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background
The main goal of this cross-sectional study was to evalu-
ate, in women, the association between the behavioural in-
hibition system/behavioural activation system (BIS/BAS) 
and fear of COVID-19-related self-infection and infection 
of loved ones (family members, friends, relatives). Several 
studies have indicated that the psychological consequenc-
es of COVID-19 are serious especially among women. On 
the other hand, little is known about the role of the BIS 
and BAS in shaping responses and behaviour during the 
COVID-19 pandemic. The article deals with this issue.

participants and procedure
The sample consisted of 415 women between the ages of 
18 and 67. A numerical rating scale comprising 11 degrees 
of fear was used to assess participants’ COVID-19-related 
fear, and the BIS and BAS were evaluated using Carver and 
White’s BIS/BAS scales.

results
A small positive correlation was observed between the BIS 
and participants’ COVID-19-related fear of loved ones’ in-
fection. The BIS explained two percent of the COVID-19-
related fear of loved ones’ infection dimension.

conclusions
The BIS weakly, but significantly correlated with women's 
fear of their loved ones being infected by COVID-19. This 
study highlights the possible role of the BIS mechanism 
in women's response to COVID-19-related fear, but only 
when the threat affects loved ones. Comparative studies 
between men and women are necessary.
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Background

COVID-19 is an infectious disease that causes mild 
to moderate symptoms of respiratory distress and 
occasionally severe symptoms – up to and including 
death. In addition to somatic symptoms, COVID-19 
is associated with many burdensome restrictions on 
people’s social sphere, including the maintenance of 
social distance and isolation (Adhikari et al., 2020). 
Several studies have indicated that the psychological 
consequences of the COVID-19 pandemic are equal-
ly serious. For example, higher levels of anxiety and 
depression were typically displayed in health pro-
fessionals (da Silva &  Neto, 2021) and in the gen-
eral Italian population – one of those most affected 
by COVID-19 (Mazza et al., 2020). Moreover, PTSD 
symptoms, depression, extreme anxiety, and sleep 
disorders were shown to be the most significant risk 
factors for Chinese students in quarantine develop-
ing mental health problems (Tang et al., 2020). 

Several studies have indicated that the COVID-19 
pandemic was more of a challenge for women than 
for men. According to Galasso et  al. (2020), more 
women than men in America and Europe consid-
ered the COVID-19 pandemic a  significant threat, 
primarily for themselves. Furthermore, Zamarro and 
Prados (2021) demonstrated that women were heav-
ily burdened with caring for young children, even 
when they were working, and they experienced se-
vere psychological distress associated with the risk 
of losing a job.

Many studies pointed out differences between 
men and women in response to the COVID-19 threat. 
In a  study of Chinese health care workers, gender 
was demonstrably one of the most significant risk 
factors for anxiety, along with contact history and 
one’s access to protective measures. Symptoms of 
anxiety and depression were observed significantly 
more often in women than in men (Fitzpatrick et al., 
2020; Rodríguez-Rey et  al., 2020; Xiao et  al., 2020). 
According to García-Fernández et al. (2021), women 
exhibited higher acute stress levels in response to 
the development of the COVID-19 pandemic com-
pared to men. Similarly, Hou et al. (2020) found se-
vere stress and worse resilience to stress in women 
than in men. Moreover, Liu et al. (2020) highlighted 
the presence of significantly higher levels of post-
traumatic stress symptoms, such as re-experiencing 
or hyper-arousal, in women compared to men. Maz-
za et  al. (2020) showed that individuals, especially 
women, who had an infected family member or 
acquaintance reacted with a  higher level of anxi-
ety and depression. Furthermore, fear for oneself 
and beloved others may be reduced by high levels 
of optimism, general trust, and a  lack of belief in 
conspiracy theories (Jovančević & Milićević, 2020). 
In Hungary, it has been shown that young people 
with an average or below average perceived health 

condition, as well as women, faced the most stress 
in reaction to the early stage of COVID-19. Hungar-
ian women were more worried about the virus but 
also agreed more with the government’s interven-
tions (Szabo et al., 2020; see also Alonzi et al., 2020). 
De Coninck et al. (2020) also suggested that elderly 
people and women perceive themselves as more sus-
ceptible to COVID-19 infection. Finally, maladaptive 
coping mechanisms among people who are more 
prone to stress (e.g., the elderly, those with chronic 
diseases, or pregnant women) indicate a lower toler-
ance to uncertainty caused by the COVID-19 pan-
demic and, thus, a greater frequency of anxiety and 
depression (Rettie & Daniels, 2020).

