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Background: Understanding the compliance of infected individuals and the 
psychological process underlying compliance during pandemics is important 
for preventing and controlling the spread of pathogens. Our study investigated 
whether fundamental social motives mediate the relationship between having 
infectious disease and compliance.

Methods: An online survey was conducted in March 2020, during the severe 
phase of the COVID-19 outbreak in China to collect data from 15,758 participants. 
The survey comprised self-report questionnaires with items pertaining to current 
symptoms (COVID-19 symptoms, other symptoms or no symptoms), the 
Fundamental Social Motive Inventory, and measures of compliance. Correlation 
analysis, linear regression analysis, and structural equation model were used for 
data analysis.

Results: The participants with COVID-19 symptoms had lower levels of compliance 
than those without symptoms, and their lower compliance was caused by a 
decrease in disease avoidance (indirect effect = −0.058, 95% CI = [−0.061, −0.056]) 
and familial motives (indirect effect = −0.113, 95% CI = [−0.116, −0.062]). Whereas 
exclusion concern (indirect effect = 0.014, 95% CI = [0.011, 0.017]) suppressed the 
effects of COVID-19 symptoms on compliance, the effect disappeared in the 
multiple mediation model, while those of disease avoidance and familial motives 
remained.

Conclusion: Our findings emphasize the critical role of disease avoidance and 
familial motives in promoting compliance with public health norms during 
pandemics and suggest that enhancing these motives may serve as an effective 
intervention strategy to mitigate noncompliance among potentially infected 
individuals.
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1. Introduction

The Coronavirus Disease 2019 (COVID-19) pandemic, which 
emerged in December 2019, rapidly disseminated worldwide (Jin 
et  al., 2020; Park et  al., 2020), causing billions of infections and 
millions of deaths (World Health Organization, 2022). Although the 
pandemic is gradually abating, the valuable lessons learned and 
warnings issued by this global crisis endure. In the absence of vaccines, 
it is crucial to employ effective measures to control the transmission 
of infectious diseases. A vital strategy for achieving this is by 
preventing potential carriers of the disease from interacting with 
others and directing them toward receiving proper diagnosis and 
treatment (Rothan and Byrareddy, 2020). Despite significant efforts to 
control the spread of COVID-19, numerous news reports since the 
onset of the pandemic have indicated that some individuals infected 
with the virus exhibit noncompliance with recommended health 
protocols. This includes refusing to quarantine, maintaining social 
distance, or concealing symptoms to participate in social gatherings, 
which exacerbates the transmission of the disease. Therefore, the 
present study aims to investigate whether individuals’ perception of 
their infectious disease symptoms affects their compliance with group 
norms during pandemics. Specifically, we hope to explore whether 
individuals with infectious disease symptoms exhibit lower levels of 
compliance than those without such symptoms. Fundamental social 
motives have been considered critical for understanding and 
predicting people’s behavior in social group living (Jonason and 
Zeigler-Hill, 2018). Thus, we  attempt to examine the effect of 
infectious symptoms on compliance through the fundamental social 
motive lens.

1.1. COVID-19 symptoms and compliance

Infectious disease has imposed a substantial threat to human 
survival and reproduction throughout the evolutionary process 
(Inhorn and Brown, 1990). Salient group norms during pandemics are 
highly associated with preventing and containing the spread of 
pathogens. Complying with group norms is beneficial for decreasing 
infection risk and improving the survival of individuals and groups 
(Murray et al., 2011; Wu and Chang, 2012). People are more likely to 
comply with group norms during pandemics (Cashdan and Steele, 
2013). However, infected people have been found to have tendencies 
to deviate from norms. Individuals with COVID-19 symptoms have 
lower rates of self-isolation and timely testing (Rubin et al., 2020; 
Smith et  al., 2020a,b). Such discrepancy in compliance between 
infected and uninfected people might be associated with changes in 
fundamental social motives.

1.2. Fundamental social motives in 
pandemics

Fundamental social motives shaped by human evolutionary 
history guide behavior to manage recurrent threats, challenges, and 
opportunities in social life to achieve survival and reproductive goals 
(Kenrick et al., 2010a). Such systems involve self-protection, disease 
avoidance, affiliation, status seeking, mate seeking, mate retention and 
kin care (Neel et  al., 2016). The motivational priorities vary with 

situational cues and individual differences (Griskevicius and Kenrick, 
2013; Jonason and Zeigler-Hill, 2018).

