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LONGITUDINAL STUDY OF PSYCHOLOGICAL DISTRESS AND ITS 1 
ASSOCIATED FACTORS AMONG YOUTH IN PENINSULAR MALAYSIA 2 
 3 
Abstract 4 
 5 
The prevalence of mental health problems among youth worldwide is alarming and a 6 

public health concern. This study aimed to determine the prevalence of psychological 7 

distress among youth at two time points, ages 15 and 20, and to identify groups that are 8 

particularly vulnerable to psychological distress. Utilizing data from the Malaysian 9 

Health and Adolescents Longitudinal Research Team (MyHeART) study, we analyzed 10 

a cohort of 416 participants who underwent mental health assessments in both 2014 and 11 

2019/20. The prevalence of psychological distress increased significantly between the 12 

ages of 15 (15.9%) and 20 (34.6%). Factors such as parental mental health problems, 13 

Indian and other ethnicity, lower maternal education attainment, and alcohol 14 

consumption were significantly associated with psychological distress in youth. This 15 

study underscores the importance of increasing access to mental health care while 16 

improving surveillance and prevention programs to protect youth’s psychosocial well-17 

being. 18 

 19 

Keywords: 20 
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 22 

What We Already Know 23 

 Worldwide, the prevalence of psychological distress is high among the youth 24 

population, whereby 50% of the problems were established by the age of 14 years. 25 

It was estimated that 70% of those with psychological distress did not receive the 26 

required intervention during the early stages.  Poor mental health in youth is 27 

associated with suicidal behaviors and long-term adult health issues, highlighting 28 

the importance of identifying at-risk groups for timely support and intervention. 29 

 Although low-and middle-income countries (LMICs) have the highest burden of 30 

disease and health inequalities, the majority of research on the social determinants 31 

of mental health has been conducted in high-income countries (HICs). The results 32 

may not be applicable to the population in LMICs due to different social 33 

characteristics. 34 

 35 
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What This Article Adds 36 

 The results of the study contribute to etiological research on the course of 37 

psychological stress in youth and suggest that youth aged 20 are particularly 38 

susceptible to psychological stress compared to youth in adolescent age. 39 

 Individuals with a family history of mental health problems, mothers with less 40 

education, and members of minority groups were at increased risk of developing 41 

mental health problems. They could, therefore, benefit from programs and 42 

interventions that address predisposing factors. 43 

 44 

Introduction 45 

Globally, around 1.2 billion young people aged 15 to 24, make up 16% of the world's 46 

population and are expected to grow to 1.3 billion by 2030. In the Asia-Pacific region, 47 

they make up 19% of the population.1,2 Although generally healthy, they face a 48 

significant burden of disability-related diseases, neuropsychiatric disorders and 49 

unintentional injuries.3 It is estimated that the prevalence of psychological distress 50 

among youth is between 12% and 20%.4 Psychological distress encompasses a range 51 

of non-specific symptoms such as depression, anxiety and stress, which often assessed 52 

using self-report rating scale such as the General Health Questionnaire. High levels of 53 

psychological distress can be a sign of common mental health disorders such as 54 

depression and anxiety disorders.5,6  55 

The transition from youth to adulthood involves physical, emotional, and social 56 

changes, making young individuals more susceptible to mental health issue such as 57 

psychological distress. Factors such as gender, family conditions, sociodemographic 58 

variables, and cultural differences contribute to this distress.7 Studies show that being 59 

female,8 having a family history of mental health problems,8 low household income,8 60 

health-risk behaviors  and family conflict are associated with psychological distress 61 

among youth.5,8 Consequently, psychological distress among youth contribute to poor 62 

physical and mental health outcomes, premature death, human rights violations, and 63 

global and national economic loss.5,7,9 64 

Mental health is an important but often overlooked component of youth well-being, 65 

especially in low- and middle-income-countries (LMICs).10 Evidence showed that 66 

mental stress is a significant problem in developing regions due to factors like rapid 67 

