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ABSTRACT
Background: In Egypt, the arrival of COVID-19 pandemic triggered national preparedness and integrated
response including public commitment to personal protective measures [PPM].
The aim of the work: To investigate the public implementation of PPM in Damietta Governorate – Egypt during
COVID-19 pandemic.
Patients and Methods: This was a cross-sectional study based on web-based survey. A total of 500 adult
participants [59% female: 18–72 years] were selected between April 10 and July 15, 2020, from
Damietta, Egypt to complete a questionnaire. Participants were asked about their sources of knowledge
and to indicate how often they implemented PPM recommended by World Health Organization [WHO]
including hand hygiene, respiratory hygiene & etiquette, social distancing, and self-isolation.
Results: The best practices were frequent hand washing [38.2%] followed by covering nose & mouth [23.6%]
while avoiding hand greeting, self-isolation, social distancing and wearing face mask ranged only from
10%–15%. In total, only 11.6% reported accepted implementation of all PPM representing the overall
prevalence. Reliable sources of information were represented by 13%–43.5% while 66% depended on
social media. Participants with older age, female, married, university education or higher, urban
residents, nonsmokers and working in health field were more likely to report accepted implementation of
overall PPM.
Conclusion: The protective measures implemented by ordinary citizens in Damietta are insufficient and further
public awareness activities are required.
Keywords: Implementation; Personal Protective Measures; COVID-19; Pandemic; Damietta.
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INTRODUCTION

spread & to prevent human-to-human transmission[8].
How well the public engage and implement these
measures is a critical issue.

Recently, emerging zoonotic diseases have
caused considerable global health problems. These
include newly recognized or newly evolved diseases,
or that have occurred previously but shows an
increase in incidence or expansion. Avian flu, swine
flu, severe acute respiratory syndrome [SARS] and
newly recognized novel coronavirus [COVID-19] are a
few examples [1]. On December 31st, 2019, numerous
cases of vague pneumonia were detected in Wuhan,
China and reported to WHO Country Office. Upon
investigation, such strain of coronavirus was never
seen before [2]. The outbreak then crossed borders
and spread worldwide and was announced as a public
health emergency of international concern on January
30, 2020 [3]. The WHO situation report on January
24th, 2021 confirmed over 97 million cases with about
2.12 million deaths globally with greatest prevalence
reported in Western Pacific region. In Egypt,
according to MOH, the first confirmed case was
announced on February 14th, 2020, and the first case
in Damietta Governorate [in the northeastern part of
the country] was announced on March 7th, 2020 while
the first case died on March 23rd, 2020 [4]. Cases
officially confirmed in Egypt were 161817 with 8959
deaths reported. The number of cases and deaths is
increasing daily [5].

The main PPM against COVID-19 recommended
by WHO include hand hygiene, respiratory hygiene &
etiquette, social distancing measures, self-isolation
and getting information from a reliable source to avoid
misinformation and impact of infodemics [9]. There
may be a conflict of interest concerning some
protective measures, which should be balanced
against ability of local government to make them
available within the community and potential to
compromise public’s economic status. Authorities
should take every measure to ensure that this
experience is as tolerable as possible for people [10].
Raising public awareness has shown positive
outcomes in containing past outbreaks. State of public
implementation of PPM would help authorities and
decision-makers to address the gaps between
perception and actual practice and to measure
national awareness and commitment to these
measures to recognize any lacks by suitable
interventions
AIM OF THE WORK
We investigated the implementation of PPM by the
public in Damietta Governorate [Egypt] during COVID19 pandemic. We hope our findings will provide data
support for the targeted interventions to stand on
community readiness to positively participate in
preparedness efforts for COVID-19 pandemic.