The pandemic immensely threatens human survival and genetic 
continuity (Pyszczynski et al., 2021), and people respond by calibrating 
their effort distribution to social goals that better enable them to 
manage threats. In the critical period of pandemics, public health 
measures (e.g., social distance, stay at home, etc.) greatly limit 
interpersonal contact and social gatherings, leave little risk of being 
attacked by others and fewer opportunities for status seeking, mate 
seeking and establishing/improving affiliations, which reduces the 
necessity of fulfilling these goals. However, disease avoidance and 
familial motives [i.e., mate retention, kin care (family) and kin care 
(children)] may become more important for navigating the challenges 
in social life during pandemics for people with and without 
infection symptoms.

Studies have found that the presence of pathogens leads people 
to perceive themselves as less social and increases their tendency to 
avoid others (Mortensen et  al., 2010). A considerable body of 
evidence shows that proactive prevention and avoidance behavior 
greatly reduce infection risk and increase the survival opportunities 
for individuals and their family members during pandemics 
(Hatchett et al., 2007; Chan et al., 2020). These findings suggest that 
the disease avoidance motive directly guides preventive perceptions 
and behavior during pandemics. Familial motives are generally 
prioritized in social life (Ko et al., 2020). People prefer to stay with 
family members or mates when facing threats and fears (Florian 
et al., 2002; Cox et al., 2008) since genetically related people and 
mates provide more social support to buffer psychological distress 
(Li et al., 2021) and exhibit more altruistic behavior toward each 
other (Acevedo et al., 2019). An article reviewing 45 relevant studies 
showed that kin contribute to child care and children survival 
success (Sear and Mace, 2008). This evidence indicates that disease 
avoidance and familial goals are prioritized in shaping social 
behavior during pandemics. Salient group norms during pandemics 
usually aim at preventing and containing infection to reduce the 
mortality of group members. Compliance with group norms reduces 
infection risk and improves the survival of individuals and their 
family members. Disease avoidance and familial motives may 
facilitate compliance during pandemics.

1.3. Infection, compliance and fundamental 
social motives

Infectious diseases are closely associated with death and exclusion 
in evolutionary history.

In the early stages of pandemics, death looms larger due to lack of 
antiviral drugs. Individuals with infection symptoms may be more 
conscious of the threat of death and have higher death anxiety. As 
argued by terror management theory, proximal defences are activated 
to suppress death-related thoughts to reduce death anxiety when 
conscious of the threat of death (Kosloff et al., 2019). Studies have 
shown that death anxiety caused an avoidance of threat-related 
information (Golman et al., 2017; Lee and Kim, 2021), diversion-
seeking behavior (Wittkowski, 2015), and avoidance coping strategies 
during the COVID-19 pandemic (Partouche-Sebban et al., 2022). 
Denying threat or avoiding risk information about infectious disease 
decreases the importance and attention to the disease avoidance goal, 
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reducing the disease avoidance motive of individuals with 
infection symptoms.

Moreover, coping with death anxiety consumes cognitive 
resources (Hayes et  al., 2010), which may lead individuals with 
infection symptoms to pay less attention to others, even their family 
members and children. Previous studies have shown that high anxiety 
is associated with more concern for the self and fewer helping behavior 
(Mor and Winquist, 2002; Calderwood et al., 2018), making parents 
pay less attention to their children (Chemtob et al., 2010; Sprang and 
Silman, 2013). Hence, individuals with infection symptoms may have 
fewer familial motives.

In conclusion, the perception of having an infectious disease 
during a pandemic arouses death anxiety, which distracts people from 
disease prevention and familial relationships. Decreasing disease 
avoidance and familial motives decrease the necessity and urgency to 
comply with group norms. Therefore, we hypothesize that disease 
avoidance and familial motives mediate the relationship between 
infection symptoms (have vs. not) and compliance during pandemics.

On the other hand, people often label and exclude those with 
infectious disease (Park et al., 2003), which may initiate the exclusion 
concern of individuals with infectious symptoms. Social exclusion 
obstructs access to resources, threatens survival, and has negative 
impacts on physical and mental health (Macdonald and Leary, 2005). 
Gaining social acceptance through compliance is a common strategy 
to alleviate the exclusion concern when perceiving an exclusion threat 
(Romero-Canyas et al., 2010). Alternatively, concealing a stigma to 
avoid exclusion is another option but requires cognitive efforts (Meyer, 
2003). Managing the threat of death in highly stressful situations costs 
cognitive resources (Hayes et al., 2010), suggesting that individuals 
with infection symptoms are more likely to choose a compliance 
strategy to relieve exclusion concerns. However, individuals with 
COVID-19 symptoms were found to be less willing to comply with 
social norms (Rubin et al., 2020; Smith et al., 2020a,b). Thus, we expect 
the relationship between infection symptoms (have vs. not) and 
compliance to be suppressed by the exclusion concern motive.

