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ABSTRACT

The current study examined the serial relationship between perceived vulnerability to disease, fear of
COVID-19, anxiety, and psychological distress among school teachers. Participants were South African
school teachers (n =355) who completed the Perceived Vulnerability to Disease Questionnaire, Fear of
COVID-19 Scale, trait scale of the State-Trait Anxiety Inventory, Beck Hopelessness Scale, and the Centre
for Epidemiological Depression Scale. A path analysis confirmed that teachers who appraised themselves
as more susceptible to disease, experienced heightened levels of fear of COVID-19, which led to
heightened levels of anxiety, depression, and hopelessness. Specifically, germ aversion and perceived
infectability were separately associated with heightened fear of COVID-19, which in turn was associated
with heightened anxiety. This serial relationship was associated with heightened levels of hopelessness
and depression. The current study extends research on the impact of the COVID-19 pandemic among a
distinct subgroup of the population.
©2021 The Authors. Published by Elsevier Masson SAS. This is an open access article under the CC BY-NC-
ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

RESUME

La présente étude examine la relation entre la vulnérabilité percue face a la maladie, la peur de la COVID-
19, 'anxiété et la détresse psychologique chez les enseignants. Les participants étaient des enseignants
d’école, en Afrique du Sud (n = 355). Ces enseignants ont rempli un questionnaire sur la vulnérabilité
percue face a la maladie, I'échelle de la peur de la COVID-19, I'échelle des traits du « State-Trait Anxiety
Inventory », 'échelle de désespoir de Beck et I'échelle du « Center for Epidemiological Depression ». La
pandémie de la COVID-19 a eu un impact sur les établissements d’enseignement dans le monde et a
conduit de nombreux pays a fermer des écoles pour réduire la transmission du virus. La fermeture des
écoles a précipité une transition imprévue et sans précédent de I'enseignement traditionnel en classe a
I'enseignement a distance d’urgence et a changé le travail des enseignants d bien des égards. Les
enseignants ont dd apprendre rapidement & utiliser les outils numériques, adapter le contenu
académique a un format de diffusion en ligne et aider les éléves et les parents a négocier la transition vers

* Auteur correspondant. University of the Western Cape, Private Bag X17, Bellville, 7535 Cape-Town, South Africa.
E-mail address: apadmana@uwc.ac.za (A. Padmanabhanunni).

https://doi.org/10.1016/j.amp.2021.11.007

0003-4487/© 2021 The Authors. Published by Elsevier Masson SAS. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-

nd/4.0/).


http://crossmark.crossref.org/dialog/?doi=10.1016/j.amp.2021.11.007&domain=pdf
https://doi.org/10.1016/j.amp.2021.11.007
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:apadmana@uwc.ac.za
http://www.sciencedirect.com/science/journal/00034487
https://doi.org/10.1016/j.amp.2021.11.007
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

A. Padmanabhanunni, T.B. Pretorius, N. Stiegler et al.

Annales Médico-Psychologiques 180 (2022) 23-28

I'apprentissage a distance. Dans le méme temps, les enseignants devaient également gérer I'impact de la
pandémie sur leur propre vie, notamment en fournissant un enseignement a domicile a leurs propres
enfants et en s'occupant des membres vulnérables du ménage. Ces multiples facteurs de stress ont été
associés a des niveaux accrus de détresse psychologique, y compris la dépression et I'anxiété, chez les
enseignants. L’analyse du parcours, basée sur ces différentes échelles, a confirmé que les enseignants qui
se considéraient comme plus sensibles a la maladie éprouvaient des niveaux accrus de peur de la COVID-
19, ce qui entrafnait des niveaux accrus d’anxiété, de dépression et de désespoir. Plus précisément,
I'aversion aux microbes et aux virus et la propension percue a étre infecté étaient séparément associées a
une peur accrue de la COVID-19, qui, a son tour, était associée a une anxiété accrue. Cette relation
séquentielle est, en outre, associée a des niveaux accrus de désespoir et de dépression. La présente étude
étend les recherches sur I'impact de la pandémie de la COVID-19 sur un sous-groupe distinct de la
population.