The containment of pandemic influenza is of
widespread interest. Efforts are being made worldwide
to reduce the spread of different influenza strains and
various control measures have been announced by
international agencies as well as national and
international government bodies to curtail COVID-19
pandemic spread [6]. It is important to the public to
adopt personal protective measures [PPM] and nonpharmaceutical interventions to mitigate the epidemic,
especially before an effective vaccine would become
available [7]. Early detection of COVID-19 cases
requires effective disease surveillance system that,
unfortunately, faces many operational challenges in
Egypt, including a lack of precise and timely
information exchange at different levels, lacking
human resources and laboratory capacity for rapid
diagnosis and poor community support. These
challenges highlight the need for community
involvement in surveillance, behavioral change
interventions and joint efforts to accept the idea of
personal responsibilities in curbing the pandemic

PATIENTS AND METHODS
Study design: An analytical web-based crosssectional survey using a snowballing sample was
designed to assess public implementation of PPM in
Damietta Governorate – Egypt during COVID-19
pandemic. It was part of a wider project targeting
different public health aspects relevant to the
pandemic.
Sampling: The minimum sample size required
was 385 [set as 500] according to Raosoft sample size
calculator [http://www.raosoft.com/samplesize.html]
based on standard deviation set at 1.96 for 95%
confidence interval, 5% margin of error, anticipated
response of 50% and total population size of
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1,565,252 [according to 2020 estimate, central agency
for public mobilization and statistics: https://www.
capmas. gov.eg/ Pages/ population Clock.aspx#].

transportation, avoid touching eyes, nose and
mouth, cover nose and mouth when sneezing or
coughing and throw the used tissue in the trash; 3]
Social distancing: the frequency to avoid crowded
places. Their responses scaled as “Always”,
“Sometimes”, “Rarely” or “Never”; and 4] Selfisolation: if they can self-isolate at home if
experienced fever or cold symptoms. Their
responses scaled as “Definitely can”, “Probably
can”, “Probably can’t” or “Definitely can’t”.

Population and inclusion criteria: The study
included 500 participants from the general population
at Damietta aged 18 – >60 years [categorized into five
10-years age groups with 100 participants in each
group considering gender weighing and geographical
districts as possible, except for the 1st group ranged
from 18–30 years with total 132 subjects and 68 from
last group] who were social media users, not having
fever or cold symptoms within previous 2 weeks and
agreed to take part in this survey.

Scoring system: Two points were given for
“always/definitely can” practices, one point for
“sometimes/probably can” practices and no points for
“rarely, never/probably can’t, definitely can’t”
practices. The total score was 20 [range from 0 – 20].
Participants with scores ≥10 or <10 were considered
to have accepted or poor implementation. Choosing
“always/definitely can” reflects perfect adherence to
protective measure and was used to describe the
prevalence of that measure. The overall prevalence
was denoted by the accepted implementation score.

Study tool: A web-based questionnaire was
developed for wider and rapid distribution and to avoid
any social contact - while curfew and social distancing
measures were implemented - during the period from
April 10, 2020 till we reached the desired sample size
fulfilling inclusion criteria by July 15, 2020. It was
prepared in Arabic according to WHO and Egyptian
Ministry of Health [MOH] guidelines [9, 11]. The initial
draft was sent to a group of multidisciplinary
specialists in related fields to authenticate and validate
the questions in terms of relativity, simplicity and
significance. A pilot trial was conducted on 25 subjects
with different age groups and gender to test the validity
of the survey or any required modifications and
questionnaire was finalized after a series of group
discussions. The pilot information were removed from
the final analysis. The questionnaire included the
following:

The web-based questionnaire was distributed
through official faculty deanship to various
governmental and private sector within Damietta. In
addition, personal communications helped to rapidly
distribute the survey and broadcast on the Internet
through national websites and different social media
platforms. All participants could see the questionnaire
and answered the questions by clicking the relevant
link. To overcome the possibility of weak or improper
responses from participants, several ways verified in
research studies were tried such as; using a cover
letter, clear instructions, follow-up reminders, asking
to distribute through family, relatives and friends, prenotification of the aim of the survey, plain design and
easier formats. In addition, technical support helps
avoid multiple responses, some items needed to be
answered in reverse and questionnaires that were
completed <3 or more than 30 minutes were excluded
from analysis.