urbanisation, economic pressures, cultural factors, social changes and 68 

stigmatisation.11,12  For example, in Haiti, a LMIC, the burden of mental health 69 
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problems among youth was high at 36.7%, 88.6% of whom had no access to mental 70 

health services.13 Furthermore, it should be noted that only a proportion of them had 71 

effective coping mechanisms to manage their distress effectively.14  72 

Malaysia, an upper middle-income country with significant income disparities and 73 

rapid urbanization, has a high prevalence of mental health problems, and when 74 

compared to children, adolescents, and adults, the prevalence is much higher among the 75 

youth population.15  The Adolescents Health Survey (2022) found that the rates of 76 

depression were significantly higher among 16-year-olds (28.4%) and 17-year-olds 77 

(30.1%) compared to adolescents aged 15 and below (ranging from 22% to 27%).16 The 78 

prevalence of psychological distress in youth also showed an increasing trend across 79 

the year from 12.6% in 1996 to 31.4% in 2015.17 This increase was considerably greater 80 

when compared to adults, children, and adolescents.18   81 

Over the years, various efforts have been made to quantify and assess mental health 82 

issues among young individuals. However, there is a notable lack of longitudinal 83 

nationwide studies that examine changes in the prevalence of psychological distress 84 

over time and identify associated factors, specifically among Malaysian youth. To 85 

bridge this gap, the primary objective of this study is to determine the extent of 86 

psychological distress at two different points during the youth phase using a 87 

representative sample from Peninsular Malaysia’s youth population. Furthermore, as a 88 

secondary aim, we aim to explore sociodemographic factors during this particular age 89 

group that contribute significantly to these mental health problems. 90 

 91 

Methods 92 

Procedure 93 

This closed cohort study is a sub study of the Malaysian Health and Adolescent 94 

Longitudinal Research Team (MyHeART) study, initiated in 2012, with the approval 95 

of the Medical Ethics Committee of University Malaya Medical Centre (MEC Ref. No: 96 

896.34) and the National Medical Research Register (NMRR 14-376-20486) gathering 97 

data on adolescent health in rural and urban areas across three states of Peninsular 98 

Malaysia: Perak, Selangor, and Federal Territory of Kuala Lumpur (FTKL).  99 

The MyHeART study used a two-stage-cluster sampling technique with 100 

weightage to select schools and students from the three states. The schools were 101 

stratified by geographical location into urban and rural areas, and random selection was 102 

performed using computer-generated lists. Eight urban schools and seven rural schools 103 
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were selected. The enrolment numbers for each selected school within the defined study 104 

population were determined in the second sampling stage. More details about the 105 

research process can be found in the MyHeART study protocol.19 106 

This project analyses data from two time periods, 2014 (participants aged 15) and 107 

2019/20 (participants aged 20), to provide insights into youth well-being during 108 

adolescence and early adulthood.19 Both face-to-face and telephone interviews were 109 

utilized to increase the response rate. During Wave 1, face-to-face interviews were 110 

conducted when the participants were in secondary school (age 15). However, by Wave 111 

2, the participants were either in college or already working (age 20). Thus, they were 112 

primarily contacted through telephone interviews, with home visits arranged for those 113 

who could not be reached by phone. To be included in the study, participants had to 114 

have participated at age 15 in 2014, be present at age 20 in 2019/20, and completed all 115 

relevant questions. The mental health assessment specifically measured psychological 116 

distress at both time points. 117 

 118 

Measurement 119 

Independent Variables  120 

The study analysed the association of 10 sociodemographic characteristics: birth gender, 121 

BMI, health-risk behaviors, mother and father's education, household income, family 122 

dysfunction state (parental marital status and parental mental health problem), ethnicity, 123 

residential area, and state of residence. Parental mental health problems were assessed 124 

using the validated Malay version of the ACE-IQ questionnaire. Participants were 125 

asked the following question: "Did you live with a household member who was 126 

depressed, mentally ill, or suicidal?".20 Subsequently, if the answer was "Yes," 127 

participants were then asked to identify the person. 128 

 129 

Dependent Variables  130 

Psychological distress (PD) was assessed using the General Health Questionnaire 131 

