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Psychology & health

Making sense of COVID-19: a longitudinal investigation 
of the initial stages of developing illness 
representations

Shoshana Shiloha, Shira Pelega and Gabriel Nudelmanb

aschool of Psychological sciences, tel aviv University, tel aviv, Israel; bschool of Behavioral sciences, 
academic college of tel aviv-yafo, tel aviv, Israel

ABSTRACT
Objectives:  To describe and explain peoples’ developing threat 
appraisal and representations of the novel illness COVID-19 over 
the first months of the pandemic. The Common-Sense Model of 
illness perceptions provided the theoretical framework.
Design:  A cross-sectional study with 511 respondents and a 
follow-up study 4 months later on 422 respondents completing an 
online survey measuring demographic factors, media consumption, 
self-assessed health, experience with the disease, health anxiety, 
COVID-19 threat, worries and cognitive and emotional illness 
representations.
Results: Health anxiety, media consumption, female gender, lower 
self-assessed health, knowing a deceased COVID-19 patient and 
being infected explained variance in threat appraisal. Worries rep-
resented 2 factors: psychosocial and existential. Threat appraisal 
and worries explained variance in illness representations. 
Representations of the disease worsened and started stabilizing 
over time. Emotional representations were exceptionally stable and 
explainable by threat appraisals.
Conclusions:  These studies revealed the initial stages of develop-
ing representations of a new disease in the context of the COVID-19 
pandemic. Gaining insights into those representations is key to 
understanding, predicting and modifying behavioral and mental 
responses to the pandemic.

On March 11, 2020, the World Health Organization (WHO) declared COVID-19 a pan-
demic. With no vaccine or medication to cope with the novel disease, behavior was 
the only weapon to fight it (Arden & Chilcot, 2020). Given that voluntary behavior 
results from foreseeable psychological processes, the purpose of this study was to 
gain insights into people’s feelings and thoughts about COVID-19 that are expected 
to explain psychological and behavioral consequences.

Within the framework of the Common Sense Model (CSM) of self-regulation 
(Leventhal et al., 1992), individuals’ representations (perceptions and beliefs) of illnesses 
are important mediating links between health threats and responses to them. Five 
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core dimensions of illness representations are delineated: identity of the threat (its 
symptoms and label); cause (e.g. infection, genetic); time line (duration and develop-
ment); consequences (somatic and psychosocial); and controllability (prevention and 
cure). The initial response to a health threat is an automatic elicitation of cognitive 
and emotional illness representations, followed by planning and execution of coping 
responses and evaluation of coping outcomes that completes the self-regulation 
process. Variations in representations are expected to evoke different responses to 
the same condition. This theory has been used extensively and successfully in numer-
ous studies of healthy and patient groups around the world (Dempster et  al., 2015a; 
Hagger et  al., 2017).

The CSM distinguishes between prototypes (memory structures developed over 
years) and representations. The latter are the mental models activated at specific 
times and are presumed to be dynamic and changing (Leventhal et  al., 2016). 
Prototypes are of critical importance for the formation of illness representations 
because they provide standards for comparisons with experience (Leventhal, 2019). 
Relevant cues (e.g. symptoms, health-related news items) perceived as creating a 
problem for the individual—a health threat—activate the prototypes on which specific 
representations can develop. But what if a health threat is novel, like the COVID-19 
pandemic?1 What if the news about the pandemic is terribly threatening, but the 
person has no related prototype in memory to match it (the 2002 SARS epidemic 
did not spread in Israel)? How are illness representations formed under such condi-
tions? The first aim of the study was to find responses to these questions. As a starting 
point to answering these questions, health threat appraisals were examined for their 
components and structure, the cues eliciting them, and their effects on cognitive and 
emotional representations of COVID-19.

Health threats are defined mainly by perceived risk (likelihood of contracting the 
disease) and perceived disease severity (Leppin & Aro, 2009), and both explain 
health worries (Shiloh et  al., 2013). Threat appraisal may vary considerably among 
people facing the same situation. Thus, the next aim of the study was to discover 
factors that can explain variance in threat appraisals. One such factor is mass media 
consumption. Extensive mass media coverage of a disease outbreak and overflow 
of information may result in increased threat appraisals (Falagas & Kiriaze, 2006). 
Another potential source of variance in threat appraisals is self-assessed health 
(Leventhal et  al., 2011). It was expected that people who perceive their health as 
generally good will appraise the COVID-19 threat as lower than people who assess 
their health as poor. Personality factors and emotional states were also presumed 
to affect threat appraisals (Leventhal et  al., 1992, 1999), with individuals high in 
health anxiety expressing higher threat appraisals (Asmundson & Taylor, 2020). 
Finally, we expected that personal experience with COVID-19 would increase threat 
appraisals.

