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Abstract: Studies have shown adolescents with higher exposure to health risks than in the past and 10 

Hong Kong adolescents are no exception particularly with social crisis in 2019 then COVID-19 pan- 11 

demic since 2020.  Data from health care services for children and adolescent are only hitting the 12 

tip of clinical iceberg and creating health profile including living habits, lifestyles, data on health 13 

status and health services utilisation is needed to reflect the youth health needs for effective service 14 

planning and cultivation of a healthy living environment.  An exploratory study on secondary 15 

school students was conducted in one district of Hong Kong with potential and resources to become 16 

a healthy city. Students were found to have high prevalence of poor sleep quality and quantity, 17 

excess screen time, physical inactivity, insufficient intake of healthy diet, emotional disturbance in- 18 

cluding symptoms of post-traumatic stress disorders (PTSD), not regular attendance of student 19 

health services. Multivariate analysis has shown that excessive time on social media websites, short 20 

sleeping hours, symptoms of PTDS and lack of regular exercise were independently associated with 21 

emotional distress.  The youth service providers should work closely with families and school to 22 

provide a user-friendly service meeting the youth needs and cultivate a living and learning envi- 23 

ronment supportive for healthy youth development. 24 

1. Background and Introduction 25 

Prior to the COVID-19 pandemic, the level of well-being among students (school and 26 

college) were already a big concern as we are still observing high prevalence of those 27 

youth risk behaviors in many countries both east and west [1-5]. Studies have shown ad- 28 

olescents with higher exposure to health risks than those in the past. Therefore, adolescent 29 

health should be accorded higher priority on public health policies [6-8].  Accordingly, 30 

the 45th session of the UN Commission on Population and Development has chosen Ado- 31 

lescents and Youth as its central theme [9].  Since then, the Covid-19 outbreak has made 32 

further significant impact on the mental health, education, and daily routine of students.  33 

The changes in daily routine including lack of outdoor activity, disturbed sleeping pat- 34 

terns, social distancing have affected the mental well-being of the students [10]. The de- 35 

cline in the level of physical activity and the prolonged use of electronic media, with in- 36 

creasing effects on students’ learning, concentration, and sleep pattern (going to bed late 37 

and getting up late) has been observed [11].  Studies have also found increasing preva- 38 

lence of obesity [12-13] and myopia [14] among school children due to longer screen times, 39 

lack of physical activity, and living in small, crowded living and learning spaces. Study 40 

on tertiary students has found that over 60% experienced increased stress and around 30% 41 

experienced moderate to severe levels of depressive symptoms with increasing use of 42 

electronic devices and decreases in outside activities positively associated with a higher 43 

level of depression severity [15]. Study has reported that 9% had depression and 14% had 44 

anxiety, and 25.4% reporting their mental health had deteriorated since the pandemic [16- 45 

Choi]. 46 

The research objective of the paper is not very clear. Please add them in the introduction section. So that it corresponds to the conclusions presented.
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To dampen the negative impacts caused by COVID-19 on adolescence wellbeing, 47 

nine potentially protective aspects of youth and family behaviour during the prior month 48 

such as physical activity, time spent in nature and outdoors, appropriate screen time, sleep 49 

quantity have been identified in longitudinal study [17].  Adolescent health should em- 50 

phasise on enhancement of the aforementioned protective factors and minimisation of risk 51 

factors. Nonetheless, the question remaining was “how should the services be delivered 52 

effectively to meet the needs of adolescents” to reach the penultimate goal of health im- 53 

provement? 54 

For effective delivery of health services for children and adolescents, their voices 55 

should be heard, but unfortunately due to the circumstances of being a minor, they are 56 

usually represented by adults only, which may not necessarily reflect their best interests 57 

and real needs [18].  Evidence has highlighted the importance of including youth experi- 58 

ence and voices in planning, delivery, and evaluation of services [19]. School health ser- 59 

vices of many countries play an active role in preventive care in the form of screening, 60 

preventive services and health promotion particularly on mental health [20]. Participatory 61 

