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ABSTRACT

Background: South Africa was the first country with a case of Omicron variant infection diagnosed; therefore, this
study aimed to elucidate the impact of the Omicron mutant strain outbreak on the health behavior of the South
African population and encourage the population to adopt timely protective behaviors against Omicron mutant
strain infection.

Study design and methods: This was a population-based, cross-sectional study conducted in Cape Town, South
Africa, in December 2021. We distributed 300 questionnaires to adults aged >18 years, and they were all
returned.

Results: Of the South African population, 60.3% expressed a high level of concern regarding Omicron; 89.3%
improved on at least one of the following three health behaviors: mask-wearing, washing hands, and reducing
socialization; and only 10.7% exhibited no improvement in health behaviors. Of these, 71.3% and 57.0%
increased the length of time they wore a mask and washed their hands, respectively, and 47% decreased the
number of times they socialized. Age, residence, education level, chronic disease, and whether they had received
the COVID-19 vaccine were significantly different (p < 0.05) between the presence and absence of enhanced
health behaviors. The levels of concern and knowledge regarding the Omicron virus significantly influenced
health-behavior change (all P < 0.05).

Conclusion: There has been a positive change in the South African population toward adopting mask-wearing,
hand washing, and reducing socialization in response to the Omicron virus strain epidemic. Based on one
health approach, it is important to focus on populations with chronic diseases, those who have not yet received
the COVID-19 vaccine, and other populations with low rates of health behavior change.

1. Introduction

Africa was a patient diagnosed with COVID-19 on November 9, 2021
[1]. This variant became the overwhelmingly dominant variant among

Since the novel coronavirus pneumonia was first reported in 2019, it
has rapidly spread globally. As of January 19, 2022, over 330 million
people have been infected with new coronaviruses worldwide, and over
5.9 million have died. The constant mutation of the new coronavirus is a
great challenge for the prevention and control of the new coronavirus
pandemic. On November 11, 2021, the first case of omicron sequencing
was reported in Botswana. The earliest known case of omicron in South

new coronavirus infections in Gauteng, South Africa, exhibiting rapid
growth in the following two weeks. [2]. On November 26, 2021, the
World Health Organization (WHO) identified variant B.1.1.529 of
NCCV, first reported in South Africa, as the fifth “variant of concern” and
named it after the Greek letter Omicron, the most severely mutated
variant to date, which has rapidly spread throughout South Africa, the
United States, and Europe, becoming the major NCC epidemic. It has
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emerged as the predominant strain of the coronavirus pneumonia
pandemic. According to preliminary studies, the Omicron virus has
greatly increased its ability to spread [3]. Some studies have demon-
strated that the Omicron variant has a mutation in the structure of the
spike glycoprotein, which potentially alters the transmissibility and
infectivity of COVID-19 (coronavirus disease 2019), leading to
neutralizing antibody escape and cases of breakthrough infection [3];
thus, Omicron is potentially more infectious than other variants and
partially resistant to existing vaccines [4]. Undoubtedly, the Omicron
virus poses a significant threat to the development of the global
pandemic.

The One Health approach supports global health security by focusing
on interdisciplinary collaboration to improve coordination at the
human-animal-environment interface. [5]. One of the most important
host factors for the emergence/re-emergence of infection and disease are
those associated with human behavior [6]. Health behavior is also an
important component of public health. Since the emergence of the
global COVID-19 pandemic, several preventive measures have been
implemented in various countries to control the outbreak [7]. The
effective prevention of virus transmission through healthy behaviors,
such as wearing masks, hand washing, maintaining social distance, and
reducing socialization by staying at home, is an important strategy to
control the COVID-19 pandemic [8]. Considering the advent of the
Omicron variant strain epidemic, this strategy is particularly important
in low- and middle-income countries with limited medical and hospital
resources [9].

