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 The aim of this study was to describe the sleep status of Chinese designers 

and to identify the factors that affect their sleep quality. A total of 393 

Chinese designers participated in the survey, which collected data on 
demographic information, digital screen time, stress, and the pittsburgh sleep 

quality index (PSQI). The average PSQI score of Chinese designers was 

6.77, with 29% scoring equal to or higher than 9, indicating poor sleep 

quality. The most common sleep problem was difficulty falling asleep. 
Designers with management responsibilities had poorer sleep quality: the 

PSQI scores for those in design project management (M=8.74, SD=3.829) 

and design and management (M=9.05, SD=3.475) were significantly higher 

than for those in dedicated design (M=5.34, SD=2.908). There was a 
positive correlation between digital screen time for entertainment, work 

stress, other stress, and PSQI. The model equation was PSQI=1.160+0.276 * 

entertainment+0.675 * work stress+0.569 * other stress, with an r square of 

0.232. Chinese designers should improve their sleep quality by reducing 
electronic entertainment and relieving stress. Managers in the design 

industry should pay special attention to their own sleep quality. 
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1. INTRODUCTION 

Sleep plays a very important role in individuals’ physical and mental health and is an essential 

function for humans [1]. Poor sleep can lead to physiological disorders, including type 2 diabetes [2], and 

cardiovascular disease [3]. Poor sleep is also related to individual mental health [4], such as anxiety and 

depression [5], aggression [6], and cognitive function changes [7]. 

A significant increase in screen time can lead to poor sleep (including longer sleep latency and 

poorer sleep quality) and a lack of physical activity, resulting in higher levels of anxiety [8]. There is a strong 

relationship between nighttime electronic device use and the temporal process of sleep disorders [9], [10]. 

Longer average screen time before sleep and during sleep has been associated with poor sleep quality, 

decreased sleep efficiency, and longer sleep latency [11], [12]. Designers are heavy users of electronic 

screens [13], as their work requires a lot of computer-aided design software to help them efficiently complete 

design tasks [14]–[16]. Moreover, they use electronic devices, such as TVs, smartphones, and tablets, for 

work and entertainment. In addition to the compulsory use of electronic screens at work, engaging in 

entertainment activities using electronic devices like smartphones before sleep is also a significant source 

[17], [18]. 

https://creativecommons.org/licenses/by-sa/4.0/
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Stress is an important factor that can affect personal health and may lead to mental and physical 

health conditions, including depression [19], cardiovascular diseases [20], atherosclerosis [21], and type 2 

diabetes [22]. An aspect of particular significance is that stress has been recognized as a significant factor 

contributing to sleep disorders, especially among working adults [23], [24]. Work is a significant source of 

stress for employed individuals, and it is a major health and safety issue [25], [26]. Work-related stress can 

affect employees’ job satisfaction and sleep quality [23], [27], [28]. Chinese designers experience high levels 

of work-related stress, which originates from multiple aspects [29]. First, heavy workloads are very common 

among Chinese designers. Continuous working hours can make designers feel exhausted and stressed, as 

researchers have found that working more than 40 hours per week can lead to a decrease in sleep quality [30], 

[31]. Second, work difficulty is another source of stress because design requires a high level of creativity, 

which makes the job challenging for designers. In addition, multiple work tasks add to stress. Third, pressure 

from bosses and colleagues, including deadlines, competition for promotion, relationships with colleagues, 

and income, also contributes to stress among designers [29], with managers facing even more pressure [32]. 

Besides work stress, Chinese designers also face various pressures from their personal lives, including 

financial pressure, social pressure, health pressure, and family pressure [33].  

Designers usually provide design solutions based on user needs, with most designs being created 

using computers. They generally work for the design companies or design departments of companies, and 

some work as independent designers. Their job responsibilities include dedicated design, design project 

management, and design and management. Chinese designers face high work pressure, as they need to meet 

the demands of clients and superiors while maintaining the creativity of their work. The health of Chinese 

designers is not optimistic, with many experiencing suboptimal or poor health status. The quality of their 

sleep is a concerning issue, as it directly affects their health and indirectly impacts their work and lives. 

However, there are currently very few studies on the sleep quality of designers, which represents a research 

gap that needs to be filled. Lack of clarity regarding the current state of sleep quality among Chinese 

designers, coupled with the potential ramifications of overlooking this issue, could exacerbate the situation. 

This study utilized a cross-sectional survey methodology to conduct a statistical analysis of sleep quality 

among Chinese designers, considering their demographic variables. The findings of this study furnish 

designers and scholars with insights into the current sleep conditions among Chinese designers, thereby 

emphasizing the gravity of this concern. This study fills the research gap in the current lack of research on the 

sleep quality of designers and provides inspiration and ideas for future scholars focusing on designer health 

issues. Furthermore, insights from exploring the factors that affect the sleep quality of Chinese designers can 

inform recommendations for improving their sleep quality. 

