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Abstract
While generational differences in coping with the threat of the global COVID-19 crisis were widely discussed in Western societies, 
a more careful look from the family level is needed in collectivistic societies like China. This study conducted an online survey 
among three generations of Chinese families between late January and late March in 2020. The study examined 1380 individuals 
(college students [G1]: N = 762, Mage = 20.47 + 2.45, 78.1% female; parents [G2]: N = 386, Mage = 47.64 + 4.08, 51.3% female; 
grandparents [G3]: N = 232, Mage = 73.50 + 8.57, 54.3% female) and their cognitions, affect, and preventive intentions toward 
COVID-19. The investigation ultimately yielded 226 pairs of family data. The results showed generational differences in the above 
variables. Perceived severity showed a significant total effect on preventive intention for all three generations, and perceived societal 
risk showed a significant (total) effect on preventive intention only for G3. Perceived severity was linked to preventive intentions 
through negative affect for those with lower self-efficacy in G1 and G2. Perceived societal risk was also linked to preventive inten-
tion through negative affect for those with low self-efficacy for G2. Moreover, cluster analyses identified three types of families with 
different epidemic coping patterns: stand-by families (48.23%), precautious families (35.40%), and insensitive families (16.37%). 
This research provides theoretical and practical implications for understanding the disparities in epidemic prevention between dif-
ferent generations and families. Findings show insights for improving the government’s communication strategies.

Keywords  Perceived severity · Perceived susceptibility · Perceived societal risk · Preventive intention · Generations · 
COVID-19

The world has been making great efforts to control the 
spread of the COVID-19 pandemic since its outbreak in 
late 2019. The general public’s abidance by the preventive 
measures is the key to pandemic control. In the process, 
individuals’ perception of the risk, including their perception 
of severity, susceptibility, and societal risk, plays an impor-
tant role (Duong et al., 2021). However, certain aspects of 

the responses of cohorts may differ. Older people have been 
found more likely to engage in preventive behaviors as time 
goes by at the beginning of the pandemic in the US (Luo 
et al., 2021). People holding different cognitions and percep-
tions about the pandemic manifest different emotional and 
behavioral reactions (Li et al., 2020). However, cohorts’ dif-
ference in the framework of the family has not been well dis-
cussed. Meanwhile, as the family is an important channel in 
collectivistic cultures such as those in East Asian countries, 
family patterns in coping with the risk are the key to pan-
demic control. With these two issues under consideration, 
this study aims to uncover how risk perceptions are linked 
to preventive intention through negative affect for different 
generations, and uncover family patterns of coping with the 
risk. The intergenerational differences and various family 
patterns in facing the COVID-19 pandemic provide guidance 
for effective communications with different populations for 
pandemic control.
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Literature Review

Risk Perception and Preventive Intention

Risk perception is taken as an important factor for behavior, 
and it is greatly emphasized for health-related behavior. Risk 
perception reflects the subjective judgment of the likelihood 
that a negative consequence may occur from a risk (cf. Duong 
et al., 2021). Risk perception has been included in several 
widely used theories and provides interpretation under various 
circumstances, such as the health belief model (Rosenstock, 
1974) and protection motivation theory (Rogers, 1975).

Among numerous health and risk behavior change theories, risk 
perception is usually conceptualized as the two dimensions of perceived 
susceptibility and perceived severity (So, 2013). Perceived susceptibility 
refers to individuals’ perception of how susceptible they are to a health 
risk, while perceived severity refers to people’s perception about the 
seriousness of a health risk (Duong et al., 2021). In some studies, the 
two risk perceptions are taken as personal risk perception, as they are 
both concerned with individuals being personally infected or at risk.

Besides the two personal-level risk perceptions (i.e., individu-
als’ beliefs about how risk affects themselves), the impersonal 
impact hypothesis (Tyler & Cook, 1984) proposes the importance 
of societal-level risk perception, which reflects the concerns that 
others around the individuals may become infected. Within the 
context of diseases with high infection, such as SARS and avian 
influenza, individuals’ risk perception is not only about the self 
but also about close others being affected (i.e., perceived societal 
risk) (Leppin & Aro, 2009). Moreover, such “societal risk percep-
tions” are even stronger in the collectivistic societies of Asia than 
in individualistic countries (Leppin & Aro, 2009).

The risk perceptions, including perceived severity, perceived 
susceptibility, and perceived societal risk, are consistently 
observed to be associated with individuals’ preventive intention 
among various groups (e.g., Duong et al., 2021). Individuals expe-
riencing higher personal risk perception or societal risk perception 
perform a higher level of protective behavioral intention, such 
as wearing a mask. The associations are explained by perceived 
social norms, self-efficacy, or other cognitive processes, including 
information-seeking intention (Duong et al., 2021; Leppin & Aro, 
2009). Therefore, this study proposes the following:

H1: Perceived severity (H1a), susceptibility (H1b), and 
societal risk (H1c) are positively associated with preven-
tive intention in the early stage of the COVID-19 pan-
demic across different generations.

In addition, demographic factors, especially age, play a 
role in risk perception (Cameron et al., 2009) and preven-
tive intention (Chu & Liu, 2021). Considering that the older 
generation is more easily attacked by the virus and have a 
weaker immune system, we propose the following:

H2: In the early stage of the COVID-19 pandemic, older 
individuals, especially grandparents (G3), report higher 
levels of severity perception, susceptibility perception, 
societal risk perception, and preventive intention than the 
younger two groups.

The Mediating Role of Negative Affect

The negative affective responses involved in this study are 
typical negative emotions to COVID-19, including panic, 
sadness, and worry. According to the risk information seek-
ing and processing model (RISP; Griffin et al., 1999), indi-
viduals’ assessment of risk may induce negative emotions, 
and the notion has been well supported in the field of general 
personal health-related risk (e.g., Kahlor, 2010).