approach involves children and adolescents focusing on the necessary conditions to re- 62 

duce risk factors and collaborative services in primary health care, can help to match the 63 

needs of children and adolescents [20].  Assessment of their needs is required to reflect 64 

their best interests and analysis of their level of health risk behaviours is more relevant 65 

than morbidity and mortality data.   66 

Adolescents do not usually perceive their risks of developing chronic conditions as they happen 67 

years later so they should be provided data reflecting their immediate risks.  Health communica- 68 

tions targeting risk perceptions can lead to  behaviour change [21].  Studies have shown that in- 69 

terventions successfully changing risk perceptions often results in behavioural change [22-23]. Dis- 70 

ease risk perception is a critical determinant of health behaviour [24]. Adolescents’ risk perception 71 

can only be enhanced if they know the existence of risk.  Study is needed to investigate youth health 72 

behaviours under the COVID-19 pandemic to enable planning of interventions under school health 73 

services to maximise the participation of adolescents and collaboration of primary healthcare so a 74 

healthy living environment can be cultivated conducive for health living. 75 

This study aims to obtain general overview of secondary school students’ health profile including 76 

health risk behaviours, lifestyle and health status; health seeking behaviours including utilisation 77 

of student health services (SHS) under the COVID 19 pandemic.  The findings would be useful 78 

reference how we would cultivate better living environment for adolescents in Post-COVID era. 79 

2. Materials and Method 80 

2.2. Study Design 81 

This is a cross sectional study to create school health profile of secondary school stu- 82 

dents including health risk behaviours, lifestyle factors, health status and utilisation of 83 

student health services (SHS) with the use of electronic questionnaire. This study further 84 

analyses the association of health status with health risk behaviours, lifestyles, and SHS 85 

utilisation. 86 

The study has been approved by Survey and Behaviour Research Ethics Committee 87 

(SBRE) of the Chinese University of Hong Kong (SBRE-20-583).  The survey was con- 88 

ducted anonymously. The participating schools have obtained consent from parents and 89 

students and students’ participation was entirely voluntarily with no adverse repercus- 90 

sion.   91 

2.2. Study Population 92 

The study population is secondary school students (age 11-18) in Kwai Tsing (K & T) 93 

District, one of the 18 Districts in Hong Kong (HK) with district population of around 94 

560,000 (about 8% of total HK population).  It is chosen as the district is pioneer in 95 
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Healthy City project [25] and has established a framework for medical-social-community 96 

model [26]. However, the median monthly income of K&T is among the lowest in Hong 97 

Kong.  The K&T District is the first district to establish District Health centre in 2019 98 

which is the key government policy to strengthen primary healthcare with provision of 99 

nursing and allied health services including social worker to support the primary medical 100 

care providers in the district.  The findings would reflect the health needs of adolescents 101 

living in low socio-economic condition and how the community health initiatives would 102 

help to meet the health needs. 103 

2.3. Sample Population  104 

Based on previous studies, the prevalence of students with emotional disturbance 105 

was around 25% [3] and students performing regular exercise also around 25% [4].  Sam- 106 

ple size of 288 is needed for margin of error of 5% (n= z2 x p(1-p)/e2 z=1.96 with significance 107 

level at 5%, p=0.25, population proportion and e=0.05, the margin of error 1.962 x 0.5 108 

x0.5/0.12 =288). Assuming π0,  the null hypothesis proportion is 0.25, the prevalence of cer- 109 

tain health behaviours and health conditions is 25% for one group of students and π=0.35, 110 

higher proportion among another group of students, the sample will be 125 per group 111 

giving a power of 80% (u=0.84) of significance at 5% (v=1.96) (N=[u √π (1- π + v √π0 (1- π0))/ 112 

(π- π0)2=[0.86x0.46 x + 1.96 x 0.5]/0.15 x0.15=125). Sample of over 300 students is needed. 113 

K & T District is broadly divided into 2 main sub-districts, Kwai Ching and Tsing Yi.  114 

