was answered
by 5393 students in grades 7–12. The school response rate was 98%, the student response
rate was 89%, and the overall response rate was 88% [15].

2.2. Measures

The dependent variable of this analysis was poor oral hygiene. It was measured on
the basis of the following question: “During the past 30 days, how many times per day did
you usually clean or brush your teeth?” Response options were 1 = Did not brush my teeth,
2 = Less than 1 time per day, 3 = 1 time per day, 4 = 2 times per day, 5 = 3 times per day,
and 6 = 4 or more times per day; poor oral hygiene was defined as brushing teeth less than
two times per day (response codes 1 to 3) and good oral hygiene when brushing 2 or more
times per day (response codes 4 to 6).

The independent variables were demographic factors, dietary behaviors, smoking
habits and exposure, protective factors, physical activity, and sedentary behavior-related
factors. All variables were recoded to dichotomous variables except age, which was
analyzed as a continuous variable.

2.2.1. Demographic Factors

Sex: “What is your sex?” (response option was 1 = male and 2 = female; recoded
0 = male (1) and 1 = female (2)).

Age: “How old are you?” (response options were 1 = 11 years old or younger,
2 = 12 years old, 3 = 13 years old, 4 = 14 years old, 5 = 15 years old, 6 = 16 years old,
7 = 17 years old and 8 = 18 years old; recoded 0 = 12 years old or younger (1–2), 1 = 13 years
old (3), 2 = 13 years old, 3 = 14 years old (4), 4 = 15 years old (5) and 5 = 16 years old or
older (6–8)).

2.2.2. Dietary Behaviors

Carbonated soft drink intake: “During the past 30 days, how many times per day did
you usually drink carbonated soft drinks, such as Coca, Pepsi Cola?” (response options
were 1 = Did not drink soft drinks, 2 = Less than one time per day, 3 = 1 time per day,
4 = 2 times per day, 5 = 3 times per day, 6 = 4 times per day and 7 = 5 or more times per
day; recoded 0 = yes (2–7) and 1 = no (1)).
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Fast food intake: “During the past 7 days, on how many days did you eat food from a
fast food restaurant, such as pizza or burger places?” (response options were 1 = 0 days,
2 = 1 day, 3 = 2 days, 4 = 3 days, 5 = 4 days, 6 = 5 days 7 = 6 days and 8 = 7 days; recoded
0 = yes (2–8) and 1 = no (1)).

Fruit intake: “During the past 30 days, how many times per day did you usually eat
fruit, such as apples, grapefruit, bananas, or kiwi?” (response options were 1 = I did not eat
fruit during the past 30 days, 2 = Less than one time a day, 3 = 1 time per day, 4 = 2 times
per day, 5 = 3 times per day, 6 = 4 times per day and 7 = 5 or more times per day; recoded
0 = inadequate (1–4) and 1 = adequate (5–7)).

Vegetable intake: “During the past 30 days, how many times per day did you usually
eat vegetables, such as carrots, cabbage, or green vegetables?” (response options were 1 = I
did not eat vegetables during the past 30 days, 2 = Less than one time a day, 3 = 1 time per
day, 4 = 2 times per day, 5 = 3 times per day, 6 = 4 times per day and 7 = 5 or more times
per day; recoded 0 = inadequate (1–4) and 1 = adequate (5–7)).

2.2.3. Smoking Behaviors

Cigarette smoking: “During the past 30 days, on how many days did you smoke a
cigarette?” (response options were 1 = 0 days, 2 = 1 or 2 days, 3 = 3 to 5 days, 4 = 6 to 9 days,
5 = 10 to 19 days, 6 = 20 to 29 days and 7 = All 30 days; recoded 0 = currently smoking (2–7)
and 1 = never smoking (1)).

Parental smoking: “Which of your parents or guardians use any form of tobacco?”
(responses options were 1 = neither, 2 = my father, 3 = my mother, 4 = both and 5 = I do not
know; recoded 0 = one or both (2–4) and 1 = none (1)).

Second-hand smoke: “During the past 7 days, on how many days did people smoke
in your presence?” (response options were 1 = 0 days, 2 = 1 or 2 days, 3 = 3 or 4 days, 4 = 5
or 6 days and 5 = all 7 days; recoded 0 = yes (2–5) and 1 = no (1)).

2.2.4. Protective Factors

Parental supervision: “During the past 30 days, how often did your parents or
guardians check to see if your homework was done?” (response options were 1 = never,
2 = rarely, 3 = sometimes, 4 = most of the times and 5 = always; recoded 0 = no (1–2) and
1 = yes (3–5)).

Parental connectedness: “During the past 30 days, how often did your parents or
guardians understand your problems and worries?” (response options were 1 = never,
2 = rarely, 3 = sometimes, 4 = most of the times and 5 = always; recoded 0 = no (1–2) and
1 = yes (3–5)).

Parental bonding: “During the past 30 days, how often did your parents or guardians
really know what you were doing in your free time?” (response options were 1 = never,
2 = rarely, 3 = sometimes, 4 = most of the times and 5 = always; recoded 0 = no (1–2) and
1 = yes (3–5)).

