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A B S T R A C T

Recent studies have documented life satisfaction of people have changed during the COVID-19 pandemic.
However, it is unknown about the influential factors and mechanisms of life satisfaction of postgraduate medical
students during the COVID-19 pandemic. There is a strong link among life satisfaction and individual quality of
life and achievement, so it is important to explore the influence mechanism of life satisfaction of postgraduate
medical students and explore ways to improve life satisfaction for the development of postgraduate medical
students. The current study was based on the Circumplex Model of Marital and Family System, The Theory of
Family Functioning, The Meaning Maintenance Model, The Theory of Personal Meaning and Existential Theory to
construct theoretical framework and examine whether meaning in life and depression would mediate the link
between family function and postgraduate medical students’ life satisfaction. By convenient sampling method, a
total of 900 postgraduate medical students (Mage ¼ 27.01 years, SD ¼ 3.33) completed questionnaires including
Family APGAR Scale, Chinese Version of Meaning In Life Questionnaire, Patient Health Questionnaire, and
Satisfaction With Life Scale. In this study, SPSS 25.0 was used for correlation analysis, regression analysis and
common method bias test, and AMOS 23.0 was used for structural equation modeling analysis. The results showed
that (a) family function could predict life satisfaction of postgraduate medical students significantly; (b) both
meaning in life and depression mediated the association between family function and life satisfaction in a parallel
manner; (c) meaning in life and depression sequentially mediated the link between family function and life
satisfaction of postgraduate medical students. The study illuminates the role of meaning in life and depression in
improving life satisfaction and implies that it is necessary to focus on the changes of life satisfaction of post-
graduate medical students during the COVID-19 pandemic, and medical educator can improve the sense of
meaning in life of postgraduate medical students through improving their family function, further decreasing the
risk of depression, finally improving their life satisfaction.
uheli0902@163.com (H. Lu).

m 4 February 2022; Accepted 11 April 2022
evier Ltd. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-

mailto:171018170@qq.com
mailto:luheli0902@163.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.heliyon.2022.e09282&domain=pdf
www.sciencedirect.com/science/journal/24058440
http://www.cell.com/heliyon
https://doi.org/10.1016/j.heliyon.2022.e09282
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.heliyon.2022.e09282


Z. Huang et al. Heliyon 8 (2022) e09282
1. Introduction

Due to the influence of multiple factors, such as individual, family and
school, the psychological pressure of graduate students in colleges and
universities is higher than that of the general population on the whole,
and their mental health status is also worse (Guo et al., 2021). For stu-
dents, experience of high academic stress was associated with low life
satisfaction (Moksnes et al., 2019)coupled with the fact that medical
education itself is a highly stressful process (Iftikhar et al., 2019), which
can reduce medical students’ life satisfaction (Wang et al., 2019). While
there is a global concern about the effects of COVID-19 on physical health
now, the effects of the coronavirus on psychological health should not be
underestimated (Satici et al., 2020; Karakose et al., 2021). It is true that
during the COVID-19 pandemic, everyone in society had to face the
double pressure of interpersonal isolation and infection (Duong, 2021)
and was forced to live with dangerous infectious viruses (Karakose et al.,
2021). Due to the increasing risk of the COVID-19 infection, strict
isolation measures, mandatory home isolation and other events, more
and more studies are beginning to focus on the mental health status of
different populations during this period (Loan et al., 2021). Especially,
postgraduate medical students are the future big part of people fighting
the pandemic against the COVID-19, which means they have more
mental and psychological distress (Safa et al., 2021). There have been
several studies that have attempted to link the decline in life satisfaction
during the COVID-19 pandemic to a number of factors, but these studies
either did not address the medical student population (Karakose et al.,
2021) or did not explore the specific causes of the decline in life satis-
faction of medical students (Bolatov et al., 2021; Nikolis et al., 2021),
which means that it would be difficult to develop psychological inter-
vention programs to improve the mental health status of medical stu-
dents during the COVID-19 pandemic based on the phenomenon of
declining life satisfaction among medical students. For example, medical
students need to study at home and need to balance online course study
tasks as well as research tasks, and may face double pressure from aca-
demics and family. When medical students encounter psychological
problems and reduced life satisfaction, they can seek help from medical
educators through the online platform, but the emergence of psycho-
logical problems and reduced life satisfaction of medical students is
different from the past, and at this time increases the impact of home
isolation and close contact with family, medical educators may be at a
loss for words in these situations because they do not know why the life
satisfaction of medical graduate students is affected, much less what
advice can be given to better help medical graduate students solve their
immediate problems. Therefore, on the other hand, this study focuses on
what factors may have an impact on medical students’ life satisfaction
during COVID-19 pandemic, and on the other hand, this study hopes to
explore the specific mechanisms by which this impact arises and expects
to develop relevant recommendations applicable to medical students
during COVID-19 pandemic based on specific mechanisms.

