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Abstract

This study examined the association between core job components (i.e. teaching, research, and student assessment), physical
activity (PA), and mental health in a post-COVID-19 context. An online questionnaire administered via Google Forms was used
to gather data from 1064 African academics in four countries. A sensitivity analysis was applied to adjust for covariates. Data
were analyzed with the hierarchical linear regression analysis. The average age of participants was 44 years. The study found that
PA was positively associated with research but negatively associated with student assessment. Mental health was positively
associated with onsite teaching but negatively associated with online teaching and research. PA did not predict mental health and
mediate the relationship between the job components and mental health. It is concluded that PA may not increase mental health in
African academics in a post-COVID-19 situation that required the resumption of work while observing social distancing

protocols.
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Introduction

A wealth of research suggests that the maintenance of physical
activity (PA) over the life course protects against morbidity
and mortality (Asiamah et al., 2020; Thornton et al., 2016;
Guthold et al., 2018). Empirical studies have also evidenced
that PA reduces the risk of non-infectious diseases, namely
cardiovascular disorders (i.e. stroke, hypertension, diabetes),
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neurodegenerative disorders (e.g. Alzheimer’s disease), and
cancers (Christie et al., 2020; Dunton et al., 2020; Thivel
et al., 2018; Thornton et al., 2016). In contrast, the foregoing
risks are increased by physical inactivity (PI) (Thivel et al.,
2018; Thornton et al., 2016), defined as non-achievement of
recommended PA levels (Thornton et al., 2016). A standard
recommendation from the World Health Organization for the
general population is at least 60 min per week of vigorous PA,
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or 150 min per week of moderate PA (Ding et al., 2020). With
this guideline, it is understandable that PA represents a hall-
mark for healthy living. No doubt, public health interventions
aimed at increasing PA in all segments of the population are
apex health promotion strategies. Several programs have been
rolled out on a global scale by stakeholders (e.g. governments,
the World Health Organization (WHO)) to increase PA.
Neighborhood design to encourage PA (Chudyk et al., 2017;
Christman et al., 2019) and clinical exercise counseling
(Thivel et al., 2018; Thomton et al., 2016) are examples of
such programs and represent the flagship of contemporary
public health interventions. It is, however, disheartening that
the level of PA insufficiency in the general population, cur-
rently estimated at 28%, is still high and connotes that the
WHO’s goal of reducing PI by 10% by 2030 may not be
achieved (Guthold et al., 2018).

The aforesaid empirical evidence suggests that interven-
tions aimed at reducing PI would increase PA and confer
health benefits on individuals. However, several conditions
(i.e. frailty, disability, and occupational sitting) can make it
difficult for individuals to maintain PA (Lindsay et al., 2016;
D’Avanzo et al., 2017), which means that PA interventions
may not benefit people with these conditions. More specifi-
cally, occupational sitting is a major public health concern
(Chau et al., 2012; Picavet et al., 2016; Proper et al., 2007,
Proper et al., 2012) because it is an entrenched behavior that
discourages PA, increases health risks, and makes it less pos-
sible for employees to meet recommended PA levels (Greer,
2015). Suffice it to say that full-time employees in adminis-
trative roles spend most of their waking time sitting and, in
effect, fail to utilize walkable neighborhood factors (e.g.
parks, gardens, social networks) that are provided through
PA promotion programs and other public health interventions.
For this reason, occupational sitting and PI in employees can
be expected to increase significantly in the coming years as
industrialization intensifies and new technologies (e.g. com-
puters, artificial intelligence, and robotics) call for the replace-
ment of factory hands with machines.

Worse yet, the outbreak of the Coronavirus 2019 disease
(COVID-19) has increased the foregoing risks and made the
future of global health gloomier. A plethora of studies recently
reported increased PI and sedentary behavior as consequences
of COVID-19 social distancing measures (Asiamah et al.,
2020; Armitage & Nellums, 2020; Dunton et al., 2020).
Noteworthy are studies reporting a negative association be-
tween individual-level social distancing efforts, PA, and men-
tal health (Asiamah et al., 2020; Venkatesh & Edirappuli,
2020; Dunton et al., 2020). Deductively, the general popula-
tion faces a higher risk of PI and decline in mental health
owing to COVID-19. Currently, academics in many African
countries may be among employees facing the highest de-
clines in mental health attributable to COVID-19 social dis-
tancing measures. This assertion is premised around some of
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our observations as academics. Many African universities and
colleges re-opened by August 31, 2020 (Muhumuza & Odula,
2020; Upoalkpajor & Upoalkpajor, 2020), which made it nec-
essary for academics to return to work. Even so, some aca-
demics had to switch to online teaching or comply with more
stringent social distancing measures on campus (Muhumuza
& Odula, 2020; Upoalkpajor & Upoalkpajor, 2020; Dhawan,
2020). Research has shown that the use of computers (for
teaching online) is a leading cause of PI (George et al.,
2014; Greer, 2015). If social distancing measures before the
end of August 2020 were associated with mental health strug-
gles as evidenced by Asiamah and colleagues (2020), then the
above-mentioned steps accompanied by the reopening of uni-
versities should more significantly reduce mental health in
academics. Needless to say, academics would be
overwhelmed by working remotely or with less PA while
coping with COVID-19-related changes in work pattern, eco-
nomic fallout, and anxiety.

What is uncertain is how the key job components of aca-
demics, which are teaching (i.e. onsite teaching and online
teaching), research, and student assessment (Greer, 2015;
Torp et al., 2017), would affect mental health in a time when
individuals are expected to simultaneously observe social dis-
tancing measures and use resources quite new to them (e.g.
online classrooms) to perform job tasks. Studies conducted
recently suggest that mental health decline is associated with
social distancing measures (Venkatesh & Edirappuli, 2020;
Asiamah et al., 2020). More so, the core job tasks of aca-
demics are largely sedentary (Greer, 2015; Hogan et al.,
2016; Torp et al., 2017) and can, therefore, be associated with
mental health struggles. Interestingly, PA can counter the neg-
ative influences of the job components on mental health or
ameliorate sedentariness and its negative effect on mental
health in a situation where academics concurrently perform
job tasks and observe social distancing measures (Venkatesh
& Edirappuli, 2020; Asiamah et al., 2020). We, nevertheless,
argue based on the combined imports of the Job Demands-
Resources (JD-R) Theory and Health Belief Model (HBM) as
well as recent commentaries (Venkatesh & Edirappuli, 2020;
Asiamah et al., 2020) that PA in a post-COVID-19 context
would not be sufficient to support mental health and is, there-
fore, unlikely to mediate the relationship between the core job
components and mental health. This reasoning signifies the
importance of interventions aimed at increasing PA in aca-
demics and related populations in a post-COVID-19 context.
We operationally define a post-COVID-19 period or context
as the time just after the reopening of schools when faculties in
some African countries (Ghana, Nigeria, Kenya, etc.) were
asked to resume work and perform traditional job tasks while
observing recommended social distancing protocols. In the
post-COVID-19 context, African academics were required to
engage in online teaching for the first time, increase online
teaching time, or teach in a physical classroom or on-site with
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minimal social engagement with students and colleagues
(Jacob, 2020; Varea & Gonzalez-Calvo, 2020). These chang-
es would make life in the post-COVID-19 period quite differ-
ent and difficult for academics.