Following an Omicron variant strain epidemic, more aggressive
WHO-recommended prevention and control measures are required, and
encouraging the population to adopt timely protective behaviors against
Omicron variant infections is important for the prevention and control
of the epidemic. South Africa was the first country with a case of Omi-
cron variant infection diagnosed; hence, we conducted this study to
elucidate the impact of the Omicron variant strain epidemic on the
health behavior of the South African population.

2. Methods
2.1. Study design and data collection

This was a cross-sectional, population-based study conducted in
Cape Town, South Africa, in December 2021. The population surveyed
here included adults aged >18 years. A total of 300 questionnaires were
distributed, and all were returned. Participants provided written
informed consent, and approval for this study was obtained from the
Ethics Committee of Taizhou Hospital, Zhejiang Province, China
(approval number: K20210705). All procedures were performed in
accordance with the guidelines of the Ethics Committee.

2.2. Structured questionnaire and measurement

The questionnaire comprised three parts. The first part was a survey
of respondents’ basic information, including age, sex, place of residence,
education, occupation, and chronic disease status. The second part
predominantly interrogated the respondents’ knowledge of and attitude
toward the Omicron variant virus. For example, (1) their “level of
concern regarding Omicron, a new coronavirus variant strain currently
prevalent in South Africa and other countries?” (options: “high” and
“low™); (2) “intensity of infectiousness of the new Omicron coronavirus
variant strain?” (options: “stronger” and “not stronger™); (3) “How do
you think the new Omicron coronavirus variant strain affects the dis-
ease?” (options: “more severe” and “not more severe”); and (4) “How
effective do you think the COVID-19 vaccine is in preventing the Omi-
cron variant virus?” (Options: “high” and “low”). The third section
investigated changes in the respondents’ health behaviors since the
Omicron variant strain became prevalent. We investigated health be-
haviors, including wearing masks, hand washing, and participating in
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social activities, with the following options: “increased,” “no change,”
and “decreased.”

2.3. Statistical analysis

The main survey outcomes were changes in the frequency of wearing
masks, hand washing, and participation in social activities. Differences
in health-behavior changes were compared across groups and among
people with different perceptions of the Omicron variant virus. Cate-
gorical variables were compared using the y? test. All data were
analyzed using IBM SPSS Statistics software (version 26.0; SPSS Inc.,
Chicago, IL, USA). All tests were two-tailed, and P values <0.05 were
considered statistically significant.

3. Results

Table 1 summarizes the basic characteristics of the surveyed popu-
lation and analysis of the 300 questionnaires. In the surveyed popula-
tion, 56% were men, and 44% were women. Most participants were
under 50 years of age, 13.7% were aged >50 years, and there were no

Table 1
Demographic characteristics of the study population, N = 300.
Independent Variables Categories Total
Sample, N
(%)
Total 300 (100%)
Sex Male 168 (56.0%)

Female 132 (44.0%)
Age <30 82 (27.3%)
30-39 142 (47.3%)
40-49 35 (11.3%)
50+ 41 (13.7%)
Residence Rural/ Town 206 (68.7%)
Urban 94 (31.3%)

Education level Junior high school and below
High school/vocational high

school/ vocational secondary

61 (20.3%)
127 (42.3%)

school
Junior College and above 112 (37.3%)
Occupation Farmer 56 (18.7%)
Workman 120 (40.0%)
Teacher 16 (5.3%)
Healthcare worker 18 (6.0%)
Civil servant 22 (7.3%)
Other 68 (22.7%)
Chronic disease No 124 (41.3%)
Yes 176 (58.7%)
Risk perception of COVID-19 Very high 48 (16.0%)
infection
High 88 (29.3%)
General 117 (39.0%)
Low 36 (12.0%)
Very low 11 (3.7%)
Have you received the COVID-19  No 62 (20.7%)
vaccine?
Yes (only received one dose) 65 (21.7%)
Yes (already received two 130 (43.3%)
doses)
Yes (already received the 43 (14.3%)
booster dose)
Concern for Omicron High 181 (60.3%)

Low 119 (39.7%)