The investigators hope that the results of this study will enrich the
discussion about medical students' life satisfaction, especially during the
COVID-19 pandemic, as discussions addressing this issue will certainly
affect the future of the medical and health industry. Hence, the main
research question of this study is: What is the relationship between
medical students’ family function and their satisfaction with life? What
are the factors that may influence the relationship between medical
students’ family function and their satisfaction with life? Therefore, the
next paragraphs present the findings and research progress on family
function, life satisfaction, and other relevant factors of medical students,
and lays the theoretical foundation for the proposed research hypothesis.

1.1. Family function and life satisfaction

Family function includes the structure of family relations, the quality
of communication between family members and the internal communi-
cation of the family (Fang et al., 2004). Many studies also have found that
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family seems to be a key variable that contributes to life satisfaction
(Frasquilho et al., 2016; Yuan et al., 2019). Circumplex Model of Marital
and Family System constructs a trustworthy theoretical and empirical
framework for a better view of the relationship between parental affec-
tion and personal well-being (Olson et al., 2000). This notion has been
confirmed by some recent studies. For example, some research results
have supported that the high level of life satisfaction was greatly linked
to family function (Wenzel et al., 2020). To be more precise, Manzi and
colleagues observed if young people’ s family relationships are cohesive,
their life satisfaction is likely to be relatively high (Manzi et al., 2010).
During the COVID-19 pandemic, home quarantine and medical obser-
vation increased the time spent with family members, so the effort from
family function on individual satisfaction with life was also more obvious
during the period. If there is at low level of family interaction (disen-
gagement) or a failure to provoke a higher level of empathy between
members, that would cause isolation of relationship and decrease life
satisfaction of family members. However, the researchers suggest that the
interaction among medical students’ family function and their satisfac-
tion with life may have subtly changed as a result of the COVID-19
pandemic, and that family function may be a better predictor of life
satisfaction, or the effect of family function on life satisfaction may be
weakened by the involvement of other factors. Only a few previous
literature has addressed the link between family function and life satis-
faction in the group of postgraduate medical students during the special
period of the COVID-19 pandemic, therefore, the present study can
provide a better complement to the previous findings. So our study would
like to explore if family function can positively predict life satisfaction of
postgraduate medical students during the COVID-19 pandemic.

1.2. The mediating role of meaning in life

Meaning in life plays an important role in human physical as well as
mental health and well-being (O'Donnell et al., 2014). The existing re-
searches have confirmed that family function could impact meaning in
life. The Meaning Maintenance Model suggests that the relationship
structure that individuals have plays a critical role in their acquisition of
meaning (Heine et al., 2006). Individuals tend to find a sense of
belonging in intimate relationships, which leads to a sense of meaning in
life (Baumeister, 2005), and family relationship structure is an important
source of meaning acquisition for college students (Zeng et al., 2018).
Goodman et al. (2019) assumed that family dynamics may be an
important source of increasing belonging for both women and men, and
belonging is predictive of meaning in life. Some surveys also have
concluded that family relationships have an important role in influencing
the meaning of life and families contributing to promote their sense of
meaning for young adults (Lambert et al., 2010). Meanwhile, life satis-
faction is strongly related to meaning in life. The Theory of Personal
Meaning is that meaning in life is composed of order, coherence and
purpose, achieving goals can produce a sense of accomplishment (Reker
and Wong, 1988). That process can increase people’s life satisfaction.
Previous literature results also suggest a strong link among meaning in
life and individual satisfaction with life, meaning in life positively
affected life satisfaction of college students (Datu and Mateo, 2015). And
previous research also has used meaning in life as a mediator, the result
demonstrated that meaning in life could mediate the association among
positive cognition and their satisfaction with life (Lightsey and Boyraz,
2011). And yet most of these studies were conducted on general college
students, and it is known that medical students are a special group of
students, so it is not known whether the findings of previous studies can
be applied to the medical student population, plus the psychological
status of medical students changed to a greater or lesser extent during the
COVID-19 pandemic, and it is necessary to develop new findings based
on previous studies for medical students in the special period. Based on
the results of previous studies, we hypothesized that meaning in life
might be a mediator between family function and postgraduate medical
students’ satisfaction with life.
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1.3. The mediating role of depression