According to 2016 Population by Census, the total population and adolescent population 115 

(age 10 to 19) is 336,405 sand 32,355 in Kwai Ching respectively and 184,167 and 12,579 in 116 

Tsing Yi respectively. Cluster stratified sampling was adopted to select 3 secondary 117 

schools and 2 secondary schools randomly from Kwan Chung and Tsing Yi respectively 118 

to reflect the proportion representation of the population of the two sub-districts.  From 119 

each school, students from secondary 2 (S2) age around 13-14 and secondary 5 (S5) age 120 

around 17 to 18 were selected for study to represent early and late adolescents. S1 students 121 

were new to schools and S6 students were busy with public examination so S2 and S5 122 

students would be more appropriate study subjects.   123 

2.4. Study Tools 124 

This study utilises the Hong Kong Student Health Survey Questionnaire (HKSHQ) 125 

to measure the health risk behaviours, lifestyle factors, health status are measured.  126 

HKSHQ has been used  by Centre for Health Education and Health Promotion of the 127 

Chinese University of Hong Kong (CHEP) as a system of surveillance of student health 128 

status [27] with continuous refinement as a tool for assessing student health status/health 129 

related outcomes [11]. Questions were added to report the utilisation pattern of SHS were 130 

added. 131 

Questions screening for Post-Traumatic Stress Disorder (PTSD) were included as 132 

COVID-19 pandemic had serious repercussion on mental health [16]. Before the outbreak 133 

of COVID-19, there was intense social movement in 2019 and generated public mental 134 

health crisis with prevalence of 11.2% for depression and 12.8% for probable post-trau- 135 

matic stress disorder (PTSD) during the heights of the movement in late 2019 [28].  PTDS 136 

can be overlooked easily so this study has adopted the four key screen questions to alert 137 

the possibility of PTDS to refer for further evaluation [29]. 138 

2.5. Data Collection 139 

Letters of invitation were sent out to the schools sampled in March 2021 with infor- 140 

mation of the study, sample questionnaire and consent reply form.  The schools were 141 

then provided the link to access the electronic questionnaire for students to complete the 142 

questions. 143 

2.6. Data Analysis 144 
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Descriptive data from all variables collected by the questionnaires were com- 145 

puted as categorical variables. Data analysis was  performed by using SPSS statistics 146 

software (version 25.0). The proportions of particular outcomes were tabulated.  For cer- 147 

tain categorical variables, they were converted to binary variables.  The mode of sleep 148 

time reported by students is 6 hours so it is used as dividing line. For exercise, the Centre 149 

for Health Protection of Hong Kong Special Administrative Region (CHP) recommends 150 

doing at least 150–300 minutes of moderate-intensity aerobic physical activity; or at least 151 

75–150 minutes of vigorous-intensity aerobic physical activity; or an equivalent combina- 152 

tion of moderate- and vigorous-intensity activity throughout the week, for substantial 153 

health benefits in adults [30]. Therefore, more than 60 minutes of moderate to vigorous 154 

intensity 3 days per week is used as the dividing line. CHP recommends 5 servings of fruit 155 

and vegetables [30] and the mode of fruit and vegetable intake reported in this study is 156 

0.5 serving so 1 serving is used as dividing point. For symptoms of PTSD, those with 2 157 

symptoms are classified as positive to allow higher level of alertness [29]. For screen time, 158 

2 hours is chosen as dividing line as American Academy of Paediatrics has advised not 159 

more than 1 to 2 hours for children [31]  160 

The Chi-square test was used to analyse differences among dichotomous dependent 161 

variables at the 5% levels of significance. Multiple logistic regression was utilised to iden- 162 

tify the independent variables associated with emotional distress (feeling sad and hope- 163 

less seeking help from others). 164 

3. Findings 165 

A total of 585 students with 120 and 159 male students and 134 and 172 females stu- 166 

dents from S2 and S5 respectively, participated in the study from 5 secondary schools 167 

randomly selected by stratified cluster sampling as described in previous section.   168 

