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Abstract Introduction: Non-Pharmaceutical Interventions (NPIs) have been found to be very useful in containing the
spread of COVID-19 Pandemic since 2020. The knowledge of them is crucial for those involved in health education and
promotion in any community, especially in poor income settings like Nigeria. This study aimed at assessing the knowledge of
these interventions in a group of University students in Nigeria. Materials and Methods: A self-administered questionnaire
was carried out with 202 participants, whose age ranged from 18 to 32 years, with a mean age of 22.09 years, the majority of
which 68.3% were women. The data was tested using descriptive, paired samples t-test with the significance level set at
P < .05. Results: Of all the NPIs surveyed, the least they knew about was wearing of face mask (70.2%), followed by staying
at home as much as possible (89.6%), while they scored over 90% in the rest. The participants significantly had good
knowledge of the NPIs against COVID-19 Pandemic (P <.000) and the females significantly showed better knowledge than
the males (P < .000). Conclusion: The participants had good knowledge of NPIs with the female gender was associated with
better knowledge. More related studies indicated for better understanding of gender association with NPIs against COVID-19
pandemic.
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1. Introduction
Non-pharmaceutical interventions (NPI) are actions that
people and communities can take to help slowing down the
spread of viruses such as SARS-CoV-2. Such community
mitigation strategies, ranging from individual actions such as
regularly practising good hand hygiene to more restrictive
measures like limiting size of gatherings should ideally be
implemented in combination and applied at the same time.
[1] The mix of chosen NPI should differ based on the local
transmission situation. [1] It can take several weeks before
any implemented NPI can show an effect. [1]
According to European Centre for Disease and Control
(ECDC), [1] what everyone of can do include physical
distancing, strict hand hygiene, respiratory etiquette,
appropriate use of face masks, in areas where physical
distancing is not possible, and stay at home if you have
COVID-19 compatible symptoms. The possible actions to
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take when is there is community spread are to stay at home if
you had direct contact with a COVID-19 case; ideally, meet
with the same people, whether family friends or limit the size
of gatherings, eventually close selected. Others are work
from home where possible, regular cleansing of frequently
touched surfaces and objects, as well as ensuring appropriate
ventilation of indoor spaces.
Yang et al [2] reported that COVID-19 had infected
over 68 million people globally. In their age-specific
susceptible-exposed-infected-recovery-death model study
that considered the unique characteristics of COVID-19 to
examine the effectiveness of various non-pharmaceutical
interventions (NPIs) in New York City (NYC), the control
policies implemented showed reduction of infections by
72% and the number of deceased cases by 76% at the end of
2020. According their report, among all the NPIs, social
distancing for the entire population and protection for the
elderly in public facilities was the most effective control
measure in reducing severe infections and deceased cases. In
a related study [3] that focused on optimal control of
COVID-19 with the help of NPIs, the results gave the major
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NPIs as stay home, sanitizer (wash hands), early case
detection (PCR Test) and face mask. According to the report
[3] these NPIs would help in mitigation and reducing the size
of outbreak of the disease. Other similar reports [4-6] have
also affirmed the usefulness of NPIs in the control of the
spread of COVID-19 pandemic. In their review of literature
published during the first eight months after the first cases of
COVID-19 were confirmed and reported in Wuhan, China,
Sharifi and Khavarian-Garmsir [7] showed that, in terms of
thematic focus, early research on the impacts of COVID-19
on cities was mainly related to four major themes,
namely, environmental quality, socio-economic impacts,
management and governance, and transportation and urban
design.
Despite the importance of NPIs known and practiced
globally, there is the known challenge of some of these
NPIs in the economy, which could also be as serious as the
spread of the infection. Chowdhury et al [8] in their
multivariate prediction modelling study opined that efficient
implementation of dynamic suppression interventions
confers a pragmatic option to prevent critical care overload
and deaths, gain time to develop preventive and clinical
measures, and reduce economic hardship globally. The
varied contributions of other authors with their useful
recommendations have further affirmed the global
importance of NPIs. [9-27]
Considering the importance of these NPIs and the need for
aggressive public health education globally, and much more
importantly in poor economies like Nigeria, coupled with
some perceived sceptism and fake news available in the
social media and general population about COVID-19
pandemic, this study was conducted to assess the knowledge
of some students of Human Kinetics and Health Education in
a Nigerian University about NPIs. Undergraduate students of
Human Kinetics and Health Education are expected to form
part of the public health education /promotion group in any
population and possibly be an important part of any ‘Public
Health Education/Promotion Club’ in any tertiary institution
or community. Therefore, it becomes imperative that they
must be knowledgeable enough to help the rest of the student
population and beyond through community education.