2.2.5. Physical Activity

Leisure time physical activity was assessed by asking participants: “During the past
7 days, on how many days were you physically active for a total of at least 60 min per
day?” (response options were 1 = 0 days, 2 = 1 day, 3 = 2 days, 4 = 3 days, 5 = 4 days,
6 = 5 days, 7 = 6 days and 8 = 7 days; recoded 0 = physically inactive (1) and 1 = physically
active (2–8)).

2.2.6. Leisure Time Sedentary Behavior

This was assessed by asking participants about the time they spend mostly sitting
when not in school or doing homework: “How much time do you spend during a typical
or usual day sitting and watching television, playing computer games, talking with friends,
or doing other sitting activities?” (response options were 1 = Less than 1 h per day, 2 = 1 to
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2 h per day, 3 = 3 to 4 h per day, 4 = 5 to 6 h per day, 5 = 7 to 8 h per day and 6 = more than
8 h per day; recoded 0 = yes (3–6) and 1 = no (1–2)).

2.3. Data Analysis

Data analysis was performed by using IBM SPSS version 24 software. Frequency
distributions were used to describe demographic characteristics of the sample. Univariable
and multivariable logistic regression analyses were applied to reveal the associations
between poor oral hygiene and selected independent variables.

3. Results
3.1. Description of the Study Sample

The Mongolian GSHS 2013 was conducted with a total sample size of 5393 students.
One-third of the students (33%) reported to have had poor oral hygiene in the 30 days
preceding the survey. The main characteristics of the sample are shown in Table 1.

Table 1. Sample characteristics associated with poor oral hygiene among school going students in
Mongolia (univariable logistic regression).

Poor Oral Hygiene
UAOR 95% CI p Value

Variables N %

Demographic factors
Gender

Male (n = 2516) 928 37 1.40 1.25–1.57 <0.001
Female (n = 2854) 839 29.5 1.00

Age* (increase 1 year of age) 1.06 1.02–1.10 0.003
12 y.o or younger (n = 652) 196 30.1
13 years old (n = 1102) 340 30.9
14 years old (n = 994) 315 31.9
15 years old (n = 1017) 359 35.3
16 y.o or older (n = 1615) 559 34.7

Dietary behaviors
Carbonated soft drink

Yes (n = 1785) 529 29.9 0.80 0.71–0.91 <0.001
No (n = 3594) 1240 34.5 1.00

Fast food intake
Yes (n = 2936) 876 30 0.74 0.66–0.84 <0.001
No (n = 2416) 878 36.4 1.00

Fruit intake
Inadequate intake (n = 4918) 1677 34.2 2.18 1.70–2.78 <0.001
Adequate intake (n = 447) 85 19.2 1.00

Vegetable intake
Inadequate intake (n = 4047) 1484 36.7 2.15 1.86–2.50 <0.001
Adequate intake (n = 1302) 274 21.2 1.00

Smoking behaviors
Cigarette smoking

Currently smoking (n = 456) 187 41.5 1.49 1.22–1.81 <0.001
Never smoke (n = 4888) 1571 32.2 1.00

Parental smoking
One or both (n = 2397) 875 36.6 1.35 1.20–1.52 <0.001
None (n = 2889) 861 29.9 1.00

Passive smoking
Yes (n = 3237) 1153 35.8 1.40 1.24–1.58 <0.001
No (n = 2113) 599 28.4 1.00

Protective factors
Parental supervision

No (n = 1710) 661 38.8 1.47 1.30–1.66 <0.001
Yes (n = 3653) 1096 30.1 1.00

Parental connectedness
No (n = 2709) 1015 37.6 1.54 1.37–1.73 <0.001
Yes (n = 2642) 739 28.1 1.00

Parental bonding
No (n = 1718) 644 37.6 1.36 1.20–1.53 <0.001
Yes (n = 3599) 1102 30.7 1.00

Physical activity
Inactive (n = 1657) 650 39.3 1.51 1.34–1.70 <0.001
Active (n = 3687) 1103 30 1.00

Sedentary behavior
Yes (n = 2342) 831 35.6 1.23 1.10–1.38 <0.001
No (n = 3026) 930 30.8 1.00

* Age: continuous variable in logistic regression analysis. UAOR: UnAdjusted Odds Ratio. 95% CI: 95%
Confidence Interval. yo: years old.
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3.2. Factors Associated with Poor Oral Hygiene

According to the univariate analysis, students who reported poor oral hygiene tended
to be males and be in age group older than 12 years. They consumed carbonated soft drinks
and fast food, had inadequate fruit and vegetable intake, smoked cigarettes, one or both
parents were smokers, were exposed to second-hand smoke at home, and suffered from
poor parental supervision and disconnectedness. Parents of these students typically did
not know what their children did, and the students were physically inactive and spent
more than 3 h per day sitting. All the listed factors were in a significant relationship with
poor oral hygiene among Mongolian school-going students.