Table 1 shows the prevalence of different living habits (sleeping time and quality, 169 

time spent on electronic media), lifestyles (diet and exercise), health status (emotional 170 

health, symptoms suggestive of PTSD), and utilisation of student health services.  171 

Around 30% of students slept less than 6 hours per day with poor quality.  Nearly half 172 

spent over 2 hours on television, electronic games and social media platform.  Most stu- 173 

dents had very poor consumption of fruits and vegetables with 1 serving or less and low 174 

level of regular exercise (Table 1).  Over 20% of students felt emotional distress affecting 175 

daily activities and over 40% felt the need to seek help.  Nearly 20% of students had 176 

symptoms suggestive of PTDS.  However, nearly 80% of students did not attend student 177 

health services regularly.  The prevalence of self-reporting substance misuse was found 178 

to be very low, 0.2%. 179 

Figure 1 shows the reasons of sleep disturbance.  The four main reasons reported 180 

are failing to fall asleep within 30 minutes, nightmares, waking up midnight or early 181 

morning, and hot environment.  There is significant association between sleep quality 182 

and sleeping hours with 77.9 % of those sleeping 6 hours or above and only 48.5% of those 183 

sleep less than 6 hours rating their sleep quality being good (P<0.001).  There is also sig- 184 

nificant association between sleeping hours and time spent on social media with 78.5 % of 185 

those sleeping 6 hours or above and only 63.1% of those spending less than 2 hours on 186 

social media (P<0.001).  In table 1, we have observed high proportion of students spend- 187 

ing a lot of time on screen and reporting emotional disturbance.  This would be related 188 

to sleeping hours and quality of sleep. 189 

Table 1. Prevalence of living habits, lifestyles, health status (N= numbers of students responding to 190 
that question with valid answer). 191 

 192 

 

Prevalence                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                         

(  ) number of 

students 

N 
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Sleeping < 6 hours daily 28.3% (151) 533 

Poor quality of sleep 33% (176) 533  

Watching TV > 2hours daily 55% (293) 533 

Electronic games > 2 hours daily 56.7 (302) 533 

Time on social media website > 2hours daily 42.5% (227) 533 

< 1 serving vegetables daily 65.3% (308) 472 

< 1 portion of fruit daily 55.9% (327) 585 

60 minutes of regular moderate or vigorous exercise-3 days or 

more per week 
31.9% (170) 533 

Not having breakfast everyday 61.5% (328) 533 

No regular attendance of Student Health Services 77.3% (412) 533 

Feeling hopeless and hopeless seeking help from others 42.4% (226) 533 

Emotional distress affecting usual activities 22.4% (131) 585 

Self-harm 8.9% (47) 533 

Suicide plan 6.4% (34) 533 

Substance misuse (taken medication not for medical purpose) 0.2% (9) 585 

PTSD (2 symptoms or more) 19.5% (114) 585 

 193 

 194 

Figure 1. Reasons of Sleep disturbances. 195 

 196 

Figure 2. Reasons for not exercising. 197 

The level of exercise is far from recommended level (Table 1).  Figure 2 shows the 198 

reasons of not doing regular exercise.  The main reasons reported are lack of time (42.6%), 199 

no interest (32.5%), academic stress (29.6%) and lack of friends (19.3%).  200 
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Living habits and lifestyles would be correlated with screen time. Table 2 shows the 201 

analysis of correlation of screen time (TV, electronic games and social media) with sleep- 202 

ing time, vegetable intake, fruit intake and exercise level.  Only time spent on social me- 203 

dia website was found to correlate with sleeping time with statistical significance (78.5% 204 

of those spending less than 2 hours on social media website had slept 6 hours or more 205 

compared with 63.1% of those spending 2 hours or above on social media, P <0.001) (Table 206 