1.4. The current study

The primary objective of this study was to examine the effect of 
infection symptoms on compliance with group norms during a 
pandemic and the potential effects of fundamental social motives to 
bias the compliance of individuals exhibiting such symptoms. 
We explore the mediating effects of disease avoidance and familial 
motives, as well as the suppression effect of exclusion concern motive 
on the relationship in both simple and multiple mediation models 
(Figure  1). The present study contributes to the enhanced 
comprehension and amelioration of the conduct of infected 
individuals during pandemics and provides substantial insights for 
devising public policy and formulating responses to future crises.

2. Methods

2.1. Participants and procedures

Data were collected from the First Affiliated Hospital of the 
University of Science and Technology of China online data platform, 

Risk assessment of 2019-nCoV infection, from March 25 to April 1, 
2020. During that period, Wuhan was still under lockdown, and 
specific antiviral drugs and vaccines against COVID-19 had not yet 
been developed. The final sample consisted of 15,758 participants 
(4,999 were male, 31.72%), aged from 17 to 80 (Mage = 41.32 ± 14.216), 
mostly from Anhui Province (98.97%). All participants participated 
and completed the questionnaire voluntarily. The study protocol was 
approved by the institutional review board of the Ethics Committee of 
the Institute of Psychology, Chinese Academy of Sciences (reference 
number: H20016).

2.2. Measures and materials

2.2.1. Fundamental social motives
The Chinese version of the Fundamental Social Motives Scale was 

adapted from The Fundamental Social Motives Inventory (Neel et al., 
2016) by three social psychologists familiar with the fundamental 
social motive framework. Each motive was condensed into a single 
item using the most culturally acceptable expression according to the 
definition of motives. This scale contains 11 items that assess 11 
motives, including disease avoidance, mate retention, kin care 
(family), kin care (children), exclusion concern, group, friendship 
retention, independence, self-protection, status, and mate seeking (see 
Supplementary Table S1 in Additional file 1 for details). Participants 
reported their current level of intensity toward these motives/goals on 
a 5-point Likert-type scale ranging from 1 (not at all strong) to 5 (very 
strong). Cronbach’s Alpha showed a reliability coefficient of 0.745 in 
this study, while the KMO test value was 0.812 (>0.7), and the Bartlett’s 
spherical test value was 13,914.080 (p  < 0.001), indicating good 
structural validity of the scale.

2.2.2. Compliance
To minimize potential pressure arising from questionnaire 

completion in the epidemic environment, a comprehensive item was 
utilized to assess participants’ compliance with group norms. 
Participants were asked to rate their level of willingness to comply 
with norms within their Qunti/Zuzhi1 on a 5-point scale, ranging from 
1 (not at all strong) to 5 (very strong).

2.2.3. COVID-19 symptoms
To explore the hypothesis, a question was used to collect 

information about the participants’ COVID-19 symptoms. The 
participants were requested to indicate their current symptoms by 
selecting from the following three options: (1) having symptoms, such 
as fever, cough, fatigue, etc., that are established COVID-19 symptoms 

1 In Chinese, Qunti is translated as group and Zuzhi is translated as 

organization. Although organization is a type of group, our preliminary study 

found that lay persons in China believe that Zuzhi is different from Qunti (1 = not 

at all, 10 = very different; M = 7.43), Zuzhi are generally considered a task group 

with high entitativity, like governmental agencies, political parties (particularly 

the Communist Party of China), and affiliations associated with work and study 

(e.g., company, university and school classes), while Qunti are considered 

loose associations and social categories (e.g., women, college students). Thus, 

we parallel Qunti and Zuzhi in the question to express the concept of group.
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(World Health Organization, 2020); (2) having other symptoms, with 
an additional option to report symptoms not listed; and (3) not 
experiencing any symptoms. The participants who selected any of the 
listed symptoms were coded as COVID-19 symptoms, and those who 
chose other symptoms or no symptoms were coded as other symptoms 
or no symptoms, respectively. Previous studies have demonstrated that 
other symptoms (e.g., dizziness, coryza) are positively correlated with 
higher levels of anxiety, distress and depression, which may influence 
behaviors (Stanton et al., 2020; Wang et al., 2020). Therefore, to better 
test the hypothesis and clarify the impact of infectious disease 
symptoms on compliance, we included all three symptom groups in 
the subsequent analysis, resulting in a multi-categorical independent 
variable. To identify motivational and behavioral biases associated 
with COVID-19 symptoms, we constructed two dummy variables: 
COVID-19 symptoms (vs. no symptoms) and other symptoms (vs. no 
symptoms), with healthy individuals serving as the baseline. The 
severity of other symptoms did not significantly impact fundamental 
social motives and compliance (ps > 0.05), so we consolidated all other 
symptoms into a single group (see Supplementary Table S2 in 
Additional file 2 for details).