2. Materials and Method
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University of Port Harcourt, Rivers State, Nigeria. Students
in this Department are drawn from the different states in
Federal Republic of Nigeria. Being a Federal University, the
criteria for admission of the students makes the population in
the Department fairly representative of the youths in the
country.
As part of a bigger study carried out in March 2021 after
the general COVID-19 lockdown in Nigeria, this paper
addresses the knowledge of non pharmaceutical preventive
measures against COVID-19 Pandemic. Out of 223
self-administered questionnaire distributed to the students,
202 properly completed theirs and were included in the final
study population of 64(31.7%) males and 138(68.3%)
females with mean age of 22.09 ± 2.42 (SD) years and age
range of 18 to 32 years.
The following null hypotheses were generated and tested:
Ho1: The knowledge of non-pharmaceutical preventive
measures against COVID-19 pandemic by the participants
would not be statistically significant.
Ho2: There would be no significant gender difference in
their knowledge of non-pharmaceutical preventive measures
against COVID-19 Pandemic.
2.3. Correct and Incorrect Responses of the Participants
The responses of the participants were categorized into
‘correct’ and ‘incorrect’ responses based on whether they
ticked the correct answer or the incorrect option. The correct
responses were weighted 2 while the incorrect responses had
1 for purposes of further statistical analyses.
2.4. Data Analysis
The Statistical Package for Social Sciences (SPSS) was
used to analyse the data. Both descriptive statistics and
paired samples t- tests were used to analyse and test the
hypotheses, while the significance level was set at P<0.05.
2.5. Ethical Approval and Participants Consent for the
Study
In line with earlier explanations [28,29], approval from
the University was not considered necessary because the
survey was very relevant to the curriculum of study of
the participants. In addition, this survey is completely
non-invasive.

2.1. Study Design
A questionnaire-based cross-sectional study was used.
2.2. Study Population
A convenience sample was drawn among the
undergraduate students of Department of Human Kinetics
and Health Education in the Faculty of Education of the

3. Results
Avoidance of crowded places was known by 95.5% of the
participants, followed by 95% for infected people to isolate
or stay at home and avoid mixing with other people. The
least was wearing of face mask that accounted for 76.2%.
Table below gives the details.
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Table 1. Distribution of Responses to the Non-Pharmaceutical Preventive Measures against COVID-19 Pandemic
S/N

Question Items on the Questionnaire

Incorrect Responses

Correct Responses

1

Regular hand wash with soap and water or use of alcohol-based hand sanitizer

12(5.9%)

190(94.1%)

2

Wearing a face mask ensures that others are protected by collecting all the
emitted droplets in the mask.

48(23.8%)

154(76.2%)

3

Cough or sneeze into your elbow or tissue and immediately discard

16(7.9%)

186 (92.1%)

4

Maintain social distancing of at least 2 meters or 6 feet between you and others.

15(7.4%)

187 (92.6%)

5

Avoid crowded places.

9(4.5%)

193(95.5%)

6

Stay home as much as possible

21(10.4%)

181(89.6%)

7

Avoid touching your face

11(5.4%)

191(94.6%)

8

Clean and disinfect surfaces as often as possible

13(6.4%)

189(93.6%)

9

If one is infected, should not mix with people

10(5.0%)

192(95%)

Key: For all the questions above, the ‘True’ option is Correct Response while the ‘False’ option is Incorrect Response.

Table 2 below shows the paired samples t-test of the responses which revealed that those who got the correct answers were
strongly statistically significant (P = .000).
Table 2. Paired Samples T-Test of the Distribution of the Non-Pharmaceutical Preventive Measures against COVID--19 Pandemic
Paired Differences
Mean

Pair1

Correct Responses Incorrect Responses

167.55556

Std Dev.

24.20285

St Error
Mean

95% Confidence Interval of
the Difference

8.06762

Lower

Upper

148.95160

186.15951

T

Df

P value

20.769

8

. 000

Table 3 provides the gender distributions of the no pharmaceutical preventive measures against COVID-19 Pandemic with
the females generally having higher percentages.
Table 3. Distribution of Gender and Responses to the Non-Pharmaceuticals Preventive Measures
Male (64)

Female (138)

S/N

Questions on non pharmaceutical preventive measures

Incorrect
Responses

Correct
Responses

Incorrect
Responses

Correct
Response

1

Regular hand wash with soap and water or use of alcohol-based hand sanitizer

6(9.4%)

58(90.6%)

6(4.3%)

132(95.7%

2

Wearing a face mask ensures that others are protected by collecting all the
emitted droplets in the mask.

