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Abstract
This study assessed the behavioral outcomes of Coronavirus 2019 (COVID-19) social distancing protocols and their influ-
ences on mental health. An online survey hosted by Survey Monkey was utilized to collect data from residents of three 
Ghanaian cities of Accra, Kumasi and Tamale. A total of 621 surveys were analyzed, with a sensitivity analysis utilized to 
select covariates for the regression model. The average age of participants was about 36 years. Findings indicate that reduced 
physical activity time and a change in sexual activity and smoking frequency are some short-term changes in behavior 
resulting from social isolation during the lockdown. An increase in sedentary behavior had a negative influence on mental 
health. For the most part, changes in behaviors in the short-term were associated with lower mental health scores. The study 
implied that COVID-19 social distancing measures should be implemented alongside public education for discouraging 
unhealthy changes in behaviors.
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Introduction

Coronavirus 2019 (COVID-19) is a novel virus that was first 
detected in Wuhan City, China (Lewnard and Lo 2020; Lin 
et al. 2020). Over a period of < 5 months (between Decem-
ber 2019 and April 2020), the virus grew from being a local 
epidemic in Wuhan to a fear-inspiring global pandemic. As 
of September 13, 2020, the virus had killed 920,795 out of 

28,787,808 people who tested positive for it (Johns Hopkins 
University 2020), making it one of the world’s deadliest pan-
demics (Lin et al. 2020; Pung et al. 2020). COVID-19 can 
be considered a highly contagious virus not only because 
it has infected thousands of people but also because it has 
taken a relatively short time to spread to most regions of the 
world. Without appropriate measures to contain it therefore, 
COVID-19 could infect a third of the world in a year.
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As the case has been with previous pandemics, the non-
availability of a vaccine has allowed COVID-19 to spread and 
grow into a global pandemic. Since the testing and produc-
tion of a potential vaccine for an infectious disease takes an 
average period of 24 months (Josefsberg and Buckland 2012; 
Anderson et al. 2020), measures to cut the chains of infection 
are the only way to contain COVID-19 in the short-term. One 
of such measures, which is considered the best way to contain 
an epidemic or pandemic in the absence of a vaccine (Lin 
et al. 2020; Pung et al. 2020), is the enforcement of social 
distancing protocols in affected regions. With COVID-19, 
the adoption of this approach is a global shared goal that has 
brought about a complete or partial lockdown of affected 
countries. As demonstrated by China with its lockdown of 
Wuhan, social distancing protocols are the ultimate weapon 
for fighting COVID-19 in the short-term. This notwithstand-
ing, their socio-economic impacts can be dire (Brooks et al. 
2020; Armitage and Nellums 2020). Economic impacts such 
as unemployment, the weakening of the foundation of the 
global economy characterized by the United States (US) and 
China, and a potential collapse of emerging economies, at 
least in the short-term, are frequently reported economic 
consequences of COVID-19 (Anderson et al. 2020; Lewnard 
and Lo 2020). Other consequences that are significant but 
seem underreported (Lewnard and Lo 2020; Armitage and 
Nellums 2020) are social implications such as public health 
decline that exacerbate the above economic losses. Social 
distancing mechanisms, for example, could curtail individ-
ual physical activity (PA) trajectories. It is also possible that 
social distancing will limit access to food and public services, 
especially in developing countries where citizens may be 
unable to afford basic needs such as food if socially isolated.

We argue based on the Fogg behavior model (FBM) pro-
posed by Fogg (2009) that a pandemic such as COVID-19 
and its sudden lockdowns are extreme events that would 
cause fear and panic as people try to cope with them. Per 
the disengagement theory of aging developed by Cumming 
and Henry (1961), anxiety and mental health struggles may 
result from a sudden lockdown because social disengagement 
is a gradual process that would overwhelm people who try to 
achieve it instantly or in the short-term. We are, therefore, of 
the view that social isolation necessitated by a COVID-19-re-
lated lockdown would not only cause fear and panic in the 
short-term but could also lead to anxiety and consequently a 
decline in mental health in the general population. Similarly, 
short-term social isolation can cause major changes in health 
behaviors that can increase the burden of disease and dis-
ability. This argument is corroborated by some researchers 
(Malcolm et al. 2019; Armitage and Nellums 2020) who have 
opined that a decline in mental health is the most likely con-
sequence of social isolation caused by an unexpected event 
such as the outbreak of a disease. If so, stakeholders need to 
understand how significant changes in behaviors and their 

influences on mental health are and roll out suitable programs 
for avoiding or at least reducing public health risks that could 
be predicted by a COVID-19 lockdown. With some predict-
ing the outbreak of a similar epidemic in future (Lewnard and 
Lo 2020; Li and Siegrist 2012) and others seeing the possibil-
ity of COVID-19 spreading for a long time (Li and Siegrist 
2012; Pung et al. 2020), stakeholders need to understand 
changes in behaviors that could result from a lockdown as a 
precursor to designing appropriate programs for discouraging 
unhealthy changes in behaviors.