Given the imports of the foregoing theories (which are later
discussed in this paper) and the fact that academics had to
engage in both sedentary job tasks (i.e., online teaching) and
PA-supported work (e.g. on-site teaching), it is uncertain if the
relationship between the job components and mental health
can be mediated by PA. A study that investigates the relation-
ship between the core job components and mental health as
well as this mediating role can complement the evidence need-
ed for relevant PA interventions. The aim of this study was,
therefore, to assess the relationship between the core job com-
ponents, PA, and mental health in a post-COVID-19 context.
The said mediation role of PA was also evaluated. Though
industry engagement and administrative work are other as-
pects of academic work, we focused on only core academic
job tasks (i.e., on-site teaching, online teaching, research, and
student assessment) that were sufficiently performed and
could be measured in the post-COVID-19 context. This study
is necessary because COVID-19 may take a longer time to
eradicate. In the event that COVID-19 is eradicated or
contained, a related or more contagious infectious disease
may breakout in the future (Asiamah et al., 2020). As such,
the post-COVID-19 situation described above may be with
humanity for a long time or repeat itself in the future. This
study is also a response to recent calls (Jacob, 2020;
Upoalkpajor & Upoalkpajor, 2020) for research on the effect
of COVID-19 on teachers and students and is the exploratory
phase of a potential randomized controlled trial.

Theoretical Framework

The relationship between academics’ job components, PA,
and mental health in a post-COVID-19 context can be ex-
plained with the JD-R formulated by Demerouti et al. (2001)
and the HBM developed by Hochbaum et al. (1952). The JD-
R is a theory that recognizes occupational stress as the conse-
quence of the imbalance between job demands and the em-
ployee’s resources. Examples of job demands are personal
and organizational aspects of a job that require sustained phys-
ical or psychosocial efforts (e.g., being resilient). In a post-
COVID-19 context, personal aspects recently reported by re-
searchers (Asiamah et al., 2020) include national and institu-
tional social distancing protocols and their economic conse-
quences such as reduced savings and income. These individ-
ual outcomes are the direct repercussions of the organizational
aspects, including strict enforcement of social distancing pro-
tocols and delayed payment of salaries due to financial diffi-
culties faced by universities during the pandemic (Ahlburg,
2020; Blackmore, 2020; Muhumuza & Odula, 2020).

Resources, on the other hand, are organizational and personal
factors (e.g., supervisor support, autonomy, self-efficacy,
functional capacity, physical health) that stimulate personal
growth and learning. For instance, support from an em-
ployee’s supervisor can buffer burnout and stress associated
with job demands. The HBM, on the other hand, assumes that
people’s beliefs about health problems, perceived benefits of
action, barriers to action, and self-efficacy explain engage-
ment in health-supporting behaviors such as PA. Moreover,
a health-supporting behavior requires a stimulus or cue to
action (e.g., feelings of depression and anxiety). According
to this model, academics are more likely to participate in PA
in the post-COVID-19 period if they know and value the
health benefits of PA, especially in a social distancing context,
understand how to navigate the barriers to PA, and evaluate
their susceptibility to PI and its health risks. Any prevailing
health conditions and developing psychological stress are
stimuli that would speed up participation in PA. Even so, the
above drivers of PA or health behavior are subject to the
individual’s self-efficacy; people with low or no self-
efficacy are unlikely to participate in a pro-health behavior
even if they know about the health benefits of this behavior
and barriers to it (Clark et al., 2020). Recent debate recognizes
self-efficacy as an important antecedent to health-promoting
behavior (Clark et al., 2020; Shahnazi et al., 2020).

In a post-COVID-19 context, PA would be explained by
factors characterized by the JD-R theory and HBM. Some of
the factors linked to the JD-R theory are job demands (i.e.,
teaching, assessing students, and researching while observing
social distancing), which would impel academics to engage in
PA or sedentary behavior associated with work. Some re-
searchers (Barello et al., 2021; Meyer et al., 2021) have rea-
soned based on the JD-R theory that job demands would be
more than resources in social distancing contexts. That is, an
imbalance between demands and resources (i.e., demands be-
ing stronger than resources) is more probable in a social dis-
tancing setting because stress and related health risks can out-
play the limited resources such as social support and self-
efficacy available. To add, academics with limited resources
would feel obligated to perform job tasks in response to
adapted practices from their universities for some reasons.
First, thousands of job losses due to COVID-19 were reported
during the pandemic (Blackmore, 2020; Barello et al., 2021);
hence, rational academics would want to stick to their jobs and
satisfy their employees even if they have limited resources and
face psychological problems. Secondly, academics may en-
gage in job tasks in the post-COVID-19 era to avoid boredom
or psychological problems from COVID-19 that qualify as
cues to PA. If so, academic work engagements would affect
PA in a post-COVID-19 context. For example, on-site teach-
ing roles involve walking (at least in the classroom) and other
physical activities. In contrast, a reduction in PA can be the
consequence of a job task requiring sitting and other sedentary
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behaviors. Job demands that come in the form of sedentary job
tasks (i.e., online teaching) would, therefore, curtail PA. Thus,
PA would increase with job tasks (e.g., on-site teaching) that
involve walking and other physical activities but decrease as
other job tasks that involve sitting and other sedentary behav-
iors increase. In this vein, the health benefits of PA are likely
to be canceled or outplayed by sedentary behavior or PL

The HBM also implies that the individual would engage in
PA depending partly on his self-efficacy and knowledge about
the health benefits of PA, hereby referred to as ‘PA knowl-
edge’. Thus, PA knowledge, especially in a social distancing
context, can encourage engagement in PA. This being so,
academics’ self-efficacy and PA knowledge can encourage
them to exercise indoors or participate in PA in the neighbor-
hood in isolation. Deductively, even those who spend many
hours teaching online are likely to participate in PA. In a
recent study conducted in Ghana, about 64% of the sample
participated in PA during a lockdown (Asiamabh et al., 2020).
Other studies (Shahnazi et al., 2020; Clark et al., 2020) also
reveal that participation in PA during the pandemic was due to
widespread PA knowledge. This being so, voluntary PA per-
formed off the job can buffer sedentary behavior from online
teaching and add to PA from tasks such as on-site teaching.
This is to say that PA among academics in the post-COVID-
19 context may be performed off the job based on voluntary
engagement in physical activities due to one’s PA knowledge.
Based on the HBM, therefore, PA can be positively associated
with all the job tasks, including online teaching, in a post-
COVID-19 context.