(GHQ), a commonly used screening tool to assess psychological distress in a population 132 

survey which includes items describing anxiety and depressive symptoms.5  133 

The study used the GHQ-12 and GHQ-28 to assess psychological distress among 134 

youth aged 20 and 15-year-olds, respectively. Both questionnaires, adapted from the 135 

original GHQ-60 that includes depression and anxiety symptoms, have been validated 136 

within the Malaysian population, demonstrating comparable validity and reliability.21,22 137 
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Participants rate their mental experiences of each symptom over two weeks. A coding 138 

system (0-0-1-1) was used for the answer options: “Not at all”, “No more than usual”, 139 

“Rather more than usual”, and “Much more than usual”. Missing data in any item will 140 

be counted as a low score. The answer will be added, and a higher score will indicate a 141 

higher level of psychological distress. This study used threshold scores of ≥6 for the 142 

GHQ-28 and ≥3 for the GHQ-12 to indicate the presence of psychological distress, as 143 

used in the National Health and Morbidity Survey 2006, 2015 and other literature.17,22,23 144 

Both tests are suitable to be administered to youth and adults population.24 145 

 146 

Data Analysis 147 

In this closed-cohort study, some variables were held constant and were collected at the 148 

current study baseline namely gender, ethnicity, residential area, residential state, 149 

parental highest education level, and household income while variables like BMI, 150 

health-risk behaviour and dysfunctional family status were collected at both baseline 151 

and follow-up. 152 

The data was analysed using IBM SPSS Statistics Version 24.0, with categorical 153 

variables presented as frequencies and percentages. Univariate and multivariate binary 154 

logistic regression with add-on complex sampling module analyses were performed to 155 

investigate the association between demographic characteristics and mental health 156 

outcomes. The logistic regression model demonstrates a good fit, as indicated by the 157 

non-significant result of the Hosmer and Lemeshow test (Chi-square=5.880, p=0.661). 158 

Subsequently, the generalised estimating equation (GEE) was utilized to assess 159 

longitudinal changes in psychological distress from age 15 to 20 years and the factors 160 

associated with these changes. For the GEE analysis, the fully adjusted model 161 

demonstrated strong goodness of fit as indicated by a QICC of 529 and the lowest QIC 162 

value among the models evaluated. The final study weightage was accounted for during 163 

both logistic regression and GEE analysis.  164 

 165 

Results 166 

After exclusions based on certain criteria, the total number of participants of this closed 167 

cohort study was 416, of whom 65.1% were female, 77.2% of Malay ethnicity and more 168 

than 50% lived in urban areas and states. The recruitment process of the current study 169 
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participants is shown in Supplementary Figure 1, while the descriptive statistic of this 170 

study is depicted in Supplementary Table 1. 171 

Prevalence of psychological distress among youth aged 20 172 

The prevalence rate of psychological distress among participants aged 20 was 34.6% 173 

(n=144, 95% CI: 27.1,42.5), with minimum score of zero (28.0%) and maximum score 174 

of 11 (0.1%). The prevalence was higher among males (37.2%), Indian ethnicity 175 

(51.9%), urban residents (41.9%), underweight (36.5%) and obese (39.4%), with 176 

alcohol use (76.2%) and had parents with mental health problems (85.7%) (Table 1). 177 

In this study, a remarkable increase of 118% was observed in the occurrence of 178 

psychological distress when participants reached the age of 20 compared to when they 179 

were aged 15. The study included a total of 234 individuals (56.3%) who did not exhibit 180 

any signs of psychological distress at both time points during their youth, specifically 181 

at ages 15 and 20 (Supplementary Table 2). Conversely, approximately 116 participants 182 

(27.9%) experienced an absence of psychological distress during the initial assessment 183 

at age 15 but displayed symptoms during the follow-up examination conducted at age 184 

