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Abstract
This study aimed to examine the association between working hours and anxiety of a work-
ing population in Hong Kong. We used a cross sectional data from a population-based 
household survey of Hong Kong Chinese adults. Key measures included employment 
status, skill level, working hours, length of stay at current job and anxiety level. Symp-
toms of anxiety were assessed using the Depression Anxiety Stress Scale (DASS-21). 
The data were analysed using logistic regression. Chinese adults who had long working 
hours (≥ 72 h per week) had higher odds of developing symptoms of anxiety than those 
who worked for ≤ 36  h per week (odds ratio [OR] 5.94, 95% confidence interval [CI]: 
1.82‒19.41). Compared with short period (< 1  year), long period of stay at current job 
(≥ 5 years) was found as a protective factor from anxiety (OR 0.38, 95% CI: 0.20‒0.73). 
We found that a working period of 72  h per week was a significant threshold to cause 
anxiety to workers. Stable job arrangement was a protective factor to workers from anxiety. 
Implementation of labour market regulations, such as standard working hour policy and 
stable job arrangement, was also significant to mitigate risk of anxiety for working people 
in Hong Kong.
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Introduction

Recent social science studies report growing concerns regarding the relationship between 
health-related and employment-related factors [1–4]. Given the pressure to boost pro-
ductivity and competitiveness under global neo-liberalisation and financialization [5–7], 
increasing risks and costs of enterprises are transferred to workers because of the bias of 
employment relations towards employers. Consequently, working hours are increasingly 
becoming a risk of mental health for employees [8].
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Whilst work intensity ascends across industries and countries [9], considerable research 
also reveal complexities about the influence of working overtime on physical and mental 
health outcomes. Firstly, long working hours may lead to unfavourable health conditions; 
however, working overtime may also be associated with high income and status, which 
may mediate the negative outcomes [10]. Secondly, gender is found to be a key risk fac-
tor. Women working longer hours have higher risks of mental health problems than those 
working for normal hours due to their gendered family duties [10–12]. On the contrary, 
Driesen et  al. [13] suggested that long working hours can be negatively correlated with 
mental problems for men but not for women. The gendered patterns of the relationship 
between working hours and mental health outcomes are seemingly inconsistent. Thirdly, 
organisational positions and work attitudes shape workers’ acceptance of and feelings 
towards their work [14]. This condition complicates the measurement of the influence 
of working hours on mental health. Fourthly, Kamerāde et al. [15] showed that working 
between one and eight hours per day have positive effects on the previously economically 
inactive or unemployed workers’ mental health and well-being. They also found no evi-
dence of optimal working hours for improving mental health and well-being and argued 
that the differences of mental health outcomes between the shortest and longest working 
hour groups are limited in the UK.

In a systematic review of health-related literature, Bannai and Tamakoshi [16] sug-
gested that working more than 40 h per week adversely affect the level of anxiety symp-
toms, despite the contextual differences in the definition of long working hours. In addition 
to cross-sectional research, Virtanen et al. [10] explored the effect of long working hours 
on the symptoms of anxiety via a longitudinal analysis of middle-aged civil servants in 
the UK. They argued that working more than 55 h per week showed higher risk of anxi-
ety symptoms than working between 35 and 40 h per week. Afonso et al. [17] adopted the 
Hospital Anxiety and Depression Scale (HADS) and found stronger symptoms of depres-
sion and anxiety from the long working hours group with more than 48 h per week than 
the regular working hours group. Interestingly, working time is also positively related with 
higher within-firm positions and the HADS scores. Long working hours are not necessarily 
restricted to low-skill or low-status jobs. Artazcoz et al. [18] showed that job quality has 
failed to explain the negative mental health outcomes of employees in 27 European Union 
countries. Although working overtime is also found to be positively associated with anxi-
ety [19], this relationship has received less attention than that of depression and overwork.

