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Abstract: The COVID-19 pandemic has fundamentally transformed workplace dynamics
worldwide. Within this context, emerging patterns in job demand and job resources
necessitate a thorough examination of how these workplace changes affect work–family
interference and employee well-being across diverse occupational categories. The current
study investigates the differential impact of job characteristics on job satisfaction and work
stress during the COVID-19 pandemic, comparing blue-collar and white-collar occupations
in China. Drawing from the Chinese General Social Survey (CGSS) database, we conducted
a cross-sectional analysis using data from two time periods, 2015 and 2021, encompassing
10,968 and 8148 valid samples, respectively. Through bootstrapping analysis, we tested the
indirect effects of job characteristics on employee well-being, mediated by work–family
interference. The results reveal distinct patterns across occupational categories. Blue-
collar workers demonstrated increased susceptibility to work-related stress, primarily
due to the compounding effects of dual workload demands that intensified their work–
family interference. Conversely, white-collar employees maintained a positive relationship
between job autonomy and job satisfaction, despite the negative mediating influence of
work–family interference.

Keywords: work–family interference; job demand; job resources; employees’ well-being;
COVID-19 pandemic

1. Introduction
On 11 March 2020, the World Health Organization (WHO) declared COVID-19 a pan-

demic, signifying not only a public health crisis but also one that would affect every sector
(World Health Organization 2020). The health crisis has evolved into a global economic and
social crisis, resulting in unprecedented damage to the world of work. According to the
estimates from the International Labor Organization (ILO), global hours worked during the
year decreased by nearly 9 percent compared to the last quarter of 2019, and labor income
was down by 8.3 percent in 2020 compared to pre-pandemic levels (International Labour Or-
ganization 2021). These factors have combined to disproportionately impact vulnerable and
disadvantaged individuals. Lockdown measures and social-distancing protocols have cre-
ated significant barriers for lower-income workers, those in alternative work arrangements,
and individuals with lower educational attainment (Adams-Prassl et al. 2020; Blundell et al.
2022; Zhang et al. 2022). This impact has been especially pronounced in sectors such as
hospitality, health care, and retail, where remote work options are limited. The evidence
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demonstrates a clear pattern of disproportionate impact across different workforce seg-
ments, highlighting the pandemic’s role in exacerbating existing labor market inequalities.

During the pandemic, some professional roles transitioned to remote work, while
manual jobs necessitated on-site presence. Simultaneously, employees in critical profes-
sions might have encountered a significantly increased workload, coupled with additional
workplace stressors and health risks (Cotofan et al. 2021). Consequently, the alterations to
workplace dynamics prompted by the crisis are likely to have varied impacts on employee
well-being across different job categories. For example, individuals engaged in remote
work may experience distinct changes in workplace conditions compared to those working
on-site during the COVID-19 crisis. Previous studies have revealed paradoxical outcomes
of remote work on employee stress and engagement. Virtual work offers employees greater
job autonomy, encouraging their active involvement, yet may diminish work engagement
because of reduced emotional support (Etheridge et al. 2020; Sardeshmukh et al. 2012).
Conversely, remote work can alleviate stress by saving time and money on commuting,
but it may also lead to overwork due to the expectation of constant online availability
(Weinert et al. 2014). On the other hand, workers in essential industries, where physical
presence is often mandatory, face heightened safety concerns due to the inherent nature
of their work (Loustaunau et al. 2021). In summary, the evolving workplace environ-
ment under the COVID-19 pandemic may either amplify or alleviate work stress and
job satisfaction depending on the nature of the job. In this study, we aim to elucidate
the relationship between job characteristics and employee well-being across different job
types, employing a research design grounded in the job demands–resources (JD-Rs) model
(Demerouti et al. 2001).

The growing prevalence of work–family conflict in contemporary society is a con-
sequence of heightened demands in workplaces and a gradual increase of dual-career
couples (Greenhaus et al. 1989). Global economic interconnectedness has led to increased
competition and pressure in the workplace, exacerbated by economic fluctuations and
market dynamics that can contribute to job insecurity among workers. This, in turn, may
result in more demanding job roles and further contribute to more work–family conflict.
Consequently, numerous studies have highlighted the challenges faced by the working
population and dual-earner couples in achieving a balance between work and private life
(Geurts and Demerouti 2003; Hwang and Ramadoss 2017). Moreover, advancements in
technology have transformed the nature of work, transitioning from traditional physical
office settings to a virtual workspace. While some studies have shown that remote working
can mitigate work–family interference (Allen and Finkelstein 2014; Gajendran and Harri-
son 2007), others have found that telecommuting increases susceptibility to work–family
interference due to the blurring boundaries between work and family responsibilities
(Boswell and Olson-Buchanan 2007; Wang et al. 2021). With unexpected job demand and
job resources emerging during the pandemic, it is crucial to explore whether the evolving
workplace landscape triggers work–family interference, subsequently impacting the level
of work stress and job satisfaction across different job types.

To address these research gaps, the current study utilizes the cross-sectional data
from the Chinese General Social Survey (CGSS) to investigate the evolving relationship
between job characteristics, employee well-being, and work–family interference during
the COVID-19 pandemic. The context and timing of this research are distinctive in several
aspects. Data for this study were collected during the middle phases of the pandemic
(June 2021), coinciding with five major COVID-19 outbreaks that occurred throughout the
year (Zha et al. 2022). During this period, employees experienced heightened stringency
measures, including school closures, workplace closures, travel bans, cancellation of public
events, restrictions on public gatherings, closures of public transport, stay-at-home re-
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quirements, public information campaigns, restrictions on internal movements, lockdowns,
social-distancing orders, travel restrictions, distance education, and distance-working ar-
rangements, among others (Hale et al. 2021). Many individuals encountered adverse events
within their families, workplaces, communities, and countries, potentially resulting in
unprecedently changes to existing work–life balance and overall quality of life.