2).  Figure 3 shows the perceived impact of screen time on daily life and health.  Eye 207 

discomforts, effect on study, lack of sleep, loss of concentration was reported as the major 208 

issues resulting from prolong screen time. 209 

 210 

Figure 3. Impact of using electronic media on daily life and health. 211 

Table 1 reveals that students’ emotional status is causing concerns (Table 1). Table 3 212 

shows the correlation of emotional status (feeling sad and hopeless and seeking help from 213 

others) with living habits, lifestyles, screen time and PTDS.  Sleeping time (< 6 hours), 214 

low fruit intake (< 1 portion), low level of regular exercise, excess time on social media 215 

website and symptoms of PTDS variables were variables found to have significant corre- 216 

lation with emotional status (Table 3). 217 

Table 2. Correlation of time spent on electronic media and living habits. 218 

 219 

 
Sleep >= 

6 hours 

Sleep 

< 6 

hours 

P-value 

Vegeta-

ble 

<1 bowl 

Vegeta-

ble 

>= 1 bowl 

Not 

sure 

P-

value 

Fruit <2 

servings 

Fruit >= 

2 serv-

ings 

Not 

sure 

P-

valu

e 

Exercise 

<5 days 

Exercise 

>= 5 days 

P- 

value 

TV >=2 hours 70.0% 30.0% 

0.292 

57.3% 32.1% 10.6% 

 0.944 

86.7% 
     

7.2% 
6.1% 

0.32

4 

86.7 13.3 

0.797 

TV < 2 hours 73.9% 26.1% 56.2% 32.5% 11.3% 82.2% 9.6% 8.2% 86 
         

14 

Electronic 

games >=2 

hours 

  69.3% 30.7% 

0.103 

59.6% 28.9% 11.4% 

0.133 

86.1% 7.5% 6.3% 

0.42

8 

86.4 13.6 

0.922 
Electronic 

games < 2 

hours 

  75.4% 24.6% 53.0% 36.8% 10.3% 82.2% 9.5% 8.3% 86.2 13.8 

Social media 

>= 2 hours 
63.1% 36.9% 

<0.001**

* 

56.2% 32.9% 10.8% 

0.962 

87.1% 6.4% 6.4% 
0.26

1 

83.5 16.5 

0.091 
Social media < 

2 hours 
78.5% 21.5% 57.1% 31.8% 11.0% 82.4% 9.8% 7.7%  88.4 11.6 

***P<0.001. 220 

  221 
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Table 3. Correlation of emotional status and living habits, lifestyles and health status. 222 

 

Feeling sad and hopeless and 

seeking help from others N P value 

Yes No 

Parental education level both secondary or above 61.2% 73.95 428 0.33 

On CSSA 14.8% 21.3% 426 0.17 

Sleeping < 6 hours 38.2% 21.1% 584 <0.001*** 

Sleep quality Poor 39.6% 22.85 580 <0.001*** 

Vegetable intake < 1 bowel 64.7% 62% 521 0.31 

Fruit intake < 1 portion 68.4% 63% 545 0.02* 

Not having breakfast everyday 65.1% 59% 585 0.17 

Regular moderate or vigorous exercise  3 days or more in a 

week 
26.4% 36.7% 585 0.01** 

Watch TV > 2 hours per day 51% 50% 555 0.74 

Electronic gamers > 2 hours per day 43.8% 42.5% 585 0.8 

Spending time on social media website > 2 hours per day 51.3% 35.5% 585 <0.001*** 

No regular use of Student Health Services 77.8% 75% 585 0.49 

PTDS (2 or more symptoms) 34.5% 7.4% 585 <0.001 

*P value<0.05. **P value <0.01. *** P value <0.001. 223 

 224 

Logistic regression was performed to identify the independent factors significantly 225 

associated with poor emotional status (Table 4).  Sleeping less than 6 hours, spending 226 

over 2 hours on social media website and PTDS (2 or more symptoms) were independent 227 

variables found to have higher odd ratios, 1.62 (95 ci 1.08, 2.42), 1.77 (95 ci 1.23, 2.65) and 228 

5.86 (95% ci 3.6, 9.6) of poor emotional status respectively.  Students with regular mod- 229 

erate or vigorous exercise (over 60 minutes over 3 days per week) had lower odds ratio, 230 