COVID-19, however, was more than just a health threat. It was clear from the 
beginning of the pandemic that people’s concerns and worries extended far beyond 
fears of being infected, as the mandated closing of businesses and work places caused 
vast unemployment and financial worries. Another measure taken to contain the 
disease, self-isolation, was a cause for worry. Being quarantined during a pandemic 
can have negative psychological effects, including confusion, anger, frustration, and 
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even post-traumatic stress symptoms (Brooks et  al., 2020). The high levels of uncer-
tainty is also a source of threat and worry (Taha et  al., 2014), as are interpersonal 
conflicts and worries about vulnerable relatives. Taken together, we decided to extend 
the scope of threat appraisals elicited by COVID-19 to domains of worry other than 
the narrow definition of a health threat. In view of the fact that representations of 
COVID-19 were expected to evolve over time, two studies were performed: Study 1 
from April 21 to 24 2020, when a first peak of new infections in Israel occurred, and 
4 months later on August 10 to19, during a second wave of the pandemic in the 
country.

Study 1

The main aim of the study was to describe and explain peoples’ threat appraisals 
and representations of the COVID-19 disease. In view of the above theoretical con-
siderations and literature summary, the present study explored a tentative model for 
explaining the formation of the COVID-19 representations (Figure 1). The model 
suggests that background factors, i.e. health anxiety, media consumption, self-assessed 
health and personal experience with the disease affect health threat appraisals (severity 
and risk perceptions) and other worry domains (personal, social, financial), which, in 
turn, relate to emotional and cognitive representations of COVID-19.

Methods

Participants

In order to achieve 0.8 power in detecting small mediating effect sizes, the necessary 
sample size is N = 462 (Fritz & MacKinnon, 2007)2. Participants were 511 individuals 
recruited to the study by a survey company ensuring the sample was representative 
of the Israeli population: 48% male; mean age 40.61 years (SD = 15.09, range 18–70); 
mean number of school years 15 (SD = 4.54); 57% married or in a steady relationship. 
Of the initial dataset of 537 participants, 15 were eliminated for having the same 
exact IP address as another (randomly chosen) participant, and 11 for unreasonably 
short completion time (less than 441.42 seconds) defined as 3 times the Semi-Quarterlies 
Range lower than the Mean time. Work status at the time of the study (after the 
initial introduction of COVID-19 mitigation policies) consisted of: 22% on unpaid leave, 

Figure 1. a process model describing the development of coVID-19 representations.
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21% employed as usual, 19% working from home, 8% on paid leave, 8% unemployed 
prior to the pandemic, 7% retired, 2% laid off during the pandemic, and the remaining 
12% reported other statuses such as maternity leave, student, part-time work and 
disability leave.

Health-related background: 2.5% reported having been infected with COVID-19 but 
not hospitalized; 6.5% reported being quarantined after possible exposure to the 
virus or for self-protection; 23% reported knowing a COVID-19 patient and 4% knew 
someone who had died of the disease; 18% reported having a chronic illness of some 
kind (e.g. asthma, heart disease, diabetes, hypertension, renal disease and hepatitis).3 
On a 7-point scale ranging from 1 = very bad to 7 = excellent, the mean score of 
self-assessed health was 5.59 (SD = 0.98).

Instruments

An online questionnaire was used to collect the data.
Background data. Demographic information regarding age, gender, education level, 

marital and work statuses were reported at the beginning of the questionnaire, fol-
lowed by medical background questions including a self-assessed health scale (1= 
very bad to 7 = excellent) and a report on chronic health conditions. Personal expe-
rience with COVID-19 was assessed by questions on being infected oneself, knowing 
someone who got infected and/or died of COVID-19, and being quarantined due to 
the pandemic.

Consumption of media. In response to the question: ‘How much information about 
COVID-19 do you consume (through newspapers, TV, etc.)?’, responses were reported 
on a 7-point scale (1 = not at all to 7 = extensive).

COVID-19 threat appraisal. The COVID-19 threat was assessed by 3 items often 
used for measuring disease threat (de Zwart et  al., 2009): personal chances of being 
infected by COVID-19, chances of being infected compared to people of the same 
sex and age, and appraisal of the severity of the condition. All questions used 
7-point scales. The vulnerability score was computed by averaging the 2 items about 
chances of being infected (Cronbach’s α = .75). Higher scores denote higher threat 
appraisal.