2.2.4. Control variables
Individual differences in social motives can be  influenced by 

various life history factors, such as sex, age, and job status (Neel et al., 
2016; Kavaliers et al., 2019). Pregnancy status has also been identified 
as an important variable that may affect individuals’ behavior during 
a pandemic (Safi-Keykaleh et al., 2022). Furthermore, previous studies 
have shown that factors such as disease history, contact with a source 
of infection, and the cumulative number of confirmed provincial cases 
can influence people’s perception of the pandemic (Rodriguez-Rey 
et al., 2020; Brooks et al., 2021; Aminizadeh et al., 2022). Specifically, 
medical personnel who are at risk of COVID-19, workplace violence, 
and work overload may be more prone to anxiety and depression, 
which can impact their behavior (Heidarijamebozorgi et al., 2021; 
Jamebozorgi et  al., 2022; Sheikhbardsiri et  al., 2022). We  also 

considered the implicit answering norm of filling out the blank for 
reporting other symptoms, which may reflect participants’ compliance. 
Therefore, sex, age, pregnancy status, job status, disease history, 
exposure to infection, cumulative number of confirmed provincial 
cases, medical personnel and details of other symptoms were 
controlled for in the following analysis.

2.3. Statistical analysis

SPSS version 23.0 was employed to conduct descriptive statistics, 
bivariate correlations, and linear regressions to examine the 
relationship between symptom perception, fundamental social 
motives, and compliance with group norms, as well as to identify 
which motives are important for compliance during the pandemic. 
We used confirmatory factor analysis and structural equation model 
(SEM) using the lavaan package for R (Rosseel, 2012; R Core Team, 
2022). Confirmatory factor analyze was utilized to specify the latent 
variable (familial motives). The reliability of the scale was evaluated 
through Cronbach’s alpha and composite reliability (CR), and 
discriminant validity in SEM analysis was measured through average 
variance extracted (AVE). The structural equational model (SEM) was 
used to explore the theorized relationships among variables and assess 
the mediation models’ fitness. However, the study noted that χ2 is 
sensitive to sample size, and since the sample size in this study is very 
large, obtaining accurate model fits becomes difficult (Wen et al., 2004; 
Bagozzi and Yi, 2012). Therefore, the present study relied mainly on 
the following indices to assess model fit: absolute fit indices such as 
root mean square error of approximation (RMSEA; ≤0.08 
recommended), goodness of fit index (GFI; ≥0.90 is acceptable), and 
standardized root mean square residual (SRMR; ≤0.08 recommended), 
as well as incremental fit indices such as normed fit index (NFI) and 
comparative fit index (CFI; NFI, CFI ≥ 0.90 is acceptable; Schermelleh-
Engel et  al., 2003; Kline, 2016). Finally, this study verified the 
significance of paths and mediation effects through bias-corrected 

FIGURE 1

The proposed mediation model.
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percentile Bootstrap with 5,000 resamples and a confidence 
interval of 95%.

3. Results

3.1. Descriptive statistics and correlations

Table  1 summarizes the characteristics of the sample. The 
descriptive statistics and correlation matrices of the major variables 
are presented in Table 2. For the participants with no symptoms or 
COVID-19 symptoms, compliance was motivated by all fundamental 
social motives except affiliation (independence). For the participants 
with other symptoms, compliance was motivated by all fundamental 
social motives except affiliation (independence) and mate seeking (see 
Supplementary Table S3 in Additional file 3). The results suggested 
that people believe that compliance helps them approach most 
fundamental social goals in life.

3.2. Linear regression analyses

As expected, compliance was significantly lower in the participants 
with COVID-19 symptoms than in those with no symptoms 
(β = −0.037, p < 0.001). There was no significant difference in 
compliance between the participants with other symptoms and those 

with no symptoms (β = −0.023, p = 0.050). Among the control 
variables, exposure to infection and job status (among students and 
retirees) corresponded to decreased compliance, whereas participants 
who reported details regarding other specific symptoms and those 
who were pregnant exhibited higher compliance (see 
Supplementary Table S4 in Additional file 4 for details).

Compared with the participants with no symptoms, those with 
COVID-19 symptoms had lower levels of disease avoidance 
(β = −0.033, p < 0.001), mate retention (β = −0.032, p < 0.001), kin care 
(family) (β = −0.034, p < 0.001) and kin care (children) (β = −0.025, 
p = 0.001) and a higher level of exclusion concern (β = 0.038, p < 0.001). 
The participants reporting other symptoms also had lower levels of 
disease avoidance (β = −0.053, p < 0.001), mate retention (β = −0.057, 
p < 0.001), kin care (family) (β = −0.060, p < 0.001) and kin care 
(children) (β = −0.043, p < 0.001) and a higher level of exclusion 
concern (β = 0.044, p < 0.001) than the participants with no symptoms. 
Current symptoms had no significant impact on the motives of self-
protection, affiliation (group), affiliation (friendship retention), mate 
seeking, and status seeking (ps > 0.05). Additionally, the results showed 
that the affiliation (independence) motives of the participants with 
COVID-19 symptoms and those with other symptoms were higher 
than those of the participants with no symptoms (ps < 0.05), suggesting 
that poor health may lead people to be less social.