Knowledge about the links between personal-
ity and psychological reaction to the COVID-19 
pandemic is still in the initial stages. For example, 
negative affectivity, detachment, antagonism, and 
psychoticism were related to psychometrically mea-
sured emotional problems in Italians during the first 
month of the COVID-19 pandemic (Somma et  al., 
2020). Aschwanden et  al. (2020) found that higher 
levels of neuroticism were associated with longer 
COVID-19 pandemic duration estimates, whereas 
higher levels of extraversion were related to shorter 
pandemic duration estimates. Fernández et al. (2020) 
corroborated this, reporting that women with high 
levels of neuroticism and COVID-19-related fear 
faced greater psychological distress under quaran-
tine conditions. Moccia et  al. (2020) further dem-
onstrated that high levels of psychological distress 
perceived in the general Italian population during 
an early stage of the pandemic were associated with 
high levels of depressive, cyclothymic, and anxious 
affective temperaments. Prentice et  al. (2020) also 
suggested that emotional intelligence may positive-
ly impact proactive coping strategies in a pandemic 
situation.

The BIS and BAS theories offer some of the most 
accurate descriptions of the relationship between 
personality and psychopathology (Bijttebier et  al., 
2009; Kimbrel et al., 2007). However, little is known 
about the role of BIS/BAS mechanisms in behav-
iour regulation under the threatening conditions of  
COVID-19. 

According to the original version of Gray’s (1982) 
reinforcement sensitivity theory (RST), personal-
ity includes two basic, separate brain-motivational 
systems detecting and responding to appetitive or 
aversive signals: the behavioural inhibition system 
(BIS) and the behavioural activation system (BAS). 
The original RST suggests that the BAS is activated 
by conditioned appetite stimuli (e.g., reward stim-
uli). According to Carver and White (1994), BAS is 
associated with the search for anticipated rewards 
(BAS Reward Responsiveness), the achievement of 
goals (BAS Drive), and the desire for new stimuli 
(BAS Fun Seeking). 
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On the other hand, BIS is associated with sensi-
tivity to conditional aversive stimuli (e.g., punish-
ment signals; Gray, 1982). Behavioural inhibition 
system activity is responsible for the experience of 
negative feelings such as fear, anxiety, frustration, 
or sadness in response to signals of punishment, 
a  lack of reward, or novelty (Gray, 1990). Accord-
ing to Gray (1994), the BIS regulates arousal and at-
tention when an individual encounters punishment 
signals and novel and fear-related stimuli. It seems 
that, for many people, the COVID-19 pandemic de-
velopments are new, unknown, and fear-related 
stimuli. As a  result, in these people, a  strong BIS 
may produce not only anxiety, but other symptoms 
as well, such as depression and social dysfunction. 
Katz et al. (2020) confirmed that high BIS sensitiv-
ity is related to depression and anxiety. Moreover, 
Katz and Yovel (2020) demonstrated the relationship 
between punishment sensitivity and rumination, 
a mechanism that linked stressful life situations (e.g., 
a pandemic situation) with depression and anxiety 
(Michl et al., 2013). Heponiemi et al. (2003) further 
demonstrated that BIS sensitivity could predispose 
a person to emotional distress and may generally in-
crease his or her susceptibility to stress in various 
situations. Kennis et al. (2013) suggested that BIS ac-
tivation is associated with neuroticism and anxiety 
traits, whereas BAS activation is associated with ex-
traversion, novelty seeking, reward dependence, and 
openness to experience. Such connections indicate 
the potential role of BIS and BAS in the regulation of 
behaviour in stressful situations.

