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Abstract
Background: High level of life satisfaction (LS) means an individual’s positive evaluation of life, bringing
a happy and upward attitude towards life, which is bene�cial to physical and mental health. However, The
LS of a particular group such as female workers has not yet been fully explored. The present study aimed
to investigate the level of LS among female workers after the resumption of work during the Coronavirus
Disease 2019 (COVID-19) epidemic in Jilin Province, China, and to further explore the potential mediating
and moderating roles in the association between family stress and LS.

Methods: A cross-sectional survey was conducted from July to August in 2020. A self-reported
questionnaire including the background information, family stress, anxiety symptoms, and LS was used
to collect information in this research. A total of 10,175 female workers completed questionnaires.

Results: The results showed the LS score was 20.73±7.08. The family stress was negatively related to LS,
and anxiety symptoms could partially mediate the effect of family stress on LS. Additionally, age
moderated the relationship between family stress and LS, as well as the relationship between anxiety
symptoms and LS.

Conclusion: Our results indicated that the LS of female workers has declined due to the impact of the
epidemic, and family stress impacted LS via anxiety symptoms. The effect of family stress on LS
decreased as age increased. Overall, Interventions and preventions aiming to improve LS should
thoroughly consider targeting these aspects and young female workers should be given special
attention. 

Background
In December 2019, the Coronavirus Disease 2019 was initially reported, and it quickly spread to 24
countries across the national and global [1]. The COVID-19 epidemic has been identi�ed as a global
major public health event, posing a huge threat to people’s physical and mental health [2]. At present, the
epidemic situation in China has been effectively controlled. However, the situation remains vigilant due to
the increasing number of imported cases. The resumption of work and production also increase the risk
of the rebound of the epidemic by increasing the population mobility and population density.

A number of researches has demonstrated that the stress associated with COVID-19 increased
signi�cantly [3–5], and a nationwide survey which conducted on the general population of China during
the instable period of the COVID-19 epidemic reported that 35% suffered from psychological distress[6].
Additionally, the research results show that women suffered higher levels of stress of the COVID-19
epidemic[7]. On an individual level, the infection could trigger stress through several aspects, such as fear
of oneself and family members being infected, reduced family income, increased burden and time spent
on taking care of children, and strained family relationships. As for female workers, due to special family
and social roles, stress arose from family become one of the major stressors. All these events and
situations will cause women to face greater challenges and bear greater stress from family[8]. There is
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enough evidence to demonstrate COVID-19 was a life-threatening public health emergency, and such
stressful event can directly affect individual’s LS[9, 10]. When an emergency occurs, women are more
vulnerable than men and adopt fewer effective coping strategies. On the other hand, women show
obvious sensitivity to loss and stress, so they are more likely to produce negative emotions such as
depression and anxiety [11]. In this context, women are more susceptible to the disastrous events
compare to men, and they show more dissatisfaction with life [12].

LS is the comprehensive judgment and evaluation of the current life situation based on one’s own
standards [13], which is an important part of subjective well-being. It is a process that can bring out
positive in�uence, self-dedication and make lives more meaningful [14]. The low level of LS implies more
occupational injury at work which increases the social burden and affects personal health [15]. However,
previous research on LS mainly focused on college students, the elderly and people with speci�c diseases
[16]. There is a lack of research investigating the LS of female workers after the outbreak of COVID-19.
Therefore, under the normalization of COVID-19 epidemic, this study explored the impact of family stress
on LS of female workers and investigated the underlying mediating and moderating mechanisms, which
can provide a basis for improving LS and their mental health.

Previous research has shown that public health events not only bring huge casualties, property losses,
and severe psychological trauma to those who have experienced it, but also has impacts on mental
health among the public [17–19]. For example, the novel in�uenza A (H1N1) epidemic in 2009 and the
Middle East Respiratory Syndrome (MERS) epidemic in 2012 lead to serious psychological problems
such as depression, anxiety [20], post-traumatic stress disorder [11], etc. Anxiety, as a widespread and
serious psychological problem, may affect people’s daily life in various ways, including poor interpersonal
relationships, poor quality of life, and decreased LS [21, 22]. It has demonstrated that anxiety symptom
was negatively correlated with LS [23–26]. Moreover, studies have shown that accumulated stress can
trigger a series of psychosomatic reactions, aggravates physical fatigue and induce negative emotions,
leading to anxiety, depression and even suicidal ideation [27–30].As a result, we proposed hypothesis 1
that anxiety symptoms mediate the relationship between family stress and women’s LS.