The regression of motives on compliance revealed that disease 
avoidance (β = 0.389, p < 0.001), familial motives (mate retention: 
β = 0.437, p < 0.001; kin care (family): β = 0.473, p < 0.001; kin care 

TABLE 1 Characteristics of the sample (N = 15,758).

Variable Total sample 
(N = 15,758)

No symptom 
(n = 12,531)

Other symptoms 
(n = 2,540)

COVID-19 symptoms 
(n = 687)

N % N % N % N %

Sex

  Male 4,999 31.72% 3,835 30.60% 857 33.74% 307 44.69%

  Female 10,759 68.28% 8,696 69.40% 1,683 66.26% 380 55.31%

Age (M ± SD) 41.318 ± 14.216 40.491 ± 13.965 44.417 ± 14.515 44.948 ± 15.457

Job status

  At work 13,742 87.21% 10,959 87.46% 2,208 86.93% 575 83.70%

  Retiree 1,486 9.43% 1,113 8.88% 279 10.98% 94 13.68%

  Student 530 3.36% 459 3.66% 53 2.09% 18 2.62%

Medical staff

  Medical staff 390 2.47% 336 2.68% 44 1.73% 10 1.46%

  Nonmedical staff 15,368 97.53% 12,195 97.32% 2,496 98.27% 677 98.54%

Pregnant

  Pregnant 66 0.42% 0 0.00% 66 2.60% 0 0.00%

  Not pregnant 15,692 99.58% 12,531 100.00% 2,474 97.40% 687 100.00%

Disease history

  Chronic diseases 3,465 21.99% 2,500 19.95% 695 27.36% 270 39.30%

  No chronic diseases 12,293 78.01% 10,031 80.05% 1,845 72.64% 417 60.70%

Exposure to infection

  Has been exposed 23 0.15% 17 0.14% 2 0.08% 4 0.58%

  Never been exposed 15,719 99.75% 12,513 99.86% 2,532 99.68% 674 98.11%

  Not sure 16 0.10% 1 0.0% 6 0.24% 9 1.31%
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(children): β = 0.438, p < 0.001) and exclusion concern (β = 0.082, 
p < 0.001) improved compliance. Self-protection, affiliation (group), 
affiliation (friendship retention), mate seeking, and status seeking also 
had positive effects on compliance (ps < 0.001), but affiliation 
(independence) did not (p > 0.05; see Supplementary Table S4 
for details).

These findings indicated that, in line with our predictions, disease 
avoidance, familial motives and exclusion concern played crucial roles 
in the link between symptoms and compliance during pandemics. 
Figure 2 shows the regression results.

3.3. Structural equation modeling

A confirmatory factor analysis (CFA) was conducted on the latent 
variable of familial motives. The analysis demonstrated that the model 
of the scale had an acceptable fit with the data (CFI = 0.994, 
GFI = 0.997, NFI = 0.993, SRMR = 0.016, RMSEA = 0.045 [0.039, 
0.052]). The standardized factor loading was 0.808 for mate retention, 
0.868 for kin care (family) and 0.835 for kin care (children) motives. 
Additionally, the Cronbach’s α was 0.782 (>0.7), CR was 0.784 (>0.6), 
and AVE was 0.549 (>0.5), suggesting that the measurement model 

has good reliability and good convergent validity (Bagozzi and Yi, 
1988; Hair et al., 2006).

We used SEM to check the fit of predictive mediation model and 
verify the significance of the indirect effects. As shown in Table 3, 
Model 1 showed good fit to the data (CFI = 0.902, GFI = 0.985, 
NFI = 0.901, SRMR = 0.018, RMSEA = 0.051 [0.046, 0.055]). The results 
suggested that COVID-19 symptoms (vs. no symptoms; relative 
indirect effect = −0.058, 95% CI = [−0.061, −0.056]), and other 
symptoms (vs. no symptoms; relative indirect effect = −0.053, 95% 
CI = [−0.077, −0.028]) indirectly affected compliance via disease 
avoidance motive. Model 2 showed the goodness of model fit as the 
values of CFI = 0.966, GFI = 0.979, NFI = 0.965, SRMR = 0.012, 
RMSEA = 0.041 [0.038, 0.043], and suggested that COVID-19 
symptoms (vs. no symptoms; relative indirect effect = −0.113, 95% 
CI = [−0.116, −0.062]) and other symptoms (vs. no symptoms; relative 
indirect effect = −0.112, 95% CI = [−0.156, −0.072]) indirectly affected 
compliance via familial motives. The fit of Model 3 was not acceptable 
according to the following parameter: CFI = 0.409, GFI = 0.985, 
NFI = 0.426, SRMR = 0.018, RMSEA = 0.048 [0.044, 0.052]. However, 
the relative indirect effects of exclusion concern were significant 
(COVID-19 symptoms (vs. no symptoms): relative indirect 
effect = 0.014, 95% CI = [0.011, 0.017]); other symptoms (vs. no 

TABLE 2 Descriptive statistics and bivariate correlations of major variables.