Current study

The results of numerous studies have consistently 
shown that the COVID-19 pandemic has presented 
a greater burden for women than for men. Moreover, 
compared to men, women react with greater stress to 
the COVID-19 threat. Risks arising from COVID-19 
may apply directly to the entity or his or her loved 
ones, such as family members, friends, or relatives. 
We thought it interesting to explore to what ex-
tent women experience fear of self-infection and to 
what extent fear of loved ones’ infection. Moreover, 
we were interested in the role of BIS/BAS mecha-
nisms in this process. As Ma-Kellams and Wu (2020) 
demonstrated, high BIS levels observed in women 
compared to men, at a comparable BAS level, could 
explain women’s reactions such as sadness or fear 
in response to negative experiences (e.g., natural 
disasters). This study investigated the relationship 
between the BIS and fear of COVID-19-related self-
infection and loved ones’ infection among women. 
High BIS levels were hypothesized to show a posi-
tive association with both of the aforementioned 
fears.

ParticiPants and Procedure

PartiCiPants

The study sample comprised 415 women gathered 
from the general population via the University of 
Warsaw online recruitment platform. The partici-
pants’ ages ranged from 18  to 67 years (M = 30.20, 
SD  =  9.60). Table 1 presents the sociodemographic 
characteristics of the study sample.

PrOCedure

This was an anonymous study, and participation was 
voluntary and without compensation. Each partici-
pant provided informed consent at the beginning of 
the questionnaire. Data were collected between April 
2020 and May 2020 during a  high-intensity period 
of coronavirus infections in Poland. All procedures 
performed in the studies were approved by the lo-
cal Research Ethics Commission at the University of 
Warsaw, Faculty of Psychology. 

MeasureMents

An 11-point numerical rating scale was used to mea-
sure the intensity of fear of COVID-19 infection for 
oneself and loved ones (family members, friends, 
relatives). Each participant assessed the severity of 
fear they experienced at the time of testing by point-

Table 1

Sociodemographic variables in the studied sample  
(N = 415)

Variables Women

Education, n (%)

Higher 277 (66.7)

Secondary 132 (31.8)

Primary 6 (1.4)

Marital status, n (%)

Single 183 (44.1)

Married 204 (49.2)

Divorced 28 (6.7)

Place of residence, n (%)

Rural areas 82 (19.8)

Small towns 54 (13.0)

Large cities 279 (67.2)
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ing to a number on a scale from 0 (I feel absolutely no 
fear) to 10 (I feel unimaginable fear). A higher total 
score on this scale thus indicated greater fear. The 
same scale was used for the COVID-19 fear assess-
ment in the US regions (Fitzpatrick et  al., 2020), as 
well as for the threat of coronavirus infection as-
sessment among cancer patients during therapy in 
a Polish population (Sigorski et al., 2020). It is worth 
noting that 11-point numerical scales are also used 
for pain intensity diagnosis (Farrar et al., 2001), for 
measuring pain and tiredness among cancer patients 
(Oldenmenger et al., 2013), and to describe the stress 
experienced by adolescents and adults (Karvounides 
et al., 2016). 

Participants’ BIS and BAS were assessed using 
Müller and Wytykowska’s (2005) Polish version of 
the BIS/BAS scales (Carver & White, 1994). The BIS/
BAS scales consisted of a 20-item questionnaire with 
four scales (Cronbach’s α coefficients for the current 
sample are in parentheses): BIS (α = .87; Criticism or 
scolding hurts me quite a bit), BAS Drive (α = .70; I go 
out of my way to get things I want), BAS Fun Seeking 
(α = .63; I crave excitement and new sensations), and 
BAS Reward Responsiveness (α = .77; It would excite 
me to win a contest). 

statistiCal analysis 

All computations were done using IBM’s (2017) SPSS 
Statistics 25 statistical package. All questionnaire 
data were digitally recorded. Relationships among 
variables were examined with Pearson product-mo-
ment coefficients (an absolute value of r = .1 is clas-
sified as small, an absolute value of r = .3 is classified 
as medium, and an absolute value of r = .5 is classified 
as large; Cohen, 1988). 

results

Data normality was checked based on the skewness 
and kurtosis values (ranged from –1.5 to 1.5) following 
the criteria specified by Tabachnick and Fidell (2013).

