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Abstract
Despite the increase in proximity to one’s family amid university closures during the 
COVID-19 pandemic, the mechanisms underlying how family cohesion influenced stu-
dents’ sleep remain understudied. Using a large sample of college students in China 
(N = 1,178) during the COVID-19 pandemic, the current study examined the serial mediat-
ing roles of sense of security and perceived stress on the effect of family cohesion on sleep 
disturbance. Generalized linear modeling serial mediation analysis with 1,000 resampled 
bootstrapping methods showed that sense of security and perceived stress were negatively 
and positively associated with sleep disturbance, respectively. Furthermore, sense of secu-
rity and perceived stress fully mediated the indirect effect of family cohesion on sleep dis-
turbances. Implications and conclusions are discussed.
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Introduction

For many college students, the COVID-19 pandemic presented a novel threat to their 
psychological well-being. This particularly rang true for college students in China dur-
ing the early months of 2020 as the novel coronavirus ravaged neighboring provinces 
and the trajectory of the pandemic was unclear. Expectedly, many scholars advocated 
for greater understanding of how sleep was impacted early in the pandemic (Gupta 
et  al., 2020; Huang & Zhao, 2020; Pinto et  al., 2020; Sher, 2020). Despite the abun-
dance of studies on COVID-19 and sleep, however, literature on the sleep disturbances 
of college students in China has not been commensurate with the heightened risk to 
their mental health amid their changing social environment.

In early 2020, China was the first country to implement a government-mandated lock-
down and extend winter recess for many universities in an effort to curb the viral spread 
of COVID-19. Although it is common for Chinese universities to observe reduced foot 
traffic during holidays as students return to their families (McCarthy, 2020), this was 
particularly pronounced during the COVID-19 pandemic. The consequences of pro-
longed proximity to one’s family has since become subject to scholarly scrutiny (Prime 
et al., 2020). Recent studies have shown both troubling revelations of increased family 
violence (Zhang, 2020) and positive signs of reduced depressive symptomology from 
familial support (Mariani et al., 2020). However, the impact of familial environment on 
sleep disturbances has received relatively little attention from researchers both during 
this pandemic and also historically (Billows et  al., 2009) in spite of epidemiological 
evidence of its key role in shaping the sleeping patterns of youth (e.g., Johnson et al., 
2018).

Sleep disturbance refers to the subjective dissatisfaction with one’s sleep duration or 
quality, which subsequently negatively affects daily social functioning (Li et  al., 2006). 
As a key antecedent of physical and mental health (Vazsonyi et  al., 2018), understand-
ing the correlates of sleep disturbance among students in China may elucidate important 
mechanisms for designing needed interventions for vulnerable youth who may otherwise 
not be well equipped to handle the psychological burdens in facing a global pandemic. 
Thus, the current study examines how family cohesion may be associated with outcomes 
of security and stress that, in turn, may explain individual variability in experiencing sleep 
disturbances.

Family Cohesion and Sleep Disturbances

Family cohesion refers to the emotional bonding and interdependence of family mem-
bers—the degree to which individuals are accepted in the family system and can rely on 
their family members for support (Olson, 1986). A primary function of families is to pro-
mote the positive growth of youth (Aydin & Oztutuncu, 2001; Gardner & Cutrona, 2004). 
Positive familial environments protect at-risk youths from negative environmental influ-
ences (Kliewer et al., 2006; Qin et al., 2015) and subsequent development of maladaptive 
psychological and behavioral outcomes by providing a foundation for fostering interper-
sonal security (Cummings et al., 2015; Ye, Lei et al., 2021; Ye, Fan, et al., Working Paper). 
Maslow’s hierarchy of needs holds that a sense of security is the subjective cognition and 
reaction to one’s own security state separated from anxiety and fear (Cong & An, 2004; 
Maslow et al., 1945). An individual who loses their basic experience of security may also 



International Journal of Mental Health and Addiction	

1 3

suffer a subsequent reduction in their life satisfaction, likely exacerbating additional nega-
tive emotional problems (Tang et al., 2018). Thus, we posit the following:

Hypothesis 1a: Family cohesion is positively related to sense of security.

