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Abstract

Background Social distancing and hand hygiene were highly recommended by WHO as an effective preventive
strategy for the COVID-19 pandemic. However, people differ in their adherence to safety recommendations and may
respond in maladaptive ways but the origins of these differences are poorly understood. The objective of this study
was to investigate the association between, personality traits, health beliefs, and adaptive or maladaptive behaviors.

Methods The sample consisted of 1002 Egyptian adults who answered an online survey, which included: the health
belief model, Big Five Personality Inventory, and Fear of COVID-19 Scale.

Results The results showed that females and workers in the medical field were more adherent to adaptive behaviors,
while highly educated, and young adults were more liable to maladaptive behaviors. Conscientiousness as a person-
ality trait was directly proportionate with practicing of adaptive behaviors among Egyptians, while higher openness
trait was a risk factor for practicing maladaptive behaviors. High perceived hand hygiene and social distance barriers

were significant risk factors that decrease the practicing of adaptive behaviors. There was a significant positive rela-
tionship between fear of COVID-19 and practicing adaptive behaviors.

Conclusions Personality traits play an important role in adaptive or maladaptive behavior towards the COVID-19
pandemic. These findings might help in planning prevention programs in the future.

Keywords COVID-19, Adaptive, Maladaptive behaviors, Personality, Health belief model

Introduction

Coronavirus disease (COVID-19) was first identified in
Wuhan, China, and then spread globally. It was transmit-
ted primarily by respiratory droplets and close contact
[1]. To control the spread of the COVID-19 virus, World
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Health Organization WHO has recommended for cer-
tain precautionary measures and protective behaviors
such as maintaining social distancing, washing hands,
and using masks and sanitizers [2], which are also strictly
recommended by the Egyptian government. Individual
behavior has an important role in controlling the spread
of COVID-19. It is well-documented that the adoption of
protective behaviors by individuals is effective in slow-
ing down the transmission and consequently negative
impacts of the virus [3].
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On the other hand, “After WHO declared COVID-19
a global pandemic, several countries, including Egypt,
implemented various measures like lockdowns to com-
bat the waves of the pandemic, especially during the first
year in 2020. These measures significantly heightened
psychological distress and fears among the population.
Our study represents one of the early investigations that
documented the fears and behaviors of the Egyptian pop-
ulation during that period. The primary sources of fears
included the risk of contracting the virus, experiencing
complications, the potential for death, the loss of loved
ones, and the financial repercussions. These concerns
were reasonable given the sudden onset of such a wide-
spread pandemic for which no curative treatment was
available at the time [4, 5].

Individual adoption of health-related behaviors is con-
trolled by many different factors [6], which also may be
applied in the context of COVID-19. Uncertain novel
situations can increase an individual’s anxiety level which
may lead both healthy and vulnerable individuals to
engage in protective behaviors [7]. Engagement in pro-
tective behaviors during the COVID-19 pandemic may
be affected by self-reported anxiety over the situation [8].

It was also assumed that engagement in protective
behaviors in a pandemic may be easier for some peo-
ple than others and these individual differences may be
related to the disposition to engage in these behaviors.
An example of how attitude and experienced level of anx-
iety are variant among the subjects and highly influenced
by different factors, the reports by Ahmed et al. and
Osman et al. [9, 10]. They found that health care workers
exhibited a favorable attitude towards adopting adaptive
behaviors and implementing protective measures. None-
theless, they also reported elevated levels of anxiety when
compared to non-health care workers and it was worse
by presence of stigmatizing in some occupations that
deal with COVID-19 such as health care provider.

The repercussions of COVID-19 extend beyond adults
and also impact children. As indicated by Ahmed et al.
[11, 12], children and adolescents underwent psycho-
logical strain during the pandemic, including heightened
fear of the virus, particularly among those who had been
infected. Moreover, the study revealed that children faced
various other issues, such as delayed speech develop-
ment, affective disorders, anxiety, pervasive developmen-
tal challenges, and oppositional defiant problems.

A personality trait is a stable characteristic that deter-
mines how people experience the world and the impact
of these experiences [13]. The COVID-19 pandemic led
the researchers to examine how personality traits affect
individual engagement in adaptive protective behaviors
as well as maladaptive behaviors (e.g., hoarding behav-
iors and compulsive buying) depending on one’s health
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beliefs about the virus [13], as beliefs about certain threat
link personality traits to health outcomes [14]. There
are many social cognitive models that stress on the role
of health-related beliefs as key determinants of an indi-
vidual’s behaviors [15]. Health Belief Model (HBM) is one
of the most commonly used models in the literature to
examine the adoption of health-protective behaviors [16].