Although family stress may have an indirect impact on LS via anxiety symptoms, not all people with
more severe anxiety symptoms or higher family stress level will have lower level of LS. Accordingly, it is
necessary to explore the in�uential factors that could strengthen or weaken the link among family stress,
anxiety symptoms and LS. The previous researcher has found that age can in�uence the association
between family stress and LS [31]. As for female workers with different ages, taking into account the
different levels of family stress and the different sensitivities toward family stress, age may be a
moderator of these relationships. In the past researches, some studies have concluded that age is not
only closely related to quality of life, but also an important factor affecting anxiety symptoms [32, 33].
And it has reported during the SARS outbreak that mental health is closely associated with age[7]. Hence,
it is reasonable to assume that the direct and indirect impact of family stress on LS may be moderated by
age. Based on the above background information, we proposed hypothesis 2 that age would moderate
the direct and indirect association between family stress and LS.



Page 5/20

Methods
Participants and procedures

We contacted the representatives of employing units via letters for invitation and follow-up calls with
strong supports from Female Workers' Committee of Jilin Federation of Trade Unions. All employing units
including businesses, individual economic organizations, people-run non-enterprise units and labor
organizations in Yanbian Korean Autonomous Prefecture, Jilin province, China were invited to participate
in the survey. Approximately 50% of the employing units gave positive responses and agreed to
participate in the study. Additionally, we conducted targeted recruitment in regions with insu�cient
sample to ensure the sample was representative. We sent questionnaires to representatives of each
employing unit through ‘Questionnaire Star’ electronic questionnaire system, which is an application
designed to create and distribute electronic questionnaires via Wechat or web page. Then representatives
shared questionnaires with their female workers who answered them on smartphones or computers in
working groups. All responses were saved on the ‘Questionnaire Star’ servers for us to download and
analyze later. The cross-sectional study was conducted between July and August of 2020, during the time
when epidemic situation was stable in China and people have return to work. Participants completed the
online survey including sociodemographic variables like age, education level, marital status, annual
income, and family stress, anxiety symptoms and LS. The study protocol was approved by Medical
Ethics Committee of Jilin University. The �rst page of the questionnaire is an informed consent which
shows to participants. Participants are fully aware of the study procedures and choose to participate in
the study voluntarily. All data collected was con�dential and anonymous to fully protect the privacies of
the participants. Inclusion criteria: Age ranges between 18 and 60 years old. The exclusion criteria
included �owing: missing response of research variables; the response time less than 2 minutes; different
answers to duplicate items; with diagnosed psychological disorders.

A total of 10,900 female workers completed the survey and 10175 valid questionnaires were collected,
yielding an effective response rate of 93.35%. The average age of the participants was 40.39 (standard
deviation=8.81).

Measures

Satisfaction with life

LS was measured by the 5-item Satisfaction with Life Scale (SWLS) developed by Diener [13] with a 7-
point Likert scale, which is probably the most well-used scale in scienti�c studies on LS [15]. Each item
with seven options varying from 1 (strongly disagree) to 7 (strongly agree), with higher scores indicating
higher satisfaction with life. Vassar et al. reported an internal consistency of 0.78[34] and in this study
Cronbach’s α coe�cient of the SWLS was 0.91.

Family stress
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Family stress Scale was previously employed in Chinese women [35, 36], including 5 items of relationship
and con�icts with family members, household workload, economic burden, trouble with care giving, and
spending too much time and energy on taking care of family members. Similarly, each item was also
responded with a 4-point Likert scale, from 1 (strongly disagree) to 4 (strongly agree). The total score
ranges from 5 to 20 constructed by 5 items was consequently calculated, with higher scores indicating
higher family stress. The Cronbach’s α coe�cient of the Family stress Scale in this study was 0.87.