20. Out of the cohort studied here, there were initially 66 individuals (15.9%) who 185 

presented with psychological distress symptoms. Remarkably, among those affected by 186 

mental health issues initially, 38 participants (57.6%) recovered and achieved normal 187 

mental well-being within five years after baseline measurement. In contrast, subsequent 188 

manifestation of psychological distress persisted in the remaining 28 individuals 189 

(42.2%). 190 

Factors associated with psychological distress among youth aged 20 191 

Table 2 presents the regression analysis conducted to examine the factors associated 192 

with psychological distress among a sample of youth aged 20. From the multivariable 193 

analysis, it was revealed that parental mental health problems (adjusted odds ratio 194 

[AOR] = 22.60; p<0.001; 95% confidence interval [CI]:2.24-227.77) and residential 195 

state (AOR=2.41; p<0.01; 95% CI:1.08-5.35) demonstrated significant positive 196 

associations with psychological distress among individuals who were aged 20 at the 197 

time of assessment.  198 
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Relationship between psychological distress and sociodemographic factors among 199 

youth aged 20 200 

  Table 3 shows the result of the GEE analysis for changes in mental health status 201 

over time from age 15 (Wave 1) to age 20 (Wave 2). Previously, this study showed an 202 

increasing trend of psychological distress in youth from age 15 to 20 years old. Analysis 203 

of GEE showed significant changes with an increase in the prevalence of psychological 204 

distress in youth aged 15 to 20 years, where it progressed negatively (p<0.001). In the 205 

longitudinal analysis, the study found an association between four sociodemographic 206 

factors and psychological distress among youth aged 20 years, namely alcohol 207 

consumption (B, 1.56; OR, 10.8; p<0.01), mothers without formal education (B, 1.71; 208 

OR, 4.52; p<0.05), parental mental health problems (B, 1.34; OR, 1.67; p<0.01), and 209 

ethnicity, namely Indian (B, 3.66; OR, 6.54; p<0.01) and other ethnicities (B, 0.76; OR, 210 

9.99; p<0.01). In contrast, having a divorced parent had the opposite effect: it reduced 211 

the risk that an individual would develop psychological distress. 212 

Discussion 213 

This study is the first longitudinal investigation into youth psychological distress in 214 

Peninsular Malaysia, revealing a significant increase in mental health issues among 215 

Malaysian youth. Previous findings suggest a deterioration in mental health, with 216 

higher rates of psychological distress among those aged 20 to 24 (32.1%) compared to 217 

10 to 15 (11.9%).17  The developmental transitions in youth, between the ages 18 and 218 

19 and into the mid-20s, are often associated with considerable stress as the young 219 

individual faces critical decisions like university education, financial obligations, and 220 

commitment. The state of mental health is also influenced by the social, economic, and 221 

physical environment, with globalization and urbanization leading to increased 222 

socioeconomic inequality, migration patterns, fewer opportunities for interpersonal 223 

interaction, disrupted family structures, and health-risk behaviors that increase the 224 

likelihood of young individuals experiencing psychological distress.7 225 

The secondary objective of this study was to identify sociodemographic factors 226 

affecting psychological distress among youth aged 15 to 20. Results showed significant 227 

associations between alcohol use, parental mental health issues, lower maternal 228 

education attainment, and Indian or Other Ethnic group membership. Parental divorce 229 
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was found to be a protective factor against psychological distress, suggesting a complex 230 

interplay between individual, family, and societal factors. 231 

This study found a significant correlation between alcohol consumption and 232 

psychological distress in young individuals, with a higher likelihood of experiencing 233 

distress among those who consume alcohol compared to those who do not, aligning 234 

with previous research in developing nations like Indonesia and Thailand.18 This is 235 

worrying as the prevalence of alcohol consumption among adolescents is high both 236 

globally and in Malaysia, at 19.3% in Malaysia.25 Studies suggest that young people 237 

may use alcohol as a coping mechanism for psychological stress, as it affects 238 

neurotransmitters, reducing anxiety regulation activity and promoting relaxation. 239 