Affective response is a significant antecedent for people’s 
behavioral intention. In a meta-analysis study conducted by 
Sandberg and Conner (2008), affective response (such as 
anticipated regret) presented a stronger effect on behavioral 
intentions than attitudes. Similarly, Keer et al. (2010) found 
that affective evaluations significantly predicted behavioral 
intentions for 20 health behaviors. Typical negative emotions, 
such as worry and fear, increase individuals’ health behavioral 
intentions like accepting vaccines (e.g., Chon & Park, 2021; 
Edmonds et al., 2011). Furthermore, individuals’ fear in the 
context of a public health crisis facilitates their willingness 
to follow the CDC’s instructions to cope with infectious dis-
eases, thus speaking to the importance of affect in supporting 
government actions in a public crisis (Chon & Park, 2021). 
Affect drives people to make decisions in uncertain situations 
more instinctively and quickly, through which way the indi-
viduals are protected (Slovic et al., 2005).

The COVID-19 pandemic ignited widespread worries and 
anxieties in China at its early stage. The high uncertainty 
people sensed brought high perceived risks and negative 
affect for individuals of different ages (Chinese Academy 
of Social Sciences, 2020). On the basis of the role of affec-
tive responses discussed above, we propose the following:

H3: Negative affect mediates the relationship between 
perceived risks (i.e., perceived severity, susceptibility, 
and societal risk) and preventive intention across three 
generations.

The Moderating Role of Self‑Efficacy

Individuals experiencing the same level of negative affect 
may not perform similar behavioral intentions because of 
varied self-efficacy, which refers to confidence in one’s abil-
ity to follow the epidemic prevention and control recommen-
dations. According to the extended parallel process model 
(EPPM; Witte, 1994), individuals may select the danger 
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control process or the fear control process according to their 
perceived efficacy and perceived threat. High threat and low 
self-efficacy can lead to defensive motivation, in which indi-
viduals attempt to control fear instead of danger. Meanwhile, 
those with high self-efficacy will show protective intention 
and cope with danger actively.

Past research has indicated that self-efficacy is an impor-
tant determinant of behavioral intention and a moderating 
variable for the behavior change process (Kim et al., 2018). 
Barnett et al. (2014) showed that self-efficacy enhanced 
individuals’ response willingness under both scenarios of a 
weather-related emergency and a radiological “dirty” bomb 
event. The strengthening effect of self-efficacy on behav-
ioral intention has been widely supported in health-related 
behaviors like accepting health messages (Lewis et  al., 
2013). However, mixed findings have been notably reported 
in the domain of smoking cessation. Although a study from 
Zarghami et al. (2021) supported the role of self-efficacy 
proposed by EPPM, Kim et al. (2018) found an opposite 
effect on the intention to quit smoking. The strengthened and 
significant link between negative emotion (mainly shame) 
and smoking cessation intention only appeared among indi-
viduals with low self-efficacy but not among those with high 
self-efficacy. One explanation by Kim et al. (2018) was that 
smoking has been long regarded as highly addictive and 
habit-forming behavior, hence, those with lower self-efficacy 
may be more reactive to related stigma messages that cause 
negative affect.

As the pandemic is a new circumstance and is closer to 
the scenarios that have consistently supported EPPM in for-
mer studies (e.g., Barnett et al., 2014), we therefore hypoth-
esize the following:

H4: Self-efficacy moderates the link between individu-
als’ negative affect and preventive intention in a way that 
those experiencing higher self-efficacy show a stronger 
affect-intention association.

Family Patterns in Coping with the Risk across Three 
Generations

Prior researchers have proposed that health and illness are 
a family affairs (Ones, 2020). This issue is even more sali-
ent in the age of COVID-19 when every family member is 
highly involved in coping with the risk. According to Bow-
en’s theory of family systems (Bowen, 1978), family mem-
bers are all connected and interact with one another; thus, 
they are highly influenced by familial relationships (Ron & 
Rovner, 2014). Such connection and interaction, together 
with genetic components, bring similarities between fam-
ily members not only to their personalities but also to their 
values and behavioral tendencies (Bouchard & Loehlin, 
2001). Family norms and values, such as pro-environment 

values and pro-social values, are transmitted from the older 
generations to their offspring (Grønhøj & Thøgersen, 2012; 
Kasser et al., 1995). Intergenerational transmission, which 
is taken as a mechanism for the family resemblance, also 
appears in crisis coping. Ron and Rovner (2014) demon-
strated that problem-focused coping strategies and cri-
sis perception could be transferred from grandparents to 
parents and from parents to grandchildren. In light of this 
notion, the current study attempts to examine whether fam-
ily resemblance appears in the emergent and threatening 
situation of the COVID-19 pandemic.

Research about family pattern shows its legitimacy in the 
collectivistic cultural context of China where this study is 
conducted. Cultural values can affect individuals’ coping 
mechanisms in adapting to life in a new country (Bardi & 
Guerra, 2011). Collectivistic cultural values are associated 
with more collective coping patterns (Kuo, 2013), in a pro-
cess in which people exhibit more congruency and consid-
eration about others’ wellbeing. The characteristics of the 
consistency of risk coping strategy helped individuals at the 
early stage of the COVID-19 pandemic in China (e.g., Liu, 
Yue, & Tchounwou, 2020). However, we still do not know 
whether families would manifest different patterns and the 
distributions, which can be crucial for public health manage-
ment at the early stage of risk. Therefore, the current study 
aims to address the following research question:

RQ1: What are the family patterns and distributions in 
coping with the COVID-19 pandemic at its early stage?

In sum, we present all hypotheses and research question 
in Table 1.