18(28.1%)

46(71.9%)

30(21.7%)

108(78.3%)

3

Cough or sneeze into your elbow or tissue and immediately discard

8(12.5%)

56 (87.5%)

8(5.8%)

130(94.2%)

4

Maintain social distancing of at least 2 meters or 6 feet between you and others.

7(10.9%)

57 (89.1%)

8(5.8%)

130(94.2%)

5

Avoid crowded places.

7(10.9%)

57 (89.1%)

2(1.4%)

136(98.6%)

6

Stay home as much as possible

12 (18.8%)

52 (81.3%)

9(6.5%)

129(93.5%)

7

Avoid touching your face

7(10.9%)

57 (89.1%)

4(2.9%)

134(97.1%)

8

Clean and disinfect surfaces as often as possible

8(12.5%)

56 (87.5%)

5(3.6%)

133(96.4%)

9

If one is infected, should not mix with people

8(12.5%)

56 (87.5%)

2(1.4%)

136(98.6%)

Table 4 below shows the paired samples t-test analysing the gender differences in the knowledge of non pharmaceutical
preventive measures, which gives strong statistically significant differences (P - .000).
Table 4. Paired Samples T-Test of Gender and the Responses to the Non-Pharmaceutical Preventive Measures against COVID-19 Pandemic
Paired Differences
Mean

Pair1

Female correct responses
-Male correct responses

75.88889

Std Dev.