Since the declaration of COVID-19 as a worldwide
pandemic in March 2020, WHO has reported that over
6 million people have died from COVID-19 all over the
world, with more than 60% of those deaths occurring
before the approval, and global use of COVID-19 vac-
cines [17]. During this period, the only effective measures
to prevent the spread of COVID-19 were continent-wide
measures and the adherence of populations worldwide to
guidelines established by the WHO. Therefore, gaining
an understanding of people’s behavior, attitudes, beliefs,
emotions, and personality factors during such a crisis can
aid in the development of improved health policies and
promote compliance among the population in the future.
Numerous studies have been conducted to explore the
behavior of populations in different countries, including
Brazil [18], Belgium [19], Europe [20], and recently, the
United States [21]. Our study contributes to this line of
research by analyzing various variables that may influ-
ence the behaviors, including, personality traits, beliefs,
and emotions of the population during the COVID-
19 pandemic in Egypt, one of the largest countries in
the Middle East. Therefore, the current study aimed to
examine the role of personality traits and the degree of
COVID-19-related fear and beliefs in practicing adaptive
and maladaptive behaviors among the Egyptian popula-
tion during the COVID-19 crisis.

Methods

Study design and participants

This cross-sectional survey among Egyptian persons was
carried out from the 1st of June to the end of July 2020
in Egypt using an online questionnaire as a Google form.
Our sample was a comprehensive sample composed of
one thousand (1002) Egyptian persons of both sexes who
were valid participants. The inclusion criteria included
Egyptian adults who accepted to participate in the study.
The exclusion criteria included past or current history of
known mental, cognitive, and substance use disorders.
The questionnaire link was shared through strict Egyp-
tian social groups on the social media platform “Face-
book” Anonymity was ensured and electronic informed
consent was obtained from each participant prior to
filling the questionnaire. Calculation of the sample size,
based on an online sample size calculator program (avail-
able at https://www.calculator.net/sample-size-calculator.
html) for an unlimited population with the following
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parameters; Confidence Interval (CI) 95% and a Margin
of error = 5% and a reference study by Carvalho et al. [18]
in Brazil. The survey protocol was approved by the Zaga-
zig university institutional review board (IRB) (IRB No. #
6244/12-7-2020).

Measurement tools

Structured questionnaire

It was designed to collect data about: (a) sociodemo-
graphic factors, (b) information related to COVID-
19, (c) cognitive factors, (d) practicing adaptive
behavioral responses, (e) practicing of maladaptive
behavioral responses.

Sociodemographic factors It included: age, sex (male/
female), marital state (single/married/divorced/widow),
education (illiterate/write and read/high school/collage/
postgraduate studies), residence (rural/urban) and occu-
pation (working/not working, inside/outside medical
field).

Factors related to health beliefs and expectations The
participant’s beliefs and expectations related to the
COVID-19 pandemic were assessed using items based on
the health belief model (HBM). It included four dimen-
sions: perceived susceptibility, perceived severity, per-
ceived benefits, and perceived risks.

Following Nasir et al. [22], we used 18 items assessing
HBM dimensions. All items were rated on a five-point
Likert’s scale (strongly disagree=1, disagree=2, neu-
tral =3, agree =4, strongly agree =5) as following:

i. Self-efficacy: was assessed by five items (e.g.,
“maintaining good health is an important part of
my life"). A sum variable “self-efficacy to prevent
COVID-19” (Cronbach’s o 0. 73) was constructed
from the five items and the mean was 22.44 +2.21
SD with scores<22.44 considered (0) no efficacy
and scores >22.44 considered (1) yes.

ii. Perceived risk of COVID-19 infection which con-
sisted of:

iii. Risk susceptibility which describes the partici-
pant’s belief about the probability of having coro-
navirus infection, was assessed by two items (e.g.,
“Corona infection is likely to develop”). A sum vari-
able “Perceived susceptibility to COVID-19” (Cron-
bach’s «=0.80) was constructed from the two
items and the mean score was 6.66+SD 1.96 with
scores < 6.66 and > 6.66 were considered as low sus-
ceptibility (0) and high susceptibility (1), respec-
tively.