 

 

2. METHOD  

2.1.  Participants 

All participants assessed in this study were Chinese designers. They included employees of design 

companies, employees of design departments of companies, and independent designers. Data were collected 

through an online survey conducted using the Chinese app “Wenjuanxing,” and 450 designers from various 

parts of China participated. After excluding incomplete or meaningless questionnaires, the final number of 

samples was 393. The study was conducted in compliance with the principles of the Declaration of Helsinki and 

was approved by the Biomedical Research Ethics Committee of Shandong Provincial Hospital (SWYX: 

NO.2022-532, 11/21/2022). 

 

2.2.  Measures 

This study used a cross-sectional design to obtain descriptive information on the electronic screen 

usage time, stress, and sleep quality of Chinese designers. The questionnaire was written in Chinese and 

consisted of five parts: instructions, demographic information, digital screen time, stress, and the pittsburgh 

sleep quality index (PSQI), of which stress and PSQI were subjective scales. Participants were asked to fill out 

the questionnaire based on their recent experiences in the past month. In both the offline and online 

questionnaires, informed consent forms were attached. It generally took 5 to 10 minutes for participants to 

complete the survey. 

The survey of sleep quality used the PSQI developed by Dr. Buysse, a psychiatrist at the University of 

Pittsburgh, in 1989 [34]. The PSQI consists of 7 components, including subjective sleep quality, sleep latency, 

sleep duration, sleep efficiency, sleep disturbances, use of sleeping medication, and daytime dysfunction, with a 

total of 19 questions. The total score range is 0–21, with higher scores indicating poorer sleep quality. Generally, a 

score of 0–3 is considered to be very good for sleep quality, 4–8 is classified as fairly good for sleep quality, 9–16 

is classified as fairly bad for sleep quality, and a score of 17 or higher indicates very bad sleep quality. Digital 

screen time includes three items: digital screen time for work, digital screen time for entertainment, and digital 

screen time in bed. Participants were asked to fill in the average time per day, in hours, for each item. Stress 
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included two items: work stress and other stress. Participants were asked to complete a 7-point Likert scale (where 

1 represents no stress at all, 4 represents general stress, and 7 represents extreme stress). 

 

2.3.  Statistical analyses 

This study utilized SPSS for Windows v. 26.0 (IBM, Armonk, NY, United States) for data analysis. 

Frequency and percentages were used to describe demographic information, while mean and variance were used 

to describe digital screen time, stress, and PSQI. Descriptive statistics were used to analyze the results of the 

PSQI subscales. In this study, demographic information, digital screen time, and stress were independent 

variables, and PSQI was the dependent variable. ANOVA, Chi-square tests, and linear regression were used to 

analyze the relationship between some variables and the PSQI. A p≤0.05 was considered significant. 

 

 

3. RESULTS 

3.1.  Demographic information 

The demographic information of the participants is presented in Table 1. The number of male 

(n=195) and female (n=198) participants was similar, indicating that there was no significant gender bias or 

discrimination in the design industry. Most designers were relatively young, with 77.6% of designers being 

under 30 years old, and only 4.1% of designers being over 36 years old. Correspondingly, the design work 

experience of designers was also mostly less than 10 years (99.5%), with 74.6% of designers having less than 

fiveyears of work experience. Most designers worked for design companies (43.5%) or design departments of 

companies (37.7%), with few working as independent designers or in other positions. About 40.4% of the 

designers were fully or partially responsible for the design project management. 
 

 

Table 1. Demographic information of participants 
Veriables Categories n Percentage 

Gender Male 195 49.6 

Female 198 50.4 

Age (years) 20–25 147 37.4 

26–30 158 40.2 

31–35 72 18.3 

36–40 16 4.1 

Design work experience (years) 0–5 293 74.6 

6–10 98 24.9 

11–15 2 0.5 

Type of employer Design company 171 43.5 

Design department of company 148 37.7 

Independent designer 45 11.5 

Others 29 7.4 

Job responsibility Dedicated design 234 59.5 

Design project management 96 24.4 

Design and management 63 16.0 

 

 

3.2.  Screen time and stress 

The Chinese designers in this study spent a long time on their digital screens daily, as shown in 

Table 2. Digital screen time for work reached 6.9 hours, while digital screen time for entertainment reached 

3.3 hours, for a total of 10.2 hours. It was common for them to use electronic devices before bedtime, as only 

15.8% of designers reported not using them before sleeping. The average duration of the digital screen time 

in bed was 1.6 hours. Table 3 shows that the designers were also under a lot of stress, with average values of 

3.8 for work stress and other types of stress. 
 