Generalized anxiety disorder

The 7-item Generalized Anxiety Disorder Scale (GAD-7) was utilized to assess the anxiety symptoms and
it validated in both the primary care setting and the general population [37, 38]. The GAD-7 has been
found to have great psychometric properties and is short and easy to administer [38]. The GAD-7 has
demonstrated adequate validity, good clinical utility and reliability, and generally strong psychometric
properties in both primary care settings and the general population. The item on the questionnaire was
rated on a 4-point Likert scale ranging from 0 to 3. The high total score means severe anxiety symptoms.
The Cronbach alpha in this study for this Scale was 0.87.

Data analyses

All analyses were conducted using the SPSS version 24.0. In this study, descriptive statistics (numbers
and percentages) were used to present social demographic characteristics. The score of LS were
expressed as mean and standard deviation. Kolmogorov-Smirnov test were used to test the normality
distribution of the LS scores. The independent samples t- test or one -way ANOVA was used to compare
the average score in different groups. A two tailed P-value smaller than 0.05 indicated the presence of
statistical signi�cance. Pearson’s correlation analysis was used to test correlation among age, family
stress, anxiety symptoms, and LS. Additionally, we used multiple liner regression analysis and SPSS
PROCESS macro to test the mediating role of anxiety symptoms and moderating role of age. Notably, this
method produced 95% bias-corrected con�dence interval for these effects from 5000 resamples of the
data. If con�dence intervals do not contain zero, the effects are considered signi�cant [39]. Before testing
the mediation and moderated mediation model, all variables were standardized.

Results
Social demographic of the participants (N= 10175) 

The social demographic characteristics of 10175 female workers and the distributions of LS were
presented in Table 1. More than half of (60.7%) women aged below 44, and 39.3% women aged between
45 and 59. As for marital status, the majority of participants (79.9%) were married, follow by unmarried
(12.2%). 49.9% women had an educational degree below undergraduate, and over half of the participants
(61.9%) with annual income between 30,001 and 60,000. Most participants (83%) were pregnant or had
children. The average LS score of the women were 20.73±7.08. Different distributions of demographics
were found regarding LS scores for age, marital status, educational degree, annual income, occupation
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and pregnancy or childbirth. Women older than 45 years, receiving good education, and having higher
annual income tended to have higher levels LS(P 0.001). Regarding marital status, women who were
married were higher than those of other groups(P 0.001). Women have been pregnant or had children
showed higher levels LS(P 0.001).More detailed information was shown in Table 1.

Table 1 Mean scores of LS according to social demographic characteristics (N= 10175)
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Variables N (%) LS Mean ± SD F/t P

Age(years)     -8.545 0.001

≤44 6172(60.7) 20.25±7.06    

45-59 4003(39.3) 22.47±7.05    

Marital status     80.594 0.001

Married 8128(79.9) 21.24±6.95    

Unmarried 1239(12.2) 19.33±7.09    

Divorced or widowed 746(7.3) 17.75±7.11    

other 62(0.6) 17.44±9.30    

Educational degree     9.888 0.001

Below undergraduate 5079(49.9) 20.14±7.08    

Bachelor 4913(48.3) 21.04±7.06    

Master and above 183(1.8) 21.07±7.26    

Annual income     87.988 0.001

≤30,000 yuan 2694(26.5) 19.11±7.13    

30,001-60,000 yuan 6299(61.9) 21.02±6.93    

60,001-100,000 yuan 1104(10.8) 22.77±6.95    

100,000 yuan 78(0.8) 23.76±7.29    

Occupation     18.597 0.001

Medical hygiene 1990(19.6) 20.24±7.06    

Education 3485(34.3) 21.48±6.798    

Financial industry 289(2.8) 20.08±7.08    

Electronic industry 329(3.2) 19.06±7.35    

other 4082(40.1) 20.45±7.24    

Pregnancy or childbirth     5.783 0.001

Yes 8444(83.0) 20.91±7.04    

No 1731(17.0) 19.82±7.20    
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Correlations among continuous variables

Table 2 displayed the results of Pearson’s correlation analysis. Age, stress, anxiety symptoms, and LS
were signi�cantly correlated with each other in the expected direction. And the results indicated that both
family stress and anxiety symptoms had signi�cant negatively correlation with LS.