Methods

Participants and Procedures

Students from universities in Nanjing and Shenzhen, 
China, their parents (one for each student), and grand-
parents (one for each student) finished an online survey 
from Jan 28th, 2020 to Mar 27th, 2020, a relatively early 
stage of the Covid-19 pandemic. Each student earned a 
one-month membership for the video website Bilibili, 
one of the most popular platforms in China. They were 
encouraged to invite one of their parents and grandpar-
ents to complete the survey. In total, 762 college students 
(G1: Mage = 20.47 + 2.45, 78.1% female, 90.6% under-
graduates), 386 parents (G2: Mage = 47.64 + 4.08, 51.3% 
female), and 232 grandparents (G3: Mage = 73.50 + 8.57, 
54.3% female) finished the survey. The more detailed 
demographic information of the three generations is in 
Table 2.
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We further merged the data of the three generations on the 
basis of the students’ ID (parents and grandparents also pro-
vided their child’s or grandchild’s student ID) and obtained 226 
pairs of family data (G1: Mage = 20.30 + 2.19, 84.5% female; 
G2: Mage = 46.96 + 3.91, 54% female; G3: Mage = 73.58 + 7.61, 
54.4% female).

Measures

Health Risk Perception

We measured the perceived susceptibility, perceived sever-
ity, and perceived societal risk. Participants answered 
the items on a five-point scale (1 = strongly disagree, 

5 = strongly agree), with a higher score indicating a higher 
risk perception.

The perceived susceptibility was measured with a three-
item modified scale that had been used in prior studies (e.g., 
Shi & Smith, 2016). Participants answered items like “I’m 
at risk for COVID-19.” The Cronbach’s alphas were .89 for 
G1, .92 for G2, and .94 for G3.

Four items modified from Shi and Smith (2016) meas-
ured the perceived severity. Participants answered items 
like “COVID-19 can pose a serious threat to my daily life.” 
The Cronbach’s alphas were .88 for G1, .91 for G2, and 
.92 for G3.

The perceived societal risk was measured with three ques-
tions from Duong et al. (2021), such as “People around me 

Table 1   Summary of hypotheses and research question

Hypotheses/research question

H1a Perceived severity is positively related to preventive intention in the early stage of the COVID-19 pan-
demic across different generations.

H1b Perceived susceptibility is positively related to preventive intention in the early stage of the COVID-19 
pandemic across different generations.

H1c Perceived societal risk is positively related to preventive intention in the early stage of the COVID-19 
pandemic across different generations.

H2 Older generations report higher levels of severity perception, susceptibility perception, societal risk 
perception, and preventive intention than the younger groups.

H3 Negative affect mediates the relationship between perceived risks (i.e., perceived severity, susceptibility, 
and societal risk) and preventive intention across three generations.

H4 Self-efficacy moderates the link between individuals’ negative affect and preventive intention in a way 
that those experiencing higher self-efficacy show a stronger affect-intention association.

RQ1 What are the family patterns and distributions in coping with the COVID-19 pandemic at its early stage?

Table 2   Demographic 
information about the three 
generation participants

The numbers in the table indicate frequencies and ratio

Demographic variables G1 (N1 = 762)
(Mage = 20.47 + 2.45)

G2 (N2 = 386)
(Mage = 47.64 + 4.08)

G3 (N3 = 232)
(Mage = 73.50 + 8.57)

Gender (Female) 595 (78.1%) 198 (51.3%) 126 (54.3%)
Education
 Elementary or below 24 (6.2%) 114 (49.1%)
 Junior level 113 (29.3%) 55 (23.7%)
 High school 103 (26.7%) 28 (12.1%)
 Junior college 72 (18.7%) 12 (5.2%)
 Senior college/ Undergraduates 690 (90.6%) 71 (18.4%) 22 (9.5%)
 Master’s and above 72 (9.4%) 3 (0.8%) 1 (0.4%)

Monthly revenue
 Below 1000 yuan 169 (22.2%)
 1001–1500 yuan 252 (33.1%)
 1501–2000 yuan 202 (26.5%)
 2001–2500 yuan 75 (9.8%)
 Over 2501 yuan 64 (8.4%)
  Below 1000 yuan 14 (3.6%) 36 (15.5%)
  1001–3000 yuan 47 (12.2%) 122 (52.6%)
  3001–5000 yuan 111 (28.8%) 51 (22.0%)
  Over 5000 yuan 214 (55.4%) 23 (9.9%)
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are at risk for COVID-19.” The Cronbach’s alphas were .93 
for G1, .96 for G2, and .98 for G3.

Preventive Intention

Preventive intention was measured by six items (Cronbach’s 
α = .86/ .91/ .91 for G1, G2, and G3, respectively). Participants 
reported their intentions about their various preventive behav-
iors (e.g., “wear a mask when going to the hospital or pub-
lic places”) on a five-point scale (1 = Very unlikely, 5 = Very 
likely). A higher score indicated a stronger intention to adopt 
preventive behaviors for the COVID-19 pandemic.

Negative Affect

Three items modified from Kim and Lai (2020) were used to 
measure individuals’ levels of negative affect (NA). Partici-
pants reported their emotional responses (e.g. “I am panicked 
and scared of this epidemic”) to COVID-19 on a five-point 
scale (1 = Absolutely not, 5 = Very much). The Cronbach’s 
alphas were .81 for G1, .83 for G2, and .92 for G3.

Self‑Efficacy

This study used and modified a three-item self-efficacy scale 
from Shi and Smith (2016). Participants answered items like “It 
is easy for me to follow the precautionary measures for COVID-
19” on a five-point scale (1 = strongly disagree and 5 = strongly 
agree). The Cronbach’s alphas were .91 for G1, .88 for G2, and 
.94 for G3.

Demographic Information

Participants reported demographic information, including 
gender (1 = male; 2 = female), age, and revenues.