COVID-19 worries. Worries representing health and other life domains (Topper et  al., 
2014) potentially affected by the pandemic were generated by the authors. Twelve 
worries were listed: financial concerns, self-health worries, worry about health of 
relatives, death anxiety, fear of uncertainty, harm to partner/romantic relationship, 
harm to family relationships (e.g. parents, children), loneliness, disruption of education/
career plans, mental health worries, disturbance to leisure activities and fear of social 
crime/violence. Worries were rated on 7-point scales ranging from 1 = no worry at all 
to 7 = extreme worry. Respondents could add unlisted worries, and the few who used 
this option mostly repeated worries that were listed or added idiosyncratic worries 
such as war, gaining weight, political concerns4.

COVID-19 cognitive and emotional representations. Cognitive representations of 
COVID-19 were measured by 6 single-item 7-point scales from the Brief Illness 
Perception Questionnaire (B-IPQ) (Broadbent et  al., 2006). The original instrument 
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was designed for patients and phrased to capture perceptions of an illness that 
respondents have. It was adapted to the current study by instructing respondents 
to check the number (1–7) that best corresponds to their views of COVID-195. The 
items measured: consequences (illness’ effect on a patient’s life), identity (how much 
does a patient experience symptoms of the illness), timeline (how long does the 
illness last), personal control (patient’s control over the illness), treatment control 
(treatment can help the patient’s illness), and illness comprehensibility (how well do 
you feel you understand this illness). A seventh item measuring the perceived pre-
ventability of the disease was added since prevention was the only target of behav-
ioral efforts at that time. Three items of the B-IPQ were not used: ‘concern’ and 
‘emotionality’ were replaced by an extended measure of emotional representations 
(see below), and ‘causes’, an open question that is often eliminated in studies 
(Broadbent et  al., 2015), seemed pointless in view of the enormous publicity about 
the coronavirus.

Emotional representations of COVID-19 were measured by 8 items of the State-Trait 
Anxiety Inventory (Spielberger, 1984). Respondents were asked to report on 7-point 
scales ranging from 1 = not at all to 7 = extremely how much thinking about COVID-19 
makes them feel: fearful, upset, worried, anxious, tense, distressed, having bad mood 
and uncomfortable. An ‘emotional representations’ score, representing negative emo-
tions elicited by COVID-19, was computed by averaging across the items (Cronbach’s 
α = 0.94).

Trait health anxiety. Measured by the Health Anxiety Questionnaire (HAQ), a measure 
based on a cognitive behavioral analysis of health anxiety (Lucock & Morley, 1996). 
Respondents were asked to think about their habitual emotional states, unrelated to 
the current pandemic, and respond to 21 items (e.g. ‘Do you ever find it difficult to 
keep worries about your health out of your mind?’) on 7-point scales (ranging from 
1 = never to 7 = most of the time). The total score was computed by averaging across 
all items (Cronbach’s α reliability = 0.92).

Procedure

The study was approved by the institutional review board. The questionnaire was 
distributed online, using the Qualtrics platform. The introductory page explained that 
the study is being conducted for a university, deals with health issues related to the 
COVID-19 pandemic, and that participation is anonymous. After checking for eligibility 
(age over 18 years), participants expressed their consent by their willingness to enroll 
in the survey. They were reimbursed for their participation (~$2) by the survey com-
pany. Data collection was conducted on April 21–24, 2020, during a peak of new 
infections in Israel. After reporting background demographic and medical data, par-
ticipants filled out the threat and worry questionnaires, the COVID-19 representations 
and the trait health anxiety measures. The survey included other measures (e.g. 
behavioral reports and use of emotional coping strategies) that were not part of this 
study and will be published separately.

Statistical analyses. After examining the distributions of items measuring the 
threat and worry constructs, reliability analyses (Cronbach’s α) and factor analysis 
(of worries) were used to examine their internal composition. Next, bi-variate 
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Table 1. Means and standard deviations (SDs) and rotated factor loadingsa of worries (n = 511).

Worry
Mean 
(0–7) SD

loading on 
‘Psycho-social 
worry’ factor

loading on 
‘existential 

worry’ factor levelb

loneliness 3.60 1.91 .82 .11 4
Partner/romantic 

relationship
2.74 1.84 .73 .11 6

Mental health 3.22 1.92 .72 .34 5
Family relationships 3.19 1.97 .71 .23 5
leisure activities 4.14 1.83 .62 .24 3
education/career 3.18 1.91 .61 .24 5
social crime/violence 3.20 1.81 .57 .41 5
health of relatives 5.32 1.68 .10 .81 1
self-health 4.05 1.79 .18 .79 3
Uncertainty 4.38 1.87 .31 .74 2
Death anxiety 3.23 1.89 .32 .67 5
Financial concerns 4.45 1.81 .16 .61 2
aBold fonts indicate scale belonging.
bBy post-hoc analysis (scheffe’s test) following repeated-measures aNoVa.

correlations were computed between the background variables and threat and 
worry scores, and regression analyses (Enter method) were performed to discover 
predictors of threat and worry. Similarly, distributions of illness representations 
and their bi-variate correlations with threat and worry were examined, followed 
by regression analyses to explain variance in illness representations by threat and 
worry scores.