Subsequently, early-onset binge drinking predicts later alcohol abuse and dependence 240 

in adulthood and has a negative impact on mental health.26 241 

Individuals with mentally ill parents have an increased risk of developing mental 242 

health problems. Our findings suggest that having parents with mental health problems 243 

increases the risk of psychological distress in youth. Meadows pointed out that parental 244 

mental health problems are a critical source of stress for children and have been linked 245 

to worse mental health and more behavioral problems for children during their youth.27 246 

Interventions for alleviating children's stress and family support services for parents 247 

with mental health problems may be particularly effective in reducing children’s 248 

psychological implications. 249 

The study found that a lack of formal education in mothers is associated with a 250 

higher likelihood of psychological distress in their adolescent children. This association 251 

between low levels of maternal education and youth psychological distress has also 252 

been observed in other studies conducted both locally and internationally.27 Education 253 

is crucial in determining a family's socioeconomic status and overall health. Parents' 254 

education level and knowledge are reflected in their parenting style, health literacy, 255 

health investments, and school engagement, which influence youth mental health. This 256 

demonstrates the importance of parental education in promoting communication and 257 

interaction between parents and children to support their development. 258 

Ethnic minorities often bear a disproportionate burden of disability due to 259 

mental health problems. This study found that young individuals of Indian and Other 260 

Ethnicities have a higher prevalence of psychological distress compared to those of 261 

Malay and Chinese descent. Similar findings were also found in the NHMS and other 262 

local studies.18,25 These findings can be attributed to the fact these two ethnic groups 263 
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are predominantly from socially and economically disadvantaged backgrounds, which 264 

could lead to increased exposure to adversity in childhood that contributes to the 265 

emergence of psychological distress in later years. In addition, it should be noted that 266 

there is a significant stigmatization of mental health in these specific communities. This 267 

high level of stigma can lead to a reluctance to seek help for mental health problems.28       268 

In our investigation into the association between parental divorce and 269 

psychological distress among young individuals, we encountered conflicting results 270 

that challenge the existing body of literature. In contrast to prior research, which 271 

consistently indicated a significant positive correlation, our analysis revealed that 272 

parental divorce served as a protective factor against psychological distress in youth. 273 

Similar findings were also reported by Kelly’s study, where it was found that 274 

approximately 75% to 80% of children who experienced their parents’ divorce grew up 275 

to become well-adjusted adults without enduring any substantial psychological or 276 

behavioral issues.29 This can be explained in two ways. First, children from high-277 

conflict families often benefit the most from their parents’ divorce because it represents 278 

an opportunity for a better life, and second, because of factors such as good post-divorce 279 

parenting and extra-familial support, children may become more resilient in coping 280 

with the stress of divorce.     29 This contradictory finding highlights the intricate and 281 

multifaceted nature of the relationship between divorce and psychological distress in 282 

young people. Consequently, further examination is warranted to gain a nuanced 283 

understanding of the underlying mechanisms and contextual factors implicated in this 284 

complex dynamic. 285 

 286 

Policy Implications and Recommendations 287 

The research underscores the critical importance of addressing psychological distress 288 

in young people at the individual, family, and societal levels, particularly those in high-289 

risk groups like alcohol users, parents with mental health issues, and ethnic minorities. 290 

To effectively address the rising prevalence and significant impact of psychological 291 

distress among youth, it is imperative to enhance the availability and accessibility of 292 

mental health services, particularly in educational institutions and workplaces. This can 293 

be achieved by increasing screening of at-risk youth by school, college, or workplace 294 

health teams, ensuring timely referral for further treatment, strengthening coping skills 295 

and resilience as early as adolescence through interactive health promotion activities, 296 

providing mental health training programs for communities, expanding outreach in 297 