0.65 (95% ci 0.44, 0.95) of poor emotional status. 231 

Table 4. Lifestyles and health status significantly associated with emotion feeling sad and hopeless 232 
seeking help from others by multivariate analysis. 233 

 Odds Ratio 
95% confidence 

interval 
P value 

Sleep < 6 hours 1.62 1.08, 2.42 0.018 

Regular moderate or vigorous exercise  3 days or 

more in a week 
0.65 0.44, 0.95 0.027 

Spending > 2 hours on social media website 1.77 1.23, 2.65 0.02 

PTDS (2 or more symptoms) 5.86 3.6, 9.6 <0.001 

 234 

SHS is key source of preventive care for students in Hong Kong.  With the high prev- 235 

alence of unhealthy living habits and lifestyles, and poor emotional status, the low uptake 236 

rate of regular attendance of SHS (77.3%, table 1) should be explored. All primary and 237 

secondary students can enrol SHS to receive services meeting the health needs at various 238 

stages of their development including physical examination; screening for health prob- 239 

lems related to growth, nutrition, psychological health and behaviour; individual health 240 

counselling and health education.  Figure 4 shows the reasons of not using SHS regularly. 241 

Lack of time, unfamiliar with the service, stress over academic work and doubtful of use- 242 

fulness of the services are the main reasons.  For improvement of SHS attendance, 49.7% 243 

of students suggested to organise within school hours and 40.7% suggested to organise 244 

the service within the school premises. 245 

 246 

Figure 4. Reasons for not utilizing Student Health Services 247 

 248 

?unclear information here

to be deleted
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Figure 4. Reasons for not utilizing Student Health Services. 250 

 251 

4. Discussion 252 

This study has found inadequate sleeping time among adolescents. The American 253 

Academy of Sleep Medicine has recommended sleeping 8–10 hours per 24 hours for teens 254 

aged 13–18 years for optimal health [32]. The prevalence of short sleep duration (< 8 hours) 255 

among high school students in US national Youth Risk Behaviours Surveillance was 72.7% 256 

[33]. Our study shows 28.3% of students sleeping less than 6 hours and 81.5% slept less 257 

than 8 hours. Similar patterns were reported in other Asian countries such as Taiwan [34] 258 

and Korea (35), and the average duration of sleep was 4.9 hours in Korean study [35].   259 

Adolescent Sleep Working Group has reported that process involved in regulating sleep 260 

timing seems to be altered to favour late nights across adolescent development [36].  The 261 

Group has also observed the trends of adolescents and young adults growing up in an 262 

electronic age and electronic exposure in the evening potentially disrupting sleep 263 

[37]. Our study has found high prevalence of media use amongst the students.  This is 264 

particularly the case under COVID-19 with school closure and electronic media being 265 

main channel for communication [11].  Engaging in a greater number and range of sleep- 266 

interfering activities such as use of electronic media before going to bed has been shown 267 

to associate with less nocturnal sleep and more daytime sleepiness in adolescents [38].  268 

This study has shown higher proportion of students using social media websites less than 269 

2 hours daily with sleeping time over 6 hours with statistical significance (Table 2). Media 270 

use can cause increased sleep-disrupting mental, emotional, and physiologic arousal (39). 271 

This might reflect the reasons of sleep disturbance such as failing to fall asleep, night- 272 

mares, waking up midnight or early morning (Figure 1) and also the impact of excess 273 

screen time such as eye discomforts, effect on study, lack of sleep, loss of concentration 274 

(Figure 3).  275 

The prevalence of emotional disturbance was found to be high in this study with 276 