Results

COVID-19 worries and threat appraisals

Repeated-measures ANOVA indicated significant differences among means of worry 
domains (F(12,504) = 132.24, p < .000, ηp

2 = 0.21), with worry about relatives’ health 
highest, and worries about partner/romantic relationships lowest (Table 1). In view of 
the exploratory nature of studying COVID-19 worries and our wish to maximize inter-
pretability, we used Principal Component Analysis (PCA) with Varimax rotation. The 
analysis revealed 2 distinct factors of worries. As indicated by item loadings, factor 1 
was termed ‘psycho-social worries’ (highest components were loneliness and partner/
romantic relationship), and factor 2 was ‘existential worries’ (highest components were 
relatives’ and own health). All item loadings were >.56. Accordingly, 2 reliable worry 
scores were computed by averaging the relevant items: ‘Psycho-social worries’ (7 items, 
Cronbach’s α = 0.85) and ‘Existential worries’ (5 items, Cronbach’s α = 0.82). Existential 
worries (M = 4.29, SD = 1.38) were significantly higher (t(35) = −16.00, p < .000) than 
psychosocial worries (M = 3.40, SD = 1.35), and the Pearson correlation between the 2 
worry scales was 0.58. Regression analysis to predict psychosocial worries by background 
factors yielded a model explaining 32% of the variance by health anxiety (β = 0.48) and 
age (β = −0.16). Regression analysis to predict existential worries by background factors 
yielded a model explaining 37% of the variance by health anxiety (β = 0.41), age (β = 
−0.19), female gender (β = 0.22), media consumption (β = 0.19), self-assessed health (β = 
−0.09) and having been quarantined due to COVID-19 symptoms (β = −0.09). Those 
coefficients were significant (p < .01).
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Perceived illness severity was rated significantly higher than perceived vulnerability 
(t(497) = 19.91, p < .000; M = 4.96, SD = 1.60 and M = 3.33, SD = 1.19, respectively). The 
correlation between the scales was 0.17 (p < .000). The comparative risk item (chances 
of being infected compared to people of the same sex and age) was significantly 
lower (M = 3.30, SD = 1.34) than the mid-scale − 4 (t(497) = −11.70, p < .000, d = 0.52). 
Regression analysis to predict severity perceptions by background factors yielded a 
model explaining 19% of the variance by: media consumption (β = 0.21), female gender 
(β = 0.20), health anxiety (β = 0.18), age (β = 0.12), having chronic conditions (β = 0.10), 
and knowing someone who had died of COVID-19 (β = 0.09). Regression analysis to 
predict vulnerability perceptions by background factors yielded a model explaining 
17% of the variance by health anxiety (β = 0.31) and self-assessed health (β = −.15). 
Pearson correlations between threat appraisals and worries were: for perceived severity 
0.21 and 0.36 (p < .001) with psychosocial and existential worries, respectively; and 
for perceived vulnerability 0.21 and 0.32 (p < .001) with psychosocial and existential 
worries, respectively.

COVID-19 cognitive and emotional representations

The profile of COVID-19 representations as delineated by cognitive and emotional 
scale means is presented in Table 2. Repeated-measures ANOVA indicated significant 
differences among the representations (F(7,504) = 170.79, p < .000, ηp

2 = 0.70), with 
consequences (effects on patient’s life) highest and patient’s control over the disease 
lowest. Table 2 also presents results of regression analyses for predicting each of 
the illness representations by vulnerability and severity appraisals and both worries 
scores. As can be seen, emotional representations were best explained by all the 
predictors (53% of the variance), followed by consequences of the disease (27%, 
only by severity appraisals). Other representations were less explained by the inves-
tigated predictors.