All the data analysed in the study reached the cri-
terion of compliance with the normal distribution. 

Table 2 provides the descriptive statistics and the 
Pearson’s r correlations for the sample. A low posi-
tive correlation was observed between participants’ 
BIS and fear of loved ones’ COVID-19 infection. The 
female group displayed significantly greater fear of 
loved ones contracting COVID-19 compared to their 
fear of self-infection (t = –18.73, df = 414, p <  .001, 
Cohen’s d = .82). 

To determine the extent to which BIS and BAS 
can be viewed as predictors of COVID-19-related 
fears, a  linear regression analysis was conducted. 
An analysis of the variance inflation factors (VIFs) 
suggested no multicollinearity between predictors in 
the regression analysis (all VIFs < 2, tolerances > .50). 
Based on the regression coefficients, the BIS (β = .16, 
p < .01) proved to be a significant predictor of a fear 
of loved ones being infected by COVID-19. The re-
sults are summarized in Table 3. 

discussion

The present study found a  relationship between 
high BIS sensitivity and fear of loved ones’ infection 
with COVID-19 among women, although this effect 
was weak. For biological and socio-cultural reasons 
(McLean &  Anderson, 2009), women are generally 
more prone to fear than men, but these differenc-
es may also be based on the regulative role of the 
BIS. According to Leen-Feldner et al. (2004), people 

Table 2

Descriptive statistics and Pearson’s r correlations between BIS and BAS scales and COVID-19-related fear  
of self-infection (SI) or loved ones’ infection (LOI) in the sample (N = 415)

Women
M (SD)

BAS D BAS FS BAS RR COVID-19 
SI

COVID-19 
LOI

BIS 21.06 (5.19) –.13** –.01 .51*** .09 .16***

BAS Drive (BAS D) 9.87 (2.60) .38*** .33*** –.02 –.03

BAS Fun Seeking (BAS FS) 10.57 (2.64) .40*** –.06 –.02

BAS Reward Responsiveness 
(BAS RR)

15.35 (3.51) .05 .08

COVID-19 self-infection fear (SI) 4.07 (2.38) .61***

COVID-19 fear of loved ones’ 
infection (LOI) 

6.23 (2.87) –

Note. BIS – behavioural inhibition system; BAS – behavioural activation system; **p < .01, ***p < .001.
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who encounter new fear-related stimuli (which the  
COVID-19 pandemic has generated) respond with 
stronger arousal upon activation of the BIS. In gen-
eral, women have perceived high levels of stress in 
reaction to COVID-19 and its consequences (Ausín 
et al., 2020; Broche-Pérez et al., 2020; di Fronso et al., 
2020; Fitzpatrick et al., 2020; Szabo et al., 2020). As 
López-Atanes et al. (2020) suggested, the greater se-
verity of psychological distress among women in re-
sponse to COVID-19 may be attributed to tensions 
such as economic inequalities, insufficient recogni-
tion, greater involvement in housework, and in-
creased childcare. In the case of health care work-
ers, female staff comprise the majority of those who 
directly care for COVID patients – a potentially fatal 
occupational hazard.  

The stimulation of the BIS is associated with pas-
sive avoidance, leading to the assessment of the risk 
associated with the event, rumination, and con-
sequent anxiety (Merchán-Clavellino et  al., 2019). 
The current COVID-19 pandemic has significantly 
increased uncertainty about the economy, employ-
ment, finances, relationships, and physical and men-
tal health. We believe that women who have higher 
BIS levels are more likely to exhibit fear of COVID-19 
infection under such conditions, and rumination may 
intensify this process. Women may not tolerate un-
certainty as well as men (Doruk et al., 2015), and this 
intolerance “reflects a  core component of anxiety”, 
perhaps even “the most fundamental fear” (Ouellet 
et al., 2019, p. 10). 