 

Table 2. Daily screen time of Chinese designers 
Categories  n M SD 

Work (hours) 393 6.9 2.52 

Entertainment (hours) 393 3.3 1.615 

Bed (hours) 393 1.6 1.02 
 

Table 3. Stress of Chinese designers 
Categories n M SD 

Work stress 393 3.8 1.70 

Other stress 393 3.8 1.77 
 

 

 

3.3.  Sleep quality 

The average PSQI score of the Chinese designers was 6.77, with a standard deviation of 3.67, 

indicating a positively skewed distribution, as shown in Figure 1. Based on the scoring standard indicated in 

the Methods section (0–3=very good, 4–8=fairly good, 9–16=fairly bad, and 17 and above=very bad), we 
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divided the designers’ sleep quality into four levels. Figure 2 shows sleep quality of Chinese designers and 

corresponding results of different job responsibilities. Overall, designers with fairly good sleep quality 

accounted for the majority at 52%, followed by fairly bad and very good at 28% and 19%, respectively, while 

only 1% of designers had very bad sleep quality, as shown in Figure 2(a). The corresponding results for the 

three job responsibilities are shown in Figures 2 (b)-(d). The average sleep duration of the Chinese designers 

was 7.85 hours (SD=.418), with the lowest sleep duration being four hours and the highest being 12 hours. In 

the past month, the most common factors that affected designers’ sleep were difficulty falling asleep, 

followed by waking up during the night or early morning, nightmares, and other factors.  

Table 4 presents the results on sleep latency, subjective sleep quality, medicine use, and feeling sleepy or 

tired. Difficulty falling asleep for 30 minutes was the most common sleep problem among the Chinese 

designers, which was experienced by 66.2% of them at least once a week. 

 

 

 
 

Figure 1. Histogram of the PSQI scores of Chinese designers 

 

 

 
 

Figure 2. Sleep quality of Chinese designers and corresponding results of different job responsibilities, (a) 

total (393), (b) dedicated design (234), (c) design and management (63), and (d) desain aproject  

management (96) 
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Table 4. Results of PSQI questions 
Questions Option 1 Option 2 Option 3 Option 4 

Question 2 ≤15 min (35.6%) 16-30 min (37.9%) 31- 60 min (14.5%) ≥60 min (12.0%) 

Question 6  Very good (23.9%) Fairly good (45.5%) Fairly bad (21.9%) Very bad (8.7%) 

Question 7 None (93.9%) ＜1 per week (4.8%) 1–2 per week (4.0%) ≥3 per week (1.0%) 

Question 8 None (20.9%) ＜1 per week (26.0%) 1–2 per week (27.2%) ≥3 per week (26.0%) 

Question 9 None (27.2%) ＜1 per week (30.5%) 1–2 per week (26.2%) ≥3 per week (16.0%) 

 

 

3.4.  Association between sleep 1uality and job responsibility 

We conducted independent sample t-tests for gender and one-way ANOVAs for age, design work 

experience, and type of employer, but none of the results showed significance. ANOVA was also conducted 

for job responsibility, with the result of equal variance (p=0.01), and Welch’s test showed significance  

[F(2, 390)=55.651, p<0.01]. Post hoc tests showed that those working in dedicated design (M=5.34, 

SD=2.908) had significantly lower PSQI scores than those in design project management (M=8.74, 

SD=3.829) and design and management (M=9.05, SD=3.475), whereas there was no significant difference 

between the PSQI scores of those in design project management and those in design and management as 

shown in Figure 3. 

 

 

 
 

Figure 3. Multiple comparisons of the effects of job responsibility on PSQI (★★ denotes p≤0.01) 

 

 

According to the PSQI scores of the Chinese designers, their sleep quality was categorized as very 

good, fairly good, fairly bad, and very bad. The corresponding results for the three job responsibilities are 

different. The Chi-square test result was χ2=13.83, p<0.01, indicating a significant difference in sleep quality 

among the three job responsibilities. As shown in Figure 2, although the proportion of bad sleep quality was 

not high overall (less than 30%), it exceeded 50% for designers working in design project management or 

design and management. 

We also conducted an analysis of sleep duration, work stress, and other stresses reported by the 

participants. The results showed that the Chinese designers working in design project management (M=7.59, 

SD=1.4) and design and management (M=7.27, SD=1.3) had significantly lower sleep duration than those in 

dedicated design (M=8.12, SD=1.39), with F(2, 390)=11.600 and p<0.01. Further, designers in design project 

management (M=4.13, SD=1.9) and design and management (M=4.06, SD=1.7) had significantly higher 

other stress levels than those in the dedicated design sector (M=3.53, SD=1.7), with F(2, 390)=4.958 and 

p=0.007. Work stress also showed significance [F(2, 390)=4.958, p=0.05]. The Chinese designers in design 

and management (M=4.24, SD=1.7) had significantly higher work stress levels than those in dedicated design 

(M=3.66, SD=1.7), with p=0.02. There was no significant difference between those working in design project 

management and those working in design and management. 