As the demographic characteristics and the institutional contexts filter the effects of 
working hours on mental health outcomes, the findings about the relationship between 
working hours and mental health outcomes can vary across social settings (Ganster, Rosen, 
&Fisher, 2018). Professional occupations account for most of the jobs with long working 
hours in Japan, whereas low-paid and low-skilled jobs are mainly associated with overwork 
in China [7]. Hence, policy contexts set the scene of studying working hours and men-
tal health outcomes. Surprisingly, this subject is considerably understudied in Hong Kong 
where employers gain strong power to determine the scheduling of employees’ working 
time and hours in the absence of standard working hours legislation and collective bar-
gaining. Previous research showed that long working hours in Hong Kong adversely affect 
family leisure activities and family functioning [20]. Moreover, overwork coupled with few 
sleeping hours is associated with obesity, especially for men in Hong Kong [21].

The working hours in Hong Kong are on the high side internationally. The statistics of the 
International Labour Organization (ILO) has shown that the average working hours in Hong 
Kong are 42 h per week in 2018, which are longer than most of the selected advanced places, 
including South Korea, Japan, the UK and Germany (Legislative Council [22]. Low-skilled 
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workers, such as security guards, elderly home workers, and craft and machine workers, are 
prone to long working hours. For example, more than 25% of the workers in estate manage-
ment, security and cleaning services sectors have worked at least 60 h per week in 2019 [23]. 
The legislation of standard working hours in Hong Kong is still under debate. Although vol-
untary industry guidelines are implemented, no legislation on standard working hours is being 
put forward (Legislative Council [22]. In line with the above literature review, this research 
contributes in two ways. This research aims to investigate the associations amongst working 
hours, job status, and mental health outcomes in Hong Kong. This research also examined the 
correlation between actual working hours and anxiety symptoms across sex and occupational 
differences.

Methods

Data Collection

The data used in this study were collected from the project titled ‘Trends and Implications 
of Poverty and Social Disadvantages in Hong Kong: A Multi-Disciplinary and Longitudi-
nal Study’. The project was a cross-sectional study with random sampling. Firstly, 25,000 
addresses were obtained from the Census and Statistics Department of Hong Kong. Secondly, 
the samples were stratified by the residents’ location and housing types. The respondents were 
adults aged 18 and above living in Hong Kong. Thirdly, face-to-face interviews were con-
ducted by professionally trained interviewers to obtain responses. A total of 3,791 valid cases 
were obtained in this study, with a response rate of 60.2%. Amongst the total of 2,282 adults 
successfully interviewed, 1,978 of them were asked to answer the questions related to employ-
ment and mental health. For the analysis, the respondents who were economic inactive, includ-
ing students, retired people and housewives, were excluded. Finally, a total of 1,058 economic 
active cases were selected, and these respondents were chosen as the sample in this study.

Measures

Dependent Variables The anxiety subscale of the Depression Anxiety Stress Scale 
(DASS-21) was used to measure the respondents’ anxiety level. DASS-21 scale was com-
posed of 21 validated items for self-assessment. A higher (vs. lower) score implied more 
(vs. less) severe symptoms of mental fitness [24]. A validated Chinese-translated version 
of DASS-21 was used in this study [25]. The respondents were asked to what extent they 
agree with the statements in the past week on a four-point rating scale, from 0 (did not 
apply) to 3 (applied most of the time). The respondents’ level of anxiety was measured 
using ‘normal’ (0–7), ‘mild’ (8–9), ‘moderate’ (10–14), ‘severe’ (15–19) and ‘extremely 
severe’ (≥ 20) subscales [26]. In this study, the DASS anxiety subscales were further 
divided into two groups for logistic regression modelling. The cases with anxiety level 
from ‘mild’ to ‘extremely severe’ were categorised as those ‘with anxiety’.

Work‑Related Explanatory Variables

Employment Status The economic population is divided into four groups of current 
employment status: ‘permanent employees’, ‘casual employees’, ‘contractual employees,’ 
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and ‘unemployed’. Casual employees were those employed on a day-to-day basis for a fixed 
period less than 60 days. Contractual employees were cases employed for a fixed period 
more than or equal to 60 days.