Data Analysis

We used Mplus 7.4 (Muthén & Muthén, 1998) and SPSS 22.0 
in data analysis. The main data analysis included three parts. 
Firstly, we conducted an initial group means comparison on 
each of the key variables. Secondly, we examined our hypoth-
esized model for G1, G2, and G3, respectively, by testing the 
links among risk perception, affect responses, and preventive 
intention. To achieve such examination, demographic infor-
mation, including gender and revenues, was controlled (as 
the three generations indicated age stages, we did not con-
trol age in the model test). Acceptable fit for models was set 
at CFI > 0.90, and RMSEA and SRMR <0.08 (Kline, 2010). 
Finally, we merged the data of the three generations and fur-
ther explored potential family response patterns with cluster 
analysis.

Results

Means, Standard Deviations, Generational 
Differences, and Correlations

Table 3 shows the means, standard deviations, generational 
differences of the key variables, and correlations among 
them. Risk perceptions, including perceived severity, per-
ceived susceptibility, and perceived socetial risk, were all 
positively correlated with negative affect for each of the 
three generations. Perceived severity was also positively cor-
related with preventive intention for all three generations. 
However, perceived susceptibility and perceived societal risk 
were not associated with preventive intention for any of the 
three generations. Moreover, negative affect and self-efficacy 
were positively related to preventive intentions for all three 
generations.

We also examined the differences in the key variables 
between the three generations. The three generations showed 
no difference in perceived severity and perceived societal 
risk, ps > .05, which was not consistent with H2. In terms 
of perceived susceptibility, G3 scored significantly higher 
than G1 and G2 (F = 6.17, p < .01). G1 experienced stronger 
negative affect than both G2 and G3 (F = 34.10, p < .001). 
For both self-efficacy and preventive intentions, differences 
existed between either two of the three generations, with G1 
scoring the highest and G3 scoring lowest, ps < .05, which 
indicated that the young generation performed the strongest 
self-efficacy (F = 20.64, p < .001) and preventive intention 
(F = 11.73, p < .001).

Theoretical Model Test for G1, G2, and G3

We examined the theoretical model on the three genera-
tions. For each of the three models, we first controlled gen-
der (1 = male; 2 = female) and revenues. Then, we trimmed 
the links from the control variables that showed no effect on 
the key variables in the model. Age was not controlled, as it 
might contribute to the generational differences.

Model Test for G1  Considering that the data on perceived 
severity (skewness = − 1.73, SE = 0.09; after transformation: 
skewness = 0.29, SE = 0.09) and self-efficacy (skewness = − 
0.85, SE = 0.09; after transformation: skewness = 0.37; 
SE = 0.09) were skewed distributed, we transformed the data 
through the formula of X’ = 1/(1 + max − X) and decreased 
their skewness before entering the model. The model fit was 
acceptable for G1 after trimming the non-significant con-
trol variables and including additional variable correlations 
between perceived severity with self-efficacy as the program 
suggested to improve the model fit (ModelG1: χ2(16) = 36.34, 
p = .003; CFI = .93, RMSEA = .04, 90%CI = .02 - .06, 
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SRMR = .03). In the model (Fig.  1), perceived severity 
(but not perceived susceptibility and perceived societal 
risk, ps > .05) was positively linked to preventive intention, 
β = .13, p < .001, 90%CI = .07 - .19. Both perceived sever-
ity (β = .25, p < .001, 90%CI = .19 - .31) and societal risk 
(β = .16, p = .041, 90%CI = .03 - .28) were linked to negative 
affect. Despite the non-significant effect from negative affect 
to preventive intention (β = .05, p = .198), its interaction with 
self-efficacy was negatively linked to preventive intention, 
β = −.10, p = .014, 90%CI = (−.17) - (−.03), thus indicating 
a moderation of self-efficacy.

We further calculated the indirect effect from both per-
ceived severity and societal risk on preventive intention 
through negative affect for people with low (−1SD) and high 
(+1SD) levels of self-efficacy. Perceived severity showed a 
significant indirect effect of .02, p = .047, 90%CI = .003 - 
.03 on preventive intention for those with low self-efficacy 
but not for those with high self-efficacy (p = .258). In addi-
tion, perceived societal risk showed no significant indirect 
effect on preventive intention for those with either a low 
(−1SD) or high (+1SD) level of self-efficacy, ps > .05.

Table 3   Means, standard deviations, generational differences, and correlations between key variables

PSE = Perceived severity, PSU = Perceived susceptibility, PSR = Perceived societal risk, NA = Negative affect, SE = Self-efficacy, PI = Pre-
ventive intention;
The results are for G1, G2 and G3 respectively
*p < .05; **p < .01; ***p < .001; a difference is significant between generations

PSE PSU PSR NA SE PI

Mean 4.47/4.49/4.40 2.78/2.87/3.08 2.81/2.87/2.95 3.62/3.28/3.18 4.22/4.11/3.99 4.77/4.69/4.53
SD .66/.68/.72 1.12/1.18/1.29 1.15/1.21/1.33 .79/.88/1.01 .71/.71/.82 .43/.54/.67
PSE 1
PSU .17***/.07/.19** 1
PSR .12**/.07/.19** .89***/.90***/.93*** 1
NA .24***/.26***/.29*** .16***/.23***/.41*** .16***/.25***/.39*** 1
SE .25***/.34***/.48*** −.00/.004/−.03 −.01/.04/−.05 .08*/.08/.12 1
PI .19***/.36***/.49*** −.02/−.01/.11 −.05/.001/.13 .11**/.16**/.21** .32***/.46***/.59*** 1
Generational 

difference test
– G1-G3a

G2-G3a
– G1-G2a

G1-G3a
G1-G2a

G1-G3a

G2-G3a

G1-G2a

G1-G3a

G2-G3a

Perceived 

susceptibility

Perceived 

societal risk

-.03 .16*

.13***

.05
-.10*

Preventive 

intention

.25***

-.01

.21***

Perceived 

severity

Negative 

affect
.25***

Self-efficacy

Negative affect

X

Self-efficacy

.16***

.89***

-.04

Fig. 1   ModelG1. Theoretical model test on risk perception and pre-
ventive intentions of G1. Note. *p  <  .05, **p  <  .01, ***p  <  .001; 
Dash lines indicate the non-significant coefficients; coefficient of each 
path is a standardized one in the figure; Model fit: χ2(16) = 36.34, 
p = .003; CFI = .93, RMSEA = .04, 90%CI = .02 - .06, SRMR = .03; 
Control variables: Revenues ➔ Perceived severity: .07*; Reve-
nues ➔ Self-efficacy: .12**; Gender ➔ Negative affection: .17***; 