Perception of the infectious Stronger 140 (46.7%)
intensity of omicron

Not stronger

More severe

160 (53.3%)
Perception of the effect of 128 (42.7%)
omicron on the condition
Not more severe
Confidence in the effectiveness of ~ High
COVID-19 vaccine against
Omicron

172 (57.3%)
190 (63.3%)

Low 110 (36.7%)
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older people aged >60 years. A total of 68.7% lived in rural areas, 58.7%
had chronic diseases, and 79.3% had received at least one dose of the
COVID-19 vaccine. Table 1 also shows respondents’ attitudes toward
and perceptions of the Omicron variant virus. A total of 45.3% consid-
ered themselves to be at a high risk of contracting Omicron, and 60.3%
were highly concerned about Omicron. Furthermore, 46.7% considered
Omicron to be more infectious, and 42.7% considered it to make the
disease more severe. Moreover, 63.3% believed that the COVID-19
vaccine was effective in preventing Omicron infection.

Fig. 1 illustrates the changes in respondents’ health behaviors. After
the emergence of the Omicron strain epidemic, 89.3% improved on at
least one of the following three health behaviors: mask wearing,
washing hands, and reducing socialization, and only 10.7% exhibited no
improvement in health behaviors. Of these, 71.3% and 57.0% increased
the duration of mask wearing and hand washing, respectively, and 47%
decreased socialization. Table 2 summarizes the results of the chi-square

(a)
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analysis of health-behavior change by population and according to
perceptions and attitudes toward the Omicron virus. Age, residence,
education level, chronic disease, and whether they had already received
the COVID-19 vaccine were significantly different (p < 0.05) between
the presence and absence of enhanced health behaviors. Individuals who
considered themselves at a high risk of infection and those who had
already received the COVID-19 vaccine were more likely to engage in
enhanced health behaviors. Those with high levels of (1) concern
regarding Omicron; (2) knowledge regarding the intensity of Omicron
transmission and the degree of its impact on the COVID-19-disease
condition; and (3) confidence in the effectiveness of the COVID-19
vaccine in preventing the Omicron virus were more likely to engage in
enhanced health behaviors (all P < 0.05).

46.7%

Times of participation in social
activities

EIncrease ENo change B0 Decrease

(b)
100.0%
0000 | 89.3%
80.0% |
70.0% |
60.0% |
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. ]