Possible COVID-19-related changes in behaviors have 
been acknowledged in the literature. The most frequently 
acknowledged changes are reduced PA and increased seden-
tary behavior due to limited access to the built environment 
and community services during the lockdown (Chen et al. 
2020). On the other hand, the ability of exercise service pro-
viders to promptly move exercise classes online in response 
to social distancing measures have been reported (Chen 
et al. 2020; Jakobsson et al. 2020). As such, many individu-
als could exercise at home during the lockdown. Conspiracy 
theories have also indicated that alcohol intake, smoking, 
and the use of some substances (e.g. garlic) can protect the 
individual against COVID-19. Particularly in less educated 
populations, therefore, many individuals may take to sub-
stance use and smoking. Because families including couples 
may spend more time together at home during the lockdown 
(Fisher et al. 2020), sexual activity and domestic violence are 
also likely to increase due to social distancing measures. This 
study aimed to examine these changes and their influences on 
mental health. We understand that the aforesaid changes can 
be affected by demographic and individual characteristics. 
Education and income, for example, are likely to affect one’s 
ability to utilize online exercise classes during the lockdown. 
For this reason, we adjusted for key covariates in testing the 
association between the said behavioral changes and mental 
health. Our choice of mental health as an outcome variable 
draws on commentaries indicating that mental health is the 
aspect of health most likely to be affected in the short-term by 
social distancing protocols (Serafini et al. 2020; Vindegaard 
and Eriksen Benros 2020). Our investigation was based on 
this primary research question: Do changes in behaviors due 
to COVID-19 social distancing measures have a significant 
influence on mental health?

Methods

Design and Approach

This study employed the descriptive correlational approach and 
online surveys targeting the general population. A cross-sectional 
analysis technique was adopted. The exclusive use of an online 
survey was the only way to collect data during the lockdown.
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Population and Selection

As this study was aimed at informing policy decisions for 
a specific region, the setting of this study was three cit-
ies (i.e. Greater Accra, Kumasi, and Tamale) affected by 
a COVID-19 mandatory lockdown in Ghana. The study 
population was individuals of the general population, 
preferably those aged 18 years or more, who were socially 
isolated as they complied with the mandatory lockdown. 
Participants were selected based on four inclusion criteria: 
(1) currently living in any of the cities facing mandatory 
lockdown; (2) having acquired at least a basic education 
instructed in English, the medium in which the survey was 
administered; (3) being in social isolation owing to the 
lockdown; and (4) willingness to participate in the study. 
The use of a powered sample (i.e. a sample determined 
based on a pre-determined statistical power and effect 
size) was not possible in this study for a couple of reasons. 
Firstly, we did not find any existing study that was based on 
our context. Secondly, we could not have used information 
from previous research to calculate a sample size because 
all existing studies applied substantially different methods. 
A deep look into the literature suggested that related web-
based studies had utilized sample sizes ranging between 
n = 32 and n = 4222 to reach credible findings (Merolli 
et al. 2014; Balhara and Verma 2014; Liang et al. 2006). 
Considering our research approach and the geographical 
scope of the study setting, we hoped to achieve a sample 
size between 250 and 700.

Structure of the Online Survey

The survey was developed by the researchers and hosted on 
Survey Monkey, a free survey creation platform that allows 
data sharing and analysis between research team members. 
It was chosen because of the researchers’ ample experi-
ence with it and the fact that it provides user-friendly data 
transfer and analysis tools. The survey was developed from 
scratch, as opposed to using a template, because no existing 
template was suited for our study. The survey comprised 
23 multiple-choice questions and a question introducing 
the mental health measure. The first question included the 
ethics statement and instructions for completing the survey. 
The next two questions (i.e. Q2 and Q3) screened for indi-
viduals who did not meet the inclusion criteria. Questions 
4–8 and 13 captured demographic variables and covariates. 
Changes in behaviors were measured with questions 9–12 
as well as 14–23. Question 24 presented the 9-item mental 
scale measure. The ‘one question per page’ design option 
that comes with the most legible text (Regmi et al. 2017) 
was chosen.