Skill Level The respondents’ current or last job was classified based on the four Inter-
national Standard Classification of Occupation 2008 (ISCO-08) skill levels of the ILO: 
elementary occupations and others (Skill Level 1); clerical support workers, service and 
sales workers, craft and related workers, plant and machine operators and assemblers (Skill 
Level 2); and managers and administrators, professionals and associate professionals (Skill 
Level 3 or 4).

Working Hours The respondents’ working hours per week, including overtime, were 
recorded. They were divided into four groups: ≤ 36 h, 37–59 h, 60–71 h, and ≥ 72 h. The 
threshold of 72 h was purposefully chosen for those who worked extremely working hours 
at a pattern of 12 h a day and 6 days a week in Hong Kong. Most of them were cleaners, 
security guards and caregivers.

Length of Stay at Current Job The respondents were asked ‘How long have you been 
doing this job?’ to measure their length of stay at current jobs, which was categorised into 
three groups: < 1 year, 1–4 years and ≥ 5 years.

Sociodemographic Covariates The respondents’ demographic and socioeconomic 
background, including sex, age, educational level and marital status, was used for the 
analysis. These variables were divided into groups for logistic regression. Sex was either 
‘male’ or ‘female’. Age was divided into three groups: ‘18–40 years’, ‘41–59 years,’ and 
‘ ≥ 60  years’. Educational level was divided into ‘primary,’ ‘secondary,’ and ‘tertiary or 
above’. Finally, marital status was divided into ‘married/cohabiting’ and ‘single/separated/
divorced/widowed’.
Income level exhibited influence on the respondents’ mental health level and was con-
trolled in the analysis. The equivalised household income (EHI) was used to measure 
income poverty. EHI was calculated by dividing the total household income by the square 
root of the number of household members. In this sample, the cases with a monthly EHI 
less than the median monthly EHI of the working group (HKD 7,216.9) were considered 
income poor for the analysis.

Statistical Analysis

To enhance the representativeness of the sample, the data used was weighted in accord-
ance with the sex and age distribution in the Hong Kong census data in mid-2014. The 
descriptive statistics was presented, including the respondents’ demographic background, 
income poverty situation, employment characteristics and anxiety level. Then, multilevel 
logistic regression was performed with DASS-Anxiety being the dependent variable (DV). 
A three-level regression was performed, where the demographic information and income 
were included in the first level, employment background, including employment status and 
skill level, was added in the second level, and working situation, including working hours 
and length of stay at current job, were used as imputed in the third level to measure their 
effects on the respondents’ anxiety level.
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Results

Demographic and Socioeconomic Characteristics

The sample was composed of 56.9% male and 43.1% female. Age groups 18–40 years, 
41–59  years and ≥ 60 represented 49.3%, 44.1% and 6.6% of the sample, respec-
tively. The respondents with primary, secondary, and tertiary or above education lev-
els accounted for 12.3%, 62.8%, and 24.9%, respectively. The respondents who were 
married or cohabited accounted for 62.7%, whereas those who were single, separated, 
divorced, or widowed accounted for 37.3% (Table  1). EHI was used to measure the 
respondents’ economic status and poverty situation. The mean value of EHI was HKD 
16,205 (SD = 9,111), and 8.9% of the respondents were in relative income poverty 
(Table 1).

Table 1  Demographic information and employment situation of respondents

Weighted 
%

N

Sex (N = 1058) Male 56.9 602
Female 43.1 457

Age (N = 1058) 18–40 49.3 521
41–59 44.1 467
 > = 60 6.6 70

Educational
Attainment (N = 1053)

primary 12.3 130
secondary 62.8 662
tertiary or above 24.9 262

Marital status
(N = 1057)

Married/cohabit 62.7 663
Single/separated/divorces/widowed 37.3 394

Income Poverty Income Poor 8.9 89
(N = 1001) Income non-poor 91.1 912
Employment Status
(N = 1058)