In a similar vein, another primary function of families is to be a source of social sup-
port, aiding in the development of youths’ individual emotional adaptation and stress cop-
ing (Bannink et al., 2013; de Haymes et al., 2011). The Family Stress model posits that 
disruptions to basic family functioning, such as distressed parenting precedes several mala-
daptive childhood and adolescent outcomes (Masarik & Conger, 2017). On the other hand, 
families capable of adequately providing social support are able to mitigate stress conta-
gion (Tsai et al., 2018) and promote adaptive coping (Rojo-Wissar et al., 2020; Sadeh et al., 
2000). In other words, family cohesion may serve as a protective factor against the experi-
ence of subjective stress stemming from interpersonal conflicts and external issues (Coe 
et al., 2017; Masarik & Conger, 2017; Ye, Fan, et al., Working Paper). Thus, we posit the 
following hypothesis:

Hypothesis 1b: Family cohesion is negatively related to perceived stress.

Despite the benefits of positive familial environments, however, family cohesiveness 
varies greatly. In direct contrast to cohesive families, dysfunctional family units are ill-
equipped to adequately promote children’s proper development of sleeping habits owing to 
its inherent disorderly state (Billows et al., 2009; Peltz et al., 2019; Spilsbury et al., 2017). 
Parents in incohesive units frequently fail to function as role models that exemplify and 
enforce proper sleep hygiene among children and adolescents who are more dependent on 
their parents to learn and mirror social development (Cousins et al., 2007; Gregory et al., 
2005). In the absence of familial order, youth are at greater risk of experiencing sleep dis-
turbances and exhibiting insomnia symptomology (Billows et  al., 2009; Gregory et  al., 
2005, 2006). On the other hand, positive family factors are associated with better sleep 
quality among adolescents and youth (Rojo-Wissar et  al., 2020; Sadeh et  al., 2000; Tsai 
et al., 2018). Particularly during times of a global pandemic, where a myriad of stressors 
may be common, family cohesion may therefore be a key antecedent in mitigating sleep 
disturbances:

Hypothesis 1c: Family cohesion is negatively related to sleep disturbances.

Sense of Security as a Mediating Mechanism

Family cohesion’s link to security is likely to have notable downstream implications. The 
COVID-19 pandemic may be construed as an optimal breeding ground for promoting psy-
chological insecurity and stress; prior evidence of crisis-related negative life events (e.g., 
emergencies, earthquakes, infectious diseases) have foreshadowed an increase in negative 
emotions (e.g., anxiety, panic) associated with the deterioration of one’s sense of security 
(e.g., Buzohre et  al., 2018). Although the various preventive measures (e.g., forced clo-
sures of college campuses) may be epidemiologically warranted, these actions may also 
serve as cues to legitimize the impending threat of the virus and the loss of one’s agentic 
control and security over their environment. Accordingly, the loss of psychological security 
may increase stress levels and deteriorate sleep quality among those affected.
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The theory of sleep disturbance process posits that negative psychological states will 
interfere with normal sleep processes and negatively influence sleep quality (Jin et  al., 
2011). Indeed, prior studies have routinely linked sleep quality with attachment style 
(Adams et al., 2014), interpersonal distress (Gunn et al., 2014), and exposure to interper-
sonal violence (Berg et al., 2021) stemming from exacerbated levels of negative emotional 
and psychological arousal. In other words, the heightened sense of insecurity may leave 
one susceptible to the detriments of negative thoughts and emotions, producing a vicious 
cycle of despondency that increases disturbances to sleep (Roth et al., 2019). Thus, the fol-
lowing hypotheses are given:

Hypothesis 2a: Sense of security is negatively related to stress.
Hypothesis 2b: Sense of security is negatively related to sleep disturbance.