Survey Development, Validation, and Piloting

The survey was developed after the researchers discussed 
with two groups on what could be the ideal measures of 
mental health and changes in behaviors in the context of the 
study. The first group, which included four of the authors, 
was a WhatsApp-based group made up of research fellows 
of a Center of Excellence. Members, through the use of 
text messages and audio recordings, suggested potential 
measures for the study. Over Skype, the researchers then 
consulted with the second group, comprising two psy-
chometricians and a statistician, to agree on an initial list 
of items for the survey. The lead researcher then developed 
a questionnaire of the items proposed. Following this, 10 
copies of the questionnaire in sealed envelopes were sent 
through a private courier to individuals aged 24 years or 
more who had agreed to complete it in the neighborhood of 
the lead researcher. This step was part of the survey piloting 
arrangement. Over 2 days, questionnaires were completed 
and returned by 8 out of the 10 participants through the 
courier. Respondents commented on ambiguities and word-
ing problems associated with the questionnaire. Through a 
voice call, the lead researcher contacted the participants to 
confirm and better understand the issues reported, enabling 
the researchers to further improve the wording of the items. 
A major change made to the instrument was replacing the 
word ‘self-isolation’ with ‘social isolation’ in most of the 
measures. An online survey of the final items (including 
an ethics statement) was then developed and piloted online 
with 10 different participants (WhatsApp = 4; Facebook = 5; 
Twitter = 1). With no issues identified in the second pilot 
study, we sent the survey back to the two psychometricians 
consulted earlier for approval.

Variable Selection and Operationalization

This study focused on possible short-term changes in behav-
iors resulting from COVID-19-related social isolation or 
fears. Changes in smoking frequency, alcohol intake, and 
substance dependence were incorporated into the study 
owing to fake news about the possibility of smoking and 
the dependence on some substances (e.g. garlic, alcohol, 
marijuana) protecting against COVID-19. The other changes 
in behaviors were considered because they could be encour-
aged by social isolation. Table 1 shows a summary of all 
changes in behaviors and their operationalization. As Table 1 
indicates, categorical variables were dummy-coded and one 
of their levels (categories) set as the reference. The table 
also shows underlying health conditions and demographic 
variables that, per existing studies (Sederer 2016; Lund et al. 
2018), can confound the primary relationships of interest. 
Mental health was measured with a 9-item standard scale 
(with descriptive anchors strongly disagree—1; disagree—2; 
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somewhat agree—3; agree—4; and strongly agree—5) from 
Lukat et al. (2016). This tool is a unidimensional scale that 
produced satisfactory psychometric properties (including 
a Cronbach’s α coefficient = 0.93) on a sample represent-
ing the general population. It was preferred to other mental 
health measures because it has been properly validated for 
the general population and is the most holistic mental health 
measure (Lukat et al. 2016). In the current study, it produced 
a satisfactory Cronbach’s α coefficient of 0.82. Scores on 
the mental health measure were generated in harmony with 
the Lukat and colleagues; items were ‘parceled’ by adding 
them up. Appendix Table 5 shows items of the mental health 
measure used.

Data Collection and Ethical Steps

This study received ethical clearance from an institutional 
ethics review committee (# 0012020-ACE) after the research 
protocol and ethical statement were reviewed by the com-
mittee. In agreement with best practices, we ensured that the 
first question of the survey presented the ethical statement 
(Merolli et al. 2014; Balhara and Verma 2014), which means 
that only individuals who agreed to participate voluntarily 
(by ticking ‘Yes’) completed the survey. The ethical state-
ment indicated the purpose and importance of the study as 
well as the risk-free nature of our data collection process. 
The inclusion criteria and instructions for completing the 
survey were also presented as aspects of the ethical state-
ment. We created different versions of the survey that could 
easily be completed on all social media platforms includ-
ing WhatsApp. We published the survey a week after the 
lockdown by sending a link of it to all our contacts using 
WhatsApp and asking them to complete the questionnaire 
and share it with their contacts. Thus, snowball selection 
was applied to distribute the survey. Subsequently, the 
researchers, through their personal accounts, published the 
link on Facebook, Twitter, LinkedIn and other social media 
platforms. The shared link took the participant to a pop-up 
questionnaire that could be completed even with a relatively 
weak internet network. Participants did not have to down-
load the survey before completing it. The survey was distrib-
uted and completed over about 2 weeks (April 4–16, 2020) 
and was closed on April 16, 2020. Its average completion 
time was about 7 min. We programed the survey at Survey 
Monkey to prevent multiple responses from the same partici-
pant. For further research purposes, we designed the survey 
to allow individuals outside the study setting to respond. We 
did not provide incentives for participation.

Statistical Analyses Method

Data in a Microsoft (MS) Excel format were downloaded 
from Survey Monkey. Coding was done in MS Excel and 