 

3.5.  Correlation between sleep quality, screen time, and stress 

Table 5 shows a positive correlation (p<0.01) between entertainment, work stress, and other stress 

with PSQI. Linear regression analysis was conducted with PSQI as the dependent variable and entertainment, 
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work stress, and other stress as independent variables. The results are shown in Table 6. The model equation 

was PSQI=1.160+0.276* entertainment+0.675* work stress+0.569* other stress, with an r2 of 0.232, 

indicating that these three independent variables explained 23.2% of the variance in PSQI. The F-test of the 

model was significant, with F(3,389)=39.181 and p<0.001, indicating a significant impact. All three factors 

had a positive effect on PSQI scores: work stress had the greatest impact on sleep quality, followed by other 

stress, and lastly, screen time for entertainment. 
 

 

Table 5. Correlations between PSQI and screen time (work, entertainment, and bed) and stress 

(work stress and other stress) 
PSQI Work Entertainment Bed Work stress Other stress 

r -.052 .182** .094 .375** .339** 

p .306 .000 .063 .000 .000 

 

 

Table 6. Multiple linear regression analysis of PSQI with entertainment, work stress, and other stress 

Variables  
Unstandardized coefficients Standardized coefficients 

t p R R square 
B SE Beta 

 

Constant 1.160 0.564  2.055 .041 

0.482 0.232 
Entertainment 0.273 0.103 0.119 2.658 .008 

Work stress 0.675 0.098 0.313 6.894 0.000 

Other stress 0.569 0.094 0.274 6.068 0.000 

 

 

4. DISCUSSION 

The Chinese designers surveyed in this study spent a long time each day using digital screens at 

work, averaging 6.9 hours per day. Designers need to use computers, Macs, or other productivity tools to 

carry out tasks such as information collection, sketching, model making, and work communication, making 

the use of digital screens inevitable [13], [14]. Long-term use of electronic screens can cause health 

problems, such as eye strain and shoulder and upper arm pain [35] and can also cause anxiety [8]. Despite 

this, the Chinese designers in this study spent an average of 3.3 hours a day on entertainment using digital 

screens, which is consistent with their younger age group [36]. Considering that the average sleep time 

reported in this study was 7.85 hours, the daily screen time of Chinese designers accounts for 63% of non-

sleep time, exceeding most people [35]. In other words, Chinese designers dedicate merely 5.95 hours each 

day for activities apart from sleep and electronic screen engagement. This alarming statistic underscores the 

acute level of dependence on electronic screens for work and life among Chinese designers, necessitating 

urgent attention and resolution [37]. We found that the Chinese designers experienced a similar level of stress 

at work and other aspects of their lives, with a subjective rating of 3.8. They generally felt moderate stress, 

which came from different sources. Stress from work and other aspects affected the designers sleep, an issue 

that has been reported by other professions [33], [38]. 

In general, the results of the PSQI indicate that the sleep quality of the Chinese designers was not 

ideal, with 29% scoring 9 or above, indicating fairly bad or very bad sleep quality. Very few of the designers 

had good sleep quality. Therefore, there is a need for an overall improvement in the sleep quality of Chinese 

designers. Chinese designers achieve an average daily sleep duration of 7.85 hours, aligning with the 

recommended sleep duration of 7 to 9 hours suggested by the US National Sleep Foundation [39]. However, 

this does not imply that Chinese designers possess satisfactory sleep quality. Chinese designers tended to go 

to bed very late at night, with 86.3% of them falling asleep after 11 pm. Difficulty falling asleep was 

identified as the most important factor affecting the sleep quality of the designers, with 66.2% of designers 

experiencing difficulty falling asleep for at least 30 minutes once per week. This is likely related to the use of 

digital screens before bed and stress [9].  

Notably, the Chinese designers in this study almost never took medication to help them sleep. In 

fact, almost all Chinese people who experience sleep problems do not take sleeping pills [40]. More than 

70% of the designers had trouble staying awake or lacking enthusiasm at least once a week, and part of the 

reason was poor sleep quality [41]. The Chinese designers had an accurate perception of their own sleep 

quality, as the subjective results were consistent with the total PSQI score, indicating that the designers were 

actually aware of their own sleep conditions, especially those with poor sleep quality. However, due to work, 

life, physical condition, and personal bias, they have not been able to solve their sleep problems. 

We categorized the job responsibilities of designers into three types: i) dedicated design, ii) design 

project management, and iii) design and management. The results clearly indicate that designers whose jobs 

involved managing design projects reported significantly decreased sleep quality, with over 50% of them 

having fairly bad or very bad sleep quality. This is because compared to positions that only involve design, 

managers have more responsibility and work difficulty [42], which leads to a reduction in their sleep time 
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and an increase in work and other pressures. Additionally, longer working hours are also a reason for poor 

sleep quality in management positions. Thus, the sleep issues of designers responsible for management need 

to be given special attention. If left unresolved for an extended period, it will seriously affect their health. 

Screen time and stress also have an impact on sleep quality, but not all screen time is related to sleep 

quality. The increase in screen time for entertainment is accompanied by a decline in sleep quality, consistent 

with previous research findings [36], [43]. Nevertheless, the increased screen utilization for work tasks, 

which commands a substantial time allocation, does not manifest a discernible correlation with sleep quality. 

