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Abstract
Post-traumatic stress symptoms (PTSSs) have been a common negative psychological response during the COVID-19 
pandemic. Previous theories emphasized the unique effects of cognitive and family factors on PTSSs and overlooked their 
combined role, which suggested that the mechanisms underlying PTSSs were not fully understood. To fill this gap, this study 
aimed to examine the associations between attention to negative information, blaming others, parent-child relationship and 
PTSSs, as well as the combined role of these factors on PTSSs. During the COVID-19 pandemic, 1153 college students 
completed self-report questionnaires. Results indicated that attention to negative information increased PTSSs, both directly 
and via blaming others. Moreover, parent-child relationship buffered both the exacerbating effect of attention to negative 
information on blaming others and the effect of blaming others on worsening PTSSs. The current study integrates existing 
theories, expands the field of trauma research through considering the effect of cognitive and family factors on PTSSs, and 
provides theoretical support for interventions to relieve PTSSs.
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The outbreak of the coronavirus disease 2019 (COVID-
19) pandemic increased the risk of death and placed peo-
ple under significant psychological pressure worldwide 
(Cao et al., 2020; Mahmoudabadi, 2021; Xiao, 2020). For 
instance, studies found that COVID-19 caused psychologi-
cal problems such as anxiety, depression, and post-traumatic 
stress symptoms (PTSSs; Choi et al., 2020; Li et al., 2021; 
Peng et al., 2020), and even led to an increase in suicidal 
behavior (De Berardis et al., 2018). This phenomenon needs 
to be investigated from psychological and pathophysiologi-
cal perspectives, which should inform prevention, assess-
ment and interventions (De Berardis et al., 2018; Orsolini 
et al., 2020). PTSSs are common psychological responses 
after sudden disaster events such as the COVID-19 pandemic 
(Carmassi et al., 2020), and have received major research 
attention (Liu et al., 2020; Peng et al., 2020). Hence, it is 
necessary to explore the mechanisms underlying PTSSs, so 
as to provide guidance for clinical intervention.

Recent studies on PTSSs during the COVID-19 pan-
demic have focused on assessing underlying mechanisms 
from various perspectives (Mahmoudi et al., 2021; Velotti 
et al., 2021). When the COVID-19 pandemic is examined in 
the context of the cognitive model of post-traumatic stress 
disorder (PTSD; Ehlers & Clark, 2000), attention to negative 
information may be an important risk factor of PTSSs. The 
model posits that threat stimulus perceived by an individual 
may lead to attention bias, which can help the individual 
avoid the perceived threat and relieve distress in the short 
term. However, this may also impede an individual’s cogni-
tive changes and maintain PTSSs (Ehlers & Clark, 2000). 
This theory also suggests that negative attention bias (e.g., 
attention to negative information) may be an important factor 
that triggers PTSSs. Attention bias towards negative infor-
mation (e.g., news or rumors about COVID-19) increase 
individuals’ tendency to readily pay attention to threaten-
ing stimuli or negative information, and make it difficult to 
pull away from threatening stimuli (Bar-Haim et al., 2007). 
This may cause hypervigilance (Vythilingam et al., 2007; 
Naim et al., 2015), which may in turn lead to the emergence 
of PTSSs. Empirical studies found that selective attention 
to threat stimuli was central to the development of PTSSs 
(Devineni et al., 2004) and aggravated their severity (Schafer 
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et al., 2018). On the basis of this, we propose hypothesis 1: 
negative attentional bias positively predicts PTSSs.

Furthermore, the cognitive model of PTSD (Ehlers & 
Clark, 2000) emphasizes that attention to negative informa-
tion may also affect PTSSs through cognitive processing, 
such as blaming others. Blaming others refers to an attribu-
tion style in which an individual believes that the respon-
sibility for events or outcomes should be placed on others 
(Garnefski et al., 2001). Such individuals pay too much 
attention to the negative and external aspects of an event 
(Bardeen & Orcutt, 2011), externalize responsibility, blame 
others to maintain their dignity and sense of meaning (Ten-
nen & Affleck, 1990), and avoid threats (Markowitz et al., 
2021). An integrative view of the other-blame model pro-
posed by Tennen and Affleck (1990) suggests that blaming 
others for one’s misfortune may damage emotional health, 
thereby leading to individual avoidance and negative cogni-
tion and emotions, and eventually increasing PTSSs. On the 
basis of these studies, we propose hypothesis 2: attention to 
negative information can increase the emergence of PTSSs 
via blaming others.