- Socio-demographics of participants, history of fever
or cold symptoms within the last 2 weeks, current
or previous work in the health field and history of
chronic illness or seasonal flu vaccination.
- Sources of knowledge about COVID-19 [reliable
sources include WHO, healthcare workers [HCWs]
and/or MOH].
- Their frequency of self-reported practices [10 items]
toward COVID-19 PPM during the last 2 weeks
including 1] Hand hygiene: if they wash hands
frequently, wash for recommended duration [> 20
seconds], avoid hand greeting and wear gloves
when outside home; 2] Respiratory hygiene &
etiquette: if they wear face mask when outside
home or in crowds as supermarkets &

Ethical approval: It was obtained from Damietta
Faculty of Medicine IRB, Al-Azhar University [IRB#
00012367-20-3-007; 21/3/2020]. An electronic
informed consent from anonymous participants was
added as an initial page before their online survey
started with emphasis on voluntary participation and
withdrawal at any time without giving any justification.
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Statistical analysis: It was performed using SPSS
computer package version 25.0 [IBM Corp., Armonk,
NY, USA]. For descriptive statistics: mean ± SD was
used for quantitative variables while numbers and
percentages were utilized for qualitative variables. For
analytic statistics: Fisher’s exact test was used to
assess differences in frequency of qualitative
variables. Association between implementing all PPM
[dependent variable] with socio-demographic
variables [independent variables] was explored using
multivariate logistic regression model. The statistical
methods were verified, assuming a significance level
of p< 0.05 and a highly significant level of p< 0.001.

avoid touching eyes, nose, and mouth [21.6%]. The
proper practices of avoiding hand greeting, selfisolation, social distancing and wearing a face mask
ranged only from 10%–15%. Wearing gloves was the
least practice to be implemented [2.6%].
The overall mean practice score was 6.1 ± 2.8
[range 0 – 16]. Only 11.6% of participants reported
accepted implementation of PPM, representing the
overall prevalence and 88.4% reported poor
implementation [Figure 2]. The implementation of
PPM was stratified by each socio-demographic
variable. Accepted implementation was significantly
higher among older ages > 50 years, females,
married, those with higher education, urban residents,
nonsmokers, and those working in the health field.
Poor implementation was significantly obvious among
those with low family income, not received seasonal
flu vaccine and those without a history of chronic
illness [Table 3].

RESULTS
The study included 500 completed questionnaires
fulfilling inclusion criteria. About participants, the mean
age was 42.6±14.8 ranged 18–72 years, 59% were
females, 73.8% were married, 70.6% had university or
higher education and about three-fourths were
working. The vast majority [98.8%] didn’t receive
seasonal flu vaccine and 65.8% were not being
affected by chronic diseases [Table 1]. The sources of
information about COVID-19 are illustrated in figure 1.
Reliable sources such as HCWs, MOH and WHO
were represented by 43.5%, 22%, and 13%
respectively, while about two-thirds [66%] depended
on social media [Figure 1]. Table [2] showed the
frequency of implementing PPM against COVID-19.
The best practices, though insufficient, were frequent
hand washing [38.2%] followed by covering the nose
& mouth when sneezing or coughing [23.6%], then

With respect to overall implementation of PPM,
multivariate logistic regression of each practice
showed that participants with older age, female
gender, married, university education or higher, urban
residents, nonsmokers and working in the health field
were more likely to report accepted implementation of
overall PPM. Alternatively, those with family income
<3000 pounds, not received seasonal flu vaccine and
those without a history of chronic illness were more
likely to report poor implementation of overall PPM
[Table 4].