Table 2 Correlations among family stress, anxiety symptoms and LS

Variables 1 2 3 4  

1.Age 1        

2.Family stress 0.047** 1      

3.Anxiety symptoms -0.016 0.513** 1    

4.Life satisfaction 0.082** -0.500** -0.374** 1  

Note: *P < 0.05, **P < 0.01

 

Testing for the Mediation Model

Hypothesis 1 stated that anxiety symptoms will mediate the association between family stress and LS.
The multiple liner regression analysis [40] was adopted to test the mediation effect. As presented in Table
3. The �rst step indicated that the regression of family stress on LS was signi�cant (B =-1.13, p <0.001),
and the regression of family stress on anxiety symptoms was also signi�cant in the second step (B
=0.74, p <0.001). The last step demonstrated that the regression of anxiety symptoms on LS was
signi�cant (B =-0.24, p <0.001), and when the family stress and mediator (anxiety symptoms) were both
included in the model as independents, the path coe�cient of the family stress on LS remained
signi�cant (B =-0.95, p <0.001).

Besides, the PROCESS macro (Model 4) was used and a bootstrap procedure conducted to examine the
mediating effect. 5000 bootstrapping samples was generated from the original dataset(N=10175) via
random sampling. The indirect effect of family stress on LS through anxiety symptoms was signi�cant
(SE=0.01, 95%= [-0.03, -0.02]). The 95% biased-corrected con�dence interval did not contain zero, which
con�rmed that anxiety symptoms played a mediating role on the association between family stress and
LS.

Table 3 Mediated regression analysis for family stress and anxiety symptoms on LS
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Variables B SE β t F

Step 1.          

Independent: Family stress -1.13 0.02 -0.51 -59.25*** 1801.09***

Dependent: LS          

Step 2.          

Independent: Family stress 0.74 0.01 0.52 60.49*** 1831.29***

Dependent: Anxiety symptoms          

Step 3.          

Independent: Family stress -0.95 0.02 -0.43 -43.39*** 1310.60***

Mediator: Anxiety symptoms -0.24 0.02 -0.15 -15.61***  

Dependent: LS          

Note: *P < 0.05  **P < 0.01 ***P < 0.001

 

Testing for the Moderated Mediation Model

The results of the moderated mediation analyses for family stress, anxiety symptoms, age and LS were
showed in Table 4. The PROCESS macro (Model 59) was used to test the moderated mediation, as is
recommended by Bolin[39]. In Model 1, family stress was negatively related to LS (β=-0.51, p <0.001), and
the interaction term between family stress and age was negatively related to LS (β=-0.03, p <0.01), which
indicated that the age could moderated the association between family stress and LS. Model 2 was
signi�cant, family stress was positively related to anxiety symptoms (β=0.51, p <0.001), and the
interaction term between family stress and age was not related to anxiety symptoms, which indicated
that the relationship between family stress and anxiety symptoms could not be moderated by age. Model
3 was also signi�cant, anxiety symptoms was negatively related to LS (β=-0.15, p <0.001), and the
interaction term between anxiety symptoms and age was positively related to LS (β=0.03, p <0.1), which
demonstrated that the age moderated the association between anxiety symptoms and LS.

These results indicated that the relationships between both family stress and LS as well anxiety
symptoms and family stress are moderated by age. To more thoroughly understand the moderating
effect of age, the present study plotted the association between family and LS, separately for younger
and middle-aged groups. Simple slope test presented the association between family stress and LS (Fig
1). For women from younger group, the family stress was signi�cantly and negatively associated with LS
(β=-0.39, t=-28.00, p <0.001). For women from middle-aged group, family stress was also negatively
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related to LS but considerably weaker (β=-0.47, t=-33.36, p <0.001). And Fig 2 showed the simple slope
test results of the association between anxiety symptoms and LS scores. As for women from young
group, anxiety symptoms was signi�cantly and negatively associated with LS (β=-0.18, t=-12.70, p
<0.001), and for middle-aged women, resilience was still negatively correlated with LS, but much
strengthener (β=-0.13, t=-9.40, p <0.001).