7.25335

St Error
Mean
2.41778

95% Confidence Interval of
the Difference
Lower

Upper

70.31347

81.46431

t

Df

P value

31.388

8

. 000
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4. Discussion
This Nigerian study has shown that significantly more
of the participants were knowledgeable about non
pharmaceutical preventive measures against COVID-19
Pandemic with the females significantly having better
knowledge than the their male counterparts.
Non-pharmaceutical interventions (NPI) are public health
measures that aim to prevent and/or control SARS-CoV-2
transmission in the community. After vaccination, NPIs are
the most effective public health interventions against
COVID-19 [1]. Until a safe and effective vaccine is available
to all those at risk of severe COVID-19 disease, NPI
will continue to be the main public health tool against
SARS-CoV-2 [1]. This is the situation in Nigeria because
outside the skeptism that many Nigerians hold about the
COVID-19 disease and the reports associated with the
vaccines, the vaccines are still in short supply. In this
Nigerian report, only 76.2% of the participants got it right.
Although this study did not inquire of those who are
observing these preventive interventions, this could be
reflection of their belief in this known protective measure in
control of the spread of this disease because watching and
monitoring students and staff and members of the public here
in Port Harcourt, Rivers State, Nigeria would confirm the
fact that many people in the community are not keeping to
this preventive measure. Kantor et al [30], in their study,
reported that their respondents were most uncertain
regarding the efficacy of mask and eye protection use, with
30.6 and 22.1%, respectively, unsure whether their use
would slow disease spread.
In a systematic review and meta-analysis carried out
by Lezadi et al [31] showed that the majority of
non-pharmaceutical public health interventions (NPHIs) had
positive effects on restraining the COVID-19 spread. They
stated further that with the problems that remain regarding
universal access to vaccines and their effectiveness and
considering the drastic impact of the nationwide lockdown
and other harsh restrictions on the economy and people’s life,
such interventions should be mitigated by adopting other
NPHIs such as mass mask-wearing, patient/suspected case
isolation strategies, and contact tracing.
According to Lezadi et al [31], despite available evidence
regarding the effectiveness of NPHs, there is still no
consensus about how policymakers can trust these results as
on the one hand, devastating consequences of NPHIs and on
the other hand, the success of the NPHIs in combating and
preventing COVID-19-related hospitalization and death. In
Nigeria, with the poor state of the hospitals to accommodate
hospital admission cases, it should be said that the activation
of most the NPHIs did help in controlling the spread of the
pandemic so far. However, it has not been without the
negative impacts of these NPHIs on the economy and
general standard of living of the people. Italy was in a severe
epidemic status and the control measures were not
sufficiently timely and effective in the beginning [32]. They
added that non-pharmaceutical interventions, including
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contact restrictions and improvement of case recognition,
play an important role in containing the COVID-19 epidemic.
Following a fractional-order derivative approach, Ullah et al
[33] reported that driven by extensive theoretical analysis
and numerical simulation, their work further has illuminated
the substantial impact of various control measures.
The finding of staying at home being next to the use of
face masks as the interventions with less than 90% could be
explained by the fact that people find it very difficult to
stay back at home as a means controlling the COVID-19
Pandemic According to European Centre for Disease
Prevention and Control (ECDC), stay-at-home measures are
a last-resort option due to their significant impact on both
society and individuals. Targeted implementation, both
geographically and temporally, is preferred and can be
considered to control outbreaks which are not responding
to other measures [1]. Available evidence does not prove
that stay-at-home measures are more effective than other
measures, such as the closing of (some) high-risk businesses
[1].
The current finding in this study of female participants
having significantly superior knowledge of these
non-pharmaceutical preventive measures compared to the
males is an interesting one. Although this is analysed with
caution, but it is noteworthy that reports [34,35] have shown
that women make up 70% of the global health workforce and
are highly represented on the front lines. They have been
reported to be at high risk of frequent exposure to patients
with high viral loads of COVID-19 infection [34,35]. Recent
data show that, of the total healthcare workers infected with
COVID-19 in Spain and Italy, 72% and 66% respectively
were women [36]. There is no doubt that it will be of good
public health if females have adequate knowledge of these
NPIs. According to World Health Organization [37],
equitable access to relevant training on infection prevention
and control measures, personal protective equipment (PPE),
essential products for hygiene and sanitation, and
psychosocial support are critical for keeping health and
social workers and their patients safe and healthy. It was
further stated that these elements should take account of the
specific needs of women, including differences in design and
size of PPE which may compromise the protective benefit
for women [37]. In fact, there is limited availability of sex
and age disaggregated data, thus hampering analysis of
gendered implications of COVID-19 and the development of
appropriate responses [37].
Strengths and Limitations of the Study
The study population is a fair representation of the youths
from different parts of the country occasioned by the
Admission Criteria being used for admission of students into
Federal Government Universities in Nigeria, which ensures
that admission of Nigerians from every state in Nigeria into
the Federal Universities. This has made our sample to have
appreciable representation of Nigerian youths. Even the
gender proportion in this study could be seen as a good
reflection of what obtains in the Nigerian society. However,
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749: 142391. doi: 10.1016/j.scitotenv.2020.142391. Epub
2020 Sep 18.

the generalization of the results of this study should still be
done with caution because of the sample size compared to
the entire population of the country.
[8]

Chowdhury R, Heng K, Shawon MSR, Goh G, Okonofua D,
Ochoa-Rosales C, Gonzalez-Jaramillo V, Bhuiya A, Reidpath
D, Prathapan S, Shahzad S, Althaus CL, Gonzalez-Jaramillo
N, Franco OH; Global Dynamic Interventions Strategies for
COVID-19 Collaborative Group. Dynamic interventions to
control COVID-19 pandemic: a multivariate prediction
modelling study comparing 16 worldwide countries. Eur J
Epidemiol. 2020 May; 35(5): 389-399. doi: 10.1007/s10654020-00649-w. Epub 2020 May 19. PMID: 32430840.

[9]

Chowdhury R, Luhar S, Khan N, Choudhury SR, Matin I,
Franco OH. Long-term strategies to control COVID-19 in
low and middle-income countries: an options overview of
community-based,
non-pharmacological
interventions.
Eur J Epidemiol. 2020 Aug; 35(8): 743-748.
doi: 10.1007/s10654-020-00660-1. Epub 2020 Jul 13.

5. Conclusions
1. The study has revealed that the participants
were significantly very knowledge about the
non-pharmaceutical intervention (NPIs) against
COVID-19 Pandemic with scores of over 90% in all of
them except in wearing of face masks and staying at
home as much as possible where they had less than
90% but over 70%.
2. There was a significant gender association with their
knowledge of these important non-pharmaceutical
interventions against COVID-19 Pandemic with the
females having significant superior knowledge than
the males.

6. Recommendations
It will be worthwhile to have more related studies with
larger sample sizes, especially involving further exploration
of any possible gender associations with NPIs against
COVID-19 Pandemic.
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