Gender ➔ Preventive intention: .20***; Additional correlations 
for model modification: Perceived severity with self-efficacy: 
r = .20***. Standardized indirect effects for -1SD/+1SD self-effi-
cacy: Perceived severity ➔ negative affection ➔ preventive inten-
tion: .02*/−.005; Perceived societal risk ➔ negative affection ➔ 
preventive intention: .01/−.003; Total effect: Perceived severity ➔ 
preventive intention: .07***/ .06***.
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Model Test for G2  As in model 1, we also transformed the 
left-skewed-distributed data of perceived severity (skew-
ness = −1.99, SE = 0.13; after transformation: skewness = − 
0.41, SE = 0.13) via the formula of X’ = 1/(1 + max − X) 
and decreased the skewness before entering the model. The 
non-significant paths from control variables were removed. 
The model fit of ModelG2 was acceptable: χ2(15) = 26.31, 
p = .035; CFI = .95, RMSEA = .05, 90%CI = .01 - .07, 
SRMR = .03. In the model for G2 (Fig. 2), perceived sever-
ity (but not perceived susceptibility and perceived societal 
risk, ps > .05) was positively linked to preventive intention, 
β = .19, p < .001, 90%CI = .10 - .27. Similar to the model for 
G1, both perceived severity (β = .26, p < .001, 90%CI = .18 
- .34) and perceived societal risk (β = .31, p < .001, 
90%CI = .13 - .49) were linked to negative affect. Moreo-
ver, self-efficacy had a moderating effect between negative 
affect and preventive intention. Specifically, negative affect 
(β = .11, p = .026, 90%CI = .03 - .18), self-efficacy (β = .37, 
p < .001, 90%CI = .30 - .45), and their product (β = −.16, 
p < .001, 90%CI = (−.23) - (−.09)) were all significantly 
linked to preventive intention.

We further calculated the indirect effect from both per-
ceived severity and societal risk on preventive intention 
through negative affect for people with low (−1SD) and high 
(+1SD) levels of self-efficacy. Perceived severity showed 
a significant indirect effect of .04, p = .004, 90%CI = .02 - 
.05 on preventive intention for those with low self-efficacy 
but not for those with high self-efficacy (p = .334). In addi-
tion, perceived societal risk showed a significant indirect 
effect on preventive intention for those with low (−1SD) 

(indirect effect = .04, p = .036, 90%CI = .01 – .08) but not 
high (+1SD) (p = .331) levels of self-efficacy. Perceived sus-
ceptibility showed no significant indirect effect on preventive 
intention for those with either low (−1SD) and high (+1SD) 
levels of self-efficacy, ps > .05.

Model Test for G3  In the model test for G3, perceived sever-
ity was left-skewed-distributed (skewness = −1.01, SE = 0.16) 
and was transformed (skewness = −0.20, SE = 0.16), as in the 
models for G1 and G2. Gender and revenue were included in 
the model as control variables, and the non-significant paths 
from them were removed in the final model (ModelG3). The 
model fit was acceptable: χ2(10) = 12.13, p = .276; CFI = .99, 
RMSEA = .03, 90%CI = .00 - .08, SRMR = .04. In the model 
(Fig. 3), perceived severity (β = .14, p = .018, 90%CI = .03 - 
.25) and societal risk (β = .25, p = .036, 90%CI = .06 - .45), but 
not perceived susceptibility (p = .118), were directly linked 
to preventive intention. Perceived severity (β = .15, p = .018, 
90%CI = .05 - .25) and perceived susceptibility (β = .40, 
p = .011, 90%CI = .14 - .65), but not perceived societal risk 
(p = .902), were linked to negative affect. In addition, self-
efficacy had a moderating effect between negative affect 
and preventive intention. Although negative affect (β = .11, 
p = .115, 90%CI = (−.01) - .22) showed no prediction to pre-
ventive intention, self-efficacy (β = .46, p < .001, 90%CI = .37 
- .55) and their product (β = −.16, p = .008, 90%CI = (−.26) - 
(−.06)) were both significantly linked to preventive intention.

Indirect effect calculation indicated that perceived sus-
ceptibility showed a trend to have an indirect effect on pre-
ventive intention through negative affect only for those with 
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Fig. 2   ModelG2. Theoretical model test on risk perception and pre-
ventive intentions of G2. Note. *p  <  .05, **p  <  .01, ***p  <  .001; 
Dash lines indicate the non-significant coefficients; Model fit: 
χ2(15) = 26.31, p = .035; CFI = .95, RMSEA = .05, 90%CI = .01 - .07, 
SRMR = .03; Control variables: Revenues ➔ Perceived severity: 
−.11**; Gender ➔ Negative affect: .26**; Gender ➔ Preventive 
intention: .09 (p = .052); Additional correlations for model modi-

fication: Perceived severity with self-efficacy: r = .32***; Prod-
uct (NA*SE) with negative affect: r = .20*; Standardized indirect 
effects for -1SD/+1SD self-efficacy: Perceived severity ➔ negative 
affect ➔ preventive intention: .04**/−.005; Perceived societal risk 
➔ negative affect ➔ preventive intention: .04*/−.006. Total effects: 
Perceived severity ➔ preventive intention: .14***/.12***
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low self-efficacy (effect = .06, p = .081, 90%CI = .004 - .12). 
The indirect effect of either perceived severity or perceived 
societal risk on preventive intention was not significant for 
either low or high self-efficacy groups (ps > .10).