Current Permanent Employee 68.6 726
Current Casual Employee: employ on day-to-day basis/for 

a fixed period < 60 days
16.3 173

Current Contract Employee: employ for a fixed 
period > 60 days

9.4 99

unemployed 5.7 60
Skill Level (N = 1047) skill level 1 21.6 227

skill level 2 55.6 582
skill level 3 to 4 22.8 238

Working Hour per week (N = 1026) 36 or below 16.8 173
37–59 63.3 649
60–71 15.4 158
72 or above 4.5 46

Length of stay at current job (year) 
(N = 1047)

below 1 14.4 151
1–4 40.9 428
5 or above 44.7 468
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Employment Characteristics

The respondents were composed of permanent employees (68.6%), casual employees (16.3%), 
contractual employees (9.4%), and unemployed (5.7%). For occupation, 21.6% of them were in 
skill levels 1, 55.6% were in skill level 2, and 22.8% were in skill level 3 or 4. The respondents 
who worked for ≤ 36 h, 37–59 h, 60–71 h, and ≥ 72 h accounted for 16.8%, 63.3%, 15.4%, and 
4.5%, respectively. The respondents who worked < 1 year, 1–4 years, and ≥ 5 years at their cur-
rent jobs accounted for 14.4%, 40.9%, and 44.7%, respectively (Table 1).

Anxiety

The mean value of DASS-Anxiety was 0.925 (SD = 2.141). 90.5% exhibited normal lev-
els of anxiety, whereas 9.5% exhibited mild, moderate, severe or extremely severe levels 
of anxiety (Table 2).

Probability of Anxiety

Logistic regression analysis was performed to examine the influence of various independent 
variables on anxiety level. In the univariate model, sex, income poverty, employment status, 
working hours, and length of stay at current job were significantly associated with anxiety. 
In Model 1, only sex showed significant effect on anxiety, while age, educational level, and 
marital status did not exhibit any significant effect. Females showed higher risk of being anx-
ious than males (adjusted odds ratio [OR] 1.76, 95% confidence interval [CI]: [1.19–2.73]). 
Moreover, income poverty showed significant and large effect on anxiety. Those regarded 
as income poor were nearly four times more likely to develop anxiety than those with stable 
income (adjusted OR 3.92, 95% CI: [2.25–6.85]). The effect of income poverty was found 
critical with large effect in all models. In Model 2, permanent employment was used as ref-
erence group for employment status. Those who were casually employed showed significant 
and lower risk of being anxious (adjusted OR 0.47, 95% CI: [0.23–0.98]). However, skill 
level failed to exhibit significant effect on anxiety level amongst all models.

In Model 3, all independent variables were used in the multivariate model. For work-
ing hours, 36 h or below was used as a reference group. Those who worked for ≥ 72 h 
per week exhibited significant higher risk to develop anxiety (adjusted OR 5.94, 95% 
CI: [1.82–19.41]). This effect was higher than that in the univariate model (crude OR 
2.95, 95% CI: [1.14–7.65]). In terms of length of stay at current job, compared with 
those worked < 1  year, those who worked for 1–4  years (adjusted OR 0.46, 95% CI: 
[0.26–0.83]) and ≥ 5 years (adjusted OR 0.38, 95% CI: [0.20–0.73]) at their current jobs 
showed lower risk of being anxious, respectively (Table 3).

Table 2  Mental health situation: 
Anxiety DASS-score

Mean SD

DASS – Anxiety Score (N = 1055) 0.925 2.141
Weighted % N

DASS – Anxiety: Normal 90.5% 955
DASS – Anxiety: Mild / Moderate / 

Severe / Extreme Severe
9.5% 100
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Discussion

The results revealed several risk and protective factors of anxiety that were worth compar-
ing with the existing literature. Amongst the demographic factors, only sex was a risk fac-
tor of anxiety. This finding was coherent with previous studies, which found that sex was a 
risk factor of mental health problems and females were more likely to develop anxiety than 
males [10, 12]. However, this finding was different from that of Driesen et al. [13]. One 
possible explanation was that females had heavier family care responsibilities in the Chi-
nese context. The role of family carer put much pressure on them in daily life. On the other 
hand, income poverty was a significant risk factor of anxiety with high level of effect. This 
finding echoed previous research that highlighted the negative association between income 
and anxiety level [27, 28]. Moreover, we showed that those regarded as income poor were 
nearly four times more likely to suffer from anxiety than those income non-poor. This high-
lighted the critical impact of income poverty on mental health. Since the income poverty 
rate in Hong Kong remained high (20.4%) and more than 1.4 million people were living 
under income poverty [29], more policy interventions on income enhancement are needed 
to reduce the anxiety faced by the poor families.