©2021 Les Auteurs. Publié par Elsevier Masson SAS. Cet article est publié en Open Access sous licence CC

BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

The COVID-19 pandemic impacted educational institutions
globally and led to many countries instituting school closures to
reduce transmission of the virus [38]. The closure of schools
precipitated an unplanned and unprecedented transition from
traditional classroom teaching to emergency remote teaching and
changed the work of teachers in many ways. Teachers had to
rapidly learn to use digital tools, adapt academic content to an
online delivery format, and support students and parents in
negotiating the transition to remote learning [17]. At the same
time, teachers were also having to manage the impact of the
pandemic on their own lives, including providing home schooling
for their own children and caring for vulnerable family members
[19]. These multiple stressors have been associated with height-
ened levels of psychological distress, including depression and
anxiety, among teachers [35]. Numerous psychological and
behavioural adaptive or pathological manifestations linked to
the fear of Covid-19 have also been observed in the general
population, including among health care workers and caregivers in
France [3,4,9], Spain [2,6] and South Africa [37].

Most studies of the impact of COVID-19 on schoolteachers have
been conducted in developed contexts, and comparatively fewer
studies have emerged from low-to-middle-income countries
[16]. In developing countries, access to technological resources
is not uniform, and it has been argued that emergency remote
teaching has further widened existing socioeconomic disparities
[32].

The current study was conducted in South Africa, where school
closures were implemented in March 2020 to curb the spread of
COVID-19 [33]. Most schools in the country were not equipped for
the transition to emergency remote teaching [11]. The few schools
able to supplement state funding through private fees transitioned
to online learning environments and continued to cover the
curriculum during one of the strictest lockdowns globally [8]. For
most South African school children, lack of access to digital
technology, data, internet connectivity, and spaces conducive to
learning was a salient barrier to education [11]. In essence, the
pandemic exacerbated existing socioeconomic disparities [36] in
access to education, which prompted the South African govern-
ment to reopen schools. In August 2020, a phased reopening of
schools was implemented, which featured a rotational teaching
system in which specific groups of learners attended school on
alternate weeks [33]. Conventional schooling resumed in February
2021 during the third wave of the pandemic. Approximately
2283 teachers had died as a result of contracting the virus during
the first and second waves of the pandemic [30]. Media reports at
the time of reopening suggested that teachers were experiencing
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heightened levels of fear and anxiety [20]. These fears were likely
related to concerns about teacher safety - including access to
personal protective equipment, sanitisation of classrooms, access
to running water, and social distancing - in the context of
overcrowded classrooms [8].

The current study investigated the interrelationship between
perceived vulnerability to disease, fear of COVID-19, and psycho-
logical distress among a sample of South African school teachers. It
is proposed that individuals who perceive themselves to be at risk
of contracting disease would experience heightened levels of fear
of COVID-19, which in turn would lead to heightened anxiety and
higher levels of psychological distress. The following hypotheses
are postulated:

e germ aversion, as a component of perceived vulnerability to
disease, will be associated with heightened fear of COVID-19,
which in turn will be associated with heightened anxiety.

e perceived infectability, as a component of perceived vulnerabil-
ity to disease, will be associated with heightened fear of COVID-
19, which in turn will be associated with heightened anxiety.

e germ aversion will be associated with heightened fear of COVID-
19, which in turn will be associated with heightened anxiety.
The previous serial relationship would result in heightened
depression.

o perceived infectability will be associated with heightened fear of
COVID-19, which in turn will be associated with heightened
anxiety. The previous serial relationship would result in
heightened depression.

e germ aversion will be associated with heightened fear of COVID-
19, which in turn will be associated with heightened anxiety.
The previous serial relationship would result in heightened
hopelessness.

e perceived infectability will be associated with heightened fear of
COVID-19, which in turn will be associated with heightened
anxiety. The previous serial relationship would result in
heightened hopelessness.

2. Method
2.1. Participants

The study used a cross-sectional survey design. A convenience
sample of schoolteachers (n=355) from across South Africa
participated in the study. Table 1 contains a description of the
sample.

The mean age of the sample was 41.89 years (+12.42) and the
mean number of years as a teacher was 15.7 (£11.75). Most of the
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Table 1
Description of sample.