Variables M SD 95% CI 1 2 3 4 5

No symptom (n = 12,531)

  1 Compliance 3.922 0.936 [3.906, 3.939]

  2 Disease avoidance 4.206 0.876 [4.191, 4.222] 0.393***

  3 Mate retention 4.130 0.891 [4.115, 4.146] 0.445*** 0.413***

  4 Kin care (family) 4.234 0.820 [4.220, 4.248] 0.480*** 0.441*** 0.563***

  5 Kin care 

(children)
4.144 0.969 [4.127, 4.161] 0.424*** 0.360*** 0.486*** 0.604***

  6 Exclusion 

concern
2.996 1.014 [2.978, 3.013] 0.073*** 0.101*** 0.124*** 0.107*** 0.107***

COVID-19 symptoms (n = 687)

  1 Compliance 3.741 1.010 [3.665, 3.817]

  2 Disease avoidance 4.052 0.940 [3.982, 4.123] 0.308***

  3 Mate retention 3.999 0.947 [3.928, 4.069] 0.382*** 0.364***

  4 Kin care (family) 4.096 0.870 [4.031, 4.161] 0.413*** 0.325*** 0.556***

  5 Kin care 

(children)
4.045 1.006 [3.970, 4.120] 0.419*** 0.269*** 0.482*** 0.616***

  6 Exclusion 

concern
3.176 0.994 [3.102, 3.251] 0.130** 0.115** 0.175*** 0.167*** 0.190***

Other symptoms (n = 2,540)

  1 Compliance 3.937 0.917 [3.901, 3.973]

  2 Disease avoidance 4.158 0.874 [4.124, 4.192] 0.401***

  3 Mate retention 4.087 0.882 [4.053, 4.121] 0.407*** 0.371***

  4 Kin care (family) 4.189 0.826 [4.157, 4.221] 0.465*** 0.430*** 0.524***

  5 Kin care 

(children)
4.150 0.921 [4.114, 4.186] 0.444*** 0.402*** 0.490*** 0.621***

  6 Exclusion 

concern
3.063 1.021 [3.024, 3.103] 0.111*** 0.048* 0.113*** 0.113*** 0.124***

*p < 0.05, **p < 0.01, ***p < 0.001.
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A B

C D

E

FIGURE 2

Simple mediation models with standardized path coefficients. *p < 0.05, **p < 0.01, ***p < 0.001. Relations among COVID-19 symptoms, (A) Disease 
avoidance and compliance. (B) Mate retention and compliance. (C) Kin care (family) and compliance. (D) Kin care (children) and compliance. 
(E) Exclusion concern and compliance.

TABLE 3 Model fit indices for SEM of mediation analysis.

SEM 
model

Path Relative 
indirect 
effect

Boot SE 95% 
BootCI

CFI GFI NFI RMSEA 
[90%CI]

SRMR

Model 1 X1-DA-C −0.058 0.001
[−0.061, 

−0.056]
0.902 0.985 0.901

0.051 [0.046, 

0.055]
0.018

X1-DA-C −0.053 0.013
[−0.077, 

−0.028]

Model 2 X1-FM-C −0.113 0.026
[−0.116, 

−0.062]
0.966 0.979 0.965

0.041 [0.038, 

0.043]
0.012

X2-FM-C −0.112 0.021
[−0.156, 

−0.072]

Model 3 X1-EC-C 0.014 0.001 [0.011, 0.017] 0.409 0.985 0.426
0.048 [0.044, 

0.052]
0.018

X2-EC-C 0.009 0.003 [0.004, 0.014]

Model 4 X1-DA-C −0.014 0.004
[−0.023, 

−0.007]
0.970 0.984 0.969

0.040 [0.038, 

0.043]
0.011

X2-DA-C −0.013 0.003
[−0.020, 

−0.007]

X1-FM-C −0.104 0.024
[−0.152, 

−0.057]

X2-FM-C −0.103 0.020
[−0.144, 

−0.066]

X1-EC-C −0.002 0.001 [−0.005, 0.000]

X2-EC-C −0.001 0.001 [−0.003, 0.000]

X1: COVID-19 symptoms (vs. no symptoms); X2: other symptoms (vs. no symptoms); DA: disease avoidance; FM: familial motives; EC: exclusion concern; C: compliance. CFI, GFI, 
NFI ≥ 0.90 is acceptable; RMSEA ≤ 0.08 recommended; CI = confidence interval; SRMR ≤ 0.08 recommended.
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symptoms; relative indirect effect = 0.009, 95% CI = [0.004, 0.014]). 
Given the two relative total effects of Model 3 were negative, exclusion 
concerns had a suppression effect in this model.