10 
 

underserved areas, and optimizing the use of digital mental health services such as 298 

hotlines and web-based interventions to provide preventive support and treatment. 299 

These measures promote a supportive environment, improve access to care, and 300 

enhance overall well-being. 301 

 302 

Strengths and Limitations 303 

A notable strength of this study is the use of a nationally representative longitudinal 304 

dataset in a middle-income country. It is the first longitudinal study conducted in 305 

Malaysia and one of the first in Southeast Asia to examine the occurrence and 306 

determinants of psychological distress in individuals aged 15 to 20. The study's findings 307 

have limitations as the sample size is small despite having good study power, and they 308 

may not accurately represent the diverse socio-demographics of youth in Peninsular 309 

Malaysia due to its inclusion criteria. Future studies should include more participants 310 

from various types of secondary schools and youth who are not in school or have 311 

dropped out of school to represent the diverse youth population in Malaysia better. 312 

 313 

Conclusion 314 

The study found a rise in psychological distress among 15- to 20-year-olds in Peninsular 315 

Malaysia, particularly among those with alcohol consumption, mental health issues, 316 

lower maternal education, and ethnic minority backgrounds. The study highlights the 317 

need for targeted mental health policies and further research to understand the complex 318 

interactions between factors and psychological distress. 319 

 320 

 321 

 322 

 323 

 324 

 325 

 326 

 327 

 328 

 329 

 330 

 331 
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Tables and figures 432 

Table 1 The sociodemographic characteristics of participants aged 20 with psychological distress (n=416) 433 

Characteristics of the 
participants 

Absence of 
psychological 
distress, n(%) 

Presence of 
psychological 
distress, n(%) 

Total  
(n) 

 

 
X2 

 
P-value 

Overall prevalence  272(65.4) 144(34.6) 416   
Gender      
 Male 91(62.8) 54(37.2) 145 0.678 0.410 
 Female 181(66.8) 90(33.2) 271 
Ethnicity      
 Malay 220(68.5) 101(31.5) 321   
 Chinese 22(57.9) 16(42.1) 38 8.306 0.386 
 Indian 13(48.1) 14(51.9) 27   
 Others 17(56.7) 13(43.3) 30   
Residential area     
 Urban 126(58.1) 91(41.9) 217 0.506 0.590 
 Rural 146(73.4) 53(26.6) 199   
Residential state      
 Selangor 67(55.4) 54(44.6) 121 12.232 0.049 
 FTKL 59(58.4) 42(41.6) 101   
 Perak 146(75.3) 48(24.7) 194   
Mother’s highest education 
 No formal 9(75.0) 3(25.0) 12   
 Primary 23(62.2) 14(37.8) 37 11.321 0.167 
 Secondary 175(66.3) 89(33.7) 264   
 Tertiary 65(63.1) 38(36.9) 103   
Father’s highest education      
 No formal 27(62.8) 16(37.2) 43   
 Primary 41(63.1) 24(36.9) 65 11.501 0.149 
 Secondary 151(66.2) 77(33.8) 228   
 Tertiary 53(66.3) 27(33.7) 80   
Baseline household income      
 < RM 1,500 126(63.3) 73(36.7) 199   
 RM 1,500-RM 3,000 65(71.4) 26(28.6) 91 2.116 0.844 
 RM 3,001-RM 5,000 53(65.4) 28(34.6) 81   
 > RM 5,000 28(62.2) 17(37.8) 45   
BMI       
 Thin 40(63.5) 23(36.5) 63 0.888 0.833 
 Normal 156(66.1) 80(33.9) 236 
 Overweight 56(66.7) 28(33.3) 84 
 Obese 20(60.6) 13(39.4) 33   
Health-risk behaviour   
 Cigarette use 30(63.8) 17(36.2) 47 0.057 0.896 
 Alcohol use 5(23.8) 16(76.2) 21 14.570 0.096 
 Illicit drug use 0 0 - - - 
Dysfunctional family status    
 Parental divorce 27(65.9) 14(34.1) 41 0.004 0.947 
 Parental death 36(66.7) 18(33.3) 54 2.673 0.371 
      Parental mental health 

problem 
 

1 (14.3)                             
 