Further to the above, the JD-R theory implies that self-
efficacy and PA knowledge are personal resources that can
contribute to a balance between job demands and resources.
Similarly, the potential imbalance between job demands and
resources can be reduced or mitigated by self-efficacy and PA
knowledge. Physical function, age (i.e., being young), in-
come, and other personal factors can also serve as resources
contributing to a balance between demands and resources.
The JD-R and HBM overlap in a context where self-efficacy
and PA knowledge serve as personal resources utilized to
maintain PA despite individuals’ involvement in sedentary
tasks and observance of social distancing protocols. This rea-
soning is based on the HBM’s assumption that any of the job
components can be associated with PA if academics harness
their self-efficacy and PA knowledge to avoid PI. In a nut-
shell, the HBM implies that all job components can be posi-
tively associated with PA in a post-COVID-19 context where
resources (i.e., physical health, functional status, PA knowl-
edge, self-efficacy) are relished. Per the JD-R theory, these
and other resources must balance or outplay job demands for
one to engage in sufficient PA while working in a post-
COVID-19 context. Putting the imports of the two theories
together, it is understandable that resources would be limited
in a post-COVID-19 setting, so job demands compounded by
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their psychosocial challenges (e.g., stress, anxiety) can disable
self-efficacy and render PA knowledge unbeneficial. From
this viewpoint, all the job components can be negatively as-
sociated with PA, though on-site teaching may involve more
PA. If resources including PA knowledge and self-efficacy
outweigh job demands, then academics would be able to over-
come stress, anxiety, and other psychological problems, and
voluntarily exercise in a post-COVID-19 context. From this
standpoint, all the job components can be positively associat-
ed with PA, depending on how much voluntary PA is per-
formed off the job. Thus, PA can be associated with the job
components as depicted in Fig. 1, but whether these relation-
ships are positive or negative cannot be predicted in a post-
COVID-19 context. For this reason, it was necessary for the
conceptual model represented by Fig. 1 to show two-tailed or
non-directional hypotheses (i.e., HI-H4) regarding the asso-
ciations between core job components and PA in a post-
COVID-19 context.

Recent research (Ahlburg, 2020; Blackmore, 2020) sug-
gests that the COVID-19 pandemic has caused dramatic
changes to jobs worldwide. In universities, these changes in-
clude the adoption of online teaching, an increase in online
teaching hours, or teaching on-site while observing social dis-
tancing measures (Asiamah et al., 2020; Nyenhuis e al., 2020).
Drawing on the JD-R theory, these changes and their socio-
economic consequences (e.g., worry about job security, dwin-
dling income, and not physically meeting social network
members) are tied to job factors (e.g., job demands) and stim-
ulate psychological stress, a risk factor for mental health de-
clines. According to the HBM, factors such as psychological
stress are stimuli or cues but can reduce self-efficacy and the
ability of a person to engage in health-supporting behaviors,
regardless of whether the individual knows about the benefits
of these behaviors. In a post-COVID-19 context, personal and
organizational resources recognized by the JD-R theory may
be inadequate or unable to support PA because access to them
is limited by social distancing. From another point of view,
those who voluntarily engage in PA to avoid the risk of PI and
health problems are not necessarily free from stress and men-
tal health struggles; these people may already be experiencing
psychological stress and related mental health issues linked to
COVID-19 and its struggles. This being so, even PA-
supported job tasks such as on-site teaching can be negatively
associated with mental health in a post-COVID-19 context.

Research has shown that PA is positively associated with
health outcomes, specifically mental health (Asiamah et al.,
2020; Peluso & de Andrade 2005; Veroma et al., 2017).
Studies (Asiamah et al., 2020; Duncan et al., 2020; Meyer
et al., 2020) conducted in response to COVID-19 have also
shown that PA is positively associated with mental health in
the general population. These pieces of evidence and the
HBM suggest that PA among academics is positively associ-
ated with mental health. Nonetheless, this relationship may be
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Confounding Variables

1. Sex

2. Educational level
3. Income

4. Chronic disease

Job

status
components

Campus residency
Alternative role(s)

S

Fig. 1 The association between core job components, PA, and mental
health in a post-COVID-19 context. Note: The arrow between
confounding variables and job components represents potential
confounding; H1 — the relationship between on-site teaching and PA;
H2 - the relationship between online teaching and PA; H3 — the
relationship between research and PA; H4 — the relationship between

negative or non-significant among academics in a post-
COVID-19 context for a couple of reasons. First, the relation-
ship between PA and mental health, as depicted in Fig. 1, is
linked to the job components, which means that the associa-
tion between PA and mental health can be affected by the job
components representing job demands in a social distancing
context. Since academics would face an imbalance between
job demands and resources and insufficient self-efficacy in a
social distancing context, the PA-mental-health relationship
could be negative. This relationship may be non-significant
in contexts where the health benefits of PA from PA-
supported job components (e.g., on-site teaching) is nullified
by stress and psychological problems from COVID-19, or
sedentary behavior from other job components (e.g., online
teaching) offsets the mental health benefits of PA from PA-
supported job components. That is, the relationship between
PA and mental health can be different for academics who
engage in both active and sedentary job tasks in a social dis-
tancing context where stress and related mental health de-
clines are likely to be experienced. As shown in Fig. 1, there-
fore, non-directional hypotheses (H5-HS) representing the re-
lationship between the job components and mental health
were deemed appropriate for this study.

As Fig. 1 indicates, PA is a potential mediator of the relation-
ship between the job components and mental health, but given
the above arguments and theoretical deductions, PA may not
benefit mental health in a post-COVID-19 period. To explain,
PI from sedentary job demands (e.g., online teaching) can offset
PA from other job demands involving physical activities (e.g.,
on-site teaching). In a situation where mental health struggles
faced by academics due to COVID-19 are intense, PA can be

On-site
teaching

Physical
activity

Online
teaching

Research

Mental
health

Student
assessment

student assessment and PA; H5 — the relationship between on-site
teaching and mental health; H6 — the relationship between online
teaching and mental health; H7 — the relationship between research and
mental health; H8 — the relationship between student assessment and
mental health; H9 — the relationship between PA and mental health

negatively associated with mental health because academics en-
gaging in PA may already be facing mental health declines or
struggles. From another perspective, PA knowledge and self-
efficacy can predict high levels of PA that can overcome mental
health declines, leading to a positive relationship between PA
and mental health. With the above possibilities, a non-
directional hypothesis (H9) representing the relationship between
PA and mental health was imperative. The mediation role of PA
in Fig. 1 can be partial or complete. A partial mediation occurs if
the job components are significantly associated with mental
health and PA, while PA has a direct relationship with mental
health (Richiardi et al., 2013). A complete or full mediation
occurs if the job components do not have a significant relation-
ship with mental health but are associated with PA, which in turn
predicts mental health (Richiardi et al., 2013). A full mediation
maximizes the importance of PA in the model because it con-
notes that the job components cannot affect mental health with-
out PA. As Fig. 1 indicates, the relationship between the job
components, PA, and mental health can be confounded by var-
ious personal variables. The next section details how these vari-
ables were selected and handled as confounding variables.

Methods

Study Design and Design

This study employed a cross-sectional design and an online
questionnaire targeting academic staff of colleges of educa-

tion, polytechnics, and universities. We gathered data using
online surveys because the study was carried out at a time
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COVID-19 social distancing protocols were being implement-
ed and observed.

Research Population and Selection Process

The study setting was countries where tertiary academic insti-
tutions reopened by August 31, 2020, and followed more
stringent national social distancing protocols in their opera-
tional activities. The specific countries chosen were Nigeria,
Ghana, Kenya, and Tanzania. The study population was aca-
demic staff of colleges, polytechnics and universities in these
countries. Participants were selected with six inclusion
criteria: (i) being a full-time academic; (ii) having worked as
an academic for at least a year; (iii) having a minimum of a
diploma, which we used as an indicator of the ability of a
participant to read and write in English, the medium in which
the questionnaire was administered; (iv) resumption of aca-
demic job duties after reopening of schools; (v) adherence to
national and institutional social distancing measures; and (vi)
willingness of the individual to participate. We did not use a
powered sample or a sample computed based on available
effect size and statistical power as no study with relevant sta-
tistics was available. Even so, recent COVID-19 studies used
sample sizes between 50 and 4000 to produce useful findings
(Asiamah et al., 2020; Elsahory et al., 2020). We, therefore,
deemed a sample size of at least 1000 appropriate for this
study.