Variable Categories n %

Gender Male 83 23.1
Female 272 76.6
Non-binary 1 0.3

Province Eastern Cape 12 34
Western Cape 292 823
Gauteng 31 8.7
KwaZulu Natal 10 2.8
Mpumalanga 2 0.6
North West 3 0.8
Limpopo 2 0.6
Free State 3 0.8

Area of residence Rural 136 383
Urban 219 61.7

Grade teaching Pre-primary 14 39
Primary 217 61.1
Secondary 122 344
Learning support 2 0.6

Age Mean=41.89 SD=12.42

Years teaching Mean=15.7 SD=11.75

participants were women (76.6%), resided in the Western Cape
Province (82.3%), and taught at the primary school level (61.1%).
Additionally, 92.1% of participants reported knowing people who had
been infected with COVID-19, and 63.9% had lost a family member to
COVID-19.

2.2. Instruments

Participants completed a demographic survey, as well as the
following questionnaires: the Perceived Vulnerability to Disease
Questionnaire (PVD-Q:[12]), the Fear of COVID-19 Scale (FCV-19S:
[1]), the trait scale of the State-Trait Anxiety Inventory (STAI-T:
[34]), the Beck Hopelessness Scale (BHS:[7]) and the Centre for
Epidemiological Depression Scale (CES-D: [27]).

The PVD-Q consists of 15 items scored on a 7-point Likert scale
ranging from strongly disagree (1) to strongly agree (7). The scale
contains two distinct subscales, germ aversion (GA) and perceived
infectability (PI). Germ aversion refers to discomfort in situations
that have a high potential for disease transmission, whereas
perceived infectability refers to one’s perception of vulnerability to
infection. Example items include: “I do not like to write with a pencil
someone else has obviously chewed on” (GA) and “I am more likely
than the people around me to catch an infectious disease” (PI). [12]
reported satisfactory reliability coefficients for the two subscales
(PI: a=.87; GA: a=74). However, some studies have failed to
replicate this reliability with regard to germ aversion (e.g., [10]:
a =.59), and others have reported satisfactory coefficients of
internal consistency [e.g., [40]: o =.71 and .77].

The FCV-19S consists of 7items scored on a 5-point Likert scale
that ranges from 1 (strongly disagree) to 5 (strongly agree). It
assesses emotional fear reactions toward the COVID-19 pandemic.
An example item is: “It makes me uncomfortable to think about
Coronavirus-19”. [1] reported a satisfactory alpha coefficient of
.82 for the FCV-19S. Other studies have similarly reported alpha
coefficients greater than .80 (e.g., [29]). In South Africa, [25] used
classical test theory and Mokken and Rasch analysis to confirm the
reliability, validity, and unidimensionality of the scale.

The STAI-T is a 20-item scale that assesses trait anxiety and is
scored on a 4-point scale that ranges from 1 (almost never) to 4
(almost always). Example items of the STAI-T include: “I am inclined
to take things hard” and “I am a steady person”. In general,
researchers have reported satisfactory reliabilities for the STAI-T in
excess of .80 (e.g., [15,39]). [26] reported a Cronbach’s alpha of
.90 for this scale in a sample of South African university students.
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The BHS is a 20-item measure of hopelessness scored on a true-
false rating scale. Example items of the BHS include: “I might as well
give up because there is nothing I can do about making things better
for myself’ and “I can’t imagine what my life would be like in ten
years”. [7] reported a Cronbach’s alpha of .93, and more recent
studies have reported similarly favourable estimates of internal
consistency (e.g.,[5,18]). [24] reported an alpha coefficient of .86 in
a South African study.

The CES-D consists of 20 items that measure depression and is
scored on a 4-point Likert scale that ranges from 0 (rarely or none of
the time) to 4 (most or all the time). Example items of the CES-D
include: “I thought my life had been a failure” and “I felt that
everything I did was an effort” [27] reported highly satisfactory
estimates of internal consistency (.85-.90). Similar satisfactory
reliabilities have been reported in more recent studies [22,31]. [24]
used the CES-D scale in South Africa and reported highly
satisfactory estimates of reliability (o and w > .90).