Multivariable analysis showed that males were 1.54 times (Adjusted Odds Ratio;
(AOR) = 1.54; 95% Confidence Interval (CI) [1.36–1.75]) as likely as females to have poor oral
hygiene. Concerning dietary behaviors, students who consumed carbonated soft drinks
and fast food were 15% (AOR = 0.85; 95% CI [0.74–0.97]) and 26% (AOR = 0.74; 95% CI
[0.65–0.84]) less likely to be associated with insufficient tooth brushing. Moreover, students
who had inadequate fruit and vegetable intake were 80% (AOR = 1.80; 95% CI [1.36–2.37])
and (AOR = 1.80; 95% CI [1.59–2.21]) more likely to have poor oral health than students
who ate adequate amounts of fruits and vegetables. As to smoking behaviors, students
whose parents (one or both) were smokers were 1.23 times more likely to report poor tooth
brushing (AOR = 1.23; 95% CI [1.08–1.40]), and those being exposed second-hand smoke
were 1.22 times (AOR = 1.22; 95% CI [1.06–1.40]) more likely to report poor tooth brushing.
Regarding protective factors, students whose parents did not check homework were 17%
more likely to report poor dental hygiene compared to fellow students (AOR = 1.17; 95%
CI [1.02–1.35]), and those whose parents did not understand trouble were 30% (AOR = 1.30;
95% CI [1.13–1.49]) more likely to report poor dental hygiene compared to fellow students.
Students who were physically inactive were 1.51 times (AOR = 1.51; 95% CI [1.32–1.73]) as
likely to report brushing tooth less than 2 times a day. Furthermore, students who spent
sitting more than 3 h per day were 1.39 times (AOR = 1.39; 95% CI [1.22–1.58)]) as likely to
have poor oral hygiene. These results are presented in Table 2.

Table 2. Sample characteristics associated with poor oral hygiene among school-going students in
Mongolia (multivariable logistic regression).

Variables AOR 95% CI p Value

Demographic factors
Male gender 1.54 1.36–1.75 <0.001
Increase one year of age * 1.00 0.96–1.05 0.813
Dietary behaviors
Carbonated soft drink intake 0.85 0.74–0.97 0.023
Fast food intake 0.74 0.65–0.84 <0.001
Inadequate fruit intake 1.80 1.36–2.37 <0.001
Inadequate vegetable intake 1.80 1.59–2.21 <0.001
Smoking behaviors
Currently smoking 1.20 0.96–1.51 0.106
One or both parents smoking 1.23 1.08–1.40 0.002
Exposed second-hand smoke 1.22 1.06–1.40 0.005
Protective factors
Poor parental supervision 1.17 1.02–1.35 0.023
Parental disconnectedness 1.30 1.13–1.49 <0.001
Poor parental bonding 1.03 0.89–1.20 0.609
Physically inactive 1.51 1.32–1.73 <0.001
Sedentary behavior 1.39 1.22–1.58 <0.001

* Age: continuous variable; AOR: Adjusted Odds Ratio; 95% CI: 95% Confidence Interval.

4. Discussion

By assessing a national sample of school-going students in Mongolia, we found that
the prevalence of poor oral hygiene was 33% (including 37% of male students and 29.5% of
female students) in 2013. This result was lower than the data from the 2010 GSHS Mongolia,
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when almost one-third of the students (41.8% of boys and 31.6% of girls) were poor tooth
brushers [16], and it was lower than the prevalence in Afghanistan adolescents (60.7%) [17].
However, the last Mongolian result was higher compared to the Cambodian adolescents
(20.2%) [18].

We revealed that self-reported poor oral hygiene was in correlation with male gender,
inadequate fruit and vegetable intake, one or both parents being smokers, exposure to
second-hand smoke, poor parental supervision and disconnectedness, and physically inac-
tive and sedentary behavior. In addition, fast food and carbonated soft drink consumption
were protective factors for poor tooth brushing (i.e., less than 2 times a day) according to
the 2013 data.

In concordance with a previous study [19], our work identified males as showing poor
oral hygiene behavior (less frequent tooth brushing) more frequently. It is explained that
girls were more considerate of their body and appearance, and thus for their oral health,
than boys.

High consumption of soft drinks among both younger and older adolescents was
described as a predictor of poorer oral health and unhealthier lifestyle compared to those
with lower consumption [20]. In contrast to that, findings of the current study showed that
frequent carbonated soft drink and fast food consumption was a protective factor for tooth
brushing less than 2 times a day.

This study confirmed the association between inadequate fruit and vegetable intake
and poor dental hygiene, indicating that among young people, the consumption of un-
healthy foods (lacking fruits and vegetables) is a part of wrong oral and general health
behavior. It is also possible that low parental control may result in a higher prevalence of
inadequate fruit and vegetable intake and poor oral health [14].

Furthermore, in this study, smoking behaviors (parental smoking and second-hand
smoke exposure) were higher among poor tooth brushers. Adolescents with good oral
health behavior tend to avoid smokers, thus reducing their second-hand smoke (SHS)
exposure [8]. Additionally, adolescents who have good oral and general hygiene behavior
may have better knowledge of the hazardous effects of smoking and passive smoke and,
therefore, they might tend to avoid SHS exposure compared to those who smoke.

Parental involvement appeared to be determinant in several health behaviors, includ-
ing oral health among adolescents. Socio-economic changes also affect parental care, as
modern parents need to work more, cannot supervise children, and sometimes, they do
not know about their children’s general and dental hygiene problems during the ado-
lescent development. The results presented here indicate that a low level of parental
bonding is associated with poor oral hygiene in adolescents, similarly to the findings of
Hamilton et al. [21].