Our results indicate that women have a  much 
greater fear of their loved ones becoming infected 

with COVID-19 compared to their fear of self-in-
fection. This suggests that women are more orient-
ed towards the risk of COVID-19 infection in their 
relatives (family members, friends, or relatives) than 
themselves. This may be a result of the traditionally 
defined role of a woman – shaped by social expec-
tations and gender norms – as a person performing 
caring functions within a family (see Ketcher et al., 
2020). 

According to Power (2020), women had already 
performed unpaid care work prior to the COVID-19  
pandemic, but the pandemic crisis and related 
lockdown caused this burden to rise dramatical-
ly. Rodrigues et  al. (2021) stressed that, during the  
COVID-19 pandemic, women most often took care 
of the elderly, sometimes living outside the house-
hold, and more often took on other tasks such as 
childcare or housework. In his review, Connnor et al. 
(2020) drew attention to women working in health 
care and taking care of patients. According to the au-
thors of the review, social norms that require women 
to assume caring roles in hospitals are particularly 
strengthened during a pandemic. It cannot be ruled 
out that women’s attitudes towards caring for fam-
ily members may increase their concerns about the 
infection of COVID-19 in other relatives as well and 
may increase their fear of loved ones being infected 
by COVID-19.

Our results partially confirmed the hypothesis re-
garding the association between the BIS and wom-
en’s fear responses related to COVID-19 infection. 
Analysis of the results showed that the BIS explained 
only 2% of the variance in the fear of COVID-19 in-

Table 3

Linear regression analysis of BIS/BAS dimensions as predictors of COVID-19-related fear of self-infection (SI) 
and loved ones’ infection (LOI) in the whole sample (N = 415) with variance inflation factor (VIF)

Variables B SE β R2 adjusted Semi-partial 
correlations

VIF Tolerance

COVID-19 SI .00

BIS .03 .03 .07 .05 1.61 .62

BAS D .00 .05 .00 .00 1.36 .74

BAS FS –.08 .05 –.09 –.08 1.35 .74

BAS RR .04 .05 .05 .04 1.97 .51

COVID-19 LOI .02

BIS .09 .03 .16** .13 1.61 .62

BAS D .00 .06 .00 .00 1.36 .74

BAS FS –.03 .06 –.03 –.02 1.35 .74

BAS RR .01 .06 .01 .00 1.97 .51
Note. BIS – behavioural inhibition system; BAS – behavioural activation system; BAS D – BAS Drive; BAS FS – BAS Fun Seeking; 
BAS RR – BAS Reward Responsiveness; **p < .01.
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fection in loved ones. Despite such a low score, it no-
tably points to the possible significance of the BIS for 
the level of fear of COVID-19. Certainly, the BIS is 
not the only factor explaining the level of fear stud-
ied. It is likely that other personality traits, such as 
anxiety as a  trait, neuroticism, or harm avoidance, 
are also important for the fear level tested. 

Nevertheless, our study is not without limita-
tions. Notably, only a group of women was studied, 
and extending it to include men may affect the final 
study result. The exclusively female sample may have 
limited our ability to generalise the results. The fact 
that we studied well-educated women living in cit-
ies could also have been significant for the level of 
recorded variables. We suggest including men and 
more diverse participants in terms of education and 
place of residence in future research. Moreover, we 
did not document the presence of physical and men-
tal health disorders in the participants, nor did we 
observe how their social situation could affect their 
emotional state during the pandemic. We also did 
not control for other personality variables that could 
affect their level of COVID-19-related fear. Further-
more, the cross-sectional study design limited the 
understanding of causal processes between the BIS 
and COVID-19 fears. The final limitation resulted 
from the use of Carver and White’s BIS/BAS scales 
in the present research. This measure was based 
on Gray’s original reinforcement sensitivity theory 
(RST), rather than the more recent revision of the 
theory. Although research indicates a similarity be-
tween Carver’s and revised measures of BIS/BAS, we 
suggest future comparative studies including both 
the original BIS/BAS measure and the revised RST 
measure.

conclusions

The BIS weakly, but significantly correlated with 
women’s fear of their loved ones being infected by 
COVID-19. This study highlights the role of the BIS 
mechanism in women’s response to COVID-19-relat-
ed fear, but only when the threat affects loved ones. 
Comparative studies between men and women are 
necessary. 
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