The Theory of Family Functioning suggests that the realization of the
basic family function provides certain environmental basis for the
healthy development of the physical, psychological and social aspects of
family members (Fang et al., 2004). Epstein also believed that if the
family failed to realize its basic function in the process of operation, it
would easily lead to a variety of mental health problems among family
members (Miller et al., 2010). On the one hand, a wealth of theoretical
and empirical literature existed linking poor family function with
depression (Febres et al., 2011). A previous research has examined
medical students’ family function and found that the medical students
with major depressive disorder had worse family function (Shao et al.,
2020). Adolescent depression was also associated with impairment in
family function (Sireli and Aysev Soykan, 2016). On the other hand,
people’s depression was negatively associated with their own level of
satisfaction with life (Bukhari and Saba, 2017; Schnettler et al., 2019).
Furthermore, in a previous whole study of women living with breast
cancer, depression was found to be an important mediator variable in the
effect from social support to quality of life (Kugbey et al., 2020) while a
study also investigated the indirect effect of facebook addiction on life
satisfaction through social anxiety and depression (Foroughi et al.,
2019). These studies all suggested that depression as a mediator can
mediate the relationship between the external environment and the in-
dividual subjective experience of life during COVID-19 pandemic
(Mahmud et al., 2021). While these studies certainly have provided a
solid theoretical foundation for this study, they also had limitations: most
of these studies were limited by sample size, sampling method, or the
period of the survey, and therefore, the researchers want to further test
the reliability of these findings. In conclusion, depression might mediate
the association among family function and postgraduate medical stu-
dents’ satisfaction with life.

1.4. The mediating role of meaning in life and depression

Existential Theory emphasizes the relationship between meaning in
life and depression, Frankl also assumed that the individual search for a
sense of meaning is a human instinct and a source of motivation (Frankl,
2005). When individuals believe that life has meaning and that they can
find it, they are able to experience a sense of control over their lives,
however, when they continue to feel that life is meaningless and full of
emptiness, they experience a sense of powerlessness that life is out of
control and have no motivation or confidence to do anything, increasing
the likelihood that the individual will fall into depression. A longitudinal
study of 797 adults in 43 countries investigating factors influencing
depression showed that a high level of meaningful living predicted a
reduction in depression over a period of three to six months and that
meaningful living interventions were effective in reducing depression in
adults (Disabato et al., 2017). On the one hand, in the student population,
students who perceive higher meaning in life experience less depression
(Datu et al., 2018) while significant correlation between meaning of life
and depression of undergraduates has also been demonstrated during the
COVID-19 pandemic (Parra, 2020). This implies that the meaning of life
may have an impact on depression in postgraduate medical students. On
the other hand, in a previous study of college students, family function
was shown to significantly influence the meaning of life for college stu-
dents (Zhang et al., 2021). Thus, the relationship between family func-
tion and depression of postgraduate medical students during the
COVID-19 pandemic may be mediated by meaning in life.

Most previous studies have focused on the discussion of the rela-
tionship between one or two of these four variables, and these studies did
find some relationships that existed, but if one needs to uncover the
specific mechanisms by which family function affects medical students’
life satisfaction, one must include family function, meaning in life,
depression, and life satisfaction in the same hypothetical model and test
the order and pattern in which such changes occur. In summary, maybe
3

there is a chain mediating effect between family function, meaning in
life, depression, and life satisfaction among postgraduate medical
students.

1.5. Present study

In short, this study sought to test the mediators of meaning in life and
depression between family function and life satisfaction among post-
graduate medical students, in order to consolidate and broaden our un-
derstanding of the mechanisms underlying the links between family
function and their satisfaction with life during the COVID-19 pandemic.

If the hypotheses hold, it would directly improve the life satisfaction
of postgraduate medical students by enhancing their family function, it
can also improve the family function to enhance their meaning in life and
reduce their depression, further reaching the goal of enhancing life
satisfaction of postgraduate medical students indirectly. As an important
force in the development of medical career, the mental health of post-
graduate medical students is related to the future direction of medical
and health care, exploring the factors influencing the life satisfaction of
postgraduate medical students during the COVID-19 pandemic is not
only of immediate importance to provide methods to enhance the life
satisfaction of postgraduate medical students, but also of long-term sig-
nificance to provide interventions to enhance the life satisfaction of
postgraduate medical students when public health emergencies may
occur in the future. Based on the above discussions, we raised the
following four hypotheses:

H1. Family function will positively predict life satisfaction of post-
graduate medical students.

H2. Family function will affect life satisfaction of postgraduate medical
students through meaning in life.

H3. Family function will affect life satisfaction of postgraduate medical
students through depression.

H4. Family function will affect life satisfaction of postgraduate medical
students through the serial mediation of meaning in life and depression.