22.4% feeling emotional distress affecting their daily activities and 42.4% feeling sad and 277 

hopeless seeking help from others.  The prevalence was found to be significantly higher 278 

among those with less than 6 hours sleeping time, low fruit intake, low level of regular 279 

exercise, excess time on social media website and symptoms of PTDS (Table 3).  Table 4 280 

has identified sleeping less than 6 hours, spending over 2 hours on social media website 281 

and PTDS (2 or more symptoms) to have higher odd ratios, and regular moderate or vig- 282 

orous exercise (over 60 minutes over 3 days per week) associated with lower odds ratio 283 

analysed by multiple logistic regression. Self-reported sleep variables such as trouble 284 

sleeping, tiredness, nightmares, and being a long sleeper have been found to be 285 

Suggestion to move some of the discussion to results(findings) - possibly modify.
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significantly associated with psychological symptoms, including anxiety/depression, and 286 

withdrawal [40].   287 

Not getting the recommended amount of sleep for their age are at increased risk for 288 

chronic conditions such as diabetes, obesity, and poor mental health, as well as injuries, 289 

attention and behavioural problems, and poor academic performance [32, 37, 41].  The 290 

quality of sleep is related to sleeping hours as this study has found that 51.5% of adoles- 291 

cents reported poor sleeping quality with less than 6 hours sleep compared with 22.1% 292 

with 6 hour or more sleep with statistical significance (P<0.001).  Sleep quality is just as 293 

important as sleep duration in predicting future health which is often overlooked [42]. 294 

Evidence has reviewed a very strong evidence tying sleep quality to the development of 295 

mental disorders, more than double the risk of depression and anxiety [42].   296 

Study has shown that adolescents spending more than 3 hours per day on social me- 297 

dia may be at heightened risk for mental health problems, particularly internalizing prob- 298 

lems [43].  Poorer quality sleep can be a mediator on the pathway to internalizing prob- 299 

lems [44]. Poor emotion regulation and lack of social interaction may also be associated 300 

with social media use and contribute to symptoms of anxiety and depression [45]. How- 301 

ever, adolescents may turn to social media as a form of escapism, perhaps for relief of 302 

emotional distress. Results of a longitudinal study have revealed that increased time spent 303 

on social media was not associated with increased mental health issues across develop- 304 

ment when examined at the individual level [46].  Emotional problems are multifactorial, 305 

involving person centred characteristics such as biological predispositions, coping mech- 306 

anisms, and situation such as experiencing traumatic events and prolong exposure to 307 

stress, sleep.   308 

Time on social media use is an important factor associated as the study by Riehm at 309 

al and suggests that if adolescents using social media for more than 30 minutes per day 310 

instead used it for 30 minutes or less would have been 9.4% fewer high internalizing prob- 311 

lem cases and 7.3% fewer high externalizing problem cases [43]. However, findings from 312 

Coyne et al have also suggested examining the context and content surrounding social 313 

media use and many other factors that might explain the increase in mental or emotional 314 

health problems during adolescence [46].  In this study, we examine other factors such as 315 

living habits and lifestyles as well as symptoms of PTDS as independent variables.  316 

Major mental health burden has been identified during COVID pandemic [16] and 317 

social unrest in 2019 [28]. Post traumatic growth (PTG) defined as the positive psycholog- 318 

ical changes upon having to terms with highly stressful events has been found to be more 319 

likely among people with higher post-traumatic stress [47].  Students have been under 320 

profound impact of social unrest in second half of 2019 [28] then facing the COVID-19 321 

pandemic so the odds of poor emotional status was found to be very high (OR 5.86, 95% 322 

ci 3.6, 9.6, table 4) with symptoms of PTDS.  Screening for PTDS symptoms would enable 323 

early detection of those at risk.  Patient education and social support are important initial 324 

interventions to engage the patient and mitigate the impact of the traumatic event so rapid 325 

engagement of treatment, early and ongoing social support, avoidance of retraumatisa- 326 

tion, have been shown to associate with good prognosis [48].   327 

  A systematic review has found evidence of a significant, cross-sectional rela- 328 

tionship between unhealthy dietary patterns and poorer mental health in children and 329 

adolescents [49]. In univariate analysis, higher proportion of students with poor intake of 330 

fruit was found to feel sad and hopeless (Table 3).  The association was not found in mul- 331 

tiple regression analysis. It would be overall very high prevalence of poor intake of fruit 332 

and vegetable among students (over half taking less than one proportion a day, table 1).  333 