the resulting data transported to SPSS version 25 (IBM Inc., 
NY, USA), which was used for data analysis. Descriptive 
statistics (frequency and per cent) were used to summa-
rize the data after five questionnaires with missing items 
were discarded in line with the recommendation of Garson 
(2012). The Shapiro–Wilk’s test was performed to screen 
for outliers and confirm normality of data of mental health 
(Garson 2012). This test on the data confirmed normality 
(p = 0.294) and the absence of outliers. Pearson’s correlation 
test was then used to assess bivariate correlations between 
the variables. A multiple linear regression model was fitted 
to assess the influence of the changes in behaviors on mental 
health, with potential confounding variables adjusted for. 
Before fitting the regression model, a sensitivity analysis 
was conducted to screen for relevant potential confounding 
variables in harmony with the procedure adopted elsewhere 
(Rothman and Greenland 1998; Rezai et al. 2008). In this 
analysis, univariate regression models were used to estimate 
crude coefficients (i.e. standardized and unstandardized 
coefficients and their 95% confidence intervals) indicating 
the influence of the covariates and changes in behaviors 
on mental health. Covariates with p > 0.25 were removed 
and those with p ≤ 0.25 were kept for the second level of 
the sensitivity analysis. At this stage, only chronic disease 
status (CDS) was removed. At the second level, multiple 
linear regression models were fitted to estimate coefficients 
(including their 95% confidence intervals) representing the 
influences of changes in behavior and each of the remain-
ing covariates on mental health. Any covariate that led to a 
10% change (decrease or increase) in the coefficients of the 
behaviors from the first level was kept and incorporated into 
the final regression model (see Table 3) as a covariate. At 
this stage, age and income were removed.

Findings

Response Rate, Demographic Characteristics, 
and Changes in Behaviors

We achieved a survey completion rate of 100%, which means 
all participants (n = 643) completed the survey. After apply-
ing the inclusion criteria, 22 questionnaires were dropped. 
Of the 621 remaining questionnaires analyzed, 55% (n = 342) 
were completed by residents of Accra, 25% (n = 157) by resi-
dents of Kumasi; and 20% (n = 122) by residents of Tamale. 
As Table 2 indicates, about 35% (n = 215) of participants 
were female and 65% (n = 406) were male. About 94% of 
participants (n = 586) had tertiary education, which means 
that most of the sample had a high education. The age of 
participants ranged between 18 and 64 years. Table 2 shows 
some dramatic changes in behaviors. That is, 80% of par-
ticipants lost moderate physical activity time, with over 
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Table 2   Summary statistics 
on covariates and changes in 
behaviors

Category Variable Levels (groups) n Per cent (%)

Demographic vari-
ables and covariates

Gender (N = 621) Female 215 34.6
Male 406 65.4

Educational level (n = 621) Secondary level 35 5.6
Tertiary level 586 94.4

Age (N = 621) 18–24 years 110 17.7
25–34 years 213 34.3
35–44 years 143 23
45–54 years 120 19.3
55–64 years 35 5.6

Income (N = 621) None 105 16.9
< 500 50 8.1
500–1000 115 18.5
> 1000 351 56.5

CDS (N = 621) None 556 89.5
≥ 1 65 10.5

Changes in behavior MPA time lost (N = 621) None 124 20.0
1–30 min 45 7.20
30–59 min 73 11.8
1–3 h 174 28.0
4–6 h 75 12.1
> 6 h 130 20.9

VPA time lost (N = 621) None 184 29.6
1–30 min 65 10.5
30–59 min 144 23.2
1–3 h 158 25.4
4–6 h 35 5.6
> 6 h 35 5.6

Sedentary behavior time added (N = 621) None 114 18.4
1–30 min 35 5.6
30–59 min 49 7.9
1–3 h 153 24.6
4–6 h 150 24.2
> 6 h 120 19.3

Exercising (N = 621) Yes 397 63.9
No 224 36.1

Smoking frequency (N = 621) SF-unchanged 173 27.9
SF-non-smoker 448 72.1

Alcohol intake (N = 621) AI-increased 19 3.1
AI-unchanged 164 26.4
AI-not applicable 438 70.5

Eating frequency (N = 621) EF-decreased 75 12.1
EF-increased 262 42.2
EF-no change 284 45.7

Substance use (N = 621) No 571 91.9
Yes 50 8.1

Sexual activity (N = 621) SA-decreased 125 20.1
SA-increased 77 12.4
SA-no change 419 67.5

Domestic violence increase (n = 621) No 571 91.9
Yes 50 8.1

CDS chronic disease status, MPA moderate physical activity, VPA vigorous physical activity, N total sam-
ple analyzed, n frequency
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50% losing at least 1 h of moderate physical activity time. 
Similarly, more than 50% added at least 1 h to their sed-
entary behavior time. About 64% (n = 397) of participants 
were exercising during the lockdown, whereas there was no 
change in the frequency of smoking for 28% (n = 173) of 
participants who were smokers. The frequency of alcohol 
intake increased for 3% (n = 19) and did not change for 26% 
(n = 164) of participants. The frequency of eating decreased 
for 12% (n = 75) and increased for 42% (n = 262) of partici-
pants. About 8% (n = 50) of participants agreed they used 
substances to protect themselves against COVID-19 and 
faced a higher risk of domestic violence. Sexual activity 
decreased for 20% (n = 125) and increased for 12% (n = 77) 
of participants. Appendix Table 6 shows a distribution of 
average mental health scores across categorical predictors.