6(85.7) 
 

7 
 

8.214 
 

0.004 
 434 

 435 

 436 

 437 

 438 

 439 

 440 

 441 

 442 
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Table 2 Factors associated with psychological distress among participants youth aged 20 according to the 443 

multivariable logistic regression analysis (n=416) 444 

** p < 0.01, * < 0.05 445 
 446 
 447 
Table 3 GEE analysis to study the longitudinal relationship between exposure and outcome of 448 
psychological distress among youth aged 20 years (n=416) 449 

Variables B  95% CI OR P-values 
Time 0.915 0.234,1.933 6.251 <0.001 
 Alcohol use 1.564 0.632,2.497 10.810 0.001 
 Mother’s education 
    No formal education 
    Primary education 
    Secondary education 
  *Tertiary education 

 
1.706 
1.011 
1.395 

1 

 
0.133,3.279 
-0.521,2.543 
-0.106,2.897 

1 

 
4.521 
1.672 
3.318 

1 

 
0.033 
0.196 
0.069 

1 
 Parental divorce -1.186 -2.062,-0.309 7.035 0.025 
 Parental mental health problem 1.341 0.428,2.254 8.285 0.004 
Ethnicity 
  * Malay 1 1 1 1 
   Chinese 0.918 -0.295,2.131 2.198 0.138 
   Indian 3.660 1.633,5.686 6.531 0.010 
   Others 0.755 0.277,1.233 9.994 0.002 
The OR was adjusted for sociodemographic variables 
*Reference variable 

  

 450 

 451 

 452 

 453 

 454 

 455 

 456 

 457 

 458 

 459 

 460 

 461 

 462 

Variables Unadjusted OR 
(95% CI) 

P-
value 

Adjusted OR 
(95% CI) 

Adjusted for 
multiple variables 

P-
value 

Residential state     
 Selangor 2.24 (1.00,5.02)* 0.049 2.41 (1.08,5.35) 0.031 
 FTKL 0.12 (0.85,4.00) 0.121 1.59 (0.72,3.55) 0.253 
 Perak Ref Ref Ref Ref 
Family dysfunction     
 Parental divorce  0.62 (0.18,2.11) 0.440 NA NA 
 Parental mental 

health problem 
 

40.34 
(4.43,367.52)** 

 
0.001 

 
22.60 (2.24,227.77) 

 
0.008 
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Supplementary Table 1 Numbers of observations and individuals in all categorical variables used at 463 

study baseline (Wave 1) and follow-up (Wave 2)  464 

Exposures   
Variable Value Observation %   
Gender Male 145 34.9   
 Female 271 65.1   
Ethnicity Malay 321 77.2   
 Chinese 38 9.1   
 Indian 27 6.5   
 Others 30 7.2   
Residential area Urban 217 52.2   
 Rural 199 47.8   
Residential state Selangor 121 29.1   
 FTKL 101 24.3   
 Perak 194 46.6   
Mother’s highest 
education 

No Formal 12 2.9   
Primary 37 8.9   
Secondary 264 63.5   

 Tertiary 103 24.8   
Father’s highest 
education 

No Formal 43 10.3   
Primary 65 15.6   
Secondary 228 54.8   
Tertiary 80 19.2   

Baseline 
household 
income 
 
(RM 4.50 equal 
to USD 1) 

< RM 1,500 199 47.8   
RM 1,500-RM 
3,000 

91 21.9   

RM 3,001-RM 
5,000 

81 19.5   

 > RM 5,000 45 10.8   
  Baseline  Follow-up  
  observation % observation % 
Mean age Years 15 - 20 - 
BMI Thin 61 14.7 63 15.1 
 Normal 251 60.3 236 56.7 
 Overweight 67 16.1 84 20.2 
 Obese 37 8.9 33 7.9 
Health-risk 
behaviour 