Structure of the Online Survey

The online questionnaire was constructed by the researchers
and hosted on Google Forms, a free online survey develop-
ment and distribution software that allows data sharing be-
tween researchers. We preferred Google Forms to other relat-
ed software because it is free of charge, flexible to use, and
allows easy download or transfer of data. Because no default
survey template was suited to this study, we developed the
questionnaire from scratch. The survey was made up of five
parts, with the first part comprising the first two questions.
The first question comprised an ethics statement and survey
completion instructions. The second question, which called
for a “Yes” or “No” response, asked participants to indicate
their willingness to voluntarily participate in the study. The
second section of the survey comprised seven items measur-
ing the core job components, namely online teaching, onsite
teaching, research, and student assessment. Sections 3 and 4
measured mental health and PA respectively. Section 5 com-
prised 12 demographic variables, some of which were covar-
iates. The “multiple questions per page” online questionnaire
format was employed as the other formats (e.g. one question
per page) would have made the survey too long. According to
Sahlqvist et al. (2011), an excessively long survey can
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discourage participation and reduce questionnaire completion
rate.

Construction and Validation of the Online Survey

To develop and validate the survey, we employed the robust
procedure of Asiamah et al. (2020). After its validation, an
online version of the revised questionnaire (including the
ethics statement) was created by the second author and piloted
online with 20 academics who were associates of the Africa
Center for Epidemiology. Survey completion was done via
WhatsApp (12 completed), email (4 completed), Facebook
(2 completed), and LinkedIn (2 completed). The research team
sent the final survey back to a group of experts (who were part
of the original validation process) for approval after the pilot
study showed that the questionnaire had no issues.

Study Variables, Operational Definitions, and Coding
Scheme

We measured three main variables, namely the job compo-
nents, mental health, and PA. Demographic characteristics
were also measured as covariates. A 9-item Likert scale that
was adopted from Lukat et al. (2016) was used to measure
mental health. This scale is a unidimensional measure that
recently produced a Cronbach’s alpha coefficient () >0.8
on a Ghanaian sample (Asiamah et al., 2020). It has five an-
chors (i.e. strongly disagree; disagree; somewhat agree; agree;
and strongly agree), and is considered a holistic measure of
mental health (Lukat et al., 2016). In the current study, this
measure produced a Cronbach’s « value of 0.91. The mental
health index was calculated in harmony with Lukat et al. by
adding up items of the scale. Appendix A shows items of the
mental health scale. PA was measured with the short-form of
the International Physical Activity Questionnaire (SF-IPAQ),
which was used because it had produced satisfactory psycho-
metric properties (i.e. reliability and validity) across the world
(Lavelle et al., 2020; Oyeyemi et al., 2014; Wanner et al.,
2016) and in Africa (Oyeyemi et al., 2014). In addition, its
protocol for generating an index was the most convenient to
us. In Table 1 is information regarding how the other variables
were operationally defined, measured, and coded. All categor-
ical variables captured as covariates were dummy-coded.
Since confounding is not always possible (Asiamah et al.,
2019), only variables evidenced in the literature to influence
PA (Asiamah et al., 2020) or any of the job components
(Hogan et al., 2016) were measured as covariates.

Data Collection and Ethics
After the study protocol was reviewed by the appropriate

ethics review committee in Accra, the study was granted eth-
ical clearance (Number 0022020ACE). As part of our ethical
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Table 1 Operationalization and coding of job components, participant characteristics, and covariates
Variable Indicator Definition (operationalization) Coding (values) Dummy-
coding
Participant University Whether the individual’s primary university Public (1), private (2), hybrid**** (3) Applied
characteris- classifica- was a public, private, or hybrid academic
tics tion* institution
Sex* Reported gender of the participant Male (0), female (1) Applied
Country* The country where the participant was Nigeria (1), Ghana (2), Kenya (3), Applied
working as a faculty member Tanzania (4)
CDS* Whether the participant had at least one None (0), >1 (1) Applied
clinically diagnosed chronic disease
condition
Income The faculty’s gross monthly income in 0-500(1), 501-1000 (2), 1001-1500 (3), Not applied
(USD)** United States Dollars 1501-2000 (4), Above 2000 (5)
Rank™" The academic rank of the participant Teaching assistant (1), assistant lecturer (2), Not applied
lecturer (3), senior lecturer (4), assistant professor
(5), associate professor (6), full professor (7)
Residency* Whether the faculty was resident on the No (0), Yes (1) Applied
campus of his or her primary academic
institution
Job tenure***  The number of years the participant had - Not applied
served as an academic faculty
Alternative Whether the participant had other academic No (0), Yes (1) Applied
role(s)* job roles outside his/her primary academic
institution
Educational The highest educational qualification acquired ~ Diploma (1), first degree (2), Master’s Not applied
level** by the academic degree (3), PhD or equivalent (4)
Age (yrs)*** The age of the academic in years Not applied
Research Research*** The amount of time the academic had spent Not applied
in the last 7 days on research-related
activities
Teaching Teaching The time spent by the academic on online Not applied
online*** teaching over the last 7 days
Teaching The time spent by the academic on teaching Not applied
onsite*** in a physical classroom over the last week
Student Marking*** The amount of time spent by the academic Not applied
assessment on marking of examination/test scripts
over the last week
Marks The amount of time spent by the academic Not applied
organiza- on organizing test/examination scores
tion*** over the last week
Quizzes and The amount of time the academic spent on Not applied
exams*** conducting quizzes and examinations
over the last week
Project The amount of time spent by the academic Not applied
supervi- on student research project supervision over
sion*** the last week

“Nominal variable; “* Ordinal variable; ™" Continuous variable; " An institution with public and private ownership status; — Not applicable; * Each
category was associated with its research specialization; CDS — chronic disease status

measures, we ensured that only volunteers participated in the
study. The survey’s first question stated the risk-free nature of
the data collection procedure and the significance of the study.
The survey also included the study’s inclusion criteria and
assured respondents that their participation in the study was
anonymized. We published the online survey on October 10,
2020 by sending them to different groups on social media that
included or comprised academics. The survey’s link was
shared on four WhatsApp and Telegram group pages owned

by the Africa Center for Epidemiology. These platforms com-
prised academics of all ranks as well as students undertaking
research studies in different African universities. A total of 11
nationalities were in the groups, though the majority of mem-
bers were from Ghana, Nigeria, Tanzania, and Kenya. The
four groups contained a total of 361 scholars and postgraduate
students as of October 10, 2020. With members serving as the
first contact persons, we employed the snowball selection pro-
cess applied by Asiamah et al. (2020) to distribute the survey.
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Members who met the selection criteria were implored to
complete the online survey and forward it to colleagues and
other academics in their countries and academic institutions.
Information on how to distribute the questionnaire was shared
on the platforms for a week in an effort to guide members to
distribute the survey. Further to this, all researcher collabora-
tors distributed the questionnaire by sharing its link on their
faculty platforms. The short link of the survey took the partic-
ipants to a pop-up survey that could be filled and completed
with a relatively weak internet network. Participants were not
required to download the survey before completing it. The
questionnaire was distributed over 4 weeks and closed on
November 15, 2020. The average survey completion rate
was about 5 min. We avoided multiple responses by program-
ming the survey appropriately in Google Forms. We did not
provide incentives to participants.