The Influences of Changes in Behaviors on Mental 
Health

Table 3 shows some significant correlations at p < 0.001 
and p < 0.05. For example, MPATL and mental health are 
negatively correlated (r = − 0.235; p < 0.001; two-tailed). 
This result connotes that mental health decreases as mod-
erate physical activity time lost increases. Table 4 shows 
regression coefficients resulting from this and other corre-
lation coefficients in Table 3. It can be seen that moderate 
PA time lost makes a significant influence on mental health 
(β = − 0.07; t = − 3.28, p < 0.05), suggesting that mental 
health decreased with an increase in moderate PA time lost. 
Sedentary behavior time added also made a negative influ-
ence on mental health (β = − 0.85; t = − 46.76, p = 0.000). 
The influence of ‘SF-unchanged’ is about 2 times lower 
compared with that of ‘SF-non-smokers’ (B = −  2.05; 
t = −  4.97, p = 0.000), which indicates that the mental 
health of individuals who did not have a change in their 
smoking frequency was lower compared with non-smokers. 
The influence of ‘AI-not applicable’ on mental health is 
about 2 times lower compared with that of ‘AI-increased’ 
(B = − 2.34; t = − 5.76, p = 0.000), implying that individu-
als who did not drink alcohol at all reported lower mental 
health scores compared with those whose frequency of alco-
hol intake decreased. The influence of ‘AI-unchanged’ on 
mental health is about 0.7 times higher compared with that 
of ‘AI-decreased’ (B = 0.695; t = 4.26, p = 0.000), indicating 
that individuals whose frequency of alcohol intake remained 
the same reported larger mental health scores compared 
with those who had a decrease in their frequency of alcohol 
intake. An increase in eating frequency (i.e. EF-increase) 
and a decrease in eating frequency (i.e. EF-decrease) were 
both associated with lower influences on mental health com-
pared with ‘EF-no change’. That is, compared with those 
whose eating frequency remained the same, individuals 
whose eating frequency increased or decreased reported 

lower mental health scores. Those who used substances to 
protect themselves against COVID-19 had better mental 
health compared with those who did not (B = 1.55; t = 3.08, 
p < 0.05). Finally, those with increased sexual activity (i.e. 
SA-increase) had better mental health compared with those 
whose sexual activity level did not change (β = 2.44; t = 5.75, 
p = 0.000). The independence-of-errors and multicollinearity 
assumptions were met based on tolerance ≥ 0.1 (for each pre-
dictor) and Durbin–Watson = 1.65 (for the regression model) 
in Table 4 (Garson 2012).

Discussion

A major change in behavior resulting from COVID-19-re-
lated social isolation is a reduction in physical activity 
and an increase in sedentary behavior time. This outcome 
is consistent with studies (Mata-Lima et al. 2013; Martin 
2015; Armitage and Nellums 2020) that have confirmed or 
reported a decline in PA and an increase in sedentary behav-
ior as a result of social isolation caused by natural events 
including wars, earthquakes, and epidemics. A loss of mod-
erate PA time was further found to make a negative influence 
on mental health, which suggests that mental health reduces 
in the sample as moderate PA time lost increases and seden-
tary behavior time added increases. Supporting this evidence 
is the systematic review of Hoare et al. (2016) indicating 
that mental health reduces with PA and an increase in sed-
entary behavior time. The empirical study of Ellingson et al. 
(2018) conducted in the US also backs our result with its 
evidence that a loss in moderate PA time and an increase in 
sedentariness is negatively associated with mental health in 
young adults. More so, several studies (Walsh 2011; Allen 
et al. 2014; Shim et al. 2014; Lund et al. 2018) reported 
a negative influence of reduced PA or increased sedentary 
behavior on mental health in the general population. Unlike 
previous pieces of evidence however, our result is the first 
linked to social isolation driven by a pandemic. A notewor-
thy connotation of our result is that social distancing meas-
ures should be rolled out with PA promotion programs to 
encourage indoor PA during social isolation. It may thus be 
necessary for governments to intensify PA counseling via 
the media before and during a lockdown. As done in parts 
of the UK (Mytton et al. 2012; Anderson et al. 2020), gyms 
and parks should be considered essential service providers 
and allowed to operate during a lockdown. However, a strict 
observance of social distancing protocols at these PA centers 
is imperative.