Some previous studies have highlighted the relationship between oral and general
health behaviors. Regarding general health behaviors, this study found an association
between being physically inactive, sedentary leisure time, and poor tooth brushing [17].
Unhealthy lifestyles may lead to worse poor oral and general hygiene.

The Government of Mongolia ratified “Healthy Teeth-Healthy Child” national pro-
gram in 2018 to address dental diseases. This program will be implemented until 2023:
including dental checkup, giving advice, caries treatment, root canal treatment, fluoride
varnish, and tooth extraction to children ages 2 to 12. A total of 121,000 children had been
provided oral health services, examinations, and advice by June 2020 [22].

Many countries have introduced effective school-based programs to improve the oral
health of children. School policies and practices on healthy diet, particularly policies on
sugar intake, that ensure healthy foods and drinks are provided in all areas (urban and
rural), serving to promote healthy dietary behaviors from an early age [23].

5. Strengths and Limitations

GSHS was a large, nationally representative survey, the data of which were collected
by the WHO and the Centers for Disease Control and Prevention (CDC). The GSHS is
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globally recognized and implemented providing highly generalizable data and findings.
Schools and students were randomly selected from both urban and rural areas. Nonetheless,
the findings in our study should be interpreted as having several limitations. First, there are
no reliability and validity studies examining GSHS items within the context of Mongolian
culture. Second, the cross-sectional nature of the study means that at one point in time, we
could not assess the characteristics (e.g., oral hygiene) of students who were absent that
day. Third, data were collected based on self-report, which may have biased the results.

6. Conclusions

Using a large and representative sample of school-going students in Mongolia, this
study found the prevalence of poor oral hygiene among school-going students in Mongolia
to be 33%. Factors such as male gender, inadequate fruit and vegetable intake, parents
smoking, exposed second hand-smoke, poor parental supervision and disconnectedness,
being physically inactive, and sitting more than 3 h a day are risk factors; meanwhile,
carbonated soft drink and fast food intake are protective factors of poor oral hygiene
among school-going students in Mongolia. Based on these findings, it is recommended
that oral health promotion programs should be combined with general health promotion
lifestyle intervention programs for this target population.
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Abstract: Attempting suicide is an important risk factor that can lead to suicide death. The aim of the
current study was to examine the prevalence of suicide attempts and to identify the gender-specific
predictors of suicide among adolescents in Mongolia. We analyzed data from the 2019 Mongolian
Global School-Based Health Survey (GSHS) conducted nationwide among 13–18-year-old students.
Univariable and multivariable analyses were performed to assess the correlates of suicide attempts.
Overall, 32.1% of the adolescents reported to have had suicide attempts. Multivariable analysis
showed a significant association in the total sample of suicide attempts with lack of close friends,
anxiety, injury and violence, smoking and alcohol drinking, and sexual intercourse. Male suicide
attempters were less likely to have close friends and more likely to have injuries, been physically
attacked, been bullied, smoke, drink alcohol, and have had sexual intercourse. Within the female
subgroup, anxiety, injury and violence, smoking and alcohol drinking significantly increased the
odds of reporting suicide attempts. Increase of the student’s age by one year decreased the odds
ratio of suicide attempts. Nearly one in three students had had a suicide attempt. Several factors,
including mental distress, violence, and risky behaviors were found to be associated with suicide
attempts. These can aid in designing intervention strategies for preventing suicidal behaviors among
adolescents.

Keywords: prevalence; suicide; attempt; adolescents; health survey; Mongolia

1. Introduction

Suicide and suicide-related behavior in young people have become serious and urgent
global public health problems. More than 700,000 people in the world lose their life each
year as a consequence of suicide [1]. In 2016, more than one in every 100 deaths (1.3%) was
the result of committing suicide, and among individuals aged between 15 to 19 years, it
was the third-leading cause of mortality. In addition, most of the world’s suicides occurred
in low and middle-income countries (LMICs) (79%) [2], and in 2016, globally, more than
62,000 youths committed suicide [3].

Data on the prevalence of suicide attempts are available from various countries. Asia
is the continent with the largest population size, and more than 60% of the world’s suicides
occur in Asia, with China, India, and Japan being the most significant contributors to global
suicide counts [4]. In Mongolia, mental health is second among the top five challenges
that children are facing. The average suicide rate of Mongolian adolescents is five times as
high as that of East Asia or the Pacific region. Moreover, in Mongolia, the suicide mortality
among the young aged 10–14 years increased from 3.3% in 2003 to 11.4% in 2019 [5].

According to the statistical data, suicide rates among the young are alarming. For
instance, the standardized suicide rates increased from 3.5 to 5.3 per 100,000 between
2001 and 2010 in South Korea [6], and from 9.1% to 11.3% between 2004 [7] and 2012 [8]
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in Taiwan, respectively. On average, 450 suicides occurred each year in Mongolia [9]
and with 23.3 suicides per 100,000 inhabitants in 2016, the country ranked third in the
world. A significant increase in suicide rates among adolescents (15–19 years) was found
in Mongolia. In the 2010 Mongolian Global School-Based Health Survey (GSHS), the
prevalence of suicide attempts was 8.7% [10]. Davaasambuu et al. found, in 2013, that
about 10% of students had attempted suicide in the past 12 months, and students who
lived in urban areas were more likely to have had a suicide attempt (11.8% vs. 8.6%) [11].