Methods of Statistical Analysis

The data, in a default MS Excel file, were downloaded
from Google Forms and transported to version 25 of SPSS
(i.e. Statistical Package for the Social Sciences) where
coding and data analysis were carried out. The version
of SPSS used had an in-built Amos software, which we
used to conduct the mediation analysis. Summary
(descriptive) statistics were generated to assess the distri-
bution of the data after 14 questionnaires with missing
data were dropped in line with previous practices
(Garson, 2012; Asiamah et al., 2020). It was necessary
to remove questionnaires with missing data because struc-
tural equation modeling (SEM), which was used for the
mediation analysis, does not support missing data
(Garson, 2012). Multivariate normality of the data, which
is a requirement for the use of SEM, was assumed and
assessed with the SEM. The probability (p) values of the
Mahalanobis distance test from this assessment met the
condition p>0.05 (Garson, 2012) and, therefore, evi-
denced multivariate normality of the data. We adopted
the following standard formula from Lavelle et al.
(2020) to produce the PA index:

Total MET—minutes/week
= Walking (MET *min*days)
+ Moderate PA (MET *min*days)

+ Vigorous PA (MET*min*days)

In the above equation, MET is an acronym for Metabolic
Equivalent whereas walking, moderate, and vigorous PA are
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the dimensions of the IPAQ (short form). The MET values
assigned to these three dimensions are walking = 3.3, moder-
ate PA =4, and vigorous PA =8.

As part of the exploratory analysis, we conducted a
sensitivity analysis recently applied by Asiamah et al.
(2020) to identify the ultimate covariates for the final
regression models. The ultimate variables in this context
are variables that could significantly affect the primary
relationships. In the first phase of this analysis, we devel-
oped an index of the job components and fitted univariate
regression to compute crude weights representing the in-
fluence of the resulting index on mental health. At this
phase, variables that meet the criterion p<0.25 were
retained for the second phase. Country, rank, residency,
and CDS (chronic disease status) were removed at this
stage. At the second phase, a multiple linear regression
model was fitted to estimate the effects of the job compo-
nents and covariates from stage 1 on mental health.
Covariates that led to a 10% increase or decrease in the
effects between the job components and mental health
were incorporated into the ultimate model as the ultimate
covariates. Sex, tenure, and income were the ultimate co-
variates selected at the second stage. Furthermore, we
conducted a statistical assessment of common methods
bias (CMB) that may have resulted from our use of
cross-sectional data. In this vein, we employed the
Harman’s one-factor test, the most widely used statistical
technique for assessing CMB, to examine our data
(Podsakoff et al., 2003; Jordan & Troth, 2020). This
method is about using exploratory factor analysis to as-
sess the factor structure of standard scales used to gather
data, and observing the factor solution reached (Jordan &
Troth, 2020). CMB is absent if a 2 or more factor-solution
is produced by the analysis. Though relatively short, the
mental health scale used produced a 3-factor solution,
with its items producing factor loadings >0.5. With this
result, relevant criteria that indicate the absence of CMB
were met (Podsakoff et al., 2003).

In the main analysis, the baseline model was fitted to
estimate the direct influences of the four job components
and their indirect influences (through PA) on mental
health. This model did not include the ultimate confound-
ing variables. A second model, the ultimate model, tested
the same primary relationships as the baseline model but
included the ultimate covariates. By comparing the two
models, we demonstrated the roles of the covariates in
the ultimate model, which was the source of the final
results. In harmony with best practices reported
(Andreassen et al., 2018; Asiamah et al., 2019), we
assessed the mediating role of PA in the models by esti-
mating the indirect influences of the job components on
mental health. To assess the significance of the covariates,
the relative fits of the two SEM models were compared
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Table 2  Descriptive statistics summarizing participant characteristics

Variable Group n(%)
Income (USD) 0-500 192(18.0)
501-1000 388(36.5)
1001-1500 224(21.1)
1501-2000 96(9.0)
Above 2000 164(15.4)
Total 1064(100)
Educational level Diploma 16(1.5)
First degree 76(7.1)
Master’s degree 480(45.1)
PhD or equivalent 492(46.2)
Total 1064(100)
Sex Male 720(67.7)
Female 344(32.3)
Total 1064(100)
Alternative role(s) No 624(58.6)
Yes 440(41.6)
Total 1064(100)
Campus residency No 880(82.7)
Yes 184(17.3)
Total 1064(100)
Country Ghana 372(35.0)
Nigeria 400(37.6)
Kenya 272(25.6)
Tanzania 20(1.9)
Total 1064(100)
Chronic disease status None 836(78.6)
>1 228(21.4)
Total 1064(100)
University classification Public 760(71.4)
Private 280(26.3)
Hybrid (public and private) 24(2.3)
Total 1064(100)
Rank™ Teaching assistant 96(9)
Assistant lecturer 192(18)
Lecturer 380(35.7)
Senior lecturer 248(23.2)
Associate professor 76(7.1)
Professor (full) 72(6.8)
Total 1064(100)

**Each category was associated with its research specialization; n — fre-
quency, USD — United States

based on the Akaike Information Criterion (AIC) in line
with previous practices (Asiamah & Danquah, 2019).
Statistical significance of the result was detected at
p<0.05.

Findings
Descriptive and Correlational Analysis

A total of 1064 surveys out of 1201 completed were ana-
lyzed after applying the selection criteria and removing
missing items in line with Garson (2012). Tables 2 and 3
show key summary statistics on the variables. In Tables 2,
35% (n=372) of academics were from Ghana, 38% (n=
400) were from Nigeria, 26% (n=272) were from Kenya,
and 2% (n =20) were from Tanzania. About 68% (n=720)
of the academics were men whereas 32% (n=344) were
women. In Table 3, the average age and PA level of par-
ticipants were about 44 years and 4475 MET-minutes/
week respectively. The average mental health score was
about 32 (Mean=31.51; SD=7.21). Mental health was
positively correlated with PA (»=0.351, p =0.000; two-
tailed), which suggests that mental health increases as
PA increases. Mental health was also positively correlated
with teaching onsite (»=0.178, p=0.000; two-tailed) but
negatively correlated with teaching online (»=-0.19; p=
0.000; two-tailed), research (r=-0.457; p=0.000; two-
tailed), and student assessment (r=-—0.438; p=0.000;
two-tailed). This result connotes that mental health in-
creases with onsite teaching but reduces with the other
three job components. PA was negatively correlated with
research (r=-0.748; p =0.000; two-tailed) and student as-
sessment (=—0.779; p =0.000; two-tailed), implying that
PA reduces as research and student assessment increase.
PA is positively correlated with teaching onsite (»=0.064,
p <0.05; two-tailed), though this relationship is weak.