However, psychological processes may differ given dis-
parate supportive environments. Strategies to prevent the 
spread of COVID-19, such as home isolation and social dis-
tancing (Cao et al., 2020), changed people’s social support 
structures (Uzun et al., 2021) As a result, the parent-child 
relationship was an important source of social support dur-
ing this period. The multi-level family system theory pro-
posed by Cox and Paley (1997) indicates that the parent-
child relationship is an important component of the family 
system that could interact with children’s psychological 
characteristics to influence their development. However, few 
studies have examined the parent-child relationship during 
the COVID-19 outbreak. Therefore, we focus on the parent-
child relationship to explore  role in the process of PTSSs 
and fill in the gap left by previous studies.

Adolescents with disparate parent-child relationships may 
also show heterogeneity in their psychological processes. 
Attachment theory suggests that individuals with good par-
ent-child relationships may be more likely to develop secure 
attachment (Bowlby, 1969, 1973). These individuals find 
it easy to build close relationships with others (Johnson, 
2019), although they may still have strong negative atten-
tion bias when confronted with threatening events. However, 
they may attribute the threat to the external environment 
rather than blaming someone else. Even if such individuals 
adopt blaming others as a strategy to cope with a traumatic 
event, a safe environment will help them actively perceive 
and explore more adaptive emotional cognitive strategies 
(Johnson, 2019), which may alleviate the severity of PTSSs. 
In contrast, individuals with a poor parent-child relationship 
are prone to developing unsafe attachment. Once an indi-
vidual’s attention is focused on trauma-related cues, they 

are more likely to perceive threats and take the initiative to 
explore the causes of events (Weiner, 1985; Wong & Weiner, 
1981). Because it is difficult for these people to build inti-
mate relationships, they perceive others as threatening and 
find it easy to blame them. Furthermore, when individuals 
blame others, they may become alienated from them. This 
can make it difficult to receive support and recognition from 
others, which may in turn prompt them to use less effective 
strategies (Tennen & Affleck, 1990) and increase the risk for 
PTSSs. On the basis of these findings, we propose hypoth-
esis 3: the parent-child relationship may buffer the paths 
from attention to negative information to blaming others, 
and from blaming others to PTSSs.

As demonstrated in the above review, previous theories 
and studies have emphasized the important roles of attention 
to negative information, blaming others, and parent-child 
relationships in PTSSs. However, most of the studies ignored 
the combined effect of these factors, which could mean that 
the mechanisms underlying PTSSs are not adequately under-
stood. Moreover, the prevalence of mental health problems 
among college students continued to increase even as the 
COVID-19 pandemic came under control (Li et al., 2021). 
Students urgently need effective, targeted guidance and 
intervention to alleviate PTSS symptoms. However, so far 
the combined impact of these three factors on PTSSs has 
not been examined in an integrated theoretical framework.

To fill this gap, the current study aimed to assess the rela-
tions between attention to negative information, blaming 
others, parent-child relationships, and PTSSs among col-
lege students during the COVID-19 outbreak. We drew from 
previous theories and studies to propose a mediated mod-
eration model for these factors; to our knowledge this is the 
first time this has been done. We hypothesize that attention 
to negative information increases PTSSs via blaming others, 
and that the parent-child relationship may exert a moderating 
effect on this indirect path. This model is shown in Fig. 1. 
This model may help researchers and clinical practition-
ers consider the psychological mechanisms of alleviating 
PTSSs in college students from both cognitive and family 
perspectives, and provide evidence and guidance for clinical 
interventions.