Perceived Stress and Sleep Disturbances

Stress has long been evidenced to be one of the fundamental drivers in the onset and devel-
opment of sleep issues (e.g., Amaral et al., 2018; Benham & Charak, 2019; Brand et al., 
2011; Gerber et al., 2010; Lee et al., 2013; Yan et al., 2010). However, the extent to which 
stress influences an individual is subject to its perceived magnitude (e.g., Lazarus & Folk-
man, 1984). Perceived stress not only impacts one’s cognitive functioning but also their 
emotional and physiological state (Lazarus & Folkman, 1984), including disruptions to 
sleep (Yan et al., 2010) stemming from heightened emotional arousal states (Sterling et al., 
1988). Consequently, negative effect of perceived stress on sleep quality has been perva-
sive (Amaral et al., 2018; Benham & Charak, 2019) and robust during the COVID-19 pan-
demic (Gupta et al., 2020; Huang & Zhao, 2020; Pinto et al., 2020).

As China was the site of the first outbreak of COVID-19 cases, college students in China 
were among the first set of youth to have been affected by the pandemic. During China’s 
first wave of COVID-19, college students reported a diverse range of stress sources, such 
as social groups, media, and school closures (Wang & Zhao, 2020; Ye, Wu, et al., 2020; 
Ye, Zhou, et al., 2020; Ye, Yang, et al., 2020; Z. Ye et al., 2020; Ye, Zhou, et al., 2020; Ye, 
Yang, et al., 2020). Correspondingly, students reported increased tendencies in maladap-
tive behaviors, such as rumination and, in addition to experiencing negative psychological 
outcomes (Ye, Wu et al., 2020; Ye, Zhou, et al., 2020; Ye, Lei, et al., 2021; Ye, Zeng, et al., 
2021; Ye, Yang, et al., 2020). The backlog of these series of psychological burdens may 
explain individual variability in sleep disturbances (Li et al., 2019; Ye, Wu, et al., 2021). 
Thus, we posit the following hypothesis:

Hypothesis 3: Perceived stress is positively related to sleep disturbances.

Lastly, based on the given literature, each discussed construct of family cohesion, secu-
rity, and stress conceptually precede the following in their shared link to sleep disturbances. 
In other words, we posit that the association between these variables in their explanation 
of individual variability of sleep disturbances may be conceptually modeled in as a serial 
mediation (Fig. 1) with the following hypothesis:

Hypothesis 4: Sense of security and perceived stress mediate the effect of family cohe-
sion on sleep disturbances.
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Method

Participants

A total of 1,178 college students (age M = 20.115, SD = 1.403, 68.3% female) in China 
participated in this study. The sample consisted of 43.5% first years, 21.3% second 
years, 26.7% third years, and 8.5% fourth years or higher.

Procedures

The current study was approved by the Ethics Committee of the first author’s university. 
All study participants provided informed consent before being directed to an anonymous 
online survey in which they completed the measures listed in the following section.

Measures

Perceived Stress

Perceived stress was measured via the Perceived Stress Scale (Cohen, Kamarch, & 
Mermelstein, 1983), Chinese version revised by Yang and Huang (2003). This scale 
consisted of 14 items (e.g., “Getting upset when something unexpected happens”) and 
included two dimensions: (1) nervousness (7 items) and (2) perceived control (7 items), 
ω = 0.789. Each item was rated on a 5-point scale (1 = never to 5 = always), with higher 
total scores indicating higher levels of perceived stress.

Sense of Security

Sense of security was measured via the Sense of Security Scale (Maslow et al., 1945), 
Chinese version revised by Cong and An (2004). This scale consisted of 16 items (e.g., 
“I’m afraid to establish and maintain an intimate relationship with others”) and included 
two dimensions: (1) interpersonal security (8 items) and (2) sense of certainty and 
control over future life (8 items), ω = 0.943. Each item was rated on a 5-point scale 

Fig. 1   Conceptual mediation model
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(1 = absolutely the same to 5 = very different), with higher total scores indicating higher 
levels of sense of security.