Despite the strong force with which conspiracy theorists 
used the social media to promote smoking as a behavior 
that protects against COVID-19 (Li and Siegrist 2012; 
Anderson et al. 2020), this study did not find any change 
in smoking among socially isolated participants. Based on 
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commentaries in the literature (Jones-Jang et al. 2019), we 
argue that this result may be due to the fact that over 94% 
of the sample were highly educated individuals who may 
not yield to unfounded claims. Besides, smokers whose fre-
quency of smoking did not change reported lower mental 
health scores than their colleagues who never smoked. This 
finding endorses previous studies that have found a negative 
relationship between smoking and mental health (Lawrence 
et al. 2009; Walsh 2011; Allen et al. 2014; Shim et al. 2014; 
Lund et al. 2018). Coupled with other distressing conditions 
caused by social distancing during the spread of COVID-19, 
our result may be an indicator of an intensified consequence 
of smoking. In any case, campaigns discouraging smoking 
and related behaviors during a lockdown ought to be intensi-
fied. Since the primary weapon for fighting many infectious 

diseases such as COVID-19 is the individual’s immunity, 
behaviors such as smoking that have the tendency of weak-
ening or disabling the immune system (Lawrence et al. 2009; 
Lund et al. 2018) must be eschewed at the individual level. 
For this reason, there is no alternative to conscientizing 
smokers regarding the health risks of smoking, particularly 
for those socially isolated.

A key change in behavior associated with COVID-19-re-
lated social isolation is a decrease and increase in the fre-
quency of alcohol intake. Interestingly, those who did not 
drink alcohol at all reported smaller mental health scores 
compared to those who maintained their frequency of alco-
hol intake. This outcome tends to support previous empiri-
cal studies (German and Walzem 2000; Kaplan et al. 2000; 
Chiva-Blanch and Badimon 2020) confirming a positive 

Table 4   The association 
between mental health, changes 
in health behaviors, and 
covariates (N = 621)

B unstandardized coefficient, β standardized coefficient, CI confidence interval, S.E. standard error (of B), 
SBTA sedentary behavior time added, MPATL moderate physical activity time lost, VPATL vigorous physi-
cal activity time lost, SF smoking frequency, AI alcohol intake, EF eating frequency, SA sexual activity, 
DVI domestic violence increase
a Dummy variable for smoking frequency with ‘SF-non-smoker’ as reference
b Dummy variable for alcohol intake with ‘AI-decreased’ as reference
c Dummy variable for eating frequency with ‘EF-no change’ as reference
d Dummy variable for sexual activity with ‘SA-no change’ as reference
**p < 0.001; *p < 0.05

Variables Coefficients 95% CI Tolerance

B S.E. β t

Main influences
(Constant) 42.526 1.755 – 24.228** ± 6.894 –
MPATL − 0.297 0.091 − 0.072 − 3.279* ± 0.356 0.603
VPATL 0.072 0.111 0.015 0.65 ± 0.437 0.545
SBTA − 3.593 0.077 − 0.853 − 46.755** ± 0.302 0.868
Exercising (ref.—yes) − 0.151 0.279 − 0.010 − 0.543 ± 1.095 0.847
 SF-unchangeda − 2.045 0.412 − 0.125 − 4.965** ± 1.617 0.453
 AI-not applicableb − 2.341 0.407 − 0.147 − 5.756** ± 1.598 0.441
 AI-unchangedb 0.695 0.163 0.086 4.257** ± 0.641 0.709
 EF-increasec − 0.747 0.300 − 0.051 − 2.484* ± 1.181 0.688
 EF-decreasec − 0.987 0.418 − 0.044 − 2.361* ± 1.642 0.817

Substance use (ref.—no) 1.545 0.502 0.058 3.080* ± 1.970 0.814
 SA-increased 2.441 0.425 0.111 5.749** ± 1.668 0.774
 SA-decreased 0.186 0.340 0.010 0.548 ± 1.334 0.818

DVI (ref.—no) 0.058 0.514 0.002 0.114 ± 2.019 0.774
Covariate influences
Gender (ref.—female) 1.015 0.286 0.067 3.545** ± 1.125 0.816
Education 1.282 0.552 0.041 2.323* ± 2.167 0.936
Model fit
R2 0.825
Adjusted R2 0.821
R2 change 0.004
Durbin–Watson 1.646
F 178.54**
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influence of moderate alcohol intake on health. Also shed-
ding light on this finding is the gradual growth in empirical 
research evidence indicating that wine, beer and other alco-
holic beverages have properties that protect the individual 
against cardiovascular diseases and cognitive disorders (Ger-
man and Walzem 2000; Lindberg and Amsterdam 2008). 
Even so, researchers (Kaplan et al. 2000; Chiva-Blanch and 
Badimon 2020) have warned that excessive consumption 
of alcohol increases the risk of disease. This being so, an 
increase in the frequency of alcohol intake can cause a major 
public health concern, especially for those forced into social 
isolation owing to the spread of an infectious disease such 
as COVID-19.

A change in the frequency of eating as a result of social 
isolation is a key finding of this study. While a fall in eating 
frequency may be due to poor access to supermarkets and 
supplies, an increase is possible for the working class or 
managerial elites with abundant food supplies. As social iso-
lation during the lockdown compelled individuals to spend 
more time at home, an increase in the frequency of eating 
among those with enough savings is likely. This can be said 
of most of our participants who were highly educated and 
had a regular income. Further to the above, an increase and 
decrease in the frequency of eating were associated with 
lower mental health scores, logically because an increase 
translated into abuse of food while a decrease resulted in 
malnutrition in the short-term. This thinking squares with 
studies (Prentice 2001; Fuhrman 2018) that have revealed 
that food can only confer its nutritional and health benefits 
when consumed in moderation. Moreover, short-term side 
effects of over- and/or under-eating include mental health 
struggles that can compel individuals to poorly rate their 
mental health (Prentice 2001; Fuhrman 2018). With these 
possibilities in view, programs for conscientizing residents 
facing a lockdown would have to be cognizant of potential 
changes in dietary behaviors.