The index of the moderated mediation was 0.01, SE=0.006, and the biased-corrected 95% con�dence
interval for index of moderated mediation was from 0.002 to 0.025, which did not contain zero. For
younger workers, family stress negatively predicted LS (effect=-0.09, t=0.008,95%CI [ -0.108, -0.077]),
while among those with higher age, family stress had a signi�cant but weaker prediction on LS
(effect=-0.07, t=0.008,95%CI [ -0.082, -0.050]).

Table 4 Moderated mediation effect of anxiety symptoms on LS

Variables Model 1

(Life satisfaction)

Model 2

(Anxiety symptoms)

Model 3

(Life satisfaction)

  β t β t β t

Family stress -0.51 -59.36*** 0.51 60.31*** -0.43 -43.45***

Age 0.10 11.64*** -0.04 -4.88*** 0.09 10.81***

Family stress × Age -0.03 -3.19** -0.01 -1.53 -0.04 -4.29***

Anxiety symptoms         -0.15 -15.74***

Anxiety symptoms ×
Age

        0.03 2.55*

R2 0.26   0.26   0.28  

F 1205.20***   1211.80***   791.34***  

Note: *P < 0.05  **P < 0.01 ***P < 0.001

 

Discussions
This study explored the relationship among age, family stress, anxiety symptoms and LS in female
workers in China. To our knowledge, this study is the �rst to report the levels of LS among female workers
after resuming to work during the COVID-19 epidemic, and to explore underlying mediating and
moderating mechanisms among these associations. The research results revealed the average score on
LS of female workers is 20.75 ± 7.08, which is lower than the score of Chinese participants in China
(22.92 ± 6.46) and women in Brazil (24.53 ± 4.96) before the outbreak of the epidemic, and it is also lower
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than the score of Brazil participants (21.88 ± 6.87) on March, 2020 (a period corresponding to 10 days in
the pandemic) [41–43]. The above of difference may, to a great extent, result from the impact of the
epidemic, but also may be affected by culture, languages and research methods used [31].According to
the results, age, educational degree and annual income were positively related to LS. The LS scores were
also in�uenced by occupation, marital status and the pregnancy and fertility. Hence, it emphasized the
relevant community, organization, and business should take interventions considering these aspects to
help their members to cope with declined LS during this special period.

In this study, family stress is negatively related to LS, which is consistent with previous studies[44–46].
And in line with our hypothesis, anxiety symptoms mediated the relationship between family stress and
LS. Those participants who perceive higher stress attribute to the Public health event express higher
mental distress, which has been demonstrated in other study [47]. According to the Eysenck' s theories of
anxiety[48], the long-term memory of people with different levels of trait anxiety is different, it explains
why someone have anxiety symptoms but others do not when in times of stress. System tension theory
also points out that after an emergency event, system tension will increase. The mental health status will
decrease and the risk of negative coping behavior will be greatly increase with the higher level of tension
[49]. And the research carried out among communities during the COVID-19 epidemic in China also
indicated that residents who have high level of anxiety symptoms usually take negative behaviors such
as drinking and smoking, which greatly affect LS[50]. Severe anxiety symptoms can greatly impact
quality of life, cause learning disabilities and make people more vulnerable to diseases, and eventually
lead to low LS. Meanwhile, positive mental health status is related to ideal work results, which can
increase LS[51].