Table 2. Means and standard deviations (SDs) of coVID-19 representations and their pre-
diction by threat appraisals (severity and vulnerability) and worries (existential and psycho-
social) (n = 511).

levela
Representation 
scale Mean SD

% explained by threat 
appraisals and worries significant predictors (β)

1 consequences 5.60 1.39 27% severity (0.48)
2 Identity 4.71 1.31 18% severity (0.40)
3 comprehensibility 4.34 1.53 3% severity (0.14); 

Vulnerability (0.10)
3 Prevention 4.28 1.56 2% Vulnerability (−.10)
3 treatment control 4.19 1.59 2% Psychosocial worries (0.14)
4 timeline 3.80 1.13 15% severity (0.28); 

vulnerability (0.15)
4 emotional 

representations
3.60 1.54 54% existential worries (0.46); 

Psychosocial worries 
(0.26); vulnerability 
(0.12); severity (0.10)

5 Patient control 2.77 1.49 1% –
aBy post-hoc analysis (scheffe’s test).
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Discussion

As predicted, higher threat appraisal was explained mainly by health anxiety, media 
consumption, lower self-assessed health, and personal experience with the disease. 
Female gender was also found to predict higher threat appraisal, in line with findings 
that women report higher levels of perceived vulnerability to dangerous events 
(Cohen-Louck, 2019; Kung & Chen, 2012), which has been attributed to their lower 
self-efficacy, tendency to use less effective coping strategies, and propensity to report 
their fears more openly (Solomon et  al., 2005). These results identify sub-groups in 
the population that are at increased risk of developing excessive distress and in need 
of support during a pandemic.

The highest component of the COVID-19 pandemic threat was its perceived severity, 
while risk (vulnerability) perceptions were relatively low. These findings are compatible 
with the literature derived from the psychometric paradigm of risk perceptions (Fischhoff 
et al., 1978). The most important determinant of a ‘risk image’ is the dread risk dimension, 
defined by involuntariness, uncontrollability, fatal consequences, and catastrophic results 
(Slovic, 2000). It seems that the severity component has captured the dread risk construct.

The finding that concern about the health of relatives was highest among the 
worries corresponds with reports from an ongoing study in Germany indicating that 
the motivation to protect vulnerable others explains willingness to restrict one’s 
behavior (Betsch, 2020). It is also possible that given the nature of COVID-19 and the 
age distribution of participants in Study 1, many of them may have perceived their 
aged relatives to be at greater risk than themselves. An unexpected observation was 
that younger age was associated with higher levels of worries. This agrees with find-
ings showing age-related reduction in worry and intolerance of uncertainty (Basevitz 
et  al., 2008). We speculate that, compared to older adults, younger adults facing the 
outbreak of the COVID-19 were more worried because they were less tolerant of the 
uncertainty in the situation, in addition to having a stronger feeling that the pandemic 
will interfere with pursuing their life goals.

The discovery of a clear factor structure separating ‘existential worries’ from 
‘psycho-social worries’ is noteworthy. The ‘psycho-social’ factor included expected com-
ponents such as loneliness, relationships, mental health, and education/career worries. 
The ‘existential’ factor, on the other hand, encompassed financial concerns and uncertainty 
in addition to the expected death fears and health concerns. Financial worries can cause 
serious psychological distress (Weissman et  al., 2020), and uncertainty is known to be 
an aversive experience underlying a range of psychological disorders (Barlow, 2000). 
According to Carleton (p. 39) ‘Fear of the unknown may be, or possibly is, the funda-
mental fear, representing an Archimedean lever for human psychology’ (Carleton, 2016). 
It is noteworthy that the outbreak of COVID-19 triggered such a fundamental worry.

Study 2

Threat appraisals and COVID-19 representations disclosed in Study 1 (T1) were expected 
to change with time and experience. All relevant factors were constantly changing, 
beginning with the natural development of the pandemic. The results of T1, which 
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was conducted at an early stage of the outbreak, were considered baseline bench-
marks for a repeat investigation 4 months later. Study 2 was conducted to discover 
whether and how the representations of the new disease changed, and to explain 
them vis-a-vis their equivalents at baseline and the mediating threat appraisals (at 
both times), as delineated in our research model (Figure 1). It was expected that 
cognitive representations of the disease will change over time, and become more 
explainable by threat appraisals and worries. In addition, the cross-sectional design 
of Study 1 limited arriving at directional conclusions regarding the predicted influences 
of threat appraisals on illness representations. Study 2, being a longitudinal extension, 
was intended in part to clarify the direction of influences between the two groups 
of variables.

Methods

All participants in T1 were contacted by the survey company on August 10th, 2020, 
during the second wave of the pandemic in the country (Figure 2), and asked to 
participate again in the study about COVID-19. Recruitment for T2 ended on August 
19th (a reminder was sent on August 15th).