While engaging with screens during work may result in designers experiencing physical and visual fatigue, 

this practice does not significantly modify the total work duration, nor does it distinctly influence work 

intensity due to the diverse extents of screen engagement. Moreover, screen usage during work transpires 

neither within the sleep environment nor immediately prior to sleep, thereby rationalizing the confined 

influence on sleep quality. Work stress and other stresses were positively correlated with PSQI scores in this 

study, indicating that increased stress is accompanied by a decrease in sleep quality [27], [44], [45]. The 

regression models showed that stress had a stronger correlation with sleep quality than screen time [33]. 

Stress was the main factor affecting sleep quality, and we confirmed that work stress had a greater impact on 

sleep quality than other stressors among the Chinese designers, although these two had the same score. 

Chinese designers face significant work and life stress, which requires help from both companies [46] and 

families [47]. Designers themselves also need to actively adjust their mentality to reduce stress and improve 

sleep quality. The designer’s work requires digital screen time during work that cannot be reduced. 

Therefore, we suggest that designers reduce their digital screen time for entertainment [37] and adopt 

healthier leisure activities. 

We investigated the current sleep quality status of Chinese designers and identified risk factors of 

their sleep. We found negative correlations between sleep quality and screen time, work stress, and other 

stress. Additionally, managerial responsibilities exacerbate the deterioration of sleep quality. However, there 

are limitations to our study. First, in terms of sample selection, we used a combination of online and offline 

methods to recruit participants. Given that China is a vast country, there is room for improvement in the 

representativeness of the Chinese designer population. Second, we identified factors related to sleep quality, 

including digital screen time for entertainment, work stress, and other stress, but the regression model 

showed that these three variables could explain only 23.2% of the variance, indicating that there may be other 

factors that need to be explicated in future research. Third, our classification of stress factors was somewhat 

simple, as other stresses may contain different factors. Therefore, future research should consider a more 

detailed and reasonable independent variable design. Fourth, we did not consider the physical health of the 

Chinese designers, such as illness or physical discomfort, which is an important aspect related to sleep 

quality. Finally, our study did not have a control group; therefore, we could not determine whether changes in 

these factors could significantly improve sleep quality, thus lacking validation. 

 

 

5. CONCLUSION 

Sleep quality among Chinese designers is an issue that deserves continuous attention. Our findings 

show that the Chinese designers, who were mainly young adults, had poor sleep quality. They were aware of 

their poor sleep quality, with difficulty falling asleep being the most common issue. Despite this, they still went 

to bed late every day. These designers spent a lot of time facing digital screens every day, whether for work or 

entertainment. In addition, they faced moderate levels of work stress and other stress. Digital screen time for 

entertainment, work stress, and other stress were all positively correlated with PSQI scores, meaning that an 

increase in these three factors corresponded to a decrease in sleep quality. Among these, work stress had the 

greatest impact on sleep quality. The nature of the work that the designers were responsible for also had an 

important influence. The responsibility of project management in their work (whether full or partial 

responsibility) resulted in shorter sleep times and higher stress levels, which were linked to poorer sleep quality. 

 

 

REFERENCES 
[1] V. Clement-Carbonell, I. Portilla-Tamarit, M. Rubio-Aparicio, and J. J. Madrid-Valero, “Sleep quality, mental and physical 

health: a differential relationship,” International Journal of Environmental Research and Public Health, vol. 18, no. 2, p. 460, 

Jan. 2021, doi: 10.3390/ijerph18020460. 

[2] H. Liu et al., “Association between sleep duration and incidence of type 2 diabetes in China: the REACTION study,” Chinese 

Medical Journal, vol. 135, no. 10, p. 1242, May 2022, doi: 10.1097/CM9.0000000000001835. 

[3] C. G. Hsieh and J. L. Martin, “Short sleep, insomnia, and cardiovascular disease,” Curr Sleep Medicine Rep, vol. 5, no. 4,  

pp. 234–242, Dec. 2019, doi: 10.1007/s40675-019-00157-8. 

[4] A. J. Scott, T. L. Webb, M. Martyn-St James, G. Rowse, and S. Weich, “Improving sleep quality leads to better mental health: A 

meta-analysis of randomised controlled trials,” Sleep Medicine Reviews, vol. 60, p. 101556, Dec. 2021, doi: 

10.1016/j.smrv.2021.101556. 



Int J Public Health Sci  ISSN: 2252-8806  

 

Sleep quality of Chinese designers and the effects of digital responsibility … (Yongchun Mao) 

587 

[5] S. L. Chellappa and D. Aeschbach, “Sleep and anxiety: From mechanisms to interventions,” Sleep Medicine Reviews, vol. 61,  

p. 101583, Feb. 2022, doi: 10.1016/j.smrv.2021.101583. 