2. Method

2.1. Participants

The study was approved by Medical Research Ethics Committee of
The Second Affiliated Hospital of Nanchang University (Approval No.
2020, 037), the study complies with all regulations. Our study was
conducted according to established ethical guidelines, and informed
consent obtained from the participants and hospital administrators.
Before commencing the survey, we used Monte Carlo methods to
calculate the sample size of the study (Thoemmes et al., 2010; Huang
et al., 2021). The findings revealed that the statistical testing power of
each of the paths of the model was over 0.90 after the sample size
reached 850. Thus, the researchers concluded that the sample size of the
present study should be more than 850. In this study, postgraduate
medical students were selected at a university hospital through conve-
nience sampling method. According to the questionnaire setting of this
study, participants had to complete all the items in the questionnaire
before they could complete the submission. Therefore, all the question-
naire data obtained for this study are complete. After obtaining all the
data, we checked the data and found the data didn’t distribute normally
(P < 0.05), with reference to previous studies, we ensured the integrity
of all data and therefore we believe that the data with non-normal dis-
tribution will not affect the findings of this study when testing the pro-
posed structural equation model using Bootstrap Method in AMOS 23.0
(Liu and Ouyang, 2021). A total of 900 postgraduate medical students
finished the all questionnaires and scales, and 447 (49.67%) of the
postgraduate medical students were females. The mean age of the post-
graduate medical students was 27.01 (SD age ¼ 3.33, range ¼ 22–57).



Table 1. Correlations between variables.

Variables 1 2 3 4

Family function —

Meaning in life 0.32*** —

Depression �0.39*** �0.21*** —

Life satisfaction 0.50*** 0.38*** �0.46*** —

M 6.95 50.49 2.59 21.91

SD 2.62 9.35 3.60 5.85

Note. *P< 0.05, **P< 0.01, ***P< 0.001.
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2.2. Measurement tools

2.2.1. Measurement of family function
Family function was measured by using Family APGAR Scale

(APGAR, Feng et al., 2021). The scale is composed of five items that
assess different dimensions. The scale adopts a three scoring method (0¼
occasionally, 1 ¼ rarely, 2 ¼ frequently). In the present study, the
Cronbach alpha for the total scale was 0.89, respectively. CFA (Confir-
matory Factor Analysis) has showed that AVE (Average Variance
Extracted) was 0.63, CR (Composite Reliability) was 0.90, which indi-
cated good convergent validity of the Family APGAR Scale.

2.2.2. Measurement of meaning in life
Meaning in life was measured by using 10 item Chinese Version of

Meaning in Life Questionnaire (C-MLQ) which was developed by Liu and
Gan (2010). The questionnaire includes 2 dimensions: the presence of
meaning in life and search for meaning in life. In this study, Cronbach’s
alpha was 0.74 and 0.89 for the MLQ-P and MLQ-S, respectively. CFA
(Confirmatory Factor Analysis) has showed that AVE (Average Variance
Extracted) of the presence of meaning in life was 0.72, CR (Composite
Reliability) was 0.91, while AVE (Average Variance Extracted) of the
search of meaning in life was 0.63, CR (Composite Reliability) was 0.90,
which indicated good convergent validity of the Chinese Version of
Meaning in Life Questionnaire.

2.2.3. Measurement of depression
Depression was measured by using the Patient Health Questionnaire

(PHQ-9, Spitzer et al., 1999). The questionnaire consisted of 9 items. The
Cronbach alpha in this study for this assessment was 0.87. CFA (Confir-
matory Factor Analysis) has showed that AVE (Average Variance
Extracted) was 0.51, CR (Composite Reliability) was 0.90, which indi-
cated good convergent validity of the Patient Health Questionnaire.

2.2.4. Measurement of life satisfaction
Life satisfaction was measured by using the 5-item Satisfaction With

Life Scale (SWLS, Diener et al., 1985). The Scale consisted of 5 items. The
Cronbach alpha in this study for this assessment was 0.91. CFA (Confir-
matory Factor Analysis) has showed that AVE (Average Variance
Extracted) was 0.67, CR (Composite Reliability) was 0.91, which indi-
cated good convergent validity of the 5-item Satisfaction With Life Scale.

3. Results

3.1. Common method bias

The Harman’s single factor test (Huang et al., 2021) revealed that
there were 5 common factors with eigenvalues greater than 1, of which
the initial eigenvalue of the first factor was 9.64, which explained
33.25% of the variance, and which was also less than the critical value of
40%, indicating that common method bias was not significant.

3.2. Correlation between variables

Pearson correlation analysis demonstrated that there was a positive
correlation among family function and meaning in life and life satisfac-
tion of postgraduate medical students (Table 1). However, there was a
negative correlation between family function and depression. In addi-
tion, meaning in life was negatively correlated with depression. And
meaning in life was positively related to life satisfaction. Finally,
depression was negatively related to life satisfaction of postgraduate
medical students.