Cigarette use 57 13.7 59 14.2 
Alcohol use 22 5.3 21 5.0 

 Illicit drug use 0 0.0 0 0 
Dysfunctional 
family 

Parental divorce 38 9.1 41 9.9 
Parental death 33 7.9 54 13.0 
Parental mental 
health problem 

7 1.7 7 1.7 

Outcome 
  Baseline  Follow-up  
  observation % observation % 
Mental health  
status 

Psychological 
distress 

66 15.9 144 34.6 

  465 

 466 

 467 

 468 

 469 

 470 

 471 

 472 
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Supplementary Table 2 Proportion of participants with psychological distress at baseline (Wave 1) and 473 

follow-up (Wave 2) 474 

Mental health status 
n (%) 
   

 Wave 2,  
20 years 

 
Normal Have psychological 

distress,  
272 (65.4) 144 (34.6) 

 
 
 

Wave 1, 
15 years 

Normal  
350 (84.1) 

 
234 (56.3) 

 
116 (27.9) 

Have  
psychological 
distress 

 
66 (15.9) 

 

 
38 (9.1) 

 
28 (6.7) 

 475 
 476 
 477 
 478 
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 479 

 480 
 481 
 482 
 483 
 484 
 485 
 486 
 487 
 488 
 489 
 490 
 491 
 492 
 493 
 494 
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 495 
 496 
 497 
 498 
 499 
 500 
 501 
 502 
 503 
 504 
 505 
 506 
 507 
 508 
 509 
 510 
 511 
 512 
 513 
 514 
 515 
 516 
Supplementary Table 3 Prevalence of psychological distress at age 15 and 20 years old 517 

 518 

 Prevalence of psychological distress 

Characteristics of the participants Baseline (Wave 1), 

aged 15 years 

n(%) 

Follow-up 

 (Wave 2), age 20 

years 

n(%) 

Overall prevalence 66(15.9) 144(34.6) 

Gender Male 24(16.6) 54(37.2) 

 Female 42(15.5) 90(33.2) 

BMI Underweight 9(14.8) 23(36.5) 

 Normal 42(16.7) 80(33.9) 

 Overweight/Obese 15(14.4) 41(35.3) 

Health-

related 

behavior 

Cigarette use 13(22.8) 28(47.5) 

Alcohol use 10(45.5) 16(76.2) 

Illicit drug use 0 0 

 

Mother’s 

highest 

education 

No formal education 1(8.3) 3(25.0) 

Primary school 6(16.2) 14(37.8) 

Secondary school 44(16.7) 89(33.7) 

Tertiary Education 15(14.6) 38(36.9) 

 

Father’s 

highest 

education 

No formal education 8(18.6) 16(37.2) 

Primary school 11(16.9) 24(36.9) 

Secondary school 35(15.4) 77(33.8) 

Tertiary Education 12(15.0) 27(33.7) 

 < RM 1,500 21(10.6) 73(36.7) 
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Baseline 

Household 

income 

RM 1,500-RM 3,000 19(20.9) 26(28.6) 

RM 3,001-RM 5,000 18(22.2) 28(34.6) 

> RM 5,000 8(17.8) 17(37.8) 

 

Family 

dysfunction 

Parental separation/divorce 4(10.5) 14(34.1) 

Parental death 3(9.1) 18(33.3) 

Parental mental health problem 2(28.6) 6(85.7) 

Ethnicity Malay 37(14.3) 101(31.5) 

 Chinese 12(19.2) 16(42.1) 

 Indian 8(43.7) 14(51.9) 

 Others 9(17.9) 13(43.3) 

Residential 

area 

Urban 42(24.6) 91(41.9) 

Rural 24(12.0) 53(26.6) 

 

Residential 

state 

Selangor 19(15.7) 54(44.6) 

Kuala Lumpur 19(18.8) 42(41.6) 

Perak 28(14.4) 48(24.7) 

 519 
 520 
 521 
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