[6] O. P. Demichelis, S. A. Grainger, L. Burr, and J. D. Henry, “Emotion regulation mediates the effects of sleep on stress and 

aggression,” Journal of Sleep Research, vol. 32, no. 3, p. e13787, 2023, doi: 10.1111/jsr.13787. 

[7] L. Pérez-Carbonell and A. Iranzo, “Sleep-related changes prior to cognitive dysfunction,” Current Neurology and Neuroscience 

Reports, vol. 23, no. 4, pp. 177–183, Apr. 2023, doi: 10.1007/s11910-023-01258-2. 

[8] Q. Chen, W. Dai, G. Li, and N. Ma, “The impact of screen time changes on anxiety during the COVID-19 pandemic: sleep and 

physical activity as mediators,” Sleep Biol. Rhythms, vol. 20, no. 4, pp. 521–531, Oct. 2022, doi: 10.1007/s41105-022-00398-1. 

[9] A. Ellahi, Y. Javed, S. Begum, R. Mushtaq, M. Rehman, and H. M. Rehman, “Bedtime smart phone usage and its effects on 

work-related behaviour at workplace,” Frontiers in Psychology, vol. 12, 2021, doi: 10.3389/fpsyg.2021.698413. 

[10] F. Salfi et al., “Changes of evening exposure to electronic devices during the COVID-19 lockdown affect the time course of sleep 

disturbances,” Sleep, vol. 44, no. 9, p. zsab080, Sep. 2021, doi: 10.1093/sleep/zsab080. 

[11] A. Ghekiere et al., “Trends in sleeping difficulties among European adolescents: Are these associated with physical inactivity and 

excessive screen time?,” International Journal of Public Health, vol. 64, no. 4, pp. 487–498, May 2019, doi: 10.1007/s00038-

018-1188-1. 

[12] S. Hartley, S. Royant-Parola, A. Zayoud, I. Gremy, and B. Matulonga, “Do both timing and duration of screen use affect sleep 

patterns in adolescents?,” PLOS ONE, vol. 17, no. 10, p. e0276226, Oct. 2022, doi: 10.1371/journal.pone.0276226. 

[13] J. Zhou, V. Phadnis, and A. Olechowski, “Analysis of designer emotions in collaborative and traditional computer-aided design,” 

Journal of Mechanical Design, vol. 143, no. 2, p. 021401, Feb. 2021, doi: 10.1115/1.4047685. 

[14] Choi, “A qualitative study on 3d designer jobs in fashion vendors,” The Society of Fashion & Textile Industry, vol. 23, no. 4,  

pp. 504–514, 2021, doi: 10.5805/SFTI.2021.23.4.504. 

[15] M. D. Shivegowda, P. Boonyasopon, S. M. Rangappa, and S. Siengchin, “A review on computer-aided design and manufacturing 

processes in design and architecture,” Archives of Computational Methods in Engineering, vol. 29, no. 6, pp. 3973–3980, Oct. 

2022, doi: 10.1007/s11831-022-09723-w. 

[16] W. Yang, J. Su, K. Qiu, and Z. Zhang, “Supporting computer-aided product form design research with a cognitive model of the 

creative process,” Multimedia Tools and Applications, vol. 81, no. 15, pp. 21619–21639, Jun. 2022, doi: 10.1007/s11042-022-

12119-4. 

[17] H. Chen, G. Zhang, Z. Wang, S. Feng, and H. Li, “The associations between daytime physical activity, while-in-bed smartphone 

use, sleep delay, and sleep quality: a 24-h investigation among chinese college students,” International Journal of Environmental 

Research and Public Health, vol. 19, no. 15, p. 9693, Aug. 2022, doi: 10.3390/ijerph19159693. 

[18] D. A. Conroy et al., “The effects of COVID-19 stay-at-home order on sleep, health, and working patterns: a survey study of US 

health care workers,” Journal of Clinical Sleep Medicine, vol. 17, no. 2, pp. 185–191, Feb. 2021, doi: 10.5664/jcsm.8808. 

[19] I.-B. Kim, J.-H. Lee, and S.-C. Park, “The Relationship between stress, inflammation, and depression,” Biomedicines, vol. 10,  

no. 8, Art. no. 8, Aug. 2022, doi: 10.3390/biomedicines10081929. 

[20] L. Norcliffe-Kaufmann, “Stress and the baroreflex,” Autonomic Neuroscience, vol. 238, p. 102946, Mar. 2022, doi: 

10.1016/j.autneu.2022.102946. 

[21] D. Mauss, M. Volmer-Thole, R. Herr, J. A. Bosch, and J. E. Fischer, “Stress at work is associated with intima media thickness in 

older male employees, independent of other sources of stress perception,” Stress, vol. 24, no. 4, pp. 450–457, Jul. 2021, doi: 

10.1080/10253890.2020.1812059. 