Family Cohesion

Family cohesion was measured via a shortened version of the Family Cohesion Scale 
(Olson et al., 1982), Chinese version revised by Fei et al. (1991), which consisted of 12 
items (e.g., “Family members are familiar with each other’s close friends”), ω = 0.938. 
Each item was rated on a 5-point scale (1 = never to 5 = always), with higher total scores 
indicating higher levels of family cohesion.

Sleep Disturbances Scale

Sleep disturbances were measured via the shortened Chinese adaptation version (Liu 
et al., 1996of the Pittsburgh Sleep Quality Scale (Buysse et al., 1989). The scale included 
13 items (e.g., “Over the past half month, how is your overall sleep quality”). This scale 
consists of three dimensions: (1) subjective sleep quality (three items), (2) sleep disorder 
(six items), and (3) daytime dysfunction (four items), ω = 0.917. Each item was rated on 
a 4-point scale assessing one’s dissatisfaction (1 = Very Satisfied to 4 = Very Dissatisfied), 
frequency (1 = Never to 4 = 3–5 times a week), duration (1 = More than 8 h to 4 = Less than 
5  h), and reoccurrence (1 = Not at all to 4 = Almost every day), with higher total scores 
indicating higher levels of sleep disturbances.

Data Analysis

All variables were standardized and showed no significant deviation from normal distri-
bution (skew from − 0.316 to 0.879, kurtosis from 0.003 to 0.480) (Hancock & Mueller, 
2010). The serial mediation model was analyzed using generalized linear modeling with 
1,000 resamples of parametric bootstrap confidence intervals (CIs).

Results

Descriptive Analyses

Descriptive and bivariate correlation statistics are reported in Table 1. Sleep disturbance 
was positively correlated with perceived stress while negatively correlated with both sense 
of security and family cohesion. Perceived stress was likewise negatively correlated with 

Table 1   Descriptive statistics and 
correlations

Note: all correlations significant at p < 0.001

Predictors M SD 1 2 3 4

Sleep disturbances 1.852 0.664 —
Perceived stress 2.657 0.480 0.451 —
Sense of security 3.505 0.710  − 0.449  − 0.528 —
Family cohesion 3.286 0.748  − 0.154  − 0.416 0.195 —
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both sense of security and family cohesion. Sense of security was positively related to fam-
ily cohesion.

Mediation Effect of Sense of Security

Regression analyses (Table 2) showed that family cohesion was positively related to sense 
of security (model 2) and negatively related to perceived stress (model 3). Family cohesion 
was only directly associated with sleep disturbance when examined in isolation (model 1) 
but not when controlling for security or stress (model 4, p = 0.226). Sense of security was 
negatively associated with both perceived stress (model 3) and sleep disturbance (model 
4). Perceived stress remained a strong positive correlate of sleep disturbance even after 
controlling for all other variables (model 4). All models showed no sign of multicollinear-
ity (VIF from 1.00 to 1.62). Post-hoc power analysis also indicated all models were suffi-
ciently powered (0.999 to 1.000).

Serial Mediation Analysis

Mediation analyses with 1,000 bootstrapped resampling (Fig.  2) showed that consistent 
with regression analyses of each individual path, sense of security and perceived stress seri-
ally mediated the association between family cohesion and sleep disturbance (β =  − 0.028, 
z =  − 4.23, 95% CI [− 0.041, − 0.015], p < 0.001). No direct effect of family cohesion on 
sleep disturbance was found (β = 0.033, z = 1.13, 95% CI [− 0.024, 0.092], p = 0.259) 
but was individually mediated by both sense of security (β =  − 0.057, z =  − 4.509, 95% 
CI [− 0.082, − 0.033], p < 0.001) and perceived stress (β =  − 0.102, z =  − 7.6, 95% CI 
[− 0.127, − 0.075], p < 0.001).