Suicide and suicide-related behaviors are multifactorial and complex. Many stud-
ies have shown that demographic variables, mental distress, violence, and risky behav-
iors, including substance use, are associated with increased risk of suicidal behavior in
youth. Demographic factors connected with a suicide attempt may include being a fe-
male [12], older age [13], and urban locations [14]. Mental distress, including lack of close
friends [15], anxiety-induced sleep disturbance [16], feeling lonely [17], and exposure to
bullying/interpersonal violence [18] including suffering a physical attack [19], as well as a
serious injury [20] have been found in a number of studies to be associated with adolescent
suicide attempts. Risky behaviors associated with suicide attempts included substance use
such as smoking [21] or alcohol drinking [22], as well as sexual intercourse [23].

Gender differences seem to play a crucial role in suicidal behavior of young people.
Female adolescents are more prone to show internalizing disorders (e.g., anxiety) which
may mediate the connection with suicidal behaviors [24], and females tend to have more
suicide attempts than males [25]. In contrast, completed suicide was more frequent in
males [26], which may be associated with a higher prevalence of externalizing disorders
(e.g., substance-abuse disorder) [27].

Although findings of studies using the Mongolian GSHS 2010 and 2013 revealed that
suicide attempts had increased significantly, no suicide-prevention program had been
implemented in Mongolia in the previous decade. Considering this, the aim of the current
study was to examine the prevalence of self-reported suicide attempts and to identify the
gender specific predictors among school-attending adolescents in Mongolia using data
from the GSHS 2019.

2. Materials and Methods
2.1. Participants and Procedures

The study involved data from the 2019 Mongolia GSHS. The Mongolian GSHS protocol
was approved by Resolution No. 88 of the Ethical Committee of National Center for Public
Health in November 2018. Students were asked to participate voluntarily in the survey,
and a written informed consent was obtained from each student and parents/guardians.
A two-stage cluster sample design was used to collect data to represent all students from
10 to 18 years of age in Mongolia. In the first stage of sampling, schools were selected
with probability proportional to their reported enrolment size. In the second stage, classes
in the selected schools were randomly chosen, and all students in the selected classes
were eligible to participate. Altogether 4514 students participated in the 2019 Mongolian
GSHS survey. Two types of questionnaires were applied, depending on the age of the
target population (10–12-year-old or 13–18-year-old). The ten core GSHS questionnaire
modules address the leading causes/risk factors of morbidity and mortality among children:
tobacco, alcohol and other drug use; dietary behaviors; hygiene; mental health; physical
activity; sexual behaviors that contribute to HIV infection, other sexually transmitted
infections and unintended pregnancy; unintentional injuries and violence; and respondent
demographics [28]. The question about attempted suicide was asked of the 13–18-year-old
students. This question was answered by 2850 students, so in the present analysis, these
students were considered as total.
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2.2. Measures

With the exception of age, all variables were dichotomized as yes or no answers.
Suicide attempts: “During the past 12 months, how many times did you actually

attempt suicide?” (Response options were from 1 = 0 times to 5 = 6 or more times; coded
1 = no and 2–5 = yes).

The independent variables were demographic factors, mental distress, injury and
violence, and risky behaviors.

2.2.1. Demographic Factors

Gender: “What is your sex?” (Response options were 1 = male and 2 = female).
Age: “How old are you?” (Age in years).

2.2.2. Mental Distress

Close friend: “How many close friends do you have?” (Response options were from
1 = 0 to 4 = 3 or more; coded 1 = no and 2–4 = yes).

Anxiety-induced sleep disturbance: “During the past 12 months, how often have you
been so worried about something that you could not sleep at night?” (Response option
were from 1 = never to 5 = always; coded 1–2 = no and 3–5 = yes).

Loneliness: “During the past 12 months, how often have you felt lonely?” (Response
option were from 1 = never to 5 = always; coded 1–2 = no and 3–5 = yes).

2.2.3. Injury and Violence

Being bullied: “During the past 30 days, on how many days have you been bullied?”
(Response options were from 1 = 0 day to 7 = all 30 days; coded 1 = no and 2–7 = yes).
(Description provided in the questionnaire: Bullying occurs when one or more students or
someone else about your age teases, threatens, ignores, spreads rumors about, hits, shoves,
or hurts another person over and over again).

Physically attacked: “During the past 12 months, how many times have you been
physically attacked?” (Response options were from 1 = 0 time to 8 = 12 or more times;
coded 1 = no and 2–8 = yes). (Description provided in the questionnaire: A physical attack
occurs when one or more people hit or strike someone, or when one or more people hurt
another person with a weapon (such as a stick, knife, or gun)).

Injury: “During the past 12 months, how many times have you been seriously injured?”
(Response options were from 1 = 0 time to 8 = 12 or more times; coded 1 = no and 2–8 = yes).
(Description provided in the questionnaire: An injury is serious when it makes you miss at
least one full day of usual activities (such as, school, sports, or a job) or requires treatment
by a doctor or nurse).