Table [1]: General characteristics of the studied sample
Variables
Age [years] mean ± SD [min-max]
Gender [female]
Marital status [married]
Education [university or higher]
Working status [working]
Residence [urban]
Family income/month [< 3000 pounds]
Smoking habits [non-smokers]
Work in health field1 [yes]
Seasonal flu vaccine [no]
History of chronic illness [no]
1:

n=500
%
42.6 ± 14.8 [18 – 72]
295
59.0
369
73.8
353
70.6
374
74.8
226
45.2
354
70.8
424
84.8
71
14.2
494
98.8
329
65.8

Includes current or previous work.
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Figure [1]: Sources of information about COVID- 19.
Table [2]: Implementation of personal protective measures against COVID-19.
Always
n [%]
Wash hands frequently
191 [38.2]
Wash hands for recommended duration
93 [18.6]
Avoid hand greeting
48 [9.6]
Wear gloves 1
13 [2.6]
Wear face mask 1
72 [14.4]
Avoid touching eyes, nose and mouth
108 [21.6]
Cover nose & mouth when sneezing or coughing
118 [23.6]
Throw the used tissue in the trash
85 [17.0]
Social distancing 1
70 [14.0]
Definitely can
Self-isolation
51 [10.2]
1: When outside home or in crowds as supermarkets & transportations.
Variables

Sometimes
n [%]
271 [54.2]
237 [47.4]
90 [18.0]
85 [17.0]
103 [20.6]
143 [28.6]
126 [25.2]
114 [22.8]
99 [19.8]
Probably can
78 [15.6]

Accepted

Rarely/Never
n [%]
38 [7.6]
170 [34.0]
362 [72.4]
402 [80.4]
325 [65.0]
249 [49.8]
256 [51.2]
301 [60.2]
331 [66.2]
Probably/ definitely can’t
371 [74.2]

Poor

11.6%

88.4%

Figure [2]: Overall implementation score among the studied sample.
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Table [3]: Socio-demographic stratification of overall personal protective measures implemented against
COVID-19.
Overall implementation
Variables
P-value
Accepted
Poor
n=58 [%]
n=442 [%]
Age [older >50 years]
31 [53.4]
137 [31.0]
0.001*
Gender [female]
42 [72.4]
253 [57.2]
0.033*
Marital status [married]
50 [86.2]
319 [72.2]
0.025*
Education [university or higher]
48 [82.8]
305 [69.0]
0.032*
Working status [working]
38 [65.5]
336 [76.0]
0.083
Residence [urban]
34 [58.6]
192 [43.4]
0.035*
Family income/month [< 3000 pounds]
28 [48.3]
326 [73.8]
<0.001*
Smoking habits [non-smokers]
55 [94.8]
369 [83.5]
0.020*
Work in health field [yes]
48 [82.8]
23 [5.2]
<0.001*
Seasonal flu vaccine [no]
53 [91.4]
441 [99.8]
<0.001*
History of chronic illness [no]
25 [43.1]
304 [68.8]
<0.001*
Values present as number and percent & analyzed by Fisher’s exact test.

*: Significant.

Table [4]: Logistic regression analysis of association between socio-demographic variables and implementing all
personal measures against COVID-19.
Variables
Coefficient
OR
95% CI
P-value
Age [>50 years]
0.78
1.39
[0.95 – 2.28]
0.001*
Gender [female]
0.67
1.96
[1.07 – 3.59]
0.029*
Marital status [married]
0.88
2.40
[1.37 – 4.22]
0.002*
Education [university or higher]
0.76
2.15
[1.06 – 4.39]
0.034*
Residence [urban]
0.61
1.84
[1.06 – 3.21]
0.031*
Income level/month [< 3000 pounds]
-1.10
0.33
[0.19 – 0.58]
<0.001*
Smoking habits [non-smokers]
0.78
2.18
[1.14 – 4.16]
0.018*
Work in health field [yes]
0.93
2.56
[1.47 – 4.45]
<0.001*
Seasonal flu vaccine [no]
-3.93
0.02
[0.002 – 0.16]
<0.001*
History of chronic illness [no]
-1.07
0.34
[0.19 – 0.60]
0.001*
OR: Odds ratio, CI: confidence interval.

*: Significant.