Analysis of Primary Relationships

In Table 4, research has a positive relationship with PA (f =
0.15; t=2.02; p < 0.05) while student assessment (3 =—0.83;
t=—11.36; p=0.000) has a negative relationship with PA in
the ultimate model. It is thus found that PA increases with
research but reduces with student assessment. Teaching onsite
has a positive relationship with mental health (3 =0.12; ¢=
4.95; p=10.000), but the associations between teaching online
(B =-0.13; t=-5.05; p=0.000) and research (3 =—0.57; t=
—5.42; p=0.000) with mental health are negative. These re-
sults indicate that mental health improves with onsite teaching
but reduces with online teaching and research. Student assess-
ment and PA have no significant relationship with mental
health. None of the indirect effect estimates is significant,
which means that PA did not mediate the relationships be-
tween the job components and mental health. Table 5 shows
the fit statistics of the baseline and ultimate models. The table
also contains standard criteria that a model with satisfactory fit
should meet (Asiamah & Danquah, 2019). Both models met
the recommended criteria, but the ultimate model produced a
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Table 3  Pearson’s correlation between physical activity, job components, mental health, and ultimate covariates (n = 1064)

Variable #  Mean SD 1 2 3 4 5 6 7 8 9
Teaching online 1 5.33 423 1 =231 0.047 0.048  —.190%* —0.048 -0.015 —0.006 —.069*
Teaching onsite 2 5.95 4.94 1 —0.033 -0.055 178 064%  —102%*  —0.035 —.078*
Research 3 233 1.1 1 972k —ASTHE = J4RHE .102%* 0.038  —0.035
Assessment 4 6.95 322 1 —A438% = 779%* .094%* 0.054  —0.039
Mental health 5 31.51 7.21 1 351k —0.057 .075% 0.053
Physical activity 6~ 4475305  2754.33 1 =127 —.067* 0.054
Sex® 7 - - 1 —0.03 0.031
Income (USD) 8 - - 1 132%:*
Job tenure 9 9.83 6.197 1

" p<0.001; " p <0.05; *reference — male; SD — standard deviation; USD — United States Dollars; — Not applicable

smaller Akaike Information Criterion (AIC) and was, there-
fore, of a higher fit. Thus, both models were of satisfactory fit.

Discussion

This study aimed to examine the association between core
academic job components, PA, and mental health. The poten-
tial mediating influence of PA in the relationship between the
job components and mental health was also evaluated. Five of
the 9 non-directional hypotheses tested (i.e., H3, H4, HS5, H6,
and H7) were supported by our data.

This study found a positive relationship between research
work and PA, which indicates that PA improves as research
increases among academics. Research among academics has
two main components, fieldwork and desk research, with the
latter involving sedentary tasks such as reading and writing
(Torp et al., 2017; Torp et al., 2018). Research work can,
therefore, be expected to increase PI if focused on the forego-
ing sedentary tasks. In contrast, fieldwork involves social en-
gagement with research participants and is, thus, likely to
encourage walking and other physical activities. A positive
relationship between research work and PA is, in effect, an
indicator of the PA-driven nature of fieldwork and research
involving less sitting in a post-COVID-19 context. Further to
this, academics in the post-COVID-19 situation may have
carried out more fieldwork involving physical activities, pos-
sibly because most of them had a backlog of field research
tasks to perform or supervise at the time schools reopened.
The inability of academics to undertake field research due to
social distancing measures rolled out until the third quarter of
2020 may have led to the said backlog. This reasoning is
congruent with the argument of Yankholmes (2014) that the
growing “publish or perish” culture in Africa obliges aca-
demics to constantly undertake research. As such, academics
may have hurried up to clear research backlogs in the way of
data collection and other PA-oriented research activities at the
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time of reopening. What could be inferred from the above
thoughts is that a negative association between research and
PA can be the result of occupational sitting necessitated by
sedentary research tasks (i.e. reading, literature review, and
writing). In the light of this understanding, our findings sug-
gest that academics did little of sedentary or desk research
after schools reopened.

Data analysis supports a negative relationship between stu-
dent assessment and PA, which suggests that PA decreases as
time spent on the assessment of students increases. This out-
come of the study is congruent with some observations report-
ed in the literature (Egan et al., 2019; Booket et al., 2018),
including Hogan et al.’s (2016) description of student assess-
ment as a sedentary job component among academics. In har-
mony with our result, Egan et al. (2019) insinuated that mark-
ing of examination or test scripts and organization of test
results from this exercise require a significant sedentary
time. Further to the above, Booket and associates (2018) rea-
soned that examination supervision or invigilation involves
walking at a low pace or prolonged sitting, which indicates
that invigilation can also be sedentary. Arguably, script mark-
ing and marks organization are more sedentary than invigila-
tion as they can only be performed while the individual is
sitting. From the perspective of Hogan et al. (2016), an aspect
of student assessment that could have encouraged PA is the
supervision of internships and student fieldwork. In the post-
COVID-19 context however, academics in Africa did not con-
duct field assessment because students were observing social
isolation and were not serving as interns (Muhumuza &
Odula, 2020; Harrington & O’Reilly, 2020). We, therefore,
decided not to measure and incorporate field assessment in
this study, though future studies may have to consider it.
Given our evidence and the foregoing arguments, it is possible
that student assessment involving invigilation, marking, and
organization of test or examination results in the post-COVID-
19 context is largely sedentary and, as a result, has a negative
association with PA. As opined by Harrington and O’Reilly
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Table 4 The association between core job components, PA, mental health, and covariates

Model Dependent Path Predictor Direct coefficients Indirect coefficients
variable
Unstandardized  Standardized  Std. Error (of  Critical Unstandardized — Standardized
(B) ®) B) ratio (B
1*  Physical activity <—-- Teaching —4.87 —0.01 12.86 —0.38 - -
(on-line)
Physical activity <—-- Teaching 9.24 0.02 11.05 0.84 - -
(on-site)
Physical activity <—-- Research 417.80 0.17 207.32 2.02% - -
Physical activity <—-- Assessment —805.01 —0.94 70.87 —11.36%* - -
Mental health <—- Teaching 0.20 0.04 0.12 4.95%%* - -
(on-line)
Mental health <—-- Teaching -0.23 0.05 —0.13 —5.05%%* - -
(on-site)
Mental health <—- Research —4.07 0.75 -0.57 —5.42%% - -
Mental health <—-- Assessment 0.45 0.27 0.18 1.66 - -
Mental health <—-- Physical 0.00 0.00 0.03 0.66 - -
Activity
2°  Physical activity <—- Teaching —4.87 —0.01 12.86 —0.38 - -
(on-line)
Physical activity <—-- Teaching 9.24 0.02 11.05 0.84 - -
(on-site)
Physical activity <—- Research 417.80 0.15 207.32 2.02% - -
Physical activity <—-- Assessment —805.01 —0.83 70.87 —11.36%* - -
Mental health <—-- Teaching 0.20 0.12 0.04 4.95%* 0.000 0.000
(on-site)
Mental health <—-- Teaching -0.23 —-0.13 0.05 —5.05%%* 0.000 0.000
(on-line)
Mental health <—- Research —4.07 —0.57 0.75 —5.42%% -0.310 0.004
Mental health <—-- Assessment 0.45 0.18 0.27 1.66 —-0.059 —0.024
Mental health <—-- Physical 0.00 0.03 0.00 0.66 - -
activity
Covariates
Teaching <—- Income (USD) —0.11 —0.03 0.12 -0.93 — -
(on-line)
Teaching <—-- Income (USD) 0.01 0.00 0.10 0.09 — -
(on-site)
Research <—-- Income (USD) 0.04 0.05 0.03 1.53 - -
Assessment <—- Income (USD) 0.16 0.06 0.08 2.05% — -
Teaching <—- Tenure —-0.05 —-0.07 0.02 —2.24% - -
(on-line)
Teaching <—- Tenure —0.06 —-0.07 0.02 —2.31* - -
(on-site)
Research <—- Tenure —0.01 —0.04 0.01 -1.43 - -
Assessment <—- Tenure —0.03 —0.05 0.02 -1.62 - -
Teaching <— Sex® -0.12 —-0.01 0.28 —0.43 - -
(on-line)
Teaching <— Sex® —1.06 —0.10 0.32 —3.30%* - -
(on-site)
Research <—— Sex® 0.25 0.10 0.07 3.42%* - -
Assessment <—- Sex® 0.67 0.10 0.21 3.19% - -