Regular exercise has been found to associate with lower odds of having emotional prob- 334 

lems with statistical significance in univariate and multi-variate analysis (Tables 3 and 4).  335 

Physical activity is well recognised as a key factor for the prevention and management of 336 

mental illness, including mental disorders such as depression and anxiety as well as the 337 

promotion of mental health such as well-being [50].  Physical activity has been found to 338 
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be a good and effective choice to mitigate the negative effects of the COVID-19 pandemic 339 

on mental health during the first year of the COVID-19 pandemic [51]. 340 

Longitudinal study by Rosen has found association of low passive screen time use, 341 

low news media consumption about the pandemic, structured daily routine, and spend- 342 

ing more time spent in nature, and getting the recommended amount of sleep with better 343 

mental health outcomes in youth during the pandemic [17].  Encouraging more physical 344 

activity can also help adolescents to spend more time in nature.  Appropriate screen time 345 

can improve sleep hygiene and can also have direct effect on mental health.  Cultivating 346 

positive lifestyles and living habits as well as provision of physical environment condu- 347 

cive for regular exercise and supportive social environment to cope with post-traumatic 348 

stress can enhance emotional well-being of adolescents in post COVID era. The home and 349 

school environment should empower the adolescents to adopt more structured daily rou- 350 

tine, regular exercise and access to resources for emotional support.  The Adolescent 351 

Sleep Working  Group has reported the evidence strongly implicating earlier school start 352 

times (i.e., before 8:30 AM) as a key modifiable contributor to insufficient sleep, as well as 353 

circadian rhythm disruption [36]. Starting time for school would be further explored to 354 

enable students to have sufficient sleep both quantity and quality. 355 

The mental health burden among adolescents is of serious concerns and is expected 356 

to increase further with COVID pandemic. The low level of regular utilisation of SHS will 357 

not enable the service to play an active role in  preventive care particularly health pro- 358 

motion including mental health [20]. Lack of participation of students cannot allow the 359 

services to focus on the necessary conditions to reduce risk factors and match the needs 360 

of children and adolescents [20].   361 

There are limitations of this study. Self-reporting might not capture all the data.  362 

However, it is the best option not only under COVID-19 and also mobilises co-operation 363 

of youth, Cross sectional study cannot investigate the causal relationship.  The findings 364 

of association would still be useful to plan future longitudinal study.  It is only based on 365 

one district in Hong Kong.  The K&T district is chosen for a particular reason. The district 366 

is pioneer in healthy city movement and also first district with government commissioned 367 

District Health Centre. The findings can be useful reference to help the district to 368 

strengthen the primary healthcare services to target the needs of adolescents.  The exist- 369 

ing experience and culture of healthy city movement together with the infra-structure of 370 

District Health Centre, the K&T district has the potential to evolve a new model of com- 371 

prehensive adolescent care which is user friendly. 372 

5. Conclusion 373 

The findings of this study reflect the unmet needs of students and provide some in- 374 

sights of types of services to serve their best interests.  Services for adolescents should be 375 

more integrated to promote better living environment for maintenance of healthy behav- 376 

iours. A systemic review has identified key components of user-friendly youth services 377 

[52].  These include accessibility, staff being supportive, respectful and trustworthy with 378 

active listening and clarity of information, perceived medical competency, assurance of 379 

privacy, confidentiality and patient autonomy, comprehensive and continuity of care, 380 

youth involvement in healthcare, age-appropriate environment, and health outcomes fo- 381 

cusing on quality of life.  The services should be based in the locality where the adoles- 382 

cents live and study.  The service providers need to establish a good rapport and trust 383 

with the adolescents as well as cultivating a living environment conducive for positive 384 

youth health.  Local family doctors and the local District Health Centre are in unique po- 385 

sition to work and engage the key stakeholder, adolescents, the families, schools and other 386 

local youth services to deliver youth friendly services.   387 
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