A segment of our sample used substances (e.g. garlic, gin-
ger) to protect themselves against COVID-19 during social 
isolation, which points to the likelihood that people were 
influenced by fake news regarding the protective proper-
ties of eating garlic, ginger, and other substances against 
COVID-19. More interestingly, those who used these sub-
stances reported higher mental health scores, an outcome 
that tends to add weight to claims that garlic, ginger, and 
similar substances have anti-inflammatory properties and 
therefore enhance the immune system and confer other 
health benefits (Arreola et al. 2015; Percival 2016). We 
would want to reason that the foregoing result was possibly 
driven by participants’ psychological reaction to using sub-
stances to protect themselves against COVID-19. That is, 
dependence on substances may have boosted the confidence 
of participants in their health and consequently made them 
to overrate their mental health. Whether substance use was 

well-fated or a guise, it is understandable that people are 
likely to use unprescribed substances during the lockdown 
to protect themselves against COVID-19. Regardless of its 
impact on mental health in this study, substance use could 
mar individual and public health, thereby causing disabilities 
that may cost governments a fortune to rehabilitate.

Over the years, empirical research has produced mixed 
findings regarding the influence of sex on mental health 
(Bennett 2000; Galinsky and Waite 2014), but research-
ers, from a psychology perspective, have reasoned based 
on different scenarios that mental health could improve 
with sexual activity (Ganong and Larson 2011). Congru-
ent with this stance is our result indicating an increase in 
mental health in those whose sexual activity increased. A 
common explanation to a positive influence of sexual activ-
ity on mental health is that sexual intercourse and romance 
increase individuals’ happiness and satisfaction with life if 
they satisfy the individuals emotional needs (Bennett 2000; 
Galinsky and Waite 2014). We opine based on this argu-
ment that sexual activity would make a positive short-term 
influence on mental health during COVID-19-related social 
isolation. We would want to premise this stance around the 
idea that sexual activity in the early days of the lockdown 
may have provided total emotional satisfaction possibly 
because most participants, who make up an elite working 
class, did not have enough time for sex before the lockdown. 
As such, the participants had unsatisfied sexual needs before 
they went into social isolation. Psychologists explain that an 
increase in sexual activity to meet one’s unsatisfied sexual 
needs always produces mental health benefits (Galinsky and 
Waite 2014).

Drawing on the foregoing assertion, we admit that 
changes in behaviors and their influences on mental health 
may differ in the long run when people may successfully 
adapt to the lockdown or use up economic resources saved. 
Moreover, the dynamics may differ from what was explained 
based on the disengagement theory and FBM in the short-
term, leading to a more or less compelling changes in behav-
iors. We, therefore, concede that focusing on short-term 
changes in this study is a major shortcoming that future 
researchers should address. This said, further studies may 
adopt randomized longitudinal designs to assess the impact 
of time on the changes considered in this study as well as 
their effects on mental health. We are also worried that our 
sample was not powered and may, as a result, not be repre-
sentative of the general population. While we believe find-
ings of this study may apply to some settings owing to the 
normal distribution of our data (Garson 2012; Yap and Sim 
2011), it is important for future studies to use representative 
samples to enhance the generalizability of our results. The 
replication of this study in new contexts may suffice in situ-
ations where the use of a powered or representative sample 
is not possible. Some segments of the population (e.g. older 
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people) who did not use the internet were not included in 
the sample. With English serving as the sole medium of 
questionnaire administration, residents with poor English 
skills may have been underrepresented. Despite these limita-
tions, this study is novel for being the first to assess changes 
in behaviors that may result from self-isolation during the 
spread of an epidemic. It does not only provide a founda-
tion for future research but also offers insights into what 
stakeholders could do to ensure that behavior changes do not 
compound public health issues accompanied by the spread 
of an epidemic or a related extreme event. At least, this study 
makes us to contemplate the need for COVID-19 social dis-
tancing measures to be rolled out alongside public education 
programs for discouraging unhealthy changes in behaviors.

Conclusion

The study confirms short-term changes in behaviors attribut-
able to COVID-19-related social isolation, with key exam-
ples being a reduction in individuals’ physical activity time 
and an increase in sedentary behavior time. Sexual activ-
ity and eating frequency have changed in the short-term 
owing to COVID-19-related social isolation. An increase 
in sedentary behavior time has made the most compelling 
negative influence on mental health, which suggests that the 
biggest decline in mental health in our sample was due to 
increased sedentariness. The only change in behavior that 
has a positive influence on mental health is substance use. 
For the most part, changes in behaviors in the short-term 
attributable to COVID-19 social isolation were associated 
with lower mental health scores. These changes in behavior 

are, therefore, potential public health risks that may com-
pound over time.
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Appendix 1

See Table 5.