In summary, higher family stress level not only directly affects LS, but also further reduces LS via
increasing the severity of anxiety symptoms. Additionally, these �ndings emphasized the need for
focusing on the LS among female workers. And measures aiming at reducing perceived family stress and
improving mental health should be applied to promote the levels of LS. From an intervention or
prevention perspective, the psychotherapy methods such as cognitive behavioral therapy (CBT) can be
used. Cognitive therapy should mainly focus on the excessive worries and overestimation of the
consequences of COVID-19 epidemic among female workers. Behavioral therapy should encourage
female workers to engage in more exercises such as running, doing yoga, swimming and other forms of
exercises after getting off work to relieve their anxiety and stress. In addition, communicating frequently
with your family about your worries and concerns is also important. At the same time, the government
and health authorities should provide the latest and accurate information on the number of cases,
locations, risk areas, and drugs or vaccines about the epidemic to reduce the psychological impact of
rumors. And health authorities should urge female workers to wear masks at all times and actively take
personal protective measures. And the company should also provide psychological counseling services
and provide adequate personal hygiene products.

As we expected, age moderated the relationship between family stress and LS. The results showed that
younger female workers tend to have lower LS. Age moderated the relationship between family stress and
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LS. This research stated that family stress has a stronger negative impact on middle-aged female
workers than young female workers. Previous studies have shown that age is negatively correlated with
mental �exibility. The psychological resilience of young female workers may be higher than that of
middle-aged women. Higher psychological resilience not only relieve stress and maladaptation [44], but
also has important signi�cance for promoting the development of coping mechanisms [52]. The
development of the mechanism has great signi�cance. This showed that young women may have greater
ability to cope with family stress. Under the same family stress, young women’s LS is less likely to be
affected compare to middle-aged women.

In addition, age moderated the relationship between anxiety symptoms and LS, and the negative impact
of anxiety symptoms on young women is stronger than that of middle-aged women, which can be
explained by the socioemotional selectivity theory; namely older adults keep away from negative emotion
from themselves[53]. As they grow older, individuals may have more mature defense mechanisms. When
facing negative emotions, they will adopt more reasonable and appropriate ways to deal with them, such
as good emotional control and seeking help from others. When con�ict occurs, older people tend to stay
away from it, or give it a positive and pleasant explanation[54]. As the result, middle-aged women can
better deal with anxiety symptoms to reduce the impact on LS.

We have not found age moderated the relationship between family stress and anxiety symptoms. This
�nding may suggest that family stress has a negative impact on female workers’ mental health status,
but had nothing to do with age. And it will lead to negative emotions such as anxiety and depression.
These �ndings are consistent with previous studies, con�rming the positive correlation between perceived
stress and individual anxiety symptoms [55, 56].

Limitations
Several limitations in this study must be noted. Firstly, the current study was a cross-sectional design
which limited the ability to draw causal conclusions in terms of the relationship analyzed. Therefore, the
results of this study should be con�rmed by further longitudinal studies. Secondly, all data were collected
through self-reported questionnaires. Shared-rater bias may have affected associations between family
stress and LS among female workers, which undermined the generalization of results. The participants
were limited to female workers in a certain region of Northeast China. So be cautious when extending the
results to women in other regions or other groups. Finally, LS is a complex indicator, which may be
affected by several factors. Family stress and anxiety symptoms could only explain a small part of it. We
have not investigated other important factors concerning LS. Therefore, we should establish a more
comprehensive model to study the in�uencing factors of LS in the future.

Conclusion
This research has signi�cant theoretical and practical implications. Through the exploration of the
moderated mediation model, it revealed that higher family stress can lead to aggravation of anxiety
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symptoms, thereby reducing LS. We concluded from these �ndings that public health policies can
support female workers in coping with the bad impacts of the COVID-19 epidemic by improving mental
health status. In addition, interventions aimed to reduce family stress level should also be taking into
consideration. Furthermore, age could moderate the impact of family stress on LS. With the increase of
age, the association between family stress and LS has been weakened signi�cantly. Hence, the young
women groups should be given special priority when emergency occurs. This study provided a reference
for formulating intervention measures in the short and long term of the COVID-19 epidemic or similar
events in the future.
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Figures

Figure 1

Age moderate the relationship between family stress and LS.
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Figure 2

Age moderate the relationship between Anxiety symptoms and LS.