This article makes four main contributions. Theoretically, it contributes by being one of
the first studies to examine the antecedents of employee well-being across different job types
using the JD-R model within the context of the COVID-19 pandemic. Secondly, by using a
combined CGSS database in 2015 and 2021, this study addresses a gap in the literature by
compensating for the tendency of previous research on the JD-R model to focus primarily
on the pandemic period. By comparing data from before and during the pandemic, the
study sheds light on changes in employee well-being in a non-Western society. Thirdly,
the study adds empirical evidence by exploring the underlying mechanisms linking job
characteristics and employee well-being. Specifically, it investigates whether work–family
interference plays a different mediating role in the relationship between job characteristics
and employee well-being across different job types, given the radical changes in work–
family conditions brought about by the pandemic. Lastly, this study offers practical
implications by serving as a guideline for policymakers seeking to mitigate work–family
interference and enhance employee well-being across different job types, particularly in the
context of a pandemic emergency.

2. Definition
Job demands are defined as the physical, psychological, social, or organizational

aspects of a job that necessitate sustained physical and/or psychological effort and are thus
associated with certain physiological and/or psychological costs (Demerouti et al. 2001).
Conversely, job resources encompass the physical, psychological, social, or organizational
aspects of a job that facilitate the achievement of work goals; reduce job demands and the
associated physiological and psychological costs; or foster personal growth, learning, and
development (Bakker and Demerouti 2007). Work–family interference is characterized as
“a form of inter-role conflict in which the role pressures from the work and family domains
are mutually incompatible in some respect” (Greenhaus and Beutell 1985, p. 77). This
definition implies that work can impact family life and vice versa. Work–family interference
arises when work-related demands encroach upon home responsibilities, whereas family–
work interference occurs when family obligations impede work activities (Frone et al.
1992). Scholars have acknowledged the bidirectional nature of conflict between these two
spheres and have distinguished between work interference with family (WIF) with family
interference with work (FIW) (Greenhaus and Powell 2003). Research consistently indicates
that WIF tends to be more prevalent than FIW due to the greater permeability of the family
role compared to the work role (Bellavia and Frone 2005). Given that the antecedent factors
of WIF and FIW are domain-specific, the current study focuses solely on the mediating
effect of WIF on the relationship between job characteristics and employee well-being.

Workers are often categorized using various classifications, with two of the most
common being blue-collar and white-collar workers (Investopedia 2023a). Consequently,
this study divides classifications into two types, low-skilled blue-collar, and professional
and white-collar workers. Low-skilled blue-collar workers are traditionally characterized
by wearing blue shirts; possessing lower levels of education; and working in settings such
as plants, mills, and factories. They are typically compensated hourly or through piecework
and are primarily employed in industries such as manufacturing, construction, transporta-
tion, and certain services (Investopedia 2023b). On the other hand, Professional and white
collars are known for earning higher average salaries and engaging in highly skilled work
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that requires advanced education and training, typically in professional, managerial, and
administrative roles (Investopedia 2022). Following the skill-level classification of the
International Standard Classification of Occupations (ISCO-08), low-skilled blue-collars
typically require skill Level 1 and Level 2, involving the performance of simple physical
or manual tasks and a high level of manual dexterity, such as operating machinery and
driving vehicles. Professional and white collars, on the other hand, require skill Level 3
and Level 4, involving the performance of complex technical and problem-solving based
on theoretical knowledge in a specialized field (International Labour Organization 2012,
pp. 12–14). Therefore, in this study, low-skilled blue-collar workers refer to Major Group
5–9, while professional and white-collar workers refer to Major Group 1–4 in ISCO-08
(International Labour Organization 2012, pp. 87–337).

3. Theoretical Background and Hypotheses
3.1. Job Demand–Resource Model and Employee Well-Being During the COVID-19

The primary aim of this study is to investigate the relationship between job demand,
job resources, and employee well-being, employing the JD-R model as the conceptual
framework. This occupational stress model demonstrates that strain emerges when individ-
uals experience an imbalance between workplace demands and their available resources to
address these demands (Bakker and Demerouti 2007). This model has been widely adopted
by Occupational Health and Workplace Safety agencies globally to guide psychosocial
activities and risk assessment approaches (Bakker and Demerouti 2017). It operates on
the premise that while every occupation may possess its unique working characteristics,
these can generally be categorized into two overarching domains, job demands and job
resources, forming a model applicable across various occupational settings (Demerouti et al.
2001). To date, the JD-R model has demonstrated its utility not only invariant across differ-
ent occupational groups (Bakker et al. 2003; Korunka et al. 2009) but also across diverse
countries (Hakanen et al. 2006; Llorens et al. 2006). Additionally, the model posits that job
demands and resources give rise to two distinct processes: a health-impairment process
and a motivational process (Demerouti et al. 2001). Previous studies have highlighted that
job resources such as workplace social support and job control are strongly associated with
job satisfaction, whereas job demands such as quantitative workload, work contents, and
the physical work environment primarily influence emotional exhaustion (Janssen et al.
2004; Hakanen et al. 2008).