DISCUSSION

information from reliable sources is important in
pandemic control. HCWs, MOH or WHO, as reliable
sources, were represented by 43.5%, 22%, and 13%
of our participants, respectively, while about two-thirds
[66%] depended on social media. Therefore,
establishing an early warning system to provide
accurate data and to preserve communication with the
public via social media channels, besides traditional
sources, is important. However, a substantial amount
of social media information, was found to be incorrect
leading to “infodemics” with rapid spread of unproven
techniques for prevention [13].

With difficulties in vaccine production timely and
absence of proven therapeutics, control measures and
hygienic precautions should be considered to hamper
the pandemic spread. The effectiveness of this strategy
generally depends on public adherence to and
compliance with containment and intervention
measures [12]. Therefore, it might be necessary to
assess the state of public implementation of
containment measures as the efficacy of control
measures would be reduced if implementation is
delayed.

Reliable sources were represented by 78.2%, 59%,
and 38.1% of Saudi, UK and Japanese citizens,
respectively, while most respondents in Hong Kong
and 35% in UK depended on social media [14–17]. In the

Sources of information about COVID-19:
Getting

accurate

and

easy-to-understand
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information on COVID-19 and least favor social media,
friends, and family [18].
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than the recommended time and nearly 7% did not
follow the recommended method that may impair
disinfection [22].

In a survey covering respondents from the
Netherlands, Germany and Italy, their most frequently
utilized sources included television [53%-82%],
newspapers or news applications [31%-63%], social
media [40%-56%] and official health websites [39%54%]. Other people [e.g. friends, family, and
colleagues, 24%-27%] and radio [5%-27%] were
reported less frequently while HCWs [4.3%- 7.6%] and
official health hotlines [1.2%-1.6%] were the least
reported sources [19].

Alternatively, most participants from Germany and
Netherlands reported hand washing with soap and
water more often than usual [range: 95%-95.7%] [19].
Avoiding hand greeting was low [9.6%] which might
be ascribed to cultural customs with feeling of nonrespect toward others and/or doubts in its effectiveness
in controlling the spread that should be addressed by
relevant authorities [22, 24].
Use of gloves by public is controversial and only
2.6% use gloves when outside homes or in crowds. In
fact, it might give a false sense of protection whereas,
it might increase the risk of self-contamination if proper
precautions are not followed, especially if touching face
and using mobile phones [25].

Personal protective measures
Voluntary response and public engagement to
PPM, combined with other approaches, may play a
vital role in pandemic control and have been
documented in previous pandemics such as SARS,
influenza A and current COVID-19 pandemic [20, 21].

Wearing face mask was reported only by 14.4% of
our participants, while 58.7% and 52% were reported
in Japan and KSA respectively [16, 22].

Only 11.6% of our participants reported accepted
implementation of PPM representing the overall
prevalence. Similar low adoption of PPM by ordinary
Japanese citizens was reported by Machida et al.
[6.5%-34.7%] during COVID-19 outbreak.16 Contrary to
our results, Bazaid et al. reported that 90% of Saudi
participants exhibited accepted practice scores [>3 out
of 6] related to adherence to PPM outside home,
although only 14% scored 6 out of 6 [22].

The interest of individuals with respect to PPM had
been centered on wearing face masks, and it activated
soaring demand, panic buying, accumulating and
abuse of face masks. In contrast, the WHO states that
wearing medical masks may create a wrong sense of
security, leading to the neglect of other fundamental
preventive measures [26].
Among the most effective measures for mitigating
viral pandemics is social distancing, which may reflect
a mixture of people’ own willingness to follow measures
and mandatory governmental restrictions [12].

In Europe, 53%-63% of adult public in UK and
higher percentages in Netherlands, Germany and Italy
reported actual implementation of certain protective
measures. In fact, comparing the prevalence among
different countries might be inconclusive taking into
account variation between population characteristics,
state of epidemic curve and preparedness efforts in
each country [15, 19].

It was properly implemented by only 14% of our
participants reflecting that social distancing may still
leave much to be desired in Damietta. Our finding was
comparable to other studies as 16%–31% of UK
citizens reported avoid going to shops, schools, work
or going out while 29.6% of Japanese citizens reported
social distancing [15, 16].