At least one improved health behavior
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Fig. 1. Changes in health behavior in the South African population after the Omicron variant strain epidemic, N = 300.
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Table 2
A chi-square analysis of potential factors underlying changes in health behavior in the South African population following the Omicron variant strain epidemic.
Variables Categories Duration of wearing ~ x* P Times of washing x> P Times of participation  y? P
masks hands in social activities
Increase Not Increase Not Decrease Not
increase increase decrease
Sex Male 119 49 0.047 0.829 95 73 0.03 0.858 79 89 0.02 0.889
(70.8%) (29.2%) (56.5%) (43.5%) (47.0%) (53.0%)
Female 95 37 76 56 61 71
(72.0%) (28.0%) (57.6%) (42.4%) (46.2%) (53.8%)
Age <40 166 58 3.327 0.068 133 91 2.04 0.154 92 132 11.12 0.001
(74.1%) (25.9%) (59.4%) (40.6%) (41.1%) (58.9%)
40+ 48 28 38 38 48 28
(63.2%) (36.8%) (50.0%) (50.0%) (63.2%) (36.8%)
Residence Rural/ Town 143 63 1.18 0.277 106 100 8.24 0.004 93 113 0.61 0.434
(69.4%) (30.6%) (51.5%) (48.5%) (45.1%) (54.9%)
Urban 71 23 65 29 47 47
(75.5%) (24.5%) (69.1%) (30.9%) (50.0%) (50.0%)
Education level Junior high school 30 31 27.91 < 18 43 26.33 < 13 48 22.62 <
and below (49.2%) (50.8%) 0.001 (29.5%) (70.5%) 0.001 (21.3%) (78.7%) 0.001
High school/ 87 40 75 52 61 66
vocational high (68.5%) (31.5%) (59.1%) (40.9%) (48.0%) (52.0%)
school/ vocational
secondary school
Junior College / 97 15 78 34 66 46
Undergraduate and (86.6%) (13.4%) (69.6%) (30.4%) (58.9%) (41.1%)
above
Chronic disease No 119 5 62.73 < 92 32 25.49 < 63 61 1.46 0.228
(96.0%) (4.0%) 0.001 (74.2%) (25.8%) 0.001 (50.8%) (49.2%)
Yes 95 81 79 97 77 99
(54.0%) (46.0%) (44.9%) (55.1%) (43.8%) (56.3%)
Risk perception of High 120 16 34.76 < 85 51 3.07 0.080 63 73 0.01 0.914
COVID-19 (88.2%) (11.8%) 0.001 (62.5%) (37.5%) (46.3%) (53.7%)
infection
Low 94 70 86 78 77 87
(57.3%) (42.7%) (52.4%) (47.6%) (47.0%) (53.0%)
Have you received No 8 54 140.9 < 22 40 20.92 < 19 43 24.85 <
the COVID-19 (2.9%) (87.1%) 0.001 (35.5%) (64.5%) 0.001 (30.6%) (69.4%) 0.001
vaccine?
Already received one 56 9( 47 18 24 41
dose (86.2%) 13.8%) (72.3%) (27.7%) (36.9%) (63.1%)
Already received two 121 9 72 58 64 66
doses (93.1%) (6.9%) (55.4%) (44.6%) (49.2%) (50.8%)
Already received the 29 14 30 13 33 10
booster dose (67.4%) (32.6%) (69.8%) (30.2%) (76.7%) (23.3%)
Concern for High 154 27 42.19 < 122 59 20.15 < 72 109 33.68 <
Omicron (85.1%) (14.9%) 0.001 (67.4%) (32.6%) 0.001 (39.8%) (60.2%) 0.001
Low 60 59 49 70 88 31
(50.4%) (49.6%) (41.2%) (58.8%) (73.9%) (26.1%)
Perception of the Stronger 121 19 29.25 < 96 44 14.34 < 75 65 5.03 0.025
infectious (86.4%) (13.6%) 0.001 (68.6%) (31.4%) 0.001 (53.6%) (46.4%)
intensity of
omicron
Not stronger 93 67 75 85 65 95
(58.1%) (41.9%) (46.9%) (53.1%) (40.6%) (59.4%)
Perception of the More severe 117 11 43.99 < 96 32 29.51 < 62 66 0.28 0.596
effect of omicron (91.4%) (8.6%) 0.001 (75.0%) (25.0%) 0.001 (48.4%) (51.6%)
on the condition
Not more severe 97 75 75 97 78 94
(56.4%) (43.6%) (43.6%) (56.4%) (45.3%) (54.7%)
Confidence in the High 161 29 45.53 < 121 69 9.45 0.002 97 93 4.01 0.045
effectiveness of (84.7%) (15.3%) 0.001 (63.7%) (36.3%) (51.1%) (48.9%)
COVID-19
vaccine against
omicron
Low 53 57 50 60 43 67
(48.2%) (51.8%) (45.5%) (54.5%) (39.1%) (60.9%)

4. Discussion

Omicron was first detected in South Africa, where it accounted for

the largest number of cases (96%). Subsequently, cases of the SARS-CoV-
2 Omicron variant were reported in 138 countries, including Norway,
Korea, Canada, China, and Denmark [10-13]. Omicron is rapidly
spreading in Europe, the United States, and other countries, causing a

backlash against the COVID-19 epidemic. For South Africa, the first
reported country, elucidating the changes in the health behavior of its
population after the advent of the Omicron epidemic has important
implications on the adjustment of future prevention and control policies.