Family Patterns in Coping with COVID‑19 Pandemic

We used a K-means cluster analysis to explore family pat-
terns in coping with the COVID-19 pandemic on the key 
variables in this study, including risk perception (perceived 
severity, perceived susceptibility, and perceived societal risk), 
negative affect, self-efficacy, and preventive intention. We 
paired the data of G1, G2, and G3, and obtained 226 families. 
Results indicated that three types of families exhibited dif-
ferent patterns in coping with the pandemic at its early stage. 
Age and revenue showed no difference between the three clus-
ters for the three generations except that age differed between 
the three clusters for G3, F(2, 223) = 4.13, p = .017. Cluster 
1 (M = 75.06, SD = 6.32) of G3 were older than Clusters 2 
(M = 72.41, SD = 9.22) and 3 (M = 71.78, SD = 6.58); however, 
Cluster 2 and 3 showed no difference. The original means and 
standard deviations of the key variables for the three clusters 
are presented in Table 4. Figure 4 also presents each cluster’s 
level of the key variables. To make a clearer comparison, we 
used the standardized scores of the measures in the figures.

Cluster 1, named stand-by families, took 48.23% (N1 = 109) 
of the total sample, thus ranking the highest in amount. In 
this cluster, the three generations of these families reported 
relatively high risk perception, negative affect, self-efficacy, 
and preventive intention. Such families had a more com-
prehensive recognition of the COVID-19, could realize its 

seriousness, and believed that they and other people around 
them had a chance of being infected. They accordingly experi-
enced stronger negative emotions and reported relatively high 
preventive intentions. At the same time, family members also 
maintained high confidence in themselves to follow the epi-
demic prevention advice. Hence, they could rationally adjust 
their moods and actively respond to the epidemic.

Cluster 2, named precautious families, took 35.40% 
(N2 = 80) of the total sample, thus ranking second. The three 
generations of this cluster synchronously reported relatively 
lower risk perception (especially perceived susceptibility and 
perceived societal risk) and negative affect. However, they had 
high efficacy and preventive intention, thus showing a high 
level of precaution in coping with COVID-19 at its early stage. 
The pattern reflected that for these families, individuals’ instant 
susceptibility to being infected might not be necessary for their 
intense preventive intentions and even actions. Such relatively 
lower risk perception concurred with the weaker negative affect 
they had reported. Few confirmed local cases might have con-
tributed to such risk perception at the early stage of the pan-
demic. However, the cluster still maintained a high intention to 
take epidemic preventive measures for protection.

Cluster 3, named insensitive families, took 16.37% 
(N3 = 37) of the total sample. Different from the other two 
clusters, these families reported a relatively lower risk percep-
tion about the pandemic, experienced a lower level of negative 
affect, and most importantly, showed low preventive intention. 
Although the individuals under G1 in this cluster were aware 
of the threat to a better extent, they still manifested a relatively 
lower preventive intention. In addition, this cluster showed 
lower self-efficacy in successfully coping with the pandemic 
across three generations. In summary, this type of family was 
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Fig. 3   ModelG3. Theoretical model test on risk perception and pre-
ventive intentions of G3. Note. *p  <  .05, **p  <  .01, ***p  <  .001; 
Dash lines indicate the non-significant coefficients; Model fit: 
χ2(10) = 12.13, p = .276; CFI = .99, RMSEA = .03, 90%CI = .00 - .08, 
SRMR = .04; Additional correlations for model modification: Per-

ceived severity with self-efficacy: r = .43***; Product (NA*SE) with 
negative affect: r = .24*; Product (NA*SE) with perceived severity: 
r = −.19**; Total effects for -1SD/+1SD self-efficacy: Perceived 
severity ➔ preventive intention: .11**/.10*; Perceived societal risk 
➔ preventive intention: .16*/ .16*
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classified as an insensitive family, which was at a low level 
from cognition to affect to behavioral intentions. These fami-
lies were those who needed extra attention on public guidance 
to follow preventive measures in coping with the pandemic 
at its early stage.

Discussion

Covering three generations of families, this study examined the 
link of risk perception to preventive intention through negative 
affect and the moderating role of self-efficacy at the early stage 
of the COVID-19 pandemic. We found the following results. 
1) Although G3 perceived higher susceptibility, negative affect 
and preventive intention decreased from G1 to G3. 2) For G1, 
perceived severity predicted preventive intention directly and 
indirectly when self-efficacy was low. 3) For G2, perceived 
severity predicted preventive intention directly, and indirectly, 
similar to perceived societal risk, when self-efficacy was low. 4) 
For G3, both perceived severity and perceived societal risk pre-
dicted preventive intention directly but not indirectly. 5) Three 
types of families were coping with the COVID-19 epidemic at 
its early stage, with stand-by families maintaining a high level 
of perceived risk, affect, and preventive intention, precautious 
families having relatively low risk perception and affect but 
high preventive intention, and insensitive families having low 
levels in every aspect.

Responses of Generations at the Early Stage 
of the COVID‑19 Pandemic

The higher level of perceived susceptibility of G3 than G1 
and G2 is in line with the development of the epidemic at 
its early stage. Older adults are more susceptible and are the 
main victims of the COVID-19 outbreak, with higher hospi-
talization and mortality (Amore et al., 2021). However, the 
weaker negative affect and lower preventive intention they 
have reported bring more concerns to this group, especially 
when related strategies (e.g., Long Term Care Facilities; 
Amore et al., 2021) are not helpful in reducing the mortality 
rate as expected. From practical consideration, public educa-
tion and encouragement to follow precautionary measures 
that specifically target older adults (G3) may be necessary. 
In addition, the similar severity and societal risk perception 
between generations imply that the information about the 
epidemic reached people across different cohorts well.