Fig. 1  Hypothesized conceptual moderated mediation effect model
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Methods

Participants and Procedure

This study recruited college students from across China 
to investigate the impact of COVID-19 on their mental 
health. Data were collected via the Internet using an online 
questionnaire survey platform in May 2020. No compensa-
tion was offered for participation. Informed consent was 
obtained from each participant before starting the survey, 
which emphasized that their personal information would 
be protected. This study was approved by the research eth-
ics committee of Zhejiang University.

Data were collected from 1153 Chinese college students; 
all participants were included in our study. Participants’ 
mean age was 20.2 years (standard deviation [SD] = 1.38). 
Of these, 602 (52.2%) were female, 665 (57.7%) were from 
rural areas, 313 (27.1%) reported they were in love, and 475 
(41.2%) were the only child in their family.

Instruments

Exposure to the Pandemic We used the Epidemic Experi-
ence Scale developed by Zhen and Zhou (2020). This scale 
consists of 10 items that are scored 0 (no) or 1 (yes). The 
Cronbach’s α for the current study was 0.68.

Attention to Negative Information The Attention to Positive 
and Negative Information Scale was developed by Noguchi 
et al. (2006) and revised by Lv et al. (2016). This subscale 
has 11 items and is scored on a 5-point Likert-type scale 
from 1 (completely disagree) to 5 (completely agree). In this 
study, the Cronbach’s α for the subscale was 0.90.

Parent-Child Relationships The Chinese version of the Par-
ent-Adolescent Relationship Questionnaire (Wang & Zhang, 
2007) was used in this study. This tool includes 10 items 
that are rated on a 5-point Likert-type scale from 1 (very 
inconsistent) to 5 (very consistent). The Cronbach’s α for 
this questionnaire was 0.75 in the current study.

Blaming Others This was measured using the blaming oth-
ers subscale from the Cognitive Emotion Regulation Ques-
tionnaire, which was developed by Garnefski et al. (2001) 
and revised by Zhu et al. (2007). The blaming others sub-
scale includes 4 items rated on a 5-point Likert-type scale 
from 0 (almost never) to 4 (almost always). This subscale 
had solid internal consistency (Cronbach’s α = 0.94).

PTSSs The self-report PTSD Checklist (PCL-5) was devel-
oped by Weathers et al. (2013) and revised by Zhou et al. 

(2017). The PCL-5 consists of 20 items and is scored on a 
5-point Likert-type scale from 0 (not at all/only once) to 4 
(almost every week). A higher score indicates greater PTSSs. 
In this study, the Cronbach’s α for the PCL-5 was 0.96.

Data Analysis

This survey was conducted using an online questionnaire 
packet. All questions were mandatory, meaning there were 
no missing data. SPSS version 26.0 was used for the descrip-
tive and correlation analyses, and the Process macro in SPSS 
26.0 was used to estimate the moderated mediation model 
(Hayes, 2017). The bootstrap method was used for the 
parameter estimation. The estimated sample size was 5000, 
and the 95% confidence interval (CI) without 0 indicated 
that the parameters were significant. Attention to negative 
information, the parent-child relationship, blaming others, 
and PTSSs were standardized before analysis. Two regres-
sion analyses were conducted to examine our hypotheses. 
In the first regression analysis, Model 4 (Hayes, 2017) was 
used to test whether the relation between attention to nega-
tive information and PTSSs was mediated by blaming oth-
ers. In the second regression analysis, Model 58 (Hayes, 
2017) was used to examine the moderated mediation effect 
and clarify whether the parent-child relationship moderated 
the indirect effect of attention to negative information on 
PTSSs. If the moderated mediation effect was significant, a 
further test was performed where simple slope analysis was 
used to divide the parent-child relationship into high and 
low groups (high parent-child relationship group = M + 1SD, 
low parent-child relationship group = M − 1SD; e.g., Aiken 
& West, 1991).