To estimate the specific indirect effect of each mediator while 
controlling for others, we employed a multiple mediation model. The 
results show that the model has acceptable fit indices: CFI = 0.970, 
GFI = 0.984, NFI = 0.969, SRMR = 0.011, RMSEA = 0.040 [0.038, 
0.043]. As shown in Table 3, the specific indirect effects are significant 
for disease avoidance, mate retention, kin care (family), and kin care 
(children) but not for exclusion concerns. The unique effect of 
exclusion concern disappeared after controlling for disease avoidance 
and familial motives. These findings suggest that disease avoidance 
and familial motives, instead of exclusion concerns, play essential roles 
in the effects of COVID-19 symptoms on compliance.

In addition, our analysis revealed that age exhibited a positive 
moderating effect on the pathway from COVID-19 symptoms (vs. no 
symptoms) to familial motives (β = 0.002, p = 0.014), suggesting that 
age alleviated the negative effect of COVID-19 symptoms on familial 
motives. As noted by the life history theory, age can serve as a proxy 
for life stage, and with advancing age, individuals tend to shift their 
focus from somatic effort to reproductive effort (Neel et al., 2016). To 
ensure successful reproduction and offspring rearing, people tend to 
prioritize investing in kinship and mate relationships, leading to the 
strengthening and stability of familial motives across the adult lifespan 
(Finkel and Eastwick, 2015; Ko et al., 2020).

4. Discussion

In the early stages of pandemics, specific antiviral drugs and vaccines 
are not available to the general public, and group norms become crucial 
in preventing the spread of diseases. The current study investigated the 
compliance of individuals with infectious symptoms and whether 
fundamental social motives mediate the relationship between infectious 
symptoms and compliance through a large sample survey conducted 
during the severe period of the COVID-19 outbreak in China.

4.1. Symptoms, fundamental social motives 
and compliance

4.1.1. Individuals with COVID-19 symptoms
In line with our expectation, the individuals with COVID-19 

symptoms complied less with group norms than those with no 
symptoms, which can be  attributed to the decrease in disease 
avoidance and familial motives. A reasonable explanation is that death 
anxiety interferes with the fundamental social motives that are 
important for shaping compliance behavior during pandemics. 
Individuals who perceive themselves to have COVID-19 symptoms 
experience higher death anxiety (Sadri Damirchi et al., 2020; Zeng 
et al., 2021), which results in less attention given to risk information 
related to infectious disease and less concern for others, thereby 
decreasing disease avoidance and familial motives. Our results are 
broadly consistent with the findings of research on COVID-19, such 
as death anxiety leading to denial of the virus’s contagiousness or 
lethality and the avoidance of important information (Menzies and 
Menzies, 2020; Song et al., 2021; Partouche-Sebban et al., 2022) and 
COVID-19 symptoms undermining the ability to care for family 
members and children (Spinelli et al., 2020; Ding et al., 2021).

As expected, exclusion concerns suppressed the effects of 
infectious symptoms on compliance, suggesting that increases in 
exclusion concerns decreased the compliance of infected individuals 
to some extent. The behavioral immune system leads people to 
prevent infection through aversion, exclusion or avoidance of 
infected individuals (Murray and Schaller, 2016). When feeling a 
threat of exclusion, individuals with infectious symptoms may 
attempt to obtain social acceptance through compliance. 
Nevertheless, the suppression effect disappeared with the mediation 
effects of disease avoidance and familial motives remained in the 
multiple mediation model. The indirect effect may have attenuated 
because disease avoidance and familial motives are more important 
for managing threats and the chance to live through a pandemic 
society than exclusion concerns, even for individuals with infectious 
symptoms. This is supported by our results that the disease avoidance 
and familial motives of individuals with or without COVID-19 
symptoms were significantly higher than their exclusion concerns 
(ps < 0.001, see Table 2 for details).