2.3. Procedure

An electronic survey consisting of the measuring instruments
was developed using Google Forms and distributed to schooltea-
chers via social media platforms. Some teacher groups requested the
electronic link to be sent to them via email. The University’s school
liaison officer circulated the link to additional school contacts.

2.4. Ethics

The Humanities and Social Sciences Ethics Committee of the
University of the Western Cape granted ethical approval for the
study to be conducted (ethics reference number: HS21/3/8). The
survey was anonymous, and participants gave informed consent
before they were allowed to proceed to the survey.

2.5. Data Analysis

IBM SPSS Statistics for Windows (version 26; IBM Corp.,
Armonk, NY, USA) was used to obtain descriptive statistics,
reliabilities (alpha and omega), and the intercorrelations between
variables. The serial model of perceived vulnerability to disease,
fear of COVID-19, anxiety, and indices of psychological distress was
examined using IBM SPSS Amos (version 26; IBM Corp.). Amos
provides bootstrapped confidence intervals (95%) for all direct and
indirect effects. If the confidence interval does not contain zero, the
effect is said to be significant.

3. Results

The descriptive statistics, reliabilities, and intercorrelations are
presented in Table 2. Except for the germ aversion subscale, all

Table 2
Descriptive statistics, reliabilities, and intercorrelations between variables.
1 2 3 4 5 6

1. Germ aversion -
2. Perceived infectability =~ .35 -
3. Fear of COVID-19 25 417 -
4. Anxiety 13 38" 33" -
5. Hopelessness .01 257 25" 82 -
6. Depression .04 28" 337 747 617" -
Mean 42.9 28.7 20.9 44.9 5.7 21.96
SD 8.4 8.8 71 103 4.9 12.2
Alpha .65 .78 91 91 .89 .92
Omega .66 78 91 91 .89 93
" P<.05.
“ P<.001.
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measuring instruments demonstrated very good reliability
(=.78-.92; ®w=.78-.93). The germ aversion subscale had
moderate but acceptable internal consistency (o =.65; w = .66).

The zero-order correlations indicated that germ aversion and
perceived infectability were positively related to fear of COVID-19
(germ aversion: r3s3=.25, P< .001; perceived infectability:
r3s3 =.41, P< .001) and anxiety (germ aversion: r3s3=.13,
P=.016; perceived infectability: r3s3; =.38, P< .001). This finding
indicates that heightened germ aversion and perceived infectability
are associated with heightened fear of COVID-19 and anxiety. Fear
of COVID-19 was positively associated with anxiety (r3s3 =.33, P<
.001), which indicates that heightened fear of COVID-19 is
associated with heightened anxiety. Perceived infectability and
fear of COVID-19 were positively related to hopelessness (perceived
infectability: r3s3=.25, P< .001; fear of COVID-19: r353 =.25, P<
.001) and depression (perceived infectability: rss; =.28, P< .001;
fear of COVID-19: r353 =.33, P< .001). This finding indicates that
heightened perceived infectability and fear of COVID-19 are
associated with heightened hopelessness and depression. Anxiety
was positively related to hopelessness (r3s3=.62, P< .001) and
depression (r3s3 =.74, P< .001). Finally, hopelessness and depres-
sion were positively related to one another (r3s3 =.61, P< .001).
There was no significant relationship between germ aversion and
depression or between germ aversion and hopelessness.

The structural equation model that was used to examine the
serial model is presented in Fig. 1. In this model, germ aversion and
perceived infectability are predictors, and hopelessness and
depression are the outcome variables. The model postulates a
serial relationship between the predictor and outcomes that
sequentially includes fear of COVID-19 and anxiety.

The direct effects resulting from the structural equation model
are presented in Table 3. All direct effects were significant except
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for perceived infectability and hopelessness (3 =.036, P=491),
perceived infectability and depression (3 =.079, P=071), germ
aversion and anxiety (3 = —.031, P=502), fear of COVID-19 and
hopelessness ([3=.067, P=198), and fear of COVID-19 and
depression (f3 =.038, P=379). The zero-order correlations for
these relationships were significant; however, they were not
significant in the context of the serial model.