Economic downturns during the pandemic crisis have the potential to significantly
impact the global labor market and the well-being of workers worldwide (Cotofan et al.
2021). Lower-income and lower-skilled workers are particularly vulnerable, as they are
more likely to be employed in jobs and sectors that have been adversely affected by
the pandemic. Industries such as accommodation and food service, transportation, and
recreation, which were directly impacted by lockdowns and supply chain disruptions,
struggled to maintain regular operations during the early phases of the pandemic, resulting
in job insecurity for workers (Eurostat 2022). Consequently, low-income and low-skill
workers experienced reduced working hours and greater earning losses compared to
high-income and professional workers (Benzeval et al. 2020; Kikuchi et al. 2021). As job
security diminishes and income inequality widens, workers in low-wage positions report
significantly lower job satisfaction than their counterparts in professional roles (Johnson
and Whillans 2022). Moreover, in sectors like healthcare, construction, and accommodation,
factors such as lack of workplace safety, heavy workloads, home situations, and concerns
about job stability further contribute to work-related stress (Leo et al. 2021; Pamidimukkala
and Kermanshachi 2021; Vo-Thanh et al. 2022). Specifically, the well-being of low-skilled
blue-collar workers may be disproportionately affected during the pandemic compared
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to professional and white-collar workers. Based on these observations, we propose the
following hypotheses:

Hypothesis 1. There is a difference in the level of work stress and job satisfaction between years
(before and during the COVID-19 pandemic) and job types.

Hypothesis 2. There is an interaction effect between years (before and during the COVID-19
pandemic) and job types on the level of work stress and job satisfaction.

Research examining workplace changes during COVID-19 has revealed significant
insights into job satisfaction and work-related stress. Studies indicate that several key fac-
tors enhance job satisfaction among remote workers: flexible work schedules, supportive
management, having a suitable workspace, receiving digital social support, benefiting
from appropriate monitoring mechanisms, and having job autonomy (Blundell et al. 2020;
Yu and Wu 2021). Conversely, research shows that pandemic-related work intensifica-
tion has emerged as the primary contributor to work stress, leading to elevated burnout
symptoms (Küppers et al. 2024; Corrente et al. 2024). The JD-R model has provided a
valuable framework for analyzing remote work outcomes during the pandemic, though
its application remains limited. Research applying this model has demonstrated that job
autonomy positively correlates with job satisfaction (Wood et al. 2022), whereas increased
workload contributes to heightened emotional exhaustion (Wang et al. 2021).

These findings collectively underscore the significant influence of job autonomy and
workload on remote employees’ well-being during the pandemic. However, there is limited
research focusing on the well-being of workers employed in lower-wage and lower-skilled
jobs that require physical presence in the workplace (Johnson and Whillans 2022). Therefore,
this study aims to build upon existing research by employing the JD-R model to examine
whether the relationships between job demand, job resources, and employee well-being
apply to both professional and white-collar workers and low-skilled blue-collar workers
during the COVID-19 crisis. As such, we propose the following hypotheses:

Hypothesis 3. Job demands demonstrate a direct positive relationship with employee work stress,
and this relationship remains consistent across different occupational categories.

Hypothesis 4. Job resources demonstrate a direct positive relationship with employee job satisfac-
tion, and this relationship remains consistent across different occupational categories.

3.2. The Mediation Role of Work–Family Interference During Pandemic

The second aim of this study is to investigate the role of WIF as a specific mediator
in the relationships between job characteristics and employee well-being across differ-
ent job types. According to the effort–recovery perspective, work–family conflict may
arise when a worker’s functioning and recovery in the family domain are impeded by
job demands accumulated in the work domain (Meijman and Mulder 1998). A high
level of work–family interference suggests that recovery in the home situation may be
compromised, subsequently affecting personal well-being (Geurts and Sonnentag 2006).
Empirical evidence supporting the role of WIF as a mediator between job demands, job
resources, and well-being has been documented in various studies, particularly those
conducted in occupation-specific contexts (Geurts et al. 2003; Gözükara and Çolakoğlu
2016; Janssen et al. 2004; Mostert et al. 2011; Verhoef et al. 2021). For instance, Mostert et al.
(2011) investigated low-wage non-professional workers in South Africa and found that job
demands were partially related to burnout, both directly and indirectly through negative
WIF. In a study involving 270 participants, Gözükara and Çolakoğlu (2016) demonstrated
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that job autonomy had a positive effect on job satisfaction, whereas WIF had a negative
mediating effect on this relationship. These findings underscore the importance of consid-
ering WIF as a mediator in understanding the impact of job characteristics on employee
well-being across different social contexts.

The COVID-19 pandemic has precipitated significant shifts in the labor market, po-
tentially influencing work–family interference and employee well-being among different
job types in distinct ways. Previous research has highlighted the challenges faced by em-
ployees during the COVID-19 pandemic, including fears of transmitting the infection to
their families, difficulty in managing childcare responsibilities, increased levels of anxiety
and depression, and disruption to social and family life being affected (Şişman et al. 2023).
Professional and white collars, who transitioned to remote work during the pandemic,
experienced newfound flexibility in managing their schedules to accommodate family
responsibilities (Martucci 2023). Yet this shift presented complex implications for work–
family dynamics. Research indicates that remote work arrangements created a complex
dynamic in work–family relationships. While working from home facilitated greater en-
gagement in family-related tasks, WIF emerged as a significant challenge, primarily due
to increasingly blurred boundaries between professional and personal domains (Hu et al.
2023; Kerman et al. 2022). This finding is further supported by a Chinese case study, which
revealed that WIF served as a mediating factor between workload and emotional exhaus-
tion (Wang et al. 2021). Given these nuanced findings regarding remote work’s impact on
WIF and employee well-being, additional research is warranted to better understand WIF’s
mediating role during the pandemic.