[22] M. E. Alanzi, “Stress and type 2 diabetes,” Indo American Journal of Pharmaceutical Sciences, vol. o6, no. 06, pp. 12655–12660, 

Jun. 2019, doi: 10.5281/zenodo.3252546. 

[23] X. Deng, X. Liu, and R. Fang, “Evaluation of the correlation between job stress and sleep quality in community nurses,” Medicine 

(Baltimore), vol. 99, no. 4, p. e18822, Jan. 2020, doi: 10.1097/MD.0000000000018822. 

[24] J. Garefelt, L. G. Platts, M. Hyde, L. L. M. Hanson, H. Westerlund, and T. Akerstedt, “Reciprocal relations between work stress 

and insomnia symptoms: A prospective study,” Journal of Sleep Research, vol. 29, no. 2, p. e12949, Apr. 2020, doi: 

10.1111/jsr.12949. 

[25] J. Lukan, L. Bolliger, N. S. Pauwels, M. Luštrek, D. D. Bacquer, and E. Clays, “Work environment risk factors causing day-to-

day stress in occupational settings: a systematic review,” BMC Public Health, vol. 22, no. 1, p. 240, Feb. 2022, doi: 

10.1186/s12889-021-12354-8. 

[26] R. G. Reed, “Stress and immunological aging,” Current Opinion in Behavioral Sciences, vol. 28, pp. 38–43, Aug. 2019, doi:. 

10.1016/j.cobeha.2019.01.012 

[27] A. Shimura et al., “Which sleep hygiene factors are important? comprehensive assessment of lifestyle habits and job environment 

on sleep among office workers,” Sleep Health, vol. 6, no. 3, pp. 288–298, Jun. 2020, doi: 10.1016/j.sleh.2020.02.001. 

[28] Y. Xie, J. Tian, Y. Jiao, Y. Liu, H. Yu, and L. Shi, “The Impact of work stress on job satisfaction and sleep quality for couriers in 

China: The role of psychological capital,” Frontiers in Psychology, vol. 12, p. 730147, Dec. 2021, doi: 

10.3389/fpsyg.2021.730147. 

[29] N. A. I. Janipha, A. A. Mustapha, and F. Ismail, “Workplace stress amongst consultants in practice,” Procedia - Social and 

Behavioral Sciences, vol. 68, pp. 183–191, Dec. 2012, doi: 10.1016/j.sbspro.2012.12.218. 

[30] T. Kakamu et al., “Effect of occupation on sleep duration among daytime Japanese workers: A cross-sectional study,” Medicine, 

vol. 100, no. 49, p. e28123, Dec. 2021, doi: 10.1097/MD.0000000000028123. 

[31] D. Qiu et al., “Long working hours, work-related stressors and sleep disturbances among Chinese government employees: A large 

population-based follow-up study,” Sleep Medicine, vol. 96, pp. 79–86, Aug. 2022, doi: 10.1016/j.sleep.2022.05.005. 

[32] M. A. Cavanaugh, W. R. Boswell, M. V. Roehling, and J. W. Boudreau, “An empirical examination of self-reported work stress 

among U.S. managers,” Journal of Applied Psychology, vol. 85, pp. 65–74, 2000, doi: 10.1037/0021-9010.85.1.65. 

[33] H. Petersen, G. Kecklund, and T. Akerstedt, “Disturbed sleep and its attribution to stress and other causes: A population-based 

survey,” Scand. J. Psychol., vol. 64, no. 2, pp. 99–104, Apr. 2023, doi: 10.1111/sjop.12867. 

[34] D. J. Buysse, C. F. Reynolds, T. H. Monk, S. R. Berman, and D. J. Kupfer, “The pittsburgh sleep quality index: a new instrument for 

psychiatric practice and research,” Psychiatry Res, vol. 28, no. 2, pp. 193–213, May 1989, doi: 10.1016/0165-1781(89)90047-4. 

[35] B. E. Wagner, A. L. Folk, S. L. Hahn, D. J. Barr-Anderson, N. Larson, and D. Neumark-Sztainer, “Recreational screen time 

behaviors during the covid-19 pandemic in the u.s.: a mixed-methods study among a diverse population-based sample of 

emerging adults,” International Journal of Environmental Research and Public Health, vol. 18, no. 9, Art. no. 9, Jan. 2021, doi: 

10.3390/ijerph18094613. 

[36] L.-A. Vezina-Im, D. Beaulieu, S. Turcotte, J. Roussel-Ouellet, V. Labbe, and D. Bouchard, “Association between recreational 

screen time and sleep quality among adolescents during the third wave of the COVID-19 pandemic in Canada,” International 

Journal of Environmental Research and Public Health, vol. 19, no. 15, p. 9019, Aug. 2022, doi: 10.3390/ijerph19159019. 