* p<0.05; o p <0.001; *baseline model without covariates; ®ultimate model with covariates; € reference — male; USD — United States Dollars; — Not
applicable

(2020), the negative relationship between PA and student as-
sessment may also have been due to the replacement of

physical classroom invigilation with online student assess-

ment, mentoring, and engagement.
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Table 5 Model fit indices for the

structural models and Model Chi- P RMSEA TLI GFI AGFI AIC
recommended criteria square
Baseline 2.088 0.109 0.044 0.977 0.968 0.989 41.88
Ultimate 2910 0.099 0.049 0.971 0.961 0.980 38.02
Recommended criteria >0.05 <0.08 >0.95 >0.9 >0.9 -

JRMSEA random mean square error of approximation, 7L/ Tucker-Lewis Index, GFI goodness-of-fit indices,
AGFT adjusted goodness-of-fit indices, AIC Akaike Information Criterion; — Model with a smaller AIC is of

higher fit

Our results indicate that not all the academic job compo-
nents have a positive relationship with PA; research and stu-
dent assessment had contrasting relationships with PA. The
failure of online teaching and on-site teaching to predict PA
may be unique to the post-COVID-19 context or could be due
to our study design, which requires future replications of this
study in similar contexts using experimental designs that max-
imize internal validity. Yet, the relationship found between
research, student assessment, and PA demonstrates the appli-
cability of the JD-R theory, at least from the perspective of our
theoretical framework, to explain the relationship between
academic job components and PA. Suffice it to say that aca-
demic tasks, which the JD-R theory recognizes as job de-
mands, affect the individuals PA depending on how much of
sedentary behavior and physical activities (e.g., walking)
these tasks require. These could be so because job demands
require academics to adhere to some standard methods and
guidelines in teaching, which means that academics cannot
significantly change every aspect of a job task. For instance,
online teaching often requires immobility and makes it impos-
sible for the tutor to have physical interactions with students.
On the other hand, on-site teaching always requires instructing
students in a classroom where physical class activities can be
performed. Hence, work-related PA and sedentary behavior
are tied to job demands. According to the HBM, resources
such as PA knowledge, physical functional capacity, and
self-efficacy can encourage PA that compensate for job-
related PI and maximize PA from academic work. Thus, PA
voluntarily performed in the post-COVID-19 context due to
resources such as PA knowledge and self-efficacy (Asiamah
et al., 2020) did not render the relationship between sedentary
job tasks (i.e., student assessment) and PA positive or non-
significant.

Teaching onsite was found to be positively associated with
mental health, suggesting that mental health in academics in-
creases as onsite teaching increases. A key implication of this
result is that onsite teaching in a post-COVID-19 context buft-
ered mental health declines and struggles despite social dis-
tancing measures observed by academics. Similarly, teaching
in a physical classroom setting requires walking, standing, and
similar campus-based physical activities that could not be
completely avoided even in a post-pandemic situation

@ Springer

requiring the observance of institutional and national social
distancing measures. These ideas relate to our adaptation of
the JD-R theory, which suggests that job tasks are demands
that academics have little control over in a post-COVID-19
context; PA-supporting job tasks would reduce stress and re-
lated psychological problems whereas sedentary tasks would
support these problems. If on-site teaching, in the face of
sedentary job tasks such as online teaching, was positively
associated with mental health, then PI and sedentary behavior
from work could not outplay the influences of walking and
physical activities associated with on-site teaching on health.
This may be owing to additional voluntary PA performed off
the job with available resources such as PA knowledge, self-
efficacy, and social support. According to some recent studies
(Harrington & O’Reilly, 2020; Aperribai et al., 2020; Varea &
Gonzalez-Calvo, 2020), access to campus facilities (e.g.
shops, cafeteria, lounges, etc.) and social networks comprising
students and colleagues may have enabled academics to se-
cure social and emotional support and participate in social
activities while observing social distancing protocols.
Research has evidenced that social support and activities have
a positive association with mental health in the general popu-
lation including academics (Benedetti et al., 2008; Hamer
et al., 2009; Peluso & de Andrade, 2005; Veroma et al.,
2017; Aperribai et al., 2020). Similarly, a meta-analytic re-
view conducted by Fasihi Harandi et al. (2017) found that
mental health was positively associated with social support
in the general population. In China, Sun et al. (2020) found
a positive association between social support and
psychological health, which is an indicator of mental health.
Finally, Min et al. (2016) found that social activities were
associated with lower mental health risks, including the risk
of depression.

Teaching online had a negative association with mental
health, which affirms that mental health decreases as research
work increases. This evidence implies that PA performed
within the period on and off the job could not outplay seden-
tary behavior from online teaching and render its association
with mental health positive or non-significant. It also supports
the idea that online teaching is largely sedentary and can in-
clude several hours of occupational sitting, which is a major
risk factor for mental health struggles and conditions
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(Aperribai et al., 2020; Asiamah et al., 2020). Further to this,
Picavet et al. (2016) in the Netherlands found that occupation-
al sitting was associated with poor mental health. This evi-
dence was affirmed in the same context by Proper et al.
(2012) and in some African contexts (Simons et al., 2013).
These pieces of evidence complement several other commen-
taries (Lindsay et al., 2016; Mackenzie et al., 2015; Picavet
et al., 2016; Proper et al., 2007) indicating that health risks
including mental health declines are associated with occupa-
tional sitting and PI. Though positively associated with PA,
research was found to have a negative association with mental
health, which indicates that an increase in research work de-
creases mental health in academics. This result can be ex-
plained from two perspectives. Firstly, academics who report-
ed larger PA scores were not necessarily active since PA and
sedentary behavior are independent behaviors and can have
independent influences on health outcomes (Dogra et al.,
2012). In a post-COVID-19 situation, even academics who
reported larger PA scores were possibly sedentary owing to
social distancing measures taken by them and their involve-
ment in other sedentary job tasks. Such academics can expe-
rience a decline in mental health associated with sedentary
behavior and social disruptions from COVID-19. More so,
mental health is affected by several socio-economic factors
(e.g. current financial situation) as well as co-morbidities that
may interact with sedentary behavior to reduce mental health
in a post-COVID-19 context.