Low-skilled blue-collar workers, whose jobs often require physical presence, were
unable to benefit from the flexibility of remote work. Instead, they faced additional risks
associated with commuting and physical interaction in the workplace (Tayal and Mehta
2023). This limitation may have made it challenging for them to address family needs while
fulfilling work obligations. The pandemic also disrupted traditional working schedules in
field-based settings, further compromising work–family equilibrium for blue-collar em-
ployees (Jeleff et al. 2022). In conclusion, both theoretical frameworks and empirical studies
support WIF’s mediating role in the relationship between job demands, job resources, and
employee well-being across various occupational contexts. Nevertheless, a significant
research gap exists regarding WIF’s mediating function specifically for lower-wage and
lower-skilled workers during the COVID-19 pandemic, particularly in how job character-
istics influenced employee well-being through WIF in these populations. Therefore, we
propose the following hypotheses:

Hypothesis 5. Job demands exhibit an indirect relationship with work stress through WIF, and this
mediating effect varies across occupational categories.

Hypothesis 6. Job resources exhibit an indirect relationship with job satisfaction through WIF, and
mediating effect varies across occupational categories.

The research model guiding the present research is presented in Figure 1. The model
illustrates relationships through direct arrows connecting job characteristics (e.g., job
demand and job resources) to employee well-being outcomes (e.g., work stress and job
satisfaction), as well as indirect pathways from job characteristics to employee well-being
through work–family interference. Specifically, we expected that WIF plays a partially
mediating role in the relationship between two indicators of job demand (e.g., physical
workload and mental workload) and work stress, as well as between two indicators of job
resources (e.g., work-method authority and work-scheduling authority) and job satisfaction
across different occupational categories.
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Figure 1. Research model.

4. Method
4.1. Data Source and Sample Characteristics

The research data are cross-sectional data from the Chinese General Social Survey
(CGSS). The CGSS, launched in 2003, is the earliest national representative continuous sur-
vey project, and it aims to systematically monitor the changing relationship between social
structure and quality of life in both urban and rural China. Social structure involves demo-
graphic and socioeconomic variables, such as age, education, class, income, etc. Quality of
life involves five dimensions related to the well-being of a family or an individual, including
health, demographic, psychological, socioeconomic, and political/community. The project
adopts a multi-stage stratified random sampling procedure to conduct a household face-to-
face survey, with counties serving as primary sampling units, urban communities, and rural
villages as secondary sampling units, and households randomly selected using a mapping
sampling method (Bian and Li 2012). The urban–rural ratio of all target samples is 6:4,
basically consistent with the actual situation in China. To facilitate horizontal–longitudinal
cross-cultural comparative research, part of its survey content is consistent with that of the
International Social Survey Program (ISSP) and the East Asian Social Survey (EASS).

In order to catch the change of working circumstance before and during the COVID19
pandemic, we examined the CGSS data 2015 and 2021 together. The 2015 data were publicly
released on 1 January 2018, including 10,968 valid samples, covering 478 communities from
28 provinces (including major metropolitan cities and autonomous regions), consisting
of A to F modules. In particular, both C (EASS) and D (ISSP) modules contain specific
information about working conditions and employee well-being, such as job type, job
demand, and job satisfaction. The 2021 data were publicly released on 1 March 2023,
comprising 8148 valid samples, including the A core module, and B and C theme modules,
covering the comprehensive impact on working conditions and health behavior during
the COVID-19 pandemic. The survey project spanned 5 months, and participants from 21
provinces (including major metropolitan cities and autonomous regions) were recruited.
These variables are directly relevant to the research objectives of this study. For more
detailed information, please refer to the provided source: http://cgss.ruc.edu.cn/ (accessed
on 19 February 2024).

4.2. Measurements

This study focused on two main employee well-being outcomes, job satisfaction and
work stress developed by Demerouti et al. (2001). Job satisfaction was measured using
“In general, are you satisfied with your present job?” on a five-point Likert scale, from 1 “very
satisfied” to 5 “very dissatisfied”. Work stress was measured using “How frequently do you

http://cgss.ruc.edu.cn/


Soc. Sci. 2025, 14, 90 8 of 19

experience stress in your work?” on a four-point Likert scale, from 1 “always” to 4 “seldom”.
Both of the two responses were reverse-coded to ease the interpretation. A higher score
resembles a higher level of job satisfaction and work stress.

Job demands consist of two variables adapted from Demerouti et al. (2001): physical
workload and mental workload. The workload was measured by a two-item scale based
on asking respondents, “Does the physical workload happen frequently in your work?” and
“Does the mental workload happen frequently in your work?” using a four-point Likert scale,
from 1 “always” to 4 “seldom”. Both of the two responses were reverse-coded to ease the
interpretation. A higher score represents a higher workload level.

Job resources were assessed using a modified version of job autonomy developed
by Morgeson and Humphrey (2006). The work-method autonomy and work-scheduling
autonomy scale consist of three questions for participants: “The extent to which you can
determine the specific way in which you work?” ranging from 1 to 4 (1 = completely autonomous
decision, 4 = completely unable to decide); “When will your boss inform you about your
schedule?” ranging from 1 to 5 (1 = anytime in a day, 5 = two weeks or more in advance);
and “How is your usual work schedule organized?” ranging from 1 to 5 (1 = regular day
shift, 2 = regular night shift, 3 = alternating holiday system, 4 = frequently changing work
schedules, and 5 = other work schedules). We reverse-coded scores in the first and the third
items to associate higher scores with higher values of resources. Responses consisting of
“don’t know” and “refuse to answer” were treated as missing data.