Table 2   Regression paths of the conceptual model

Note: *p < 0.05, **p < 0.01, ***p < 0.001; Sleep Dist., sleep disturbances

Predictors Model 1 Model 2 Model 3 Model 4
Sleep Dist Security Stress Sleep Dist

β (95% CI) β (95% CI) β (95% CI) β (95% CI)

Intercept  − 0.086 0.116 *  − 0.066  − 0.015
(− 0.187, 0.015) (0.016, 0.216) (− 0.147, 0.014) (− 0.103, 0.073)

Female 0.126 *  − 0.170 ** 0.097 0.022
(0.003, 0.248) (− 0.291, − 0.049) (− 0.001, 0.195) (− 0.085, 0.128)

Age 0.024 0.014  − 0.022 0.038
(− 0.033, 0.081) (− 0.042, 0.071) (− 0.068, 0.023) (− 0.012, 0.087)

Family cohesion  − 0.153 *** 0.195 ***  − 0.327 *** 0.033
(− 0.210, − 0.097) (0.139, 0.251) (− 0.373, − 0.281) (− 0.021, 0.087)

Sense of security  − 0.460 ***  − 0.291 ***
(− 0.506, − 0.414) (− 0.349, − 0.233)

Perceived stress 0.312 ***
(0.249, 0.374)

Observations 1178 1178 1178 1178
R2/R2 adjusted 0.027/0.025 0.045/0.042 0.384/0.382 0.268/0.264
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Discussion

Although the link between perceived stress and sleep disturbances has been extensively 
studied over the years, there has been little inquiry into how this effect may be preceded 
by variables relevant to the social ecological developments during the early stages of the 
pandemic. In this study, a serial mediation model showed how the relation between fam-
ily cohesion and sleep disturbances was funneled through sense of security and perceived 
stress.

Family Cohesion’s Role in Sleep Disturbances

General linear modeling showed that family cohesion was positively associated with sense 
of security and negatively associated with perceived stress, consistent with recent research 
examining the outcomes of family cohesiveness during the pandemic (Ye, Lei, et al., 2021; 
Ye, Zeng, et al., 2021; Ye, Fan, et al., Working Paper). Although family cohesion was ini-
tially directly correlated with sleep disturbances, consistent with prior studies (Rojo-Wissar 
et  al., 2020; Sadeh et  al., 2000; Tsai et  al., 2018), its association became nonsignificant 
upon the inclusion of security and stress. In other words, it is likely that any interventions 
targeting family cohesion (e.g., family therapy) would see downstream effects—rather than 
direct ones—on improving sleep quality.

Family cohesion has been posited to be associated with a multitude of different well-
being outcomes across development (Crespo et al., 2011; Mitchell et al., 2016). Although 
the current investigation’s use of cross-sectional data limits the ability to make causal infer-
ences, should the proposed conceptual model accurately reflect latent causal paths, fam-
ily cohesion may be a vital antecedent to intervene on. Although understudied, several 
studies have found positive implications of family therapy on improving family cohesive-
ness and adolescent mental health (e.g., Bozorgmanesh et al., 2016; Cumsille & Epstein, 
1994). Such endeavors may be particularly important in curbing long-term negative mental 
health outcomes and the development of sleep disorders among youth who were negatively 
affected during the COVID-19 pandemic.