One of the most cost-effective ways to control
COVID-19 spread is probably public adherence to
hand hygiene [23]. Among questions targeted hand
hygiene, only frequent hand washing was reported by
38.2% of our participants, which is still insufficient with
only 18.6% wash hands for the recommended time.
Similarly, Bazaid et al. found that one in seven of Saudi
participants reported disinfecting their hands for less

In the same context, social distancing measures
among public in Italy, Netherlands and Germany
ranged from 67.5%–99.3% as reducing going to shops,
cancelling or postponing social events, avoiding people
1253
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reducing public transportation use [19].
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age[22,32], gender differences [16,19,31], marital status as
married individuals enjoy better physical and mental
wellbeing that affect their behavior [33], urban
residents[22,34], education as high educated groups
receive more information about pandemic and more
likely to understand the importance of implementation
of protective measures [19,35] and participants without
chronic illness or no history of seasonal flu vaccine less
frequently reported exhibiting protective measures that
coincide with other studies [19].

The potential outcomes of self-isolation and
quarantine periods were studied in the literature.
Emotional, psychological, social and mental problems,
sleep disorders, increased levels of stress, worry and
nervousness, difficulty in getting supplies, loss of
income and finding someone to cover caring
responsibilities were reported [27].
About one of every ten of our participants reported
ability and willing to self-isolate. Better results to
prepare for potential self-isolation were reported
among UK adults [57%-87%] and in Japan [38%] [15, 16].

Study limitations
The study has some limitations. First, the crosssectional design does not allow interpretation of
causality, the snowball method does not result in
random sampling of general population and the use of
web-based survey may lead to selection bias and
under estimation of the current situation. Second, the
previous implementation status of PPM could not be
assessed before the outbreak so we cannot exclude
preexisting effect. Third, oversampling of New
Damietta province as the largest distribution efforts
occurred there. Besides, possible over-representation
of health-oriented people and those more concerned
about the outbreak. Forth, self-reported information
may not be totally accurate [recall bias] and should be
seen with caution [social desirability bias]. Fifth,
exposure to COVID-19 cases or being close contacts
could exaggerate their responses. In addition, we were
unable to monitor their practices over time. Finally, the
possibility of residual confounding caused by
unmeasured covariates can’t be excluded and the
prevalence of PPM may vary in other populations with
distinctive cultural, ethnic, and geographical
foundations. We plan to reevaluate our participants if
the current pandemic further exaggerates “the second
wave” in the country, as well as after it subsides to
obtain reliable explanations.

During the 2009 pandemic, about 80% of people in
the US and Australia were willing to stay home from
work or school, whereas 53%–76% were willing to selfisolate [28, 29].
Many issues may determine willingness to comply
with quarantine period and affect public’ behavior to
self-isolate during flu pandemic, including interpersonal, social, environmental, risk perception,
literacy and health-related factors. The theory of
planned behavior may explain the intention to selfisolate when facing pandemic hazard [30].
Overall PPM stratified by socio-demographics
It is crucial to analyze different socio-demographic
factors that might affect public implementation of
recommended PPM to stand on the gaps, their way of
response and to make future social assistance more
precise. The prevalence of implementing overall PPM
was higher among females, older adults, married urban
residents and nonsmokers. It is not surprising that
members with lower levels of education and income
reported less implementation. This might be ascribed
to insufficiently distribute simple data and the cost of
purchasing personal protective equipments [16, 31].

CONCLUSION
The overall prevalence of implementing PPM
among public in Damietta was low. Participants with
older age, female gender, married, university education
or higher, urban residents, nonsmokers and working in
health field were more likely to report accepted
implementation of overall PPM. Targeted awareness
programs and public health campaigns on sustained

Poor compliance of the young age group with PPM
may favor spreading infection within families in
Egyptian community. Thus, outreaching youth and
young age group with community involvement
strategies and awareness campaigns are important.
Similarly, several factors were reported in literature to
influence the implementation of PPM including
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compliance of protective measures are important to
improve the overall practice of PPM.
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