4.1.2. Individuals with other symptoms
Additionally, we found that the compliance of individuals with 

other symptoms decreased with the reduction in disease avoidance 
and familial motives, although the direct effects were not significant. 
Having other symptoms indicates poor health, which increases the 
perceived risk of COVID-19 infection and death anxiety (Stanton 
et al., 2020). As a result, attention to disease avoidance and familial 
care should be decreased, but the insignificant direct effects suggest 
that the impacts of other symptoms on compliance are subtle, and 
other factors may play a part in the relationship (Shrout and Bolger, 
2002). Perceived vulnerability to disease (PVD) predicts conformity 
attitudes (Wu and Chang, 2012). During the COVID-19 pandemic, 
PVD was found to increase preventive behavior and beliefs in public 
health measures, whereas anxiety and depression increase maladaptive 
behavior (De Coninck et al., 2020; Stangier et al., 2021). These findings 
indicate that PVD and anxiety may influence the relationship between 
other diseases and compliance in different directions. Future research 
should explore how PVD intertwines with anxiety to affect the 
compliance of individuals with other diseases during pandemics.

4.2. Theoretical and practical implications

A large sample survey conducted during the critical period of the 
COVID-19 pandemic to explore the social motive mechanism 
underlying the compliance of people with infectious disease has 
strong ecological validity and important implications for both 
understanding the psychological processes of infected people and 
containing the spread of infectious disease.

In line with previous studies (Rubin et  al., 2020; Smith et  al., 
2020a,b), the current study showed that people with infectious disease 
complied less with norms and went further by showing that having 
infectious disease or a poor health status affects compliance via 
multiple fundamental social motives. These findings are consistent 
with studies showing that individual differences influence the priority 
of social motives and that motives guide behavior (Maner et al., 2005; 
Kenrick et al., 2010b). Different from past works focusing mainly on 
life history variables (e.g., sex, age, relationship status; Finkel and 
Eastwick, 2015; Jonason and Zeigler-Hill, 2018), our study 
demonstrated that the perception of having an infectious disease and 
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health status are also important factors predicting changes in social 
motives, which ultimately affect compliance during pandemics.

The second implication lies in the finding that reduced disease 
avoidance and familial motives biased the compliance of infected 
people and those with poor health during pandemics, which highlights 
the motivational bias of people at high risk to comply with norms that 
help prevent and contain the infectious disease. These findings 
indicate that interventions aimed at increasing these motives might 
serve as an effective strategy to improve compliance during a public 
health crisis such as the COVID-19 pandemic. For instance, media 
advocacy and effective hospital policies can guide the motive levels of 
infected individuals toward improving their behavior (Sheikhbardsiri 
et al., 2020; Chen et al., 2022).

4.3. Limitations and future directions

The first limitation is that to minimize the length of the 
questionnaire for application during the pandemic, the study included 
only one measure of compliance. Previous studies showed that 
compliance tendency varies with the type of norms. For example, 
compliance with cleaning behavior was higher than compliance with 
containing behavior during the COVID-19 pandemic (Toussaint et al., 
2020; Bailey et al., 2021). Thus, in future studies, we plan to develop 
graphical scenarios of compliance to investigate whether the effects of 
the perception of having an infectious disease on compliance vary 
across norms. Similarly, to alleviate the burden on study participates, 
single-item and comprehensive measures of each motive were 
employed in this study. While the overall reliability of the Fundamental 
Social Motives Scale is deemed satisfactory, using a multiple-item 
scale may be more advantageous for measuring specific motives. Thus, 
in future studies, we aim to provide more detailed measures of motives.

Second, previous studies have shown that the perception of having 
COVID-19 symptoms increases death anxiety (Sadri Damirchi et al., 
2020), but the current study did not measure death anxiety directly. 
Future research should verify the role of death anxiety in the 
relationship between the perception of having an infectious disease 
and fundamental social motives.

Third, the data in this study are cross-sectional in nature, which 
prevents causal claims from being supported. Future research should 
manipulate the perception of having an infectious disease as well as the 
pandemic threat to test the causal links between infectious disease and 
fundamental social motives and the links between infectious disease 
and compliance by experiments. However, as an exploratory 
investigation during a real pandemic, the study provides a new 
perspective and important preliminary findings for understanding the 
mechanism underlying the compliance of people with infectious disease.

5. Conclusion

The present study shows that infectious disease symptoms predict 
compliance with group norms during pandemics and that multiple 
fundamental social motives mediate the relationship. Having COVID-19 
symptoms leads to lower compliance with group norms mainly due to a 
reduction in disease avoidance and familial motives. Whereas exclusion 
concern has a suppression effect on the relationship between having 
COVID-19 symptoms and compliance, the effect disappeared when 
disease avoidance and familial motives were controlled for in the multiple 

mediation model. These findings demonstrate that disease avoidance and 
familial motives play essential roles in the compliance of individuals with 
infectious disease during pandemics. Our findings highlight the 
importance of taking fundamental social motives into consideration 
when developing interventions to control the spread of pathogens in 
public health crises during pandemics.
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