                ISSN: 2252-8806 

Int J Public Health Sci, Vol. 13, No. 2, June 2024: 580-588 

588 

[37] M. C. Chandler, O. K. Ellison, A. L. McGowan, K. M. Fenn, and M. B. Pontifex, “Physical activity and sleep moderate the 

relationship between stress and screen time in college-aged adults,” Journal of American College Health, vol. 0, no. 0, pp. 1–11, 

May 2022, doi: 10.1080/07448481.2022.2077110. 

[38] B. Yang et al., “Association between insomnia and job stress: a meta-analysis,” Sleep Breath, vol. 22, no. 4, pp. 1221–1231, Dec. 

2018, doi: 10.1007/s11325-018-1682-y. 

[39] M. Hirshkowitz et al., “National Sleep Foundation’s updated sleep duration recommendations: final report,” Sleep Health, vol. 1, 

no. 4, pp. 233–243, Dec. 2015, doi: 10.1016/j.sleh.2015.10.004. 

[40] Y. Jiang, T. Jiang, L.-T. Xu, and L. Ding, “Relationship of depression and sleep quality, diseases and general characteristics,” 

World Journal of Psychiatry, vol. 12, no. 5, pp. 722–738, May 2022, doi: 10.5498/wjp.v12.i5.722. 

[41] L. M. Luiza Gonzaga Cavalcanti, R. A. Lima, C. R. de Moura Silva, M. V. Gomes de Barros, and F. C. Soares, “Constructs of 

poor sleep quality in adolescents: associated factors,” Cadernos de Saúde Pública, vol. 37, no. 8, p. e00207420, 2021, doi: 

10.1590/0102-311X00207420. 

[42] T. Penconek et al., “Determinants of nurse manager job satisfaction: A systematic review,” International Journal of Nursing 

Studies, vol. 118, p. 103906, Jun. 2021, doi: 10.1016/j.ijnurstu.2021.103906. 

[43] G. J. Hjetland, J. C. Skogen, M. Hysing, and B. Sivertsen, “The Association Between Self-Reported Screen Time, Social Media 

Addiction, and Sleep Among Norwegian University Students,” Frontiers in Public Health, vol. 9, 2021, doi: 

10.3389/fpubh.2021.794307. 

[44] Y.-K. Kim, A. Kramer, and S. Pak, “Job insecurity and subjective sleep quality: the role of spillover and gender,” Stress and 

Health, Jul. 2020, doi: 10.1002/smi.2974. 

[45] C. Saalwirth and B. Leipold, “Sleep and chronotype in relation to work-related stress and negative affect: The moderating role of 

a flexible start of work,” Somnologie - Schlafforschung und Schlafmedizin, vol. 25, Jan. 2021, doi: 10.1007/s11818-021-00294-9. 

[46] A. P. Prasetio, G. Anggadwita, N. A. Dewi, and R. Istitania, “Creating employee job satisfaction in a telecommunications 

company: perceived organisational support and work stress as antecedents,” International Journal of Learning and Intellectual 

Capital, vol. 17, no. 2, pp. 103–123, 2020, doi: 10.1504/IJLIC.2020.108878. 

[47] J. A. Myers-Walls, “Family life education for families facing acute stress: best practices and recommendations,” Family 

Relations, vol. 69, no. 3, pp. 662–676, Jul. 2020, doi: 10.1111/fare.12452. 

 

 

BIOGRAPHIES OF AUTHORS 

 

 

Yongchun Mao     is a PhD student at Universiti Sains Malaysia. He also works for 

School of Arts and Design, Qilu University of Technology (Shandong Academy of Sciences) 

as a lecturer. He received his MA degree in the School of Urban Design at Wuhan University. 

His research interests include human factors, graphical interface and occupational health. He 

can be contacted at email: maoyongchun@student.usm.my. 

  

 

Cunyuan Yang     is a PhD candidate at Hongik University. Current research 
interests are design management, focusing on the human-centered approach to product and 

brand design. Interested in distributed innovation, and hope to improve the management and 

operation efficiency of the whole supply chain and improve the production capacity by 

designing the innovation path. He can be contacted at email: design.cunyuan@gmail.com. 

  

 

Gunasunderi Raju     is a lecturer at Universiti Sains Malaysia. She got a PhD 

degree of Polymer Chemistry from Universiti Sains Malaysia. She is interested in occupational 

safety and health, natural rubber latex, tobacco leaf and kenaf, biocomposites and hybrid 

composites and biopolymers and biodegradables. She can be contacted at email: 
rgunasunderi@usm.mt. 

 

https://orcid.org/0009-0003-1962-2686
https://scholar.google.com/citations?hl=en&user=HfMrBMkAAAAJ&view_op=list_works
https://www.scopus.com/authid/detail.uri?authorId=57814479000
https://orcid.org/0009-0002-9226-5884
https://www.webofscience.com/wos/author/record/JDN-1334-2023
https://orcid.org/0000-0001-7664-1136
https://scholar.google.com/citations?user=N5_l4CgAAAAJ
https://www.scopus.com/authid/detail.uri?authorId=57200593468