3.3. Regression analysis

After the strict control of postgraduate medical students’ gender and
age (Table 2), family function could positively predict meaning in life (β
4

¼ 0.32, t ¼ 10.16, P < 0.001) and was also a negative predictor of
depression (β¼ -0.36, t¼ -11.25, P< 0.001). In addition, meaning in life
was a negative predictor of depression (β ¼ -0.09, t ¼ -2.68, P < 0.05).
Moreover, family function, meaning in life and depression significantly
predicted life satisfaction of postgraduate medical students (β ¼ 0.31, t¼
10.49, P < 0.001; β ¼ 0.22, t ¼ 7.86, P < 0.001; β ¼ -0.29, t ¼ -10.09, P
< 0.001). Therefore, family function could predict life satisfaction of
postgraduate medical students during the COIVD-19 pandemic, hypoth-
esis 1 was supported.
3.4. Path analysis depicting direct effects

To further test the mechanism of the medication role of depression
and meaning in life between family function and life satisfaction of
postgraduate medical students, we used AMOS 23.0 to conduct a path
analysis. We first verified the direct path. The indicators of model 1 were
well fitted, χ2 ¼ 219.19, χ2/DF ¼ 6.45, CFI ¼ 0.97, NFI ¼ 0.97, TLI ¼
0.96, RMSEA ¼ 0.08, SRMR ¼ 0.04. The findings of path analysis
(Figure 1) revealed that family function could be a predictor of post-
graduate medical students’ life satisfaction (β ¼ 0.54, P < 0.001).

The serial mediation model (Figure 2) showed an excellent fit of the
data, χ2 ¼ 344.60, χ2/DF ¼ 4.05, RMSEA ¼ 0.06, SRMR ¼ 0.04, CFI ¼
0.95, NFI ¼ 0. 97, TLI ¼ 0.97. The results of path analysis (Figure 2)
demonstrated that family function could predict meaning in life and life
satisfaction of postgraduate medical students positively (β ¼ 0.41, P <

0.001, β ¼ 0.32, P < 0.001, respectively), and family function could be a
significant predictor of depression (β ¼ -0.44, P< 0.001). Meaning in life
markedly reduced depression (β ¼ -0.14, P < 0.001), and had a signifi-
cant effect on postgraduate medical students’ life satisfaction (β ¼ 0.31, P
< 0.001). Moreover, depression was related to life satisfaction negatively
(β ¼ -0.29, P < 0.001).

The bootstrapping procedures showed that both meaning in life and
depression could mediate the relationships between family function and
life satisfaction of postgraduate medical students (Table 3): (1) meaning
in life mediated the association between family function and life satis-
faction of postgraduate medical students (indirect effect ¼ 0.13; 95%CI:
0.08, 0.18, P < 0.001); (2) depression mediated the link between family
function on life satisfaction of postgraduate medical students (indirect
effect ¼ 0.13; 95%CI: 0.09, 0.18, P < 0.001); (3) meaning in life and
depression played a serial mediating role in the relationship between
family function and life satisfaction of postgraduate medical students
(indirect effect ¼ 0.02; 95%CI: 0.01, 0.03, P < 0.05). To sum up, hy-
pothesis 2, 3 and 4 were supported.

4. Discussion

Extensive researches have explored some reasons and factors which
influenced life satisfaction (Chai et al., 2020; Rogowska et al., 2020;
Kekkonen et al., 2020). However, only minority studies have examined
the influence factors for life satisfaction of medical students in normal
times (Shi et al., 2018; Salmani et al., 2019). The existing research also
have showed the COVID-19 pandemic affected life satisfaction of peo-
ple (Li et al., 2020; Khalafallah et al., 2020). During the COVID-19



Table 2. Regression analysis.

Meaning in life Depression life satisfaction

β SE t β SE t β SE t

Gender �0.07 0.03 �2.15 0.04 0.03 1.16 0.05 0.03 1.67

Age 0.02 0.03 0.50 �0.003 0.03 �0.08 0.02 0.03 0.64

Family function 0.32 0.03 10.16 -0.36 0.03 �11.25 0.31 0.03 10.49

Meaning in life -0.09 0.03 �2.68 0.22 0.03 7.86

Depression �0.29 0.03 �10.09

R2 0.11 0.16 0.37

F 36.05** 43.15*** 107.58***

*P< 0.05, **P< 0.01, ***P< 0.001.

Figure 1. Path analysis depicting direct effects of family function on life satisfaction of postgraduate medical students. Note. all variables were standardized prior to
the analysis to avoid the multicollinearity.

Figure 2. Serial mediation model.
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pandemic, postgraduate medical students are not only faced with the
dilemma that their scientific research and learning is negatively
affected in this special period, but also need to cope with the impact of
the COVID-19 on their daily life. The life satisfaction of postgraduate
medical students may be damaged and cannot maintain a high level of
state. But the impact of the COVID-19 pandemic on the life satisfaction
of postgraduate medical students is unknown, which means that if there
is a need to improve medical students' life satisfaction during the
COVID-19 pandemic, it is not yet known which relevant factors are
feasible for us to intervene. To increase our understanding on the
influential mechanisms of life satisfaction during the COVID-19
5

pandemic and also for us to develop a more specific and clear psycho-
logical intervention program for medical students, the current study
explored the mediating roles of meaning in life and depression from the
impact of family function on life satisfaction of postgraduate medical
students. Our findings are favorable to enhance the life satisfaction of
postgraduate medical students in two aspects: specifically, firstly, the
life satisfaction of postgraduate medical students can be directly
enhanced by enhancing family function. Secondly, it can indirectly
improve the life satisfaction of postgraduate medical students by
enhancing family function to influence their meaning in life and
depression.