Table 5   Summary statics on 
items of mental health and its 
items

Variable N Minimum Maximum Mean SD

I am often carefree and in good spirits 616 1 5 3.70 1.19
I enjoy my life 621 1 5 4.01 0.90
All in all, I am satisfied with my life 621 1 5 3.91 0.92
In general, I am confident 616 1 5 4.28 0.75
I manage well to fulfil my needs 621 1 5 4.09 0.81
I am in good physical and emotional condition 621 1 5 4.09 0.81
I feel that I am well equipped to deal with life and 

its difficulties
616 1 5 3.94 0.89

Much of what I do brings me joy 611 1 5 3.93 0.79
I am a calm, balanced human being 621 2 5 4.23 0.68
Mental health 621 10 45 30.12 7.25
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Appendix 2

See Table 6.

Table 6   Average mental health 
scores distribution across 
categorical predictors

SD standard deviation, SE standard error, CI confidence interval, CDS chronic disease status, MPATL mod-
erate physical activity time lost, VPATL vigorous physical activity time lost

Variable Levels N Mean 95% CI

Value SD SE

MPATL None 124 33.04 7.64 0.69 ± 2.72

< 30 min 45 34.11 7.68 1.14 ± 4.61

30–60 min 73 29.51 6.50 0.76 ± 3.03

1–3 h 174 28.97 5.77 0.44 ± 1.73

4–6 h 75 28.27 6.41 0.74 ± 2.95

> 6 h 130 28.92 8.11 0.71 ± 2.82

Total 621 30.12 7.25 0.29 ± 1.14

VPATL None 184 32.16 7.44 0.55 ± 2.16

< 30 min 65 29.38 5.76 0.71 ± 2.86

30–60 min 144 29.50 7.07 0.59 ± 2.33

1–3 h 158 29.56 6.75 0.54 ± 2.12

4–6 h 35 28.00 8.42 1.42 ± 5.78

> 6 h 35 28.00 8.37 1.41 ± 5.75

Total 621 30.12 7.25 0.29 ± 1.14

Sedentary time added None 114 40.57 2.74 0.26 ± 1.02

< 30 min 35 38.86 3.93 0.66 ± 2.70

30–60 min 49 33.22 3.50 0.50 ± 2.01

1–3 h 153 29.69 4.18 0.34 ± 1.33

4–6 h 150 25.57 3.58 0.29 ± 1.15

> 6 h 120 22.63 2.22 0.20 ± 0.80

Total 621 30.12 7.25 0.29 ± 1.14

Exercising Exercising 397 29.96 7.20 0.36 ± 1.42

Not exercising 224 30.40 7.34 0.49 ± 1.93

Total 621 30.12 7.25 0.29 ± 1.14

Smoking frequency Unchanged 173 30.39 8.07 0.61 ± 2.42

Non-smoker 448 30.02 6.91 0.33 ± 1.28

Total 621 30.12 7.25 0.29 ± 1.14

Alcohol intake Increased 19 32.47 3.84 0.88 ± 3.70

Unchanged 164 31.07 8.19 0.64 ± 2.53

Not applicable 438 29.67 6.94 0.33 ± 1.30

Total 621 30.12 7.25 0.29 ± 1.14

Eating frequency Decreased 75 29.00 6.44 0.74 ± 2.96

Increased 262 29.61 7.26 0.45 ± 1.77

No change 284 30.89 7.38 0.44 ± 1.72

Total 621 30.12 7.25 0.29 ± 1.14

Substance use No 571 30.09 7.24 0.30 ± 1.19

Yes 50 30.50 7.36 1.04 ± 4.18

Total 621 30.12 7.25 0.29 ± 1.14

Sexual activity Decreased 125 30.16 8.27 0.74 ± 2.93

Increased 77 33.35 7.62 0.87 ± 3.46

No change 419 29.52 6.69 0.33 ± 1.29

Total 621 30.12 7.25 0.29 ± 1.14

Domestic violence increase No 571 30.28 7.26 0.30 ± 1.19

Yes 50 28.30 6.94 0.98 ± 3.95

Total 621 30.12 7.25 0.29 ± 1.14

CDS None 556 30.21 7.12 0.30 ± 1.19

1+ 65 29.38 8.28 1.03  4.10

Total 621 30.12 7.25 0.29 ± 1.14

Gender Female 215 30.28 7.83 0.53 ± 2.10

Male 406 30.04 6.93 0.34 ± 1.35

Total 621 30.12 7.25 0.29 ± 1.14
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