2.2.4. Risky Behaviors

Cigarette smoking: “During the past 30 days, on how many days have you smoked
cigarettes?” (Response options were from 1 = 0 day to 7 = all 30 days; coded 1 = no and
2–7 = yes).

Alcohol drinking: “During the past 30 days, on how many days have you had at least
one drink containing alcohol?” (Response options were from 1 = 0 day to 7 = All 30 days;
coded 1 = no and 2–7 = yes).

Sexual intercourse: “Have you ever had a sexual intercourse?” (Response options
were 1 = yes and 2 = no).

2.3. Data Analysis

Data analysis was carried out with IBM SPSS (Statistical Package for the Social Sci-
ences) version 27 (SPSS Inc., Chicago, IL, USA). Descriptive statistics including frequency,
percentage, median, and interquartile range (IQR) were done to describe the study sample.
Univariable logistic regression analyses were conducted to examine unadjusted associa-
tions between suicide attempts and independent variables. Multivariable forward stepwise
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logistic regression analysis was used to assess the independent contribution of demographic
factors, mental distress, injury and violence, and risky behaviors to suicide attempts. The
independent variables involved in the regression analysis were student age, place of resi-
dence, having close friends, anxiety, loneliness, being bullied, being physically attacked,
injury, cigarette smoking, alcohol drinking, and sexual intercourse. Student age was consid-
ered as a continuous variable in the model. Odds ratio (OR) and 95% CI of OR were used to
indicate the association between the suicide attempts and the selected list of independent
variables. Statistical significance was defined at p < 0.05. Nagelkerke R2 values were used
to evaluate the explanatory power of the models.

3. Results

A total of 2850 subjects were eligible for the analysis. The sex distribution showed
female dominance (56% women and 44% men). The characteristics of the sample (total,
male, and female) are shown in Table 1. The prevalence rate of attempted suicide was 32.1%
in the total sample, 33.3% in males, and 31.3% in females.

Table 1. Sample characteristics of school-attending adolescents included in the study by sex.

Total (2850) Male (1254) Female (1596)
N % N % N %

Suicide attempts
Yes 916 32.1 417 33.3 499 31.3
No 1934 67.9 837 67.3 1097 68.7

Demographic factors
Median age in year (IQR *) 15 −3 15 −2 15 −3
Place of residence

Urban 916 32.1 412 32.9 504 31.6
Rural 1934 67.9 842 67.1 1092 68.4

Mental distress
Close friend

No 154 5.4 53 4.2 101 6.3
Yes 2683 94.1 1195 95.3 1488 93.2
Missing 13 0.5 6 0.5 7 0.4

Anxiety
Yes 752 26.4 266 21.2 486 30.5
No 2094 73.5 987 78.7 1107 69.4
Missing 4 0.1 1 0.1 3 0.2

Feeling lonely
Yes 1254 44 433 34.5 821 51.4
No 1594 55.9 819 65.3 775 48.6
Missing 2 0.1 2 0.2

Injury and violence
Being bullied

Yes 1144 40.1 568 45.3 576 36.1
No 1699 59.6 682 54.4 1017 63.7
Missing 7 0.2 4 0.3 3 0.2

Being physically attacked
Yes 1145 40.2 598 47.7 547 34.3
No 1703 59.8 655 52.2 1048 65.7
Missing 2 0.1 1 0.1 1 0.1

Injury
Yes 1472 51.6 738 58.9 734 46
No 1375 48.2 514 41 861 53.9
Missing 3 0.1 2 0.2 1 0.1
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Table 1. Cont.

Total (2850) Male (1254) Female (1596)
N % N % N %

Risky behaviors
Cigarette smoking

Yes 894 31.4 469 37.4 425 26.6
No 1950 68.4 780 62.2 1170 73.3
Missing 6 0.2 5 0.4 1 0.1

Alcohol drinking
Yes 824 28.9 400 31.9 424 26.6
No 2025 71.1 854 68.1 1171 73.4
Missing 1 0 0 0 1 0.1

Sexual intercourse
Yes 349 12.2 238 19 111 7
No 2491 87.4 1007 80.3 1484 93
Missing 10 0.4 9 0.7 1 0.1

* IQR: interquartile range. Missing: no answer was provided.

According to the univariable analysis (Table 2), male suicide attempters were less
likely to have older age; more likely to be bullied, physically attacked, injured, smoke
cigarettes, and drink alcohol. Female suicide attempters were less likely to have older age;
more likely to live in urban location, have anxiety, feel lonely, be bullied, be physically
attacked, be injured, smoke cigarettes, and drink alcohol. In the total sample, all factors
showed a significant relationship with suicide attempts except sexual intercourse. Female
students who had no close friends were less likely to have suicidal behavior than female
students who had 1 or more close friends. The highest odds were found in connection with
the risky behaviors, and with the injury and violence factors, especially among females.

Table 2. Results of univariable logistic regression analysis for suicide attempts by sex.