Table 3. The effect sizes with meaning in life and depression as mediators.

Effect Point Estimate (95% Confidence Interval) Ratio

FF→LS 0.317(0.237, 0.409) 54.00%

FF→ML→LS 0.127(0.081, 0.180) 21.63%

FF→DEP→LS 0.127 (0.087, 0.178) 21.63%

FF→ML→DEP→LS 0.015 (0.005, 0.030) 2.73%

Total 0.586 (0.512, 0.669)

Note. FF¼family function; ML¼meaning in life; DEP¼depression; LS¼life
satisfaction.
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4.1. Family function and life satisfaction

Before undertaking structural equation modelling, many researchers
have tested the correlations of the variables in the study to initially
establish that the hypotheses are viable. This study referred to this testing
process and as shown in Table 1, correlations exist between all four
variables explored in this study. The study explored how family function
affected life satisfaction of postgraduate medical students during the
COVID-19 pandemic. In hypothesis 1, we argued that family function
predict the life satisfaction of postgraduate medical students. Two
methods were used to test hypothesis 1. One method used regression
analysis to test whether family function predicted life satisfaction among
medical postgraduate students, and the other method introduced family
function and life satisfaction into a structural equation model to test
whether the direct path was significant. The results of the study showed
that this hypothesis was supported. On the one hand, family function
could predict life satisfaction (β ¼ 0.31, t ¼ 10.49, P < 0.001; Table 2).
On the other hand, the modeling fitting of the proposed model 1
(Figure 1) was in good condition (CFI, NFI, TLI > 0.90; RMSEA, SMRA <

0.08) and the path coefficients of family function predicting life satis-
faction met the requirement for significance (β ¼ 0.54, P < 0.001).
Consistent with Hypothesis 1, the results showed that family function
was positively correlated with life satisfaction of postgraduate medical
students. This result was consistent with previous studies, individuals
who rated their family function as positive and supportive are more likely
to process their own emotions and enjoy higher life satisfaction (Szcze-
niak and Tuecka, 2020). The results of our study suggested that this
finding also applied to postgraduate medical students during the
COVID-19 pandemic. During the COVID-19 pandemic, many schools
adopt online teaching to maintain the teaching process, postgraduate
medical students have to complete their research and daily work at home
and spend more time with their families, good family function not only
means good communication and interaction between family members,
which can lead to more positive emotions experienced by postgraduate
medical students, but also means less family conflict and contradiction,
which can help them handle stress effectively and give themmore energy
to deal with various things, ultimately maintaining the life satisfaction of
postgraduate medical students in a good state.
4.2. The mediating role of meaning in life

The study explored whether meaning in life mediated between family
function and life satisfaction among postgraduate medical students dur-
ing the COVID-19 pandemic. We tested hypothesis 2 using a serial
mediation model. In the serial mediation model, we introduced four
different variables, which were family function, meaning in life,
depression and life satisfaction. As in testing proposed model 1 we first
tested the modelling fitting index and the results showed that the serial
mediation model fitted well (CFI, NFI, TLI > 0.90; RMSEA, SMRA <

0.08). Family function predicted meaning in life (β ¼ 0.41, P < 0.001;
Figure 1) while meaning in life could also predict life satisfaction (β ¼
0.31, P < 0.001). Consistent with Hypothesis 2, which meant that post-
graduate medical students with high level of family function tended to
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find meaning in life, which in turn were more likely to be satisfied with
life (indirect effect ¼ 0.13, P < 0.001; Table 3). the one hand, as hy-
pothesized, family function is positively associated with meaning in life.
When medical staffs have negative emotions that affect their goals and
experiences of life, the support of family is a good way for them to reduce
stress and ease anxiety (Racine, Plamondon, Hentges, Tough and Madi-
gan, 2020). After that, positive emotional experience and successful
coping experience could motivate individuals to achieve goals and solve
problems more effectively (Feldman and Snyder, 2005). This finding is
also consistent with the theory of family intimacy (Li et al., 2014), which
denotes that people had the sense of belonging from relatives, friends,
and family could especially give themselves a great sense of meaning in
life (Lambert et al., 2010). On the other hand, our findings indicate that
postgraduate medical students’ meaning in life was a significant pre-
dictor of their satisfaction with life. Individuals with a higher sense of
meaning have a lower risk of experiencing depression and anxiety
(Sternthal et al., 2010), individuals with a higher sense of meaning also
tend to be healthier, happier, less troubled, and live longer (Hill and
Turiano, 2014), all of which contribute to increase medical students’
satisfaction with life (Wang et al., 2019). Therefore, meaning in life
played a partially mediating role in the link among postgraduate medical
students’ family function and their satisfaction with life.