The indirect effects are reported in Table 4. The results indicate
that all hypotheses were supported:

e germ aversion was positively associated with fear of COVID-19,
which in turn was positively associated with anxiety (3 = 027,
P=015).

e perceived infectability was positively associated with fear of
COVID-19, which in turn was positively associated with anxiety
(B =079, P<001).

e germ aversion was positively associated with fear of COVID-19,
which was positively associated with anxiety. In turn, this serial
relationship was positively associated with depression (3 = 027,
P=.014).

e perceived infectability was positively associated with fear of
COVID-19, which in turn was positively associated with anxiety.
In turn, this serial relationship was positively associated with
depression (3 =079, P <.001).

e germ aversion was positively associated with fear of COVID-19,
which in turn was positively associated with anxiety. In turn,
this serial relationship was positively associated with hopeless-
ness (3 =027, P=.014).

e perceived infectability was positively associated with fear of
COVID-19, which in turn was positively associated with anxiety.
In turn, this serial relationship was positively associated with
hopelessness (3 =079, P < .001).

_‘10*
Germ Aversion Hopelessness
-.09*
.04
12* -.03 A
Perceived 08 Depression
Infectability .30%%* .07 04
37* A
Fear of COVID-19 Anxiety
'Zl*t*

Fig. 1. Path analysis model of interrelationship between study variables. Regression weights are standardized. ***P < .001, *P < .05.

Table 3

Direct effects of perceived vulnerability to disease, fear of covid-19, and anxiety.
Effect Beta SE B 95% CI P
Germ Aversion — Hopelessness —.060 .026 -.102 [-.176,-.028] .023
Perceived Infectability — Hopelessness -.020 .027 .036 [-.047, .113] 491
Germ Aversion — Depression —.129 .062 —.089 [-.158, -.014] .043
Perceived Infectability — Depression 111 .060 .079 [.005,.147] .071
Germ Aversion — Anxiety —.038 .059 —.031 [-.110, .047] .502
Perceived Infectability — Anxiety —.352 .067 299 [.207, .385] .001
Germ Aversion — Fear of COVID-19 .105 .047 124 [.036, .220] .023
Perceived Infectability — Fear of COVID-19 302 .041 .370 [.287, .451] .001
Fear of COVID-19 — Anxiety .308 .072 213 [.134, .291] .001
Fear of COVID-19 — Hopelessness .046 .035 .067 [-.016, .147] .198
Fear of COVID-19 — Depression .065 .076 .038 [-.035, .111] 379
Anxiety — Hopelessness 285 .025 594 [.526, .662] .001
Anxiety — Depression .842 .045 .710 [.657, .759] .001
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Table 4

Indirect effects of perceived vulnerability to disease and fear of COVID-19.
Effect Beta SE B 95% Cl P
Germ Aversion — Fear of COVID-19 — Anxiety' .032 .016 .027 [.011,.065] .015
Perceived Infectability — Fear of COVID-19 — Anxiety? .093 .027 .079 [.055, .143] .001
Germ Aversion — Fear of COVID-19 — Anxiety — Depression® .028 .014 .027 [.010, .057] .014
Perceived Infectability — Fear of COVID-19 — Anxiety — Depression* .081 .023 .079 [.048, .123] .001
Germ Aversion — Fear of COVID-19 — Anxiety — Hopelessness® .009 .005 .027 [.003,.019] .014
Perceived Infectability — Fear of COVID-19 — Anxiety — Hopelessness® .027 .008 .079 [.015,.043] .001
Germ Aversion — Fear of COVID-19 — Depression .011 .009 .007 [.000, .035] .089
Perceived Infectability — Fear of COVID-19 — Depression .031 .023 .022 [-.003, .070] 138
Germ Aversion — Fear of COVID-19 — Hopelessness .004 .004 .007 [-.001, .013] 182
Perceived Infectability — Fear of COVID-19 — Hopelessness .011 .011 .020 [-.005, .031] 263
Germ Aversion — Anxiety — Depression —-.033 .050 —.023 [-.119, .049] 491
Perceived Infectability — Anxiety — Depression 305 .059 219 [.203, .408] .001
Germ Aversion — Anxiety — Hopelessness —-.011 .017 —.019 [-.039, .016] .500
Perceived Infectability — Anxiety — Hopelessness 101 .021 178 [.067, .138] .001
Fear of COVID-19 — Anxiety — Depression 267 .061 .156 [.166, .368] .001
Fear of COVID-19 — Anxiety — Hopelessness .088 .023 127 [.053, .128] .001

123456 corresponds to numbering of hypotheses.