Though positively correlated with mental health as
shown in Table 3, PA was not significantly associated
with mental health in the ultimate regression models.
This result may be due to a strong negative association
between PA and student assessment, which has the ten-
dency of neutralizing the positive correlation (in Table 3)
between PA and mental health. Suffice it to say that PA
would not predict mental health if it is strongly reduced
by student assessment, as the case is in the ultimate re-
gression model. Drawing on a recent commentary on the
behavior of predictors in multiple linear regression
(Lindner et al., 2019), we reason that the association be-
tween PA and mental health in Table 3 reduced and be-
came non-significant in the regression model because stu-
dent assessment withdrew its influence on PA in the re-
gression model. Since sedentary behavior is the ideal
cause of the negative association between PA and student
assessment, a lack of a significant relationship between
PA and mental health connotes that sedentary tasks can
offset the moderate and weak influences of PA-oriented
job tasks such as onsite teaching in a post-COVID-19
context. This thinking is consistent with several studies
that have theorized that PI and sedentary behavior can
counteract the beneficial impacts of PA on health indica-
tors (Dogra et al., 2012). Some studies (Dogra et al.,
2012; Asiamah et al., 2020) have observed that it is this

potential of PI and sedentary behavior to neutralize the
effect of PA on health that makes it necessary for individ-
uals to completely avoid sedentary behavior.

Needless to say, a lack of a significant association between
PA and mental health in a post-COVID-19 context explains
why PA did not mediate the relationship between any of the
job components and mental health. What could be inferred
from this result is that even PA-oriented job components
may not support health outcomes, specifically mental health,
in a post-COVID-19 situation where academics concurrently
carry out sedentary and PA-oriented tasks while complying
with social distancing measures. If so, on-site teaching and
other PA-driven job roles may not benefit mental health and
possibly other health indicators in a post-COVID-19 context.
Drawing on the discussions presented early on, it is under-
standable that PA in the post-COVID-19 context did not ben-
efit mental health for three reasons. First, stress and other
mental health struggles were possibly high and could not be
buffered by PA. Second, resources such as PA knowledge and
self-efficacy could not optimize PA to buffer psychological
problems and increase mental health. Finally, the opposite
influences of sedentary and PA-supporting tasks on PA could
nullify the potential incremental influence of PA on health. If
so, interventions are needed to maximize PA and discourage
sedentary behavior in academics, particularly in a post-
COVID-19 setting. Potential interventions may include the
rolling out of health education programs that maximize aca-
demics’ awareness of the risk factors such as PI and sedentary
behavior. Such an educational program is necessary for even
an elite population that may undermine healthy behaviors
(e.g., PA, exercise) due to their constant preoccupation with
employment-related tasks. In congruence with universities in
developed countries such as the UK (George et al., 2014),
African universities can provide PA facilities on campus to
facilitate active behaviors in faculties, students and adminis-
trative staff. Universities can also support their staff to enroll
in online Pilates classes, which have been evidenced to reduce
PI and sedentary behavior during COVID-19 lockdowns
(Nyenhuis et al., 2020).

Worth adding is a couple of implications of our findings for
theory and research. First of all, a lack of a significant associ-
ation between PA and mental health in a post-COVID-19
setting means that a pandemic and other socio-
environmental factors (e.g. violence, social distrust, social
segregation, extreme climate change events) that can cause
social disengagement at the population level are likely to de-
prive communities and individuals of the health benefits of
PA. From this standpoint, PA does not necessarily contribute
to the improvement of mental health and possibly other health
outcomes if social isolation is necessitated by social distanc-
ing measures and extreme events such as floods, landslides,
and violence. Moreover, our findings provide a basis for un-
derstanding the relationship between academic work, PA, and
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mental health. This understanding concerns how job demands
(from the perspective of the JD-R theory) in the form of
changes in work patterns in a post-COVID-19 context neces-
sitate both PA and PI. Job demands that require more seden-
tary behavior (e.g., student assessment) is negatively associ-
ated with PA, whereas those that involve more walking and
other physical activities are positively associated with PA.
From the viewpoint of the HBM, therefore, sedentary behav-
ior from student assessment and other sedentary tasks can be
compensated for or reduced with voluntary PA performed off
the job in the light of one’s PA knowledge, self-efficacy, and
other resources available. In situations where resources are
unavailable or insufficient, then voluntary PA performed off
the job is not possible, so PI can offset the benefits of PA. At
worse, Pl would outplay PA, resulting in health problems such
as mental health declines. Deductively, universities need to
develop and implement policies that promote job-related PA
and reduce occupational PI. In the light of these policies,
health education programs that provide PA knowledge and
interventions aimed at enhancing campus walkability can be
rolled out. As indicated early on, the provision of sporting
facilities on campus alongside guidelines encouraging the
use of these facilities can encourage engagement in PA.

This study has some strengths and limitations. First of
all, the cross-sectional design employed is not robust
against confounding, which means that this study could
not establish causation between the variables. The impli-
cation of this limitation is reversibility of the supported
relationships. For instance, a positive relationship between
research and PA may represent a situation where PA in-
creases as research time increases. The positive relation-
ship between on-site teaching and mental health may also
represent a situation where on-site teaching time increases
as mental health increases. Researchers are, therefore, en-
couraged to apply randomized controlled designs in future.
Secondly, it was impossible to apply a powered sample in
this study due to our utilization of an online survey. For
this reason, our study sample is not necessarily represen-
tative of all academics, so future researchers are encour-
aged to apply powered or representative samples. Despite
this limitation, our sample was relatively large and came
from a relatively wide geographical setting of four African
countries. Our results can, therefore, be representative of
African academics, at least. Moreover, our sensitivity anal-
ysis enabled us to reduce confounding as much as possible
and demonstrate a resilient statistical technique for identi-
fying ultimate covariates. By this sensitivity analysis,
therefore, the current study guides researchers to adjust
for potential covariates and eliminate irrelevant covariates
that could disrupt primary predictors in a regression mod-
el. This contribution was based on the idea that over- or
under-adjustment of regression models in cross-sectional
designs to avoid or reduce confounding is as unscientific
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as failing to control for covariates in such models
(Asiamah et al., 2019). Last but not least, this study did
not include some academic job components (e.g., admin-
istrative work and industry engagement) whose measure-
ment was problematic in the post-COVID-19 context.

Conclusions

Physical activity increases with research but reduces with stu-
dent assessment, which suggests that student assessment is
associated with a high risk of sitting and other sedentary be-
haviors in a post-COVID-19 context. Mental health increases
with onsite teaching but reduces with online teaching and
research, suggesting that mental health is more likely to in-
crease with increasing onsite teaching but would reduce with
increasing research and online teaching activities in a post-
COVID-19 context. Interestingly, PA and mental health are
not significantly associated, though a moderate correlation
exists between them. PA does not mediate the relationship
between the core job components and mental health. The ul-
timate model is of a better fit, which implies that the incorpo-
ration of the covariates in the ultimate model resulted in more
precise estimates. As such, the relationship between the core
job components, mental health, and PA can be affected by
personal variables, particularly sex, job tenure, and income.
It is concluded that PA may not support mental health in
African academics in a post-COVID-19 situation that requires
the performance of job tasks while observing social distancing
protocols.
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