Work–family interference was measured using questions from Wood et al. (2022),
which were adapted from Voydanoff (1988), “In general, how often did you feel work interfered
with your family affairs?” This item reflects the recent experiences of WIF during the pan-
demic. The response options range from 1 to 5 (1 = always, 5 = never). We reverse-coded
the score, and a higher score represents a higher conflict level.

Control variables: Previous studies suggested that individual characteristics and
socioeconomic status significantly affect the employees’ well-being (Tsen et al. 2023). To
obtain the effect of job demand, job resources, and work–family interference on employee
well-being, some control variables were used in this study, including age, gender, marital
status, health status, education, family socioeconomic status, and residential regions. In
addition, from a life-cycle perspective, we also added parents of children under 18 years
old as a control variable (Le Vigouroux et al. 2022; Zuzanek 1998). Age was a continuous
variable, ranging from 19 years old to 65 years old. Gender, marital status, and residential
regions were coded as dummy variables (“female” = 0 and “male” = 1 for gender; “others”
(divorced, widowed, or separated) = 0 and “married/single” = 1 for marital status; and
“west region” = 0 and “north/east/middle region” = 1 for residential regions). Considering
the characteristics of the survey areas in the CGSS 2021, the 19 areas were divided into four
regions: “North” (Beijing, Hebei, Shanxi, Neimenggu, Liaoning), “East” (Jiangsu, Zhejiang,
Shandong, Fujian), “Middle” (Anhui, Jiangxi, Henan, Hubei, Hunan), and “West” (Guangxi,
Chongqing, Shaanxi, Gansu, Ningxia). Level of education, family socioeconomic status,
and health status was measured using an ordinal scale (“no education and graduated from
primary school” = 1 to “master’s degree or higher” = 13 for education; “far below the
average level” = 1 to “far above the average level” = 5 for family socioeconomic status;
“very unhealthy” = 1 to “very healthy” = 5 for health status). The occupation classification
in CGSS 2021 adopted the criteria of ISCO-08. Thus, in this current study, the occupations
belonging to professional and white collars included “Major Group 1–4”, such as Managers,
Professionals, Technicians and Associate Professionals, and Clerical Support Workers.
Low-skilled blue collars included “Major Group 5–9”, such as Services and Sales Workers,
Skilled Agricultural, Forestry and Fishery Workers, Craft and Related Trades Workers,
Plant and Machine Operators and Assemblers, and Elementary Occupations. According
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to 2021 data from the Chinese Bureau of Statistics, the annual salaries of middle-level and
above managers are three times higher than those of manufacturing and social production
services. Annual salaries of professional and technical staff are two times higher than those
of manufacturing and social production services (National Bureau of Statistics 2022). Thus,
low-skilled blue collars have relatively lower salaries than professional and white collars in
the Chinese Context.

4.3. Analysis Techniques

We conducted our analyses using two waves of cross-sectional data from the CGSS.
Firstly, we focused on the years 2015 and 2021 to investigate differences in employee well-
being before and during the pandemic. Specifically, we examined employee well-being
between job types, collapsed across years. Subsequently, we explored whether differences
between jobs changed due to the pandemic by looking at the interaction between year with
job type. Secondly, to assess the significance and strength of the relationships between job
demands, job resources, work–family interference, and well-being, we employed a two-
tailed Pearson’s correlation test utilizing the data from 2021. Additionally, we utilized the
Variance Inflation Factor (VIF) to examine multicollinearity among the variables. Thirdly,
we conducted a confirmatory factor analysis (CFA) to evaluate the model fit. We compared
a null model, assuming no correlation between predictor variables and latent variables,
with a proposed model categorizing variables into “job demands”, “job resources”, and
“work–family interference”. The null model assumes that the models’ predictor variables
and latent variables are uncorrelated. Fourthly, to explore the effect of job characteristics
on overall employee well-being across job types, we split each job type and conducted a
series of multiple regressions to compare the relative magnitude of each job component
on overall well-being. Finally, to further examine the indirect effects of job characteristics
and employee well-being via work–family interference, we used the bootstrapping method
through Hayes’s PROCESS program (Hayes 2018). All analyses were performed with SPSS.

5. Results
5.1. Descriptive Statistics

Table 1 provides an overview of worker demographics categorized by job types. Con-
sistent with our classification of workers in low-skilled blue collars and professional and
white collar categories, individuals in blue-collar jobs tended to be older than those in
professional occupations (M = 43 vs. M = 38), were more likely to have a lower level of
academic attainment (M = 5 (vocational high school) vs. M = 9 (college)), more likely to
have lower socioeconomic status (M = 2.62 vs. M = 2.87), and were more likely reside
in relatively underdeveloped region (36.6% vs. 22.8%) within the Chinese context. How-
ever, it is important to note that we controlled for these demographic variables across
our models, indicating that these characteristics cannot account for the results observed.
Table 2 presents correlations between the major variables examined in this study. All
job demands, job resources, and work–family interference variables show significant cor-
relations with employee well-being, with the exception of work-method autonomy and
work-scheduling autonomy1. Given that these two variables exhibit lower correlation
values with other variables, this study only utilizes work-scheduling autonomy2 for subse-
quent mediation analyses.
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Table 1. Employee demographics by job types (restricted to ages 19–65).