Results

Descriptive Statistics and Correlations 
between Variables

The mean [M] and standard deviation [SD] for each vari-
able are presented in Table 1. Correlation analysis showed 
that pandemic exposure was positively correlated with both 
attention to negative information and PTSSs. Attention to 
negative information, blaming others, and PTSSs were all 
significantly positively correlated with each other. How-
ever, the parent-child relationship was negatively correlated 
with attention to negative information, blaming others, and 
PTSSs.

Moderated Mediation Effect Analysis

In the mediating effect test, we controlled for pandemic 
exposure as a covariable. The results showed that attention 
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to negative information positively and significantly pre-
dicted PTSSs (β = 0.58, t = 26.13; 95% CI: 0.54, 0.63), 
indicating that attention to negative information had a 
direct effect on PTSSs. Additionally, attention to negative 
information significantly and positively predicted blaming 
others (β = 0.34, t = 12.46; 95% CI: 0.29, 0.40), and blam-
ing others significantly and positively predicted PTSSs 
in the mediating model (β = 0.19, t = 8.18; 95% CI: 0.14, 
0.23). The 95% CI of the above mediating effect did not 
contain 0, indicating that attention to negative informa-
tion predicted PTSSs indirectly through blaming others, 
and blaming others played a significant mediating role in 
the model. Table 2 and Fig. 2 illustrate the results of these 
tests.

The parent-child relationship was associated with less 
blaming others and fewer PTSSs (β = −0.18, t = −6.54, 
95%CI: −0.24, −0.13; β = −0.13, t = −5.96, 95% CI: −0.17, 
−0.09). Moreover, the interaction term of the parent-child 
relationship and attention to negative information had a 
significant negative predictive effect on blaming others 
(β = −0.07, t = −3.00; 95% CI: −0.12, −0.03), suggesting 
that the parent-child relationship moderated the predictive 
effect of attention to negative information on blaming others. 
As shown in Fig. 3, further simple slope tests showed that 
attention to negative information in both the high and low 

parent-child relationship groups had a significant and posi-
tive predictive effect on blaming others (simple slope = 0.27, 
t = 7.47, p < 0.001; simple slope = 0.42, t = 11.17, p < 0.001). 
However, the predictive effect between the two differed. The 
positive predictive effect of attention to negative information 
on blaming others decreased as the parent-child relation-
ship increased, suggesting that the parent-child relationship 
buffered the effect of attention to negative information on 
blaming others.

The interaction term of the parent-child relationship and 
blaming others had a significant negative predictive effect 
on PTSSs (β = −0.07, t = −2.89, 95% CI: −0.11, −0.02). 
This indicated that the parent-child relationship moderated 

Table 1  Correlations between 
the main variables

* p < 0.05, **p < 0.01, ***p < 0.001

Variable M(SD) 1 2 3 4

1. Exposure to the pandemic 12.43(1.68) 1
2. Attention to negative information 29.72(7.98) 0.09** 1
3. Blaming others 6.87(3.38) 0.05 0.39*** 1
4. Parent-child relationship 34.15(5.29) 0.01 −0.25*** −0.25*** 1
5. PTSSs 24.73(13.34) 0.07* 0.69*** 0.46*** −0.31***

Table 2  Moderated mediation 
model test

* p < 0.05, **p < 0.01, ***p < 0.001

Regression model Overall fitting 
index

Regression 
coefficient and 
significance

Outcome variable Predictor variable R2 F β t

Blaming others Exposure to the pandemic 0.43 64.03*** 0.02 0.58
Attention to negative information 0.34 12.46***

Parent-child relationship −0.18 −6.54***

Parent-child relationship×Attention to 
negative information

−0.07 −3.00**

PTSSs Exposure to the pandemic 0.73 260.49*** 0.004 0.24
Attention to negative information 0.58 26.13***

Parent-child relationship −0.13 −5.96***

Blaming others 0.19 8.18***

Parent-child relationship×Blaming others −0.07 −2.89**

Fig. 2  Moderated mediation model
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the effect of blaming others on PTSSs. As shown in Fig. 4, 
further simple slope tests indicated that the positive effect 
of blaming others on PTSSs tended to weaken when 
individuals perceived a more positive parent-child rela-
tionship (simple slope = 0.11, t = 3.35, p < 0.001; simple 
slope = 0.25, t = 8.79, p < 0.001). Therefore, the parent-
child relationship buffered the effect of blaming others 
on PTSSs.