4.3. The mediating role of depression

The study examined whether depression play a mediator among
medical students’ family function and their satisfaction with life. The
relationship between these three variables was also tested in the serial
mediation model. Family function was a negative predictor of depression
(β ¼ 0.41, P < 0.001; Figure 1) and depression could also predict life
satisfaction negatively (β ¼ 0.31, P < 0.001). Consistent with Hypothesis
3, which suggested that depression mediated the association between
family function and life satisfaction (indirect effect ¼ 0.13, P < 0.001;
Table 3). This finding reveals that postgraduate medical students with
healthy family function tended to have less depressive symptoms, which
were more likely to be pleased with their life. First, family function was
significantly positively associated with depression. This result is in line
with previous research that medical students with poor family function
could hardly get support from family during a crisis and were more likely
to have mood swings which could lead to feelings of depression (Nasir
et al., 2011). Therefore, for postgraduate medical students with healthy
family function, they may discuss more with family members when
feeling uncomfortable during the COVID-19 pandemic, becoming
consequently more capable of dealing with problems by themselves. Our
result is also consistent with previous empirical studies that have shown
that other psychological variables associated with depression such as
aloneness, helplessness and anxiety were negatively associated with
family function (Yang et al., 2020). Second, depression was related to life
satisfaction, it meant depression is often a factor in making current life
satisfaction reduction. This finding is congruent with the prior study
(Swami et al., 2007), which indicates that medical students who had a
higher opinion of themselves, fewer symptoms of depression, will also
have higher life satisfaction. Our results also are consistent with prior
cross-sectional studies, which have shown that the depression of both
adults and children is related to low life satisfaction (Wei et al., 2015;
Wang and Peng, 2017). Therefore, depression played a partial mediator
in the link among postgraduate medical students’ family function and
their satisfaction with life.

4.4. The mediating role of meaning in life and depression

At the end of the study, we examined whether meaning in life and
depression play a serial mediating role between family function and life
satisfaction of postgraduate medical students. The final sequential
mediator role tested in the serial mediation model was that of meaning in
life and depression. The serial mediation model was designed to test the
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relationship between the two mediation models, so whether meaning in
life could predict depression was key to the validity of the serial medi-
ation model, and the results showed that meaning in life could predict
depression (β ¼ -0.14, P < 0.001). Consistent with Hypothesis 4, which
implied that meaning in life and depression could medicate the associ-
ation between family function and postgraduate medical students’ life
satisfaction both in parallel and sequential manners (indirect effect ¼
0.02, P < 0.05; Table 3). To be specific, postgraduate medical students
with poor family function tended to have less sense of meaning in life and
were more likely to have depressive symptoms, such as low spirits and
insomnia which in turn reduced their life satisfaction. For one thing,
postgraduate medical students with healthy family function not only tend
to have the sense of meaning in life (Glaw et al., 2020), but also less likely
to be depressed (Ozkaya et al., 2010), which in turn were less likely to be
unsatisfied with their life (Ni et al., 2020). For another thing, post-
graduate medical students’ meaning in life and depression sequentially
mediated the relationship among family function and their satisfaction
with life. Our findings indicate that postgraduate medical students with
good family function incline to have a greater sense of meaning in life
meaning in life (Li et al., 2020), which in turn promotes mental health
(Shiah et al., 2015) and reduces the risk of having mental diseases,
consequently increase life satisfaction (Fergusson et al., 2015). In sum,
these findings support that the positive effect of family function for life
satisfaction, which can increase the sense of meaning in life and decrease
the probability of being depressed, thus improve the satisfaction with
life.