Variables
Blue Collars White Collars

Mean SD Per (%) Mean SD Per (%)

Age 42.87 10.83 38.1 10.75
Gender

Male 57% 45.7%
Female 43% 54.3%

Education 5.39 2.65 9.6 2.87
Socioeconomic status 2.62 0.71 2.88 0.71

Health status 3.84 0.89 3.89 0.82
Residential region

North 19.8% 34.4%
East 28.4% 26.5%

Middle 34.1% 21.5%
West 17.7% 17.6%

Marital status
Single 11.5% 24.6%

Married or partnered 81% 68.9%
Others 7.5% 6.6%

Parents of children under 18 0.82 0.87 0.89 0.80

Table 2. Correlation of variables.

Mean SD 1 2 3 4 5 6 7

JS 3.64 0.835
WS 1.97 0.948 −0.248 **
PL 1.66 1.029 −0.182 ** 0.145 **
ML 1.88 1.030 0.050 * 0.306 ** −0.289 **
JA1 2.94 0.919 0.070 ** −0.015 −0.113 ** 0.167 **
JA2 1.82 1.052 0.065 ** −0.019 −0.081 ** 0.051 * 0.047 *
JA3 4.25 1.248 0.133 ** −0.092 ** −0.147 ** 0.082 ** −0.009 0.028
WIF 1.61 0.785 −0.181 ** 0.237 ** 0.097 ** 0.078 ** 0.021 −0.036 −0.078 **

p < 0.01 **, and p < 0.05 *; JS = job satisfaction; WS = work stress; PL = physical workload; ML = mental
workload; JA1 = work-method autonomy; JA2 = work-scheduling autonomy1; JA3 = work-scheduling autonomy2;
WIF = work–family interference.

5.2. Two-Way ANOVA Tests

A series of two-way ANOVA tests were conducted to evaluate the effects of years
(before and after COVID-19 pandemic) and job types (low-skilled blue collars; professional
and white collars) on work stress and job satisfaction. Regarding work stress, the results
revealed a significant main effect for years (F(1) = 14.34, p < 0.001) and job types (F(1) = 7.91,
p < 0.01), but no significant interaction between years and job types (F = 0.158, p > 0.05).
The means plot depicting employee work stress across years and job types displayed
two declined lines between white-collar and blue-collar across different survey years,
indicating that the level of work stress decreased in 2021 compared to that of 2015 (see
Figure 2). Concerning job satisfaction, the results showed a significant main effect for years
(F(1) = 8.29, p < 0.01) and job types (F(1) = 36.57, p < 0.001), with no significant interaction
between years and job types (F = 2.03, p > 0.05). Similar to work stress, the means plot
illustrating employee job satisfaction across years and job types exhibited two declining
lines between white-collar and blue-collar workers across different survey years, suggesting
that the level of job satisfaction was lower in 2021 compared to 2015 (see Figure 2). Thus,
the differences observed in work stress and job satisfaction between the two survey years
were consistent across both job types. Consequently, Hypothesis 1 was supported, while
Hypothesis 2 was rejected.
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Figure 2. Means plot of employees’ well-being by year and occupation.

5.3. Multiple Regression Analyses

To test Hypotheses 3 and 4, regression analyses were conducted to assess the relation-
ships between job characteristics and employee well-being across different job types. The F
statistics indicated that all regression models were statistically significant. Moreover, the
Durbin–Watson statistics fell between 1.876 and 2.054, suggesting no autocorrelation in
the sample. As depicted in Table 3, nearly all the workloads (mental and physical) were
correlated with work stress across different job types. Specifically, a significantly positive
connection was found between mental workload and work stress for both white-collar
(β = 0.325, p < 0.001) and blue-collar workers (β = 0.273, p < 0.001). Physical workload ex-
hibited a positive relationship with work stress only among blue-collar workers (β = 0.262,
p < 0.001). Similarly, a significantly positive relationship was observed between autonomy
and job satisfaction. Work-scheduling autonomy showed differential correlations across
worker types. For white-collar workers, both measures of work-scheduling autonomy
were positively correlated with job satisfaction (β = 0.064, p < 0.05; β = 0.109, p < 0.001).
In contrast, for blue-collar workers, only one measure of work-scheduling autonomy
demonstrated a positive correlation with job satisfaction (β = 0.06, p < 0.01). Work-method
autonomy showed no significant correlation with job satisfaction for either worker type.
Hence, Hypotheses 3 and 4 received partial support.

Table 3. Multiple regression estimates of employee well-being’s Standardized Beta.

Variables
White Collar Blue Collar

Work Stress Job Satisfaction Work Stress Job Satisfaction

Age −0.008 0.019 *** −0.014 ** 0.019 ***
Gender 0.175 * −0.097 0.047 −0.144 *
Single −0.126 0.335 0.069 * −0.465

Married and partner 0.257 * 0.107 −0.053 0.201
Parents of children under 18 −0.009 0.009 −0.012 0.063

Northern area 0.008 0.03 −0.21 * 0.186 *
Eastern area 0.043 0.02 −0.142 0.042
Middle area 0.037 0.013 −0.178 0.142
Education 0.04 ** −0.004 0.016 0.005

Family socioeconomic status −0.132 ** 0.238 *** −0.06 0.264 ***
Health status −0.068 0.143 *** −0.071 * 0.134 ***
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Table 3. Cont.

Variables
White Collar Blue Collar

Work Stress Job Satisfaction Work Stress Job Satisfaction

Physical workload 0.073 0.262 ***
Mental workload 0.325 *** 0.273 ***

Work-method autonomy 0.057 0.033
Work-scheduling autonomy1 0.064 * 0.007
Work-scheduling autonomy2 0.109 *** 0.06 **

F Statistic 10.545 *** 5.589 *** 12.349 *** 7.151 ***
Adjusted R2 0.189 0.114 0.15 0.104

Durbin–Watson 1.876 2.017 1.989 2.054

Note: p < 0.05 *, p < 0.01 **, and p < 0.001 ***.