Other significant indirect effects were:

e perceived infectability was positively associated with anxiety,
which in turn was associated with depression (8 =219,
P <.001).

e perceived infectability was positively associated with anxiety,
which in turn was associated with hopelessness (3 =178,
P <.001).

o fear of COVID-19 was positively associated with anxiety, which
in turn was associated with depression (3 = 156, P < .001).

o fear of COVID-19 was positively associated with anxiety, which
in turn was associated with hopelessness (3 = 127, P <.001).

4. Discussion

This study investigated the interrelationship between per-
ceived vulnerability to disease, fear of COVID-19, and psychologi-
cal distress among a sample of South African school teachers. There
were several important findings. First, germ aversion was
associated with heightened fear of COVID-19, which in turn was
associated with heightened anxiety, depression, and hopelessness.
Germ aversion entails discomfort and fear of situations in which
disease transmission is likely [12]. It is plausible that South African
teachers’ germ aversion and related fear of COVID-19 and
heightened anxiety may be due to their work conditions. The
average teacher-studentratio in the country is one teacher to every
33 students; this ratio, combined with poor school infrastructure,
results in heavily overcrowded classrooms [28]. Further, inade-
quate government provision of personal protective equipment,
poor sanitation, lack of access to running water, and difficulties
disinfecting classrooms can aggravate teachers’ fear of COVID-19
and associated anxiety about contracting the virus [14].

Anxiety is an adaptive response to threat that can prompt
adaptive threat-mitigating cognitive appraisals and behaviours
aimed at protecting the individual from harm [13]. When risk of
contact with a pathogen is high, cognitive appraisals of threat
typically prompt avoidant coping strategies (e.g., physical distanc-
ing and social isolation). However, the government mandate to
resume conventional teaching has rendered the avoidance of
threat impossible, which may contribute to heightened anxiety,
despondency, and hopelessness among teachers about their
inability to protect themselves.

Second, the study found that perceived infectability was
associated with heightened fear of COVID-19, which in turn was
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associated with heightened anxiety, depression, and hopelessness.
Perceived infectability was also associated with anxiety, which in
turn was associated with hopelessness and depression. Perceived
infectability refers to appraisals of one’s own susceptibility to
infectious diseases [12]. Approximately 46% of South African
teachers have reported having multiple comorbid conditions, such
as diabetes, hypertension, and asthma [21]. For teachers, returning
to school environments poses a real threat to their physical safety,
and awareness of the severe complications associated with
comorbidity may enhance their sense of susceptibility. Profound
appraisals of threat have been found to result in excessive fear and
have been associated with psychological distress, particularly
anxiety and depression [23]. Teachers’ difficulties in implementing
protective measures and awareness of increased mortality due to
comorbidities could lead to a sense of hopelessness about their
situation.

5. Limitations

The study has certain limitations. First, the use of a cross-
sectional survey design limits the extent to which causal
relationships can be conclusively identified. Future research
studies could recruit larger and more diverse samples of teachers,
which would be beneficial in confirming the findings of the present
study. Second, the internal consistency of the germ aversion
subscale was moderate, which could potentially distort the
observed correlations between measures of psychological cons-
tructs. However, the findings of the study are supported by existing
research [16,35].

6. Conclusion

The current COVID-19 pandemic is distinctive due to the high
transmissibility and infectibility of the virus, as well as severe
complications among those with comorbidities. Considering the
potentially protracted nature of the pandemic, it is important to
examine the psychological responses of specific subgroups of the
population that have been differentially impacted by the
pandemic. Doing so will allow for a more comprehensive
understanding of the pandemic’s impact and facilitate targeted
psychosocial interventions. The current study extends existing
research by highlighting the association of perceived vulnerability
to disease to fear of COVID-19 and psychological distress among
teachers.
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