4.5. Implication

The study has great theoretical and practical significance for under-
standing the psychological mechanisms underlying the family function
— life satisfaction associations during the COVID-19 pandemic. Theo-
retically, during the COVID-19 pandemic, our study adds new evidence
and extends other factors to life satisfaction of postgraduate medical
students for the family function theory. The results reaffirm the notion
that family function can play a unique role in influencing the life satis-
faction of postgraduate medical students. Practically, the present study
also helps to identify the vulnerable medical students, providing some
help for their online learning during the COVID-19 pandemic. Online
learning was common during the COVID-19 pandemic, especially for
medical students, where the risk of the virus spreading on campus forced
universities to reduce the number of face-to-face classes and, therefore,
the intensive medical curriculum forced universities to use online
learning to ensure that medical students could complete their scheduled
study programmes (Mustika et al., 2021). However, previous research
has indicated that medical students’motivation during online learning is
affected by a lack of social support from the institution, which further
affects their learning outcomes (Kaup et al., 2020; Longhurst et al.,
2020). And a reduction in face-to-face training could also have led to a
decrease in motivation and life satisfaction of medical students (Bolatov
et al., 2021). As a result, students might be at greater risk of anxiety,
loneliness and feelings of isolation as online learning continues (Lyons
et al., 2020), further affect their life satisfaction negatively (Vate-U-Lan,
2020). According to self-determination theory, motivation to learn could
be influenced by a combination of internal and external factors (Orsini
et al., 2016). Family function as important external factors, meaning in
life, depression and life satisfaction as individual internal factors might
have influenced the academic motivation of medical students while
studying online during the COVID-19 pandemic. Given the potential for
online learning to extend for another year or even years, medical edu-
cators must quickly find a way to deal with the negative emotions
experienced by medical students (Mustika et al., 2021). On the one hand,
with the family as an important social support system, good family
function may have a positive impact on medical students’ motivation to
learn online and may somewhat offset the negative effects of their lack of
social support from institutions. On the other hand, Life satisfaction has
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always been a strong predictor of academic motivation (Karaman and
Watson, 2017). Their satisfaction with life was influenced by medical
students’ family function during the COVID-19 pandemic, and we
therefore suggest that medical students' life satisfaction could be
improved either directly or indirectly by improving their family func-
tions, and that this increase in life satisfaction, ultimately increasing their
motivation to learn online during the COVID-19 pandemic. We therefore
consider: firstly, there is a positive impact from family function on the life
satisfaction of postgraduate medical students, and the school can carry
out relevant elective courses or group support activities to help post-
graduate medical students acquire quality communication skills and
good interaction with their families, so as to optimize the family function
of postgraduate medical students and thus improve their life satisfaction.
Secondly, meaning in life and depression could medicate the link among
postgraduate medical students’ family function and their satisfaction
with life both in parallel and sequential manners, this means that schools
and internship units can also help postgraduate medical students to find
and improve the meaning in life and reasonably regulate negative emo-
tions to improve their satisfaction with life by offering physical and
mental health courses and providing psychological online counseling
services (Karakose et al., 2021). In addition, online learning plays an
important role in maintaining postgraduate education during the
COVID-19 pandemic. When designing online courses, medical educators
should not only consider the planning of professional courses, but should
also include content related to mental health education such as
communication skills in their online courses to help them improve their
family function. The above-mentioned courses can be uploaded through
school videos for students to browse independently, and online psycho-
logical consultation can also be carried out to serve students.

4.6. Limitations and future directions

This study still has some limitations that require special attention in
interpreting the findings of this study, and based on these limitations,
there are still many aspects of this study that can be enhanced. First of all,
the data for all postgraduate medical students were collected from the
online survey. Therefore, the various types of errors that may be intro-
duced by online surveys require additional attention. In future studies,
we consider combining online surveys with face-to-face interviews to get
a more comprehensive picture of medical students’ relevant information.
Second, postgraduate medical students in the current study were from
the same university affiliated hospital, which may not be representative
of postgraduate medical students in other areas of China. Therefore, we
hope that medical students from other regions and other institutions can
be included in the study to improve the representativeness of the sample.
Additionally, we collected data from one hospital, a cross-section of the
general population, we cannot confidently infer causation from the re-
lationships between our variables. If possible, a future experiment or
longitudinal study would be a better option.

5. Conclusions

The present study contributes to literature by examining the rela-
tionship between family function and life satisfaction among post-
graduate medical students, and the mechanisms of influence therein. Our
findings enrich our insights on how family function improves life satis-
faction of postgraduate medical students during the COVID-19 pandemic.
Few previous studies on medical students’ life satisfaction have been
conducted during the COVID-19 pandemic, and even when studies have
investigated medical students’ life satisfaction during the COVID-19
pandemic (Nikolis et al., 2021; Yun et al., 2021), however, they have
not explored the underlying mechanisms of this phenomenon, nor have
they suggested what factors could be interfered with to improve medical
students’ life satisfaction during the period. Therefore, the present study
fills the research gap and we constructed a sequential mediation model,
in addition to two mediation models and a direct pathway. Thus, based
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on our findings we propose four ways to intervene in the life satisfaction
of medical students during the COVID-19 pandemic. They are directly
enhancing medical students’ life satisfaction by improving family func-
tion, indirectly enhancing medical students’ life satisfaction by affecting
meaning of life or depression through family function respectively, and
the last one is based on a sequential mediation model by enhancing
medical students’ family function, enhancing medical students’ meaning
in life, further reducing depression, and finally enhancing medical stu-
dents’ life satisfaction.
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