5.4. Mediation Analyses

To further investigate the indirect effects of job characteristics on employees’ well-
being through work–family interference, mediation analysis was conducted to assess the
mediating role of WIF in the relationship between workload and work stress, and the
relationship between job autonomy and job satisfaction. As presented in Table 4 (only the
significant results are demonstrated), the results unveiled a series of significant indirect
effects of WIF between job characteristics and employee well-being. First, mental workload
had a positive effect on work stress via WIF for both white collars (0.014 [0.004, 0.027]) and
blue collars (0.025 [0.005, 0.047]). Physical workload had a positive effect on work stress
via WIF only for blue collars (0.029 [0.015, 0.045]). These findings indicate that elevated
job demands significantly impact work stress, particularly when employees lack adequate
recovery time outside of work hours. During the pandemic environment, blue-collar work-
ers faced increasing mental and physical demands, making them especially susceptible
to work–family role conflicts. The insufficient recovery from competing pressures in both
work and family domains appears to result in higher psychological strain for blue-collar
workers compared to their white-collar counterparts. Second, job autonomy had a positive
effect on job satisfaction via WIF only for white collars (0.015 [0.004, 0.03]). The findings
demonstrate a complex relationship in the pandemic remote work environment. When
organizations increased employee autonomy, it led to reduced work-to-family interference,
establishing a negative relationship between these variables. Interestingly, this reduction in
work-to-family interference subsequently resulted in decreased job satisfaction, creating
another negative relationship. However, the overall indirect effect reveals that enhanced
employee autonomy ultimately improved job performance through the work-to-family
interference pathway. This mediation pattern, while counterintuitive, highlights the so-
phisticated nature of vocational behavior, where variables can generate competing effects
through different pathways. Hence, Hypotheses 5 and 6 received partial support.

Table 4. Mediation analyses summary.

Indirect Relationship Total Effect Direct Effect Indirect Effect
95% Confidence Interval

Lower Level Upper Level

(H5) white collar
mental workload −→ WIF −→

work stress
0.344 *** 0.33 *** 0.014 0.004 0.027

(H5) blue collar
physical workload −→ WIF −→

work stress
0.211 *** 0.182 *** 0.029 0.015 0.045
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Table 4. Cont.

Indirect Relationship Total Effect Direct Effect Indirect Effect
95% Confidence Interval

Lower Level Upper Level

(H5) blue collar
mental workload −→ WIF −→

work stress
0.268 *** 0.242 *** 0.025 0.005 0.047

(H6) white collar
scheduling autonomy −→ WIF

−→ job satisfaction
0.091 *** 0.076 ** 0.015 0.004 0.030

Note: p < 0.01 **, and p < 0.001 ***. Only the significant results are demonstrated.

6. Discussion
The COVID-19 pandemic has introduced a distinctive scenario, compelling employees

to either work remotely or remain at physical locations amid the risk of infection. This
situation prompts a reevaluation of the relevance of existing knowledge regarding work-
place environments across diverse job types. Therefore, there is a critical need to explore
the major challenges encountered by both remote and onsite workers within this evolving
context, as well as the resultant impacts on their well-being. Herein, we examine the key
implications of our findings.

Firstly, this study is the inaugural exploration into whether the COVID-19 pandemic
has impacted the experiences of workers in low-skilled blue-collar roles and professional
and white-collar roles. Leveraging two years of national data from CGSS, we aimed to
discern whether changes in the workplace environment during the pandemic exerted a
greater effect on the level of work stress and job satisfaction compared to the pre-pandemic
period, across different job types. Our findings reveal that both low-skilled blue-collar
workers and professional and white-collar workers experienced reduced work stress and
job satisfaction during the pandemic years. Throughout both periods, employees in low-
skilled blue-collar positions consistently reported lower job satisfaction compared to their
counterparts in professional roles. Consequently, our results suggest that the pandemic has
perpetuated and exacerbated pre-existing disparities between job types, in line with emerg-
ing research indicating increased dissatisfaction among workers in low-wage jobs (Johnson
and Whillans 2022). Conversely, professionals consistently exhibited higher levels of work
stress compared to blue-collar workers. Prior studies have noted that during the COVID-19
pandemic, lockdown measures and work-from-home policies have negatively impacted
the physical activity and sedentary behavior levels of professionals (Ráthonyi et al. 2021).
Particularly, individuals with higher socioeconomic status tended to become more seden-
tary due to work-from-home/standby-at-home arrangements, subsequently experiencing
heightened anxiety related to the pandemic (Nagata et al. 2021).

Secondly, based on the statistical findings, we identified two job characteristics that are
correlated with employees’ well-being in the context of the COVID-19 pandemic. Overall,
our results align with the established literature on the JD-R model (Bakker and Demerouti
2017; Demerouti et al. 2001). The outcomes of our study bolster the notion that job character-
istics are context-specific and impact workers’ stress levels and job satisfaction differently.
Specifically, we observed that mental workload was positively correlated with work stress
among white-collar workers, whereas both physical workload and mental workload were
positively correlated with work stress among blue-collar workers. The COVID-19 pandemic
posed a unique set of challenges for blue-collar workers, such as heightened occupational
infection risks and financial losses, which may not have been as prevalent in white-collar
industries. Prior research suggests that for blue-collar workers, being unable to work from
home can lead to financial strain, while continuing to work outside the home may increase
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concern about infecting loved ones (Vyas 2022). Consequently, blue-collar workers may
experience both physical and mental workloads in the context of the COVID-19 pandemic.
Furthermore, we only found that scheduling autonomy had a positive effect on job sat-
isfaction for both job categories. Previous research indicates that autonomy reflects the
degree to which a job allows individuals to schedule work, make decisions, and choose task
methods (Wall and Jackson 1995). As the pandemic altered the workplace environment,
both white-collar and blue-collar workers had to adjust their working schedules to adapt
to the new circumstances. Therefore, individuals with greater scheduling autonomy may
have more opportunities to enhance job engagement and improve job satisfaction amidst
these changes.