Participants

A total of 422 individuals agreed to participate, 83% of the original sample. Fifty-one 
percent of the sample were male; mean age 41.99 years (SD = 15.08); mean number 
of school years 14.75 (SD = 4.87); 58% were married or in a steady relationship. Work 
status at the time of Study 2: 20% on unpaid leave, 23% employed as usual, 19% 
worked from home, 10% on paid leave, 8% unemployed prior to the pandemic, 8% 
retired, 2% laid off during the pandemic, and the remaining 10% reported other 
statuses. Health-related background: 3% reported having been infected with COVID-19; 
6% reported being quarantined after possible exposure to the virus or for self-protection; 
23% reported knowing a COVID-19 patient and 4% knew someone who had died of 
the disease; 18% reported having a chronic illness of some kind. On a 7-point scale, 
the mean self-assessed health was 5.58 (SD = 0.98).

Figure 2. two waves of data collection by distribution of new and accumulated cases of coVID-19 
in Israel.
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Instruments and procedures

The procedures and online questionnaire were the same as in T1, including the 
measures of background data, COVID-19 threat appraisals and worries, and COVID-19 
cognitive and emotional representations (see Study 1 Methods above).

Results

The profile of COVID-19 representations at T2 is presented in Table 3. Consistent with 
findings of T1, repeated-measures ANOVA indicated significant differences among the 
representations (F(7,415) = 186.03, p < .000, ηp

2=0.76), with consequences highest 
and patient control lowest.

T1–T2 comparisons

Comparisons between the baseline and longitudinal data (Table 3) indicate that threat 
appraisals increased over time (except for severity), vulnerability to the disease was 
appraised as higher, and existential and psychosocial worries increased. Emotional 
representations of COVID-19 did not change between the two studies, but some of 
the cognitive representations changed: consequences, timeline and identity represen-
tations increased, while comprehensibility decreased. That is, compared to four months 
earlier, respondents evaluated COVID-19 as affecting patients’ lives more seriously, 
causing more symptoms, lasting longer, and being less comprehensible. All the cor-
relations between the corresponding T1 and T2 scores were significant and the stability 
of worries and emotional representations was especially remarkable (r > 0.60).

Explaining variance in T2 representations

In order to explain variance in T2 COVID-19 representations by threat appraisals and 
worries, regression analyses were computed for each representation separately. 

Table 3. Means and SDs of t1 (study 1) and t2 (study 2) threat appraisals and illness 
representations and Pearson correlations between them (n = 422).

t1 t2 t1–t2
correlationM SD M SD t

Threat appraisals:
Vulnerability 3.30 1.20 3.68 1.16 −6.34** .49**
severity 4.96 1.57 4.98 1.48 −.30 .53**
existential worries 4.20 1.38 4.38 1.39 −3.12* .64**
Psychosocial worries 3.27 1.37 3.50 1.36 −4.26** .66**
Illness representations:
emotional Representations 3.52 1.60 3.45 1.65 1.14 .64**
consequences 5.52 1.37 5.77 1.22 −3.82** .46**
Prevention 4.29 1.53 4.35 1.49 −.71 .30**
timeline 3.83 1.12 4.20 1.17 −5.60** .31**
Patient control 2.80 1.49 2.83 1.53 −.29 .36**
treatment control 4.19 1.54 4.29 1.54 −1.13 .24**
Identity 4.70 1.30 4.95 1.22 −3.78** .40**
comprehensibility 4.25 1.56 3.74 1.63 6.36** .46**

*p < .01.
**p < .001.
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Predictors were entered in 3 consecutive steps: step 1 consisted of the equivalent 
T1 (baseline) representation; step 2 added the 4 baseline threat appraisals (severity, 
vulnerability, existential and psychosocial worries); and step 3 included the same 
threat appraisals measured at T2. Table 4 presents the model summaries for each of 
the representations, the amount of explained variance added by each step of the 
analysis (R2 change), and the predictors with significant standardized coefficients (β) 
in the final model.

In T2, like in T1, emotional representations were far better explained by the pre-
dictive model (60% of the variance) than were cognitive representations. A few of 
the cognitive representations (consequences, identity, patient control and timeline) 
were moderately predicted (33%-21% explained variance). Treatment control, preven-
tion and comprehensibility were least predicted by the model. yet, compared to the 
total explained variances in T1, all the representations were better explained at T2, 
even those that were hardly predicted. For example, the prediction of the prevention 
representation increased from 2% to 12%. As expected, baseline levels were significant 
predictors of all T2 representations. Interestingly, T2 threat appraisals, especially severity 
appraisals, added to explained variance of most T2 representations (except prevention 
and comprehensibility) beyond the contributions of the same appraisals at T1.