Sense of Security’s Role in Sleep Disturbances

Sense of security was strongly and negatively associated with both stress and sleep dis-
turbances. The negative path from sense of security to stress may partly be a reflection of 

Note: ***p < 0.001; controlling for age and gender

Fig. 2   Generalized linear model serial mediation
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college students’ variability in becoming more acutely aware of their own health condi-
tions in the presence of a largely uncontrollable global pandemic. That is, with heightened 
awareness and attention to one’s vulnerability, students with a lower sense of psychological 
security may experience a greater panic or wariness (Ayittey et  al., 2020). Furthermore, 
an insecure psychological state may have made students vulnerable to a myriad of nega-
tive cognitive thoughts, such as rumination (Ye, Wu, et al., 2020; Ye, Zhou, et al., 2020; 
Ye, Yang, et al., 2020). From the perspective of the cognitive model of sleep disturbances 
(Harvey, 2002), the outbreak of the COVID-19 may dispose college students lacking secu-
rity to experience pervasive negative states that inhibits quality sleep (Li et al., 2019).

It is worth noting, however, that perceived stress only partially mediated the relation 
between sense of security and sleep disturbances, suggesting that sense of security remains 
a prominent, direct protective factor against sleep disturbances among college students. For 
students with a lower sense of security, the accompanying negative emotions and thoughts 
may be pervasive obstacles in maintaining normative daily functioning. This maladaptive 
cognitive tendency can aggravate additional negative assessments and behavioral tenden-
cies (e.g., emotional suppression, low self-esteem) that may lead to a decline in the sleep 
quality (Donarelli et al., 2016; Johnson et al., 2006). Nonetheless, those able to cognitively 
reappraise their situations fare better in improving their sleep quality (Ye, Wu, et al., 2021) 
and mindset interventions may aid in improving psychological security and coping.

Stress’s Role in Sleep Disturbances

The positive relation between stress and sleep disturbances was an expected finding in the 
grim story continuously being expanded in the health and clinical scholarships. The finding 
is consistent with research prior to the pandemic (Amaral et al., 2018; Benham & Charak, 
2019; Brand et al., 2011; Gerber et al., 2010; Lee et al., 2013; Yan et al., 2010) as well 
as those during the pandemic (Huang & Zhao, 2020; Ye, Wu, et al., 2020; Ye, Lei, et al., 
2021; Ye, Wu, et al., 2021; Ye, Yang, et al., 2020). In other words, although the current 
model’s measure of stress was a generic one—and not specific to COVID-19—it is likely 
that one’s perceived general stress also overlaps with COVID-19 stressors. In the current 
study, family cohesion and sense of security were also both mediated by perceived stress, 
further cementing its central role in sleep disturbances. Although improving family cohe-
siveness may be difficult through simple social interventions, targeted interventions toward 
increasing individual psychological security and developing coping strategies for effec-
tive mitigation of stress may yield notable downstream effects for promoting quality sleep. 
Sleep is, however, only one of many outcomes. Because stress is often accompanied by 
emotional arousal (Sterling et al, 1988), future research examining a more comprehensive 
model of specific stress consequences may help to elucidate where stress management may 
bear most benefit (Ye, Wu, et al., 2020; Ye, Zhou, et al., 2020; Ye, Wu, et al., 2021; Ye, 
Yang, et al., 2020).

Limitations

Several limitations need to be considered for this study. Firstly, the cross-sectional nature 
of data collection limits inference of causality. Secondly, all variables were measured via 
self-report scales. Future research may opt to measure physiological readings of sleep qual-
ity to determine and establish stronger causal relations. Finally, COVID-19 has developed 
to different maturation stages across countries, with some experiencing delayed waves of 
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outbreaks and others experiencing new outbreaks of different variants. Thus, further verifi-
cation with samples from other countries may be needed.

Conclusion

In summary, although further replication of the current results is still needed to make 
definitive claims, this study is an important step in examining how family cohesion relates 
to sleep disturbances symptoms among college students in China. As COVID-19 presents 
a myriad of stressors to college students, some being specific to COVID-19 (e.g., stress 
of infection) in addition to general stressors exacerbated by the current environment (e.g., 
financial stressors), it remains important to consider ways in which we may design inter-
ventions to tackle sleep issues. Interventions directly targeting one’s sense of security and 
stress may yield direct benefits to sleep quality while those targeting family cohesion may 
yield downstream benefits.
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