Third, in line with previous studies, we confirmed that WIF challenges are correlated
with employees’ well-being in the context of the COVID-19 pandemic. Specifically, work-
load acted as a demand, increasing work–family interference and thereby aggravating
employees’ level of work stress. Conversely, job autonomy, serving as job resources, helped
employees cope with work–family interference challenges, thereby enhancing job satis-
faction (Geurts et al. 2003; Janssen et al. 2004). Significantly, we also uncovered findings
that appear to be unique in the pandemic context. First, blue-collar workers appear to
experience heightened work–family interference due to both mental and physical work-
load demands, consequently leading to elevated work stress compared to white-collar
employees. This increased strain suggests a compounding effect where the dual nature
of their work responsibilities creates more significant challenges in maintaining work–life
balance. Second, research conducted during the pandemic period showed that remote
workers were grappling with work–family interference as a significant challenge, which
could not be effectively mitigated by job autonomy alone (Wang et al. 2021). In the pan-
demic context, professionals working from home may experience frequent role transitions,
intensifying the challenge of WIF. However, our study demonstrated that job autonomy
can alleviate work–family conflicts for remote workers, subsequently improving employee
job satisfaction.

The study holds some theoretical and practical implications. Theoretically, this paper
contributes by validating the JD-R model in the changing workplace landscape. Our
findings reveal distinct patterns of connection between job characteristics and employee
well-being across different job types, thereby addressing a research gap wherein the existing
literature predominantly focuses on employees working from home, overlooking those
working onsite during the pandemic. Furthermore, this study delves into uncovering
potential mechanisms linking job characteristics and employee well-being. We present
evidence indicating that job demands may heighten work stress, while job resources may
alleviate job satisfaction through the mediation effect of work–family interference across
diverse job types.

In terms of practical implication, this study yielded two significant findings with
important implications for organizational practice. First, our analysis confirmed that work–
family interference demonstrated a stronger association with the negative outcome of
emotional exhaustion compared to the positive outcome of job satisfaction across both job
categories. This finding underscores the critical need for organizations to carefully evaluate
their workplace policies, particularly in remote work environments. A comprehensive
understanding of these complex relationships can guide the development of manage-
ment strategies that effectively balance employee autonomy, work–family dynamics, and
performance outcomes. Second, our research suggests targeted interventions for low-
skilled blue-collar workers. Improving structural aspects of work, such as ensuring safe
working conditions and addressing job insecurity, could significantly reduce work–family
interference. Regarding mental workload management, organizations should implement
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comprehensive support systems. These should include creating a supportive work envi-
ronment, providing skill development opportunities, and ensuring access to mental health
assistance programs. Furthermore, organizations would benefit from implementing family-
friendly policies that address both immediate and long-term needs. These policies should
encompass paid parental leave, childcare assistance programs, and eldercare support. Such
comprehensive support systems provide employees with essential resources to manage
their family responsibilities more effectively, thereby reducing work–family interference
and potentially improving both individual and organizational outcomes.

7. Conclusions
The COVID-19 pandemic has necessitated a reexamination of the job demands–

resources model across different occupational categories, particularly regarding its ap-
plication in changing workplace circumstances. This research explores the mediating role
of work–family interference in the relationship between job characteristics and employee
well-being, contributing significantly to the occupational health psychology literature by
illuminating these dynamics during a global health crisis in China.

Our study advances existing research by quantifying distinct well-being trajectories
across occupational categories. The findings reveal that blue-collar workers experienced
more pronounced declines in well-being compared to their white-collar counterparts.
Specifically, blue-collar workers faced heightened vulnerability to work-related stress due
to dual workload pressures intensifying their work–family interference. In contrast, while
work–family interference demonstrated a negative mediating effect, white-collar employees
maintained a positive association between job autonomy and job satisfaction.

These findings have informed the implementation of comprehensive family-friendly
workplace policies, including paid parental leave and subsidized childcare assistance pro-
grams, aimed at mitigating work–family interference and enhancing employees’ capacity to
manage familial responsibilities. Notably, since work–family interference represents a neg-
ative stressful experience, it appeared to have a limited impact on the positive relationship
between job resources and performance outcomes.

This study has several limitations. First, since it was not initially designed as a quasi-
experimental study and primarily utilizes cross-sectional pooled data analysis, the findings
should be interpreted with caution. Future research would benefit from utilizing panel data
and incorporating interaction terms between year dummy variables and job types to better
examine changes in working dynamics attributable to COVID-19. Additionally, our results
indicate that the positive relationship between job resources and job satisfaction outcomes
remained largely unaffected by work–family interference. This suggests an opportunity for
future research to explore positive work–home factors, such as work–family facilitation, to
uncover potential partial mediating effects in the relationship between job characteristics
and employee well-being. Such an expanded scope would provide a more comprehensive
understanding of workplace dynamics in evolving organizational contexts.
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