Finally, in order to test whether T1 illness representations predicted T2 threat 
appraisals (the direction opposite to our research model), we conducted another 
series of regression analyses in which each T2 threat appraisal (severity, vulnerability, 
existential and psychosocial worries) was predicted by its equivalent (baseline) mea-
sure on step 1, and by all T1 illness representations on step 2. The contributions of 
illness representations to predicting variance in T2 threat appraisals (R2 change in 

Table 4. Regression model summaries for predicting t2 coVID-19 representations (n = 422)
R2 change by steps

t2 representation step 1 step 2 step 3 significant predictors (β) total explained 
variance in t1

consequences .21*** .24** .33*** t2 severity (.32***)
t1 consequences (.30***)
t2 existential worry (.13*)

27%

Identity .16*** .20** .27*** t1 Identity (.32***)
t2 severity (.29***)
t1 Vulnerability (−.13*)

18%

Patient control .13*** .17** .22*** t1 Patient control (.34***)
t2 severity (−.26***)

1%

treatment control .06*** .07 .08 t1 treatment control (.24***)
t1 Vulnerability (−12*)

2%

timeline .09*** .11 .21*** t2 severity (.34***)
t1 timeline (.25***)

15%

comprehensibility .21*** .22 .23 t1 comprehensibility (.47***) 3%
Prevention .09*** .11 .12 t1 Prevention (.30***) 2%

emotional representations .41*** .44*** .60*** t1 emotional representations (.45***)
t2 Psychosocial worry (.30***)
t2 existential worry (.26***)
t1 Vulnerability (−.15***)
t1 Psychosocial worry (−.12*)
t2 severity (.12**)

54%

step 1: the equivalent representation at t1; step 2: t1 threat and worry appraisals; step 3: t2 threat and worry 
appraisals.

*p < .05; **p < .01; ***p < .001.
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Step 2 of the regression models) were: 2% for perceived illness severity, 4% for per-
ceived vulnerability, 8% for psycho-social worries, and 5% for existential worries. These 
results (Median 4.5%) are significantly lower (z = 6.6; p < .0001) than those obtained 
for predicting illness representations by threat appraisals (Median 20%; Table 4, Step 
2). This supports our theoretical model, positing that threat appraisals predict illness 
representations.

Discussion

As predicted by the CSM, illness perceptions were found to be dynamic and changing 
(Leventhal et  al., 2016). Clearly, representations of COVID-19 worsened over the 
4-month period between the 2 measurement points: vulnerability to the disease was 
assessed as higher, existential and psychosocial worries increased, and the conse-
quences, timeline and identity representations of the disease were augmented. At 
the same time, comprehensibility levels decreased, which may have resulted from 
the unmet expectation that after 4 months medical research would have solved the 
mystery of the disease and found a solution (Heinig et  al., 2016). These findings 
indicate that within the timeframe of the studies, people’s representations of COVID-19 
indicated a trend of increasing sensitization to the threat of the disease.

Despite changes in representations’ means, their relative configuration remained 
very similar to T1, with consequences highest and patient control lowest. Signs of 
stability were also evidenced by the significant correlations between T1 and T2 rep-
resentations. This was especially remarkable for worries and emotional representations. 
Emotional representations were not only more stable than cognitive representations, 
they were also more explainable by the model’s mediating factors: threat appraisals 
and worries. These findings could stem from the facilitating effect of high reliability 
(test-retest) on the validity of emotional representations. However, they also correspond 
with the extensive literature showing that affective factors are quicker and easier to 
develop in complex, uncertain, and dangerous circumstances (Slovic et  al., 2004). In 
the case of COVID-19, worries and emotional representations were formed early and 
remained stable for a few months. Finally, the findings support our research model 
(Figure 1) by showing that over time, threat appraisals and worries predicted illness 
representations, rather than the opposite (illness representations predicting threat 
appraisals).

General discussion

In situations of extreme uncertainty like the COVID-19 outbreak, our brains struggle 
to organize confusing information into a coherent interpretation (Chater, 2020). 
The present research is a preliminary step toward understanding people’s 
sense-making efforts. The unprecedented pandemic of a novel disease for which 
no prototype existed provided a unique opportunity to examine the very initial 
phases of the self-regulation process prior to the elicitation of illness 
representations.
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The present studies achieved their main objectives: to describe and explain 
peoples’ threat appraisals and representations of the COVID-19 disease, and to 
follow their development over a few months. According to the initial findings 
(Study 1), threat appraisal—comprised of risk and severity perceptions—and wor-
ries (existential and psychosocial) were associated with some background factors 
and illness representations. The main background factors associated with threat 
appraisals were dispositional health anxiety, female gender, increased media 
consumption, lower self-assessed health, and personal experience with the disease. 
Follow-up of appraisals and representations after 4 months (Study 2) showed that 
perceptions of the disease had worsened. Cross-time correlations indicated that 
illness representations started stabilizing; and emotional representations, compared 
to cognitive representations, were exceptionally stable and explainable by threat 
appraisals.