Total Male Female

UAOR 95% CI p Value UAOR 95% CI p Value UAOR 95% CI p Value

Demographic factors
Age * (year) 0.87 0.83–0.91 <0.001 0.89 0.82–0.95 0.002 0.85 0.80–0.91 <0.001

Urban location 1.41 1.19–1.66 <0.001 1.15 0.90–1.48 0.251 1.65 1.32–2.07 <0.001

Mental distress
No close friends 0.60 0.41–0.89 0.011 0.94 0.52–1.70 0.852 0.45 0.27–0.77 0.003

Anxiety 1.34 1.12–1.59 <0.001 1.19 0.90–1.58 0.214 1.47 1.18–1.85 0.001
Feeling lonely 1.17 1.00–1.38 0.042 1.11 0.87–1.43 0.369 1.26 1.02–1.56 0.028

Injury and violence
Being bullied 31.93 25.42–40.11 <0.001 32.03 22.19–46.23 <0.001 34.41 25.52–46.40 <0.001

Physically attacked 33.03 26.27–41.53 <0.001 30.18 20.74–43.92 <0.001 42.57 31.34–57.81 <0.001
Injury 21.27 16.60–27.27 <0.001 20.21 13.36–30.56 <0.001 23.60 17.23–32.34 <0.001

Risky behaviors
Smoking 69.89 54.47–89.67 <0.001 43.02 30.39–60.89 <0.001 217.69 133.85–354.01 <0.001

Alcohol drinking 145.73 107.45–197.65 <0.001 125.84 82.43–192.10 <0.001 190.89 119.50–304.93 <0.001
Sexual intercourse 1.22 0.96–1.54 0.092 1.14 0.84–1.53 0.386 1.31 0.88–1.96 0.179

* Age: continuous variable. UAOR: unadjusted odds ratio. 95% CI: 95% confidence interval.

The last step of the stepwise logistic regression models is shown in Table 3. Compared
with the results of univariable analyses, the multiple models showed small differences
in the predictors of attempted suicide in males and females. The living place and feeling
lonely were not significant predictors in all models. Age remained significant in the case
of females; each one year increase in age was associated with progressively fewer suicide
attempts (AOR: 0.84). Anxiety and feeling lonely were not involved in the stepwise model
in males, as was expected from the univariable results (p > 0.05), while in females, anxiety
was a significant predictor (AOR: 2.02). In males, attempted suicide was more likely among
those having sexual intercourse (AOR: 2.14). Altogether, male suicide attempters were less
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likely to have close friends, and more likely to having been bullied, physically attacked,
injured, smoke cigarettes, and drink alcohol, and have had sexual intercourse. Within the
female subgroup, lack of close friends, anxiety, being bullied, being physically attacked
or injured, cigarette smoking, and alcohol drinking significantly increased the odds of
reporting a suicide attempt.

Table 3. Results of multivariable stepwise logistic regression analysis for suicide attempts by sex.

Total Male Female

* AOR 95% CI p Value AOR 95% CI p Value AOR 95% CI p Value

Demographic factors
Age (year) 0.89 0.80–0.99 0.036 - - - 0.84 0.73–0.97 0.017

Mental distress
No close friends 3.3 2.02–5.40 <0.001 5.68 2.55–12.63 <0.001 2.26 1.19–4.28 0.012

Anxiety 1.51 1.09–2.10 0.013 - - - 2.02 1.30–3.12 0.002

Injury and violence
Being bullied 2.41 1.67–3.47 <0.001 2.88 1.65–4.99 <0.001 2.22 1.35–3.65 0.001

Physically attacked 2.59 1.80–3.73 <0.001 3.25 1.84–5.74 <0.001 2.76 1.67–4.54 <0.001
Injured 2.35 1.66–3.31 <0.001 2.78 1.59–4.87 <0.001 2.29 1.46–3.59 <0.001

Risky behaviors
Cigarette smoking 5.02 3.17–7.95 <0.001 3.93 2.19–7.07 <0.001 13.62 5.55–33.45 <0.001
Alcohol drinking 12.83 8.00–20.58 <0.001 17.58 9.59–32.24 <0.001 5.17 2.07–12.90 <0.001

Sexual intercourse 1.86 1.17–2.95 0.008 2.14 1.16–3.95 0.014 - - -

Nagelkerke R2 0.779 0.793 0.781

Reference categories: rural location, had close friends, did not report anxiety, did not report loneliness, did not
report being physically attacked, did not suffer any injury, did not report being bullied, no cigarette smoking,
no alcohol drinking, and no sexual intercourse. * AOR: adjusted odds ratio. Variables not entered in the models:
Total: living place and feeling lonely; male: age, living place, anxiety, and feeling lonely; female: living place,
feeling lonely, and sexual intercourse.

4. Discussion

This was a cross-sectional study among school-attending adolescents based on the
2019 Mongolian GSHS. Mongolia belongs to the Western Pacific (WPR) region, which
exhibited the highest overall prevalence of suicide attempts [29]. The prevalence of suicide
attempts is a major concern in LMICs among young people aged 10–19 years. In this study,
the prevalence of suicide attempts during the previous 12 months was 32.1% (33.3% for the
males and 31.3% for the females), which was much higher than in previous studies based
on the Mongolian GSHS of 2010 (8.7%) [10] and 2013 (10%) [11]. In addition, this result
was also higher than the 12-month prevalence of suicide attempts in China (9.4%) [30], the
Philippines (15.34%) [31], Vietnam (21.2%) [32], or Thailand (13.3%) [33], but lower than in
the Solomon Islands (36.9%) [34].