Discussion

To our knowledge, our findings are the first demonstration that 
individual cognitive factors (e.g., attention to negative informa-
tion and blaming others) and family factors (e.g., parent-child 
relationships) may play a combined role in triggering PTSSs 
among college students during the COVID-19 pandemic, sup-
porting the rationality of integrated theory (Ehlers & Clark, 2000; 
Tennen & Affleck, 1990). Blaming others was an important 
underlying cognitive mechanism whereby attention to negative 
information triggered PTSSs, suggesting a cognitive process in 
the occurrence of PTSSs. However, this process may be buffered 
by the parent-child relationship, which highlights the importance 
of family interpersonal relationships in protecting mental health.

Consistent with previous studies (e.g., Devineni et al., 2004; 
Schafer et al., 2018), this study found that attention to nega-
tive information had a significant and positive predictive effect 
on PTSSs, lending support to the cognitive model of PTSD 
(Ehlers & Clark, 2000) as well as our hypothesis 1. This may 
be because people stayed at home during the pandemic and 
were exposed to a large amount of COVID-19-related negative 
information and rumors via the Internet. This led to attention 
bias and meant individuals tended to pay attention to COVID-
19-related threatening stimuli, which may have caused hyper-
vigilance (Vythilingam et al., 2007; Naim et al., 2015) and 
negative emotions, and then resulted in PTSSs.

The Mediating Role of Blaming Others

Furthermore, attention to negative information exacerbated 
PTSSs via blaming others, which supported hypothesis 2. 
No previous studies had demonstrated this finding directly, 
making ours the first to propose an integrated theory (Ten-
nen & Affleck, 1990; Ehlers & Clark, 2000) that helps both 
in understanding the mechanisms underlying PTSSs and 
extends extant theories on PTSSs. To be specific, individuals 
with strong negative attentional bias may pay limited attention 
to COVID-19-related positive information and be reluctant 
to explore the nature of this pandemic; therefore, they may 
be more likely to attribute the spread of COVID-19 to oth-
ers (e.g., confirmed or infected cases) and blame others. This 
can challenge people’s worldview and affect their beliefs (e.g., 
“the world is wonderful” and “others are reliable”; Tennen 
& Affleck, 1990), and destroy their self-satisfaction illusions, 
which could easily induce PTSSs.

The Moderating Role of Parent‑Child Relationship

In this study, the parent-child relationship negatively pre-
dicted both blaming others and PTSSs, which supported 
the multi-level family system theory (Cox & Paley, 1997). 
This showed that a positive parent-child relationship may 

Fig. 3  The moderating role of the parent-child relationship on the 
association between attention to negative information and blaming 
others

Fig. 4  The moderating role of the parent-child relationship on the 
association between blaming others and PTSSs
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correct individuals’ negative cognition and protect their 
mental health, which is a basic and important family rela-
tionship, and reflects the closeness of emotional intimacy. 
Positive parent-child relationships allow individuals to han-
dle COVID-19-related negative experiences and emotions 
and offer individuals alternative cognitive views to reframe 
their understanding of the pandemic. In turn, this may cor-
rect individuals’ negative cognition and protect them from 
PTSSs.

The moderating effect analysis in this study showed that 
the parent-child relationship played a protective role in the 
effect of attention to negative information on PTSSs through 
blaming others, supporting hypothesis 3. The result fills in 
the gaps in previous studies by providing the first evidence 
for the buffering effect of the parent-child relationship on the 
path to induce PTSSs, thus expanding the research bounda-
ries of the trauma and family field. Individuals with a posi-
tive parent-child relationship feel more secure and stable 
in relationships. Even if their attention tended to focus on 
pandemic-related negative news (e.g., the increasing number 
of COVID-19 confirmed cases and deaths), they may have 
shared and discussed this negative news with their parents, 
who were their main source of social support in this period. 
This may have meant they were willing to actively get along 
with others and establish good connections (Johnson, 2019), 
instead of attributing responsibility for the COVID-19 out-
break to others. Even if they blamed others, the supportive 
environment provided by their parents may have allowed 
these individuals to actively explore effective coping strate-
gies to better cope with threat events (e.g., lifestyle changes 
caused by COVID-19). In turn, this may have helped them 
maintain emotional stability (Johnson, 2019) and prevent 
the occurrence of PTSSs (e.g., avoidance and negative 
emotions).