Since the Omicron epidemic, 60.3% of the South African population
has demonstrated a high level of concern regarding Omicron; addi-
tionally, 46.7% believed that the Omicron strain was more infectious,
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and 42.7% believed that Omicron made the disease more severe.
Furthermore, 63.3% of the population exhibited a high level of confi-
dence in the effectiveness of existing vaccines in preventing Omicron
infection. Moreover, the South African population demonstrated a more
positive behavior toward outbreak prevention and control. The number
of people who wore masks more often and washed their hands increased
by 71.3% and 57.3%, respectively, and 46.7% reported preventing the
spread of the virus by reducing social interaction. In addition, 89.3% of
the population improved on at least one health behavior to prevent
Omicron infection. One study compared health behaviors across conti-
nents. Before the emergence of the Omicron variant strain, 80-90% of
the population in Asia and 80% of the American population adopted
healthy behaviors; however, positive attitudes toward COVID-19 pre-
vention measures declined significantly over time. The proportion of
African people who adopted health behaviors, such as wearing masks
and washing hands, in response to the COVID-19 pandemic was 50-60%
[14], proving that the South African population became more positive
about adopting health behaviors after the Omicron strain epidemic.

Different populations have demonstrated varying health behaviors in
response to the omicron strain epidemic. South African populations
older than 40 years, living in urban areas, and with higher levels of
education exhibited more positive health behaviors in response to the
Omicron epidemic. Some studies have suggested that people living in
rural areas and those with lower levels of education may be less
cognizant of the epidemic and less likely to implement preventive be-
haviors [15]. Notably, individuals with chronic diseases and those not
vaccinated against COVID-19 exhibited lower improvement rates in the
washing of hands, wearing of masks, and reduction of socialization after
the Omicron epidemic. However, since they constitute a high-risk group
for infection, they should be educated and guided on healthy behaviors.

Our study reveals that perceptions of the Omicron variant virus in-
fluence responses in population health behavior. Interdisciplinary, in-
tegrated research and capacity building are core elements in building
One Health interventions that address COIVD-19 [16]. People with high
perceptions of outbreak risk and high levels of concern regarding Omi-
cron exhibited more positive health behaviors. People with high-risk
perceptions tend to consult multiple sources to obtain information
regarding the outbreak [17]. In addition, people with a greater aware-
ness of the virus demonstrated a more positive health-behavior perfor-
mance. Knowledge of COVID-19 is an important factor in behavioral
change [18]. There was a significantly positive correlation between
knowledge and practice [14]. Results from a survey in Africa suggest
that populations with adequate knowledge of COVID-19 are more likely
to adopt good preventive behaviors [19]. Therefore, while further
research on Omicron is being conducted, the knowledge and prevention
experience accumulated to date regarding COVID-19 can be extended to
preventive behaviors against Omicron-variant viruses [20]. Proper
dissemination of knowledge about Omicron; increasing the proportion
of people adopting effective health behaviors; and messages encour-
aging social distancing, hand washing, and mask wearing are essential to
preventing the transmission of COVID-19.

Notwithstanding, our study has certain limitations. First, the evalu-
ation of Omicron perceptions and health behaviors did not use scales,
and the evaluation was not comprehensive. Second, the geographic
location of the survey population was limited to one city, thus not fully
representing the entire South African population. Thirdly, the age
composition of our survey population did not include people over 60
years of age. What’s more, the findings of this study are based on a
relatively short time frame and have a limited caseload. Next, we will
conduct a second survey to assess whether behavioral changes are
maintained or abolished in the South African population during
different periods of the Omicron epidemic. However, this survey was
anonymous, and we were unable to investigate and compare before and
after changes in health behaviors in the same individual.
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5. Conclusion

There has been a positive change in the South African population in
terms of adopting mask wearing, hand washing, and reducing socializ-
ation following the emergence of the Omicron strain epidemic. Living in
a rural area, having a low level of education, and having limited
awareness of Omicron-variant viruses affect health-behavior changes.
Two population subgroups, that is, individuals with chronic diseases and
those who have not yet been vaccinated against COVID-19, exhibited
low rates of health-behavior improvement; thus, they need to be prior-
itized. Based on one health approach, our study provides validity to
provide quality risk-related information to the population as an effective
way to reduce transmission of infection.
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