Negative affect, self-efficacy, and preventive intention 
decrease in older generations. Thus, we reasonably observe that 
older individuals are more sophisticated and panic less intensely 
when facing an unprecedented threat. Furthermore, social media 
exposure, which increases negative affect (Gao et al., 2020), 
may also contribute to this difference, as younger individuals are 
more exposed (Gao et al., 2020). Such finding is in line with a 
large-scale survey conducted in mainland China at the first stage 
of the epidemic, thus indicating a negative association between 

Table 4   Responses of three 
clusters of families at the early 
stage of COVID-19 pandemic

NA = Negative affect, PI = Preventive intention, PSE = Perceived severity, PSU = Perceived susceptibil-
ity, PSR = Perceived societal risk; SE = Self-efficacy;
* p < .05; ** p < .01; *** p < .001; a the difference between the two clusters is significant

Cluster 1 (C1)
(N1 = 109)

Cluster 2 (C2)
(N2 = 80)

Cluster 3 (C3)
(N3 = 37)

F Post-Hoc Test

PSE_G1 4.59 ± 0.53 4.55 ± 0.56 4.39 ± 0.65 1.81 –
PSU_G1 3.44 ± 0.97 2.10 ± 0.99 2.96 ± 0.96 43.29*** C1-C3a, C1-C2a, C3-C2a

PSR_G1 3.53 ± 0.91 1.96 ± 0.95 2.94 ± 0.94 66.27*** C1-C3a, C1-C2a, C3-C2a

NA_ G1 3.83 ± 0.78 3.53 ± 0.85 3.46 ± 0.87 4.34* C1-C2a,C1-C3a

SE_ G1 4.40 ± 0.60 4.40 ± 0.71 3.77 ± 0.75 13.89*** C1-C3a, C3-C2a

PI_ G1 4.83 ± 0.29 4.92 ± 0.23 4.44 ± 0.59 26.39*** C1-C3a, C3-C2a

PSE_G2 4.61 ± 0.52 4.57 ± 0.58 3.93 ± 0.84 18.58*** C1-C3a, C3-C2a

PSU_G2 3.71 ± 0.93 1.71 ± 0.78 2.76 ± 0.85 122.43*** C1-C3a, C1-C2a, C3-C2a

PSR_G2 3.69 ± 0.96 1.68 ± 0.78 2.75 ± 0.81 122.35*** C1-C3a, C1-C2a, C3-C2a

NA_G2 3.43 ± 0.93 3.05 ± 0.93 2.86 ± 0.69 7.54** C1-C2a, C1-C3a

SE_G2 4.32 ± 0.58 4.29 ± 0.69 3.51 ± 0.76 23.07*** C1-C3a, C3-C2a

PI_ G2 4.81 ± 0.40 4.89 ± 0.32 3.91 ± 0.72 68.80*** C1-C3a, C3-C2a

PSE_G3 4.62 ± 0.49 4.45 ± 0.67 3.72 ± 0.74 30.84*** C1-C3a, C3-C2a

PSU_G3 4.01 ± 0.91 1.97 ± 0.96 2.88 ± 0.66 121.14*** C1-C3a, C1-C2a, C3-C2a

PSR_G3 3.95 ± 0.95 1.75 ± 0.86 2.78 ± 0.67 145.15*** C1-C3a, C1-C2a, C3-C2a

NA_ G3 3.58 ± 0.93 2.88 ± 1.02 2.74 ± 0.71 18.31*** C1-C2a, C1-C3a

SE_ G3 4.09 ± 0.68 4.33 ± 0.63 3.06 ± 0.74 45.91*** C1-C3a, C1-C2a, C3-C2a

PI_ G3 4.73 ± 0.46 4.70 ± 0.44 3.67 ± 0.70 67.97*** C1-C3a, C3-C2a
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age and perceived anxiety (Liu, Zhang, & Huang, 2020). Lower 
self-efficacy and preventive intentions call for more attention to 
build the elder’s confidence in coping with the threat and follow-
ing precautionary measures. Nevertheless, the overall behavioral 
intentions are high, thus reflecting an active “fighting” mental 
set rather than “flight” or “freeze” ones.

The Moderated Mediation Model Test 
for Generations

The moderated mediation models further demonstrated the 
link of risk perceptions to preventive intention through nega-
tive affect and the moderating role of self-efficacy. For all 

Fig. 4   Standardized scores 
of varibles for three types of 
families. Note. PSE = Perceived 
severity; PSU = Perceived 
susceptibility; PSR = Perceived 
societal risk; NA = Negative 
affect; SE = Self-efficacy; 
PI = Preventive intention; 
standardized scores were used 
in cluster analysis
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three generations, perceived severity showed a positive total 
effect on preventive intention, speaking to the importance of 
severity perception to people’s reactions. At the first stage of 
the epidemic, when the current study was conducted, con-
firmed cases increased sharply every day all over the world, 
and the consequences of COVID-19 were recognized fur-
ther. From that time, people have become increasingly aware 
of its severity. Despite high severity perception, perceived 
susceptibility and societal risk were relatively lower for all 
three generations and showed no total effect on preventive 
intention except the effect of societal risk perception for G3.

At least three factors might have contributed to such pre-
dicting differences between the three types of risk percep-
tions. In reality, the lockdown in Wuhan (from Jan 23rd to 
Apr 8th, 2020) in Mainland China limited the spread of the 
virus to the nation. The situations in areas where most of 
the participants stayed were not as severe as those in other 
cities like Wuhan. Moreover, individuals might have tended 
to underestimate their own susceptibility to the virus, thus 
showing optimism biases (Weinstein, 1989). The belief of 
being less likely to experience misfortune than others is 
prevalent among people of all ages, and it further reduces 
people’s motivation to adopt preventive behaviors with the 
illusion of self-invulnerability (Weinstein, 1989). Addition-
ally, construal level theory (Liberman & Trope, 1998) pos-
its that psychological distance plays a role in how people 
perceive risks, as well as in their behavioral intention. In 
this study, the epidemic was at its first stage, and many peo-
ple were still experiencing psychological distance from the 
virus, as reflected by the relatively low susceptibility and 
societal risk that participants reported. As demonstrated 
in former research, decreasing sense of distance from risk 
might be considered to improve an individual’s behavioral 
intention and actual health behaviors (Ahn, 2015). Support-
ing such proposition, the main targeted population, G3, in 
this study, reported a significantly higher level of suscep-
tibility, and it further facilitated their preventive intention.