In a previous study [13] based on the GSHS data of 82 countries from 2003 to 2015,
it was found that the incidence of suicide attempts increases with age between 12 and
17 years. In contrast, our results showed that older age students (between 13 and 18 years
of age) were less likely to have suicidal behavior.

This study found that having no close friends was a risk factor for suicide attempts
among adolescents. It is well-known that having no close friends is associated with poor
mental health including suicide attempts [35]. Conversely, school-going students who had
support from their classmates were protected from experiencing suicide attempts [36].

Adolescents who had worry-induced sleep disturbance had higher odds of attempted
suicide [37]. In this case, sleep disturbance is likely to be a symptom of anxiety. It has been
reported that adolescents showing high levels all characteristics of anxiety disorder, includ-
ing low distress tolerance and uncontrolled emotion, tend to have suicide attempts [38].
Anxiety in itself was found to be correlated with attempted suicide in the present study.

Findings from this study suggest that being bullied was strongly associated with
suicide attempts. Being bullied is known to increase the risk of mental health problems,
including poor motivational control, which may lead to increased risk of adolescent suicide



Int. J. Environ. Res. Public Health 2022, 19, 2991 7 of 10

attempts [39]. In order to prevent suicide in this population, it will also be crucial to
improve anti-violence interventions.

The results of this study, namely that the social adversities of being physically attacked
increased the odds of suicide attempts, were consistent with evidence from the GSHS in
other South East Asian countries, including Indonesia, Laos, the Philippines, Thailand,
and Timor-Leste [17]. Evidence suggests that this relationship is often mediated by other
factors. Students who are physically attacked by their peers are more likely to be depressed,
have difficulty winning friends, have poorer relationships with classmates, and experience
loneliness [40].

The present study found that injury contributed to the increased likelihood of high
psychological distress including suicidal behavior among young people. Injury may
have poorly affected the physical and psychological health of adolescents, making them
vulnerable to mental distress [41].

This study confirmed previous findings [42,43] showing an association between sub-
stance use, including current smoking and alcohol consumption, and suicide attempts in
the adolescent population. An association between substance use and poor mental health
or suicide attempts may refer to a clustering of risky behaviors.

Our findings showed that sexual intercourse was significantly associated with suicide
attempts, which is in concordance with a previous research [23]. In that research, it
was concluded that adolescents who reported having their first sexual intercourse before
14 years of age were more likely to have several psychological problems compared to
adolescents who had their first sexual intercourse after the age of 14 years.

Recent studies have described that urban location [44] and feeling lonely [17] were
strongly associated with suicide attempts, whereas our present study did not find an
association between locations, loneliness, and suicide attempts.

Information on the risk factors of suicide attempts is fundamental for formulating
an effective suicide-prevention program or intervention. Fostering socio-emotional life
skills in adolescents is one of the four effective evidence-based interventions to prevent
suicide, as stated in the LIVE LIFE implementation guideline [45]. In order to achieve
that, school-based interventions in Mongolia should focus on strengthening general mental
health, mitigating violence and bullying, and controlling and preventing risky behaviors,
such as tobacco or alcohol use. Improved sexual health education, e.g., teaching strategies
for refusing unwanted sex, might also contribute to reducing the risk of attempted suicide.
Better self-esteem and development of life skills (including proper habits and lifestyle with
good general and mental health, healthy eating behavior, and healthy decision-making)
have been proven to decrease the risk of suicide among young people.

5. Limitations

The findings of this investigation must be viewed in light of its limitations. Firstly, the
data were cross-sectional, so did not prove causation, but they did provide information
on correlations. Secondly, a self-report questionnaire was applied, so it might be possible
that the children provided invalid answers. Thirdly, this study focused on only in-school
students meaning that the findings are not generalizable to all adolescents in the country.
Fourthly, the involvement of parents/guardians may protect young people from risk factors,
and the GSHS in Mongolia does not assess parental engagement. Finally, this questionnaire
had no questions on sexual orientation, which could be the focus of further research.

6. Conclusions

High prevalence (32.1%) of suicide attempts was observed among school-attending
adolescents in Mongolia, which remains a major public health problem. Several risk
factors, including having no close friends, anxiety-induced sleep disturbance, frequent
bullying, victimization, having been frequently physically attacked or injured, current
tobacco use, alcohol drinking, and having had sexual intercourse were connected with
students’ suicide attempts, whereas an increase in a student’s age by 1 year was a protective
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factor. Our results reinforce that the problem is increasing among school-going students,
and the results may call the attention of the Mongolian government to the need to develop
an independent and comprehensive adolescent health policy covering physical, mental,
and behavioral problems of the adolescents in Mongolia. Findings of our study suggest
that suicide-prevention programs should focus on encouraging general mental health.
Important elements of that include mitigating violence and bullying, as well as controlling
and preventing risky behaviors such as substance use (smoking and alcohol). Improving
sexual health education, e.g., teaching strategies for refusing unwanted sex, might also
contribute to a reduced risk for attempted suicides in the Mongolian adolescent population.
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