In contrast, individuals with a poor parent-child relation-
ship may have found it difficult to gain a sense of safety and 
trust. Once these individuals increased their negative atten-
tion bias toward the threat information (e.g., home isolation 
and delayed school opening), they may have realized that 
the COVID-19 pandemic led to serious socioeconomic and 
personal consequences. This may have led them to actively 
seek explanations of possible causes for the event and its 
outcomes (Weiner, 1985; Wong & Weiner, 1981) to avoid 
their own responsibility. In turn, they may have tended to 
blame those who spread COVID-19, and perceived these 
people as a threat to society. They may even have developed 
anger and irritability toward these people, thereby increas-
ing their PTSSs.

Limitations

This study provides an integrated framework to understand 
potential causes of PTSSs during COVID-19. However, 

there are still several limitations. First, our study only inves-
tigates one single type of traumatic event (i.e., COVID-19 
pandemic). In the future, these findings need to be validated 
with different types of traumatic events to increase the gen-
eralizability of the model. Second, the cross-sectional design 
means conclusions about how PTSSs arises should be inter-
preted with caution. In the future, longitudinal studies could 
be conducted to examine the effects of cognitive and family 
factors on children with PTSSs more clearly. Third, self-
report questionnaires (such as measurement of attention to 
negative information, or blaming others) may lead to report 
bias, so other methods to measure negative attentional bias 
should be used in the future. Finally, this study did not differ-
entiate between father-child and mother-child relationships, 
so it was impossible to compare the effects of the two kinds 
of parent-child relationship on children’s PTSSs; this should 
be explored in the future.

Implications

This study has important theoretical and practical implica-
tions. In terms of its theoretical contribution, our study com-
bined the cognitive model of PTSD (Ehlers & Clark, 2000), 
Tennen and Affleck’s (1990) theory, and the multi-level 
family system theory (Cox & Paley, 1997) to explain the 
occurrence of PTSSs. It was the first demonstration that the 
parent-child relationship and blaming others can be regarded 
as cognitive and family factors that influence the relation-
ship between attention to negative information and PTSSs. 
These findings promote the convergence of the trauma and 
family research fields, further expand the role of family and 
cognitive factors in trauma, and provide a more complete 
perspective for follow-up research. In clinical practice, the 
current study indicates that enhancing the parent-child rela-
tionship and reducing attention bias to negative information 
and blaming others are key intervention points for allevi-
ating PTSSs in college students. To be specific, teachers, 
psychological consultants, and social workers should correct 
college students’ attention bias to negative information and 
help them make reasonable attributions as to the cause of 
the COVID-19 pandemic. However, considering the long-
term effects of COVID-19, it is more necessary to improve 
the quality of parent-child relationships through attachment-
based psychological interventions (Kitagawa et al., 2021), 
which may increase individuals’ perceived support and 
relieve their PTSSs for a longer period.

Conclusion

The findings of the current study reveal that blaming oth-
ers is an important mechanism by which attention to nega-
tive information triggers PTSSs, and that the parent-child 
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relationship plays a protective role against PTSSs. In light of 
these, this study contributes to the literature by providing an 
integrative framework to better explain how cognitive factors 
influence PTSSs, as well as how family factors play a buffer-
ing role. Practically, the current study also provides theoreti-
cal support for PTSSs interventions, such as enhancing the 
parent-child relationship and reducing attention bias to nega-
tive information and blaming others. Future research should 
include longitudinal or other methods to further examine 
the causal impact of cognitive and family factors on PTSSs.
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