The moderating role of self-efficacy produced a signifi-
cant indirect effect from severity perception to preventive 
intention for the low self-efficacy group of G1, and that 
from both severity and societal risk perception to preventive 
intention for the low self-efficacy group of G2. Our findings 
indicated that, for those high in self-efficacy, individuals 
reported high preventive intention regardless of their nega-
tive affect level. However, for those with low self-efficacy, 
preventive intention increased along with negative affect. 
The findings did not support our hypothesis (H4), which 
expected a positive association between negative affect and 
preventive intention for high self-efficacy individuals. Cog-
nitive dissonance might provide affordance for the results. 
When people are not self-confident, they feel more fear-
ful, anxious, and worried, and they are more likely to have 
the intention to follow the preventive policies to lower the 

dissonance and tension they experience. However, whether 
such change only happens in belief and intention instead of 
behavior as in former research (Fotuhi et al., 2013) needs 
further study. Nevertheless, such findings suggest the impor-
tance of building people’s confidence in achieving preven-
tive measures. Public education and practical nudge strate-
gies, such as posting more public service advertisements and 
providing more sanitizers at public places, can help to facili-
tate people’s preventive behaviors and improve their efficacy.

Family Patterns in Coping with the Pandemic

The study revealed three types of families in coping with 
the pandemic at its early stage. The family is the key unit for 
epidemic control in collectivistic cultures like China where 
families usually live together. Thus, studying the family as 
a “whole” facilitates our understanding of family interaction 
(family system theory; Bowen, 1978) and further provides 
implications to the understanding and governance of social 
systems. Parent-child and marital dynamics, as well as fam-
ily norms, can be key factors for individuals’ underlying 
behavioral processes. The interactions within each subsystem 
exhibit adaptive meanings (Rothbaum et al., 2002). Indeed, 
former research posits that families may vary in vulnerability 
to the sequelae of the COVID-19 pandemic (Prime et al., 
2020) due to both the objective situation, such as socioeco-
nomic status, and subjective factors, such as communication 
and belief systems. In this study, a difference also exists in 
responses to the risk at the beginning. Approximately half of 
the families (i.e., stand-by families) are rational, being cau-
tious to the adversity and showing high preventive intention. 
Precautious families are also alert in prevention while expe-
riencing low negative affect. Meanwhile, insensitive families 
can be an issue for the pandemic control within society, as all 
the generations in this type of family perceive lower risk and 
report lower negative affect and preventive intention. Facing 
a high infectiousness virus like COVID-19, these families 
can be the weak part of the chain of pandemic control and 
threaten social management. Thus, recognizing and motivat-
ing these families to follow preventive measures actively will 
hugely benefit pandemic control.

Different generations in each of the three family types 
showed relatively consistent response patterns, probably 
because of the collectivistic culture in which the participants 
were embedded. However, strict control policies employed 
by many cities and districts have increased the chances that 
family members staying together, with intensive physical 
contact and emotional contact (Lebow, 2020). For example, 
there has been the intensive transformation of workplaces 
from the institutional form toward the home-office form. It 
is therefore possible that families have become closer than 
before, including those in individualistic societies. However, 
whether this change truly happened and whether the change 
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could survive the end of the pandemic among Western fami-
lies calls for more exploration.

Contributions, Limitations, and Future Directions

The study contributes to the field of pandemic coping by 
revealing the intergenerational disparities in responses, 
uncovering the mechanism of risk perception linking to 
behavioral intention, and categorizing family types in reac-
tions. Theoretically, the model supports the importance of 
severity perception across three generations and the role of 
negative affect in arousing individuals’ preventive inten-
tion. In addition, helping the public to build self-efficacy has 
the potential to facilitate the intention to follow preventive 
measures. The three types of families imply the existence 
of family dynamic in coping with the pandemic. Practically, 
generational differences in this study indicate that commu-
nicating with different populations by considering their dif-
ferences and enhancing people’s confidence in overcoming 
the epidemic is crucial for pandemic control. Particularly 
designed health communication that especially targets the 
elderly to increase their intention to follow preventive meas-
ures may be needed. At the same time, insensitive families 
should also be given special attention. Although they only 
comprise a small part, they may still bring great risks to 
society under the pandemic.

Although the study has several contributions, the research 
still has certain limitations. Hence, we have some suggestions 
for the direction of future studies. First, the participants cov-
ered in this study were mainly from non-outbreak rather than 
high-risk areas like Wuhan. Therefore, generalizing the find-
ings to people from outbreak centers should be careful. Future 
research could include the pandemic severity of the locations 
as a moderator and compare people’s responses. Second, the 
study only explored people’s responses at the early stage of the 
pandemic without tracing the pandemic development. Longi-
tudinal studies could provide valuable implications in policies 
and strategies for pandemic control along with its evolution. 
Third, factors that accounted for different family response pat-
terns were not clarified in this study. External indexes, such as 
social class and demographic factors, together with internal 
factors, such as interactions and relationship qualities between 
family members, should be further inquired to provide more 
direct standards to recognize insensitive families. In addition, 
the sample size was relatively small, and large-scale research 
is needed to verify the findings in this study. Despite these 
limitations, the study contributes to the understanding of dif-
ferent generations’ responses to the unprecedented COVID-19 
pandemic at its first stage, in which risk perception, especially 
perceived severity, was linked to preventive intentions through 
negative affect. Moreover, families might have reacted in three 
different ways. Therefore, pandemic control should take the 

characteristics of different generations and family patterns into 
consideration.
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