The current findings show that health threats, delineated in the CSM as the main 
cues for activating illness representations (Leventhal et  al., 1992, 2011, 2016), explained 
mainly emotional representations, and to a lesser degree some of the cognitive 
dimensions: consequences, identity, patient control and timeline. This may create a 
vicious cycle, because situations of uncertainty evoke feelings of fear, and leave indi-
viduals little choice but to rely on their emotional experiences (Leppin & Aro, 2009), 
which develop faster, and are adapted for coping with complex and dangerous cir-
cumstances (Slovic et  al., 2004). It seems that threat appraisals, at least in the first 
few months of exposure to the threat, were less relevant for the elicitation of treat-
ment control, prevention and comprehensibility representations. The development of 
these representations is probably more related to ‘objective’ information about the 
disease, which was still lacking at the time of our studies. The amount and sources 
of media consumption may be essential for understanding the development and 
stabilization of COVID-19 cognitive representations (Vai et  al., 2020). This topic requires 
further investigations.

According to the profile of COVID-19 representations discovered in both studies, 
consequences (effects on a patient’s life) were rated highest and patient’s control was 
rated lowest. This pattern represents a high level of learned helplessness (Seligman, 
1972), an attributional style in which the person believes that bad events are global, 
stable and beyond control. Unfortunately, learned helplessness is associated with 
passive and inadequate coping with illness (Nowicka-Sauer et  al., 2017). The combined 
worsening of illness representations and lowered comprehensibility of the disease 
may represent increasing levels of learned helplessness that may impact negatively 
on adaptive coping behaviors.

Finally, as the process of sense-making continues, the feelings and beliefs about 
COVID-19 are expected to develop into a ‘pandemic prototype’ that may influence 
responses to future pandemics. These ‘memory’ structures or prototypes defined by 
the common sense model are assumed to be essential expectancies that guide heu-
ristic decisions about illness (Leventhal, 2019). Findings show that high-prototype 
symptom sets facilitate the processing of symptom information, increase correct 
identifications of target diseases, and speed responses to them (Bishop & 
Converse, 1986).
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Limitations of the study

The brief measure of illness perceptions, with its limited level of reliability, can be 
improved in future studies by using the full Illness Perceptions Questionnaire 
(Moss-Morris et  al., 2002). The attrition rate of 17% in the longitudinal study may also 
be considered a limitation, although recent investigations concluded that loss to 
follow-up rarely affects estimates of association in longitudinal studies (Saiepour et  al., 
2019; Steinhausen et  al., 2020). Also, using only 2 measurement points for examining 
changes in illness perceptions may not be enough for detecting potential fluctuations 
in illness perceptions. In addition, all the emotional representations examined in this 
study were negative (mainly anxiety), although crisis situations may also elicit positive 
emotions (e.g. gratitude, interest, and love) found after the September 11 tragedy 
(Fredrickson et  al., 2003). Further investigation of positive emotional representations 
in the context of COVID-19 is desired. Finally, the current results require replication 
in other populations in light of the evidence of cross-cultural differences in responses 
to pandemic risks (de Zwart et  al., 2007).

Conclusions

In addition to the theoretical contributions about the early stages of the development 
of representations for a new disease, the study may also have practical implications. 
As evidence of the mental health toll of COVID-19 accumulates (Gallagher et  al., 2020; 
McElroy et  al., 2020), emotional representations, the most stable and valid factor found 
in our studies, may be an especially useful predictor of individuals in need of psycho-
logical support. This is in line with consistent findings in meta-analyses that emotional 
representations were the factor most related to emotional outcomes over a range of 
illnesses (Dempster et al., 2015b; Hagger et al., 2017; Hoerger et al., 2020). Understanding 
COVID-19’s cognitive representations may also become paramount for explaining and 
predicting consequent health behaviors that, as of now, are the only available measures 
to fight this devastating pandemic (Lin et  al., 2020; Zajenkowski et  al., 2020).

Notes

 1. The first patient was identified in Israel on February 27, 2020.
 2. Fritz and MacKinnon (2007) present empirical power tables generated empirically from 

simulations of data sets, taking bootstrap samples, and then testing for significance a 
total of 1,000 times for each sample size. Power was then equal to the number of times 
out of 1,000 that the resampling confidence intervals detect the mediated effect.

 3. The categories of health-related background were not mutually exclusive. A person could 
fall into one or more categories.

 4. Unrelated to the pandemic, the political situation in Israel has been unstable in the past year.
 5. The Brief IPQ is a 10-point scale. It was adapted to 7-point scales to align with for oth-

er measures in this study.
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