Unemployment was a risk factor in univariate model, but it was non-significant in the 
multivariate models. One possible reason was that the effect of unemployment was reduced 
after controlling for income poverty. Previous study showed that unemployed and econom-
ically inactive people exhibited higher risk of having mental disorders than those employed 
and economically active [30, 31]. One possible explanation was that the effect of unem-
ployment on anxiety may come from low level of income but not from employment status, 
but it needs further research for studying the reasons behind. For skill level, previous study 
suggested that low occupational skill levels were associated with poor mental health [32]. 
In this study, the effect of skill level on anxiety was non-significant in the univariate and all 
other models. This finding implied that the occupational skill level was not a risk factor of 
anxiety in Hong Kong.

In terms of working hours, employees who worked for ≥ 72  h per week were signifi-
cantly associated with anxiety compared with those who worked for ≤ 36 h. This finding 
was also found in the univariate model and Model 3. The odds ratio of long working hours 
(≥ 72 h) to short working hours (≤ 36 h) was 5.94 in Model 3. This finding showed that 
there was a strong independent effect of long working hours on anxiety. It supported the 
argument that long working hours could lead to anxiety [33, 34] and suggested a possible 
threshold hours for risk of mental health [35]. This finding was important for regulation of 
working hours in Hong Kong, especially to low-skilled workers including cleaners, elderly 
homes workers and security guards who are prone to long working hours (Legislative 
Council [22]. The long working hours has been a long-time concern for workers and policy 
makers in Hong Kong and the legislation of standard working hours is under continuous 
debate. This study provides additional evidence to the policy debate about the negative 
independent effect of long working hours on mental health of workers. On the other hand, 
greater length of stay at current job was found as a protective factor from anxiety. This 
additional finding showed that the perceived stability at work protected workers from anxi-
ety after controlling for income and other employment factors. This additional finding was 
crucial to labor policy design that the precarious employment induced by short-term con-
tract-based arrangement may further worsen the mental health of workers. In other words, 
besides regulation of working hour, stable employment arrange can also protect workers 
from risk of mental problems.
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This article provides four policy implications and suggestions. Firstly, the government 
should consider introducing statutory standard working hours or regulating the working 
hours on the basis of collective bargaining that allows unions to negotiate with employers. 
These policies could protect labour workers from the risk of overwork and unfair pay. Sec-
ondly, the government could enhance workers’ job stability via the employment legislation 
protection to prevent inappropriate dismissal of labour given that the tenure of jobs was 
positively associated with workers’ mental health. Thirdly, the level of existing statutory 
minimum wage should be increased to meet the basic needs of the labour workers’ families. 
In this way, workers could avoid overwork due to wage inadequacy Moreover, the increase 
of minimum wage could help low-income workers not to be income poor, which was found 
significantly associated with anxiety. Finally, the government could promote the employ-
ment practices that strengthen work–life balance and mitigate work–family conflicts against 
long working hours. In this way, greater gender equality could be encouraged at workplaces.

Conclusion

Our results indicate that the independent impact of working hour on anxiety. A working 
period of 72 h per week was a significant threshold to cause anxiety to workers. On the 
other hand, addition finding shows that stable job arrangement was a protective factor to 
workers from anxiety. The long working hours and precarious employment situation do 
harm on mental health of workers. Implementation of labour market regulations, such as 
standard working hour policy and stable job arrangement, are crucial to mitigate risk of 
anxiety for working people in Hong Kong.
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