iv. Risk severity which describes participant belief
about the consequences of coronavirus infection if
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it occurred, was assessed by three items (e.g., “If I
get corona infection, the situation is risky”). Cron-
bach’s a=0.68 and mean score 11.9+SD 2.4 with
scores<11.9 and>11.9 were considered as low
severity (0) and high severity (1).

v. Perceived benefits from practicing protective
behaviors, described the participant’s belief about
the value and effectiveness of these behaviors in
decreasing the risk of COVID-19 infection. It was
assessed by four items (e.g., “Hand washing, use
of disinfectants, masks, and gloves will protect me
completely from corona” and “Social distancing and
avoidance of unnecessary leaving home protects
from corona infection”). For the variable “benefits
of hand washing, using of disinfectants, masks, and
gloves’, Cronbach’s a=0.68 and the mean score
was 8.18+SD 1.76, with scores<8.18 and>8.18
were considered (0) no and (1) yes, respectively.
For “benefits of social distancing and avoidance of
unnecessary leaving home’, Cronbach’s a=0. 83
and the mean was 9.07 £ SD 1.18 with scores <9.07
and >9.07 considered (0) no and (1) yes, respec-
tively.

vi. Perceived barriers to practicing protective behav-
iors which describe participant belief about dif-
ficulties and obstacles they might encounter when
practicing the protective behaviors of coronavirus
infection, was assessed by four items (e.g., “My
hands get damaged due to hand hygiene” and ‘I
feel bad by applying social distancing”). For “bar-
riers of hand washing, use of disinfectants, masks,
and gloves’, Cronbach’s «=0.10 and the mean was
7.20 SD +1.62 with scores<7.20 and >7.20 consid-
ered (0) no and (1) Yes, respectively. For “barriers
of social distancing and avoidance of unnecessary
leaving home”, Cronbach’s a=0. 48 and the mean
was 7.22+SD 1.87 with scores<7.22 and>7.22
were considered (0) no and (1) yes, respectively.

Practicing adaptive behavioral responses [23, 24]

Individual differences in compliance to protective behav-
iors (hand washing, using disinfectants, masks and
gloves, social distancing, and avoidance of unnecessary
leaving home) which were recommended by WHO and
governments to reduce the spread of COVID-19, were
measured using four questions asking about the fre-
quency of practicing these behaviors during the previ-
ous month (e.g. Were you washing your hands properly
after coming in contact with objects or surfaces or when
returning from outside?, Did you complied on social dis-
tancing and avoiding gatherings?). Answers of partici-
pants were rated on 5 points Likert-type scale (1 = never,
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2 = rare, 3 = sometimes, 4 = often, and 5 = always) with
Cronbach’s a = 0.277 for hand hygiene and Cronbach’s
a = 0.780 for social distancing behavior. Low and high
scores for practice were calculated according to median
value, where those with a median value or more were
considered to have high scores

Practicing of maladaptive behavioral responses [23, 24]
Participants were asked if they have practiced maladap-
tive behaviors which are hoarding behaviors such as
buying excessive amounts of supplies (foods, disinfect-
ants, masks, gloves, and medications) (e.g., Did you buy
large quantities of foods in excess of your need and store
them?), taking medications as prophylaxis without pre-
scription, visiting the physicians and doing many inves-
tigations for symptoms suspected COVID-19 infection
more than one time since the beginning of COVID-19
pandemic. Answers were divided into yes or no. (Cron-
bach’s a=0.65, mean=13.12) Low and high scores for
practice were calculated according to median value,
where those with a median value or more were consid-
ered to have high scores.

Fear of COVID-19 scale (FCV-195)

This new psychometric tool was used for the assessment
of the severity of fears related to COVID-19 virus infec-
tion. This scale consists of 7 questions and the participant
chooses an answer from “strongly disagree”’=1, “disa-
gree”=2, “neither agree nor disagree”=3, “agree”=4,
and “strongly agree” =5 with scores from 1 to 5 for each
question. Total scores on the scale ranged from 7 to 35.
The higher the score, the greater the fear of COVID-19
virus infection [19]. The Arabic version of this scale, used
in this study, was translated and its reliability and validity
were published by Alyami et al. (2020) [25].

The Arabic Big Five Personality Inventory (ABFPI)

The individual differences in personality traits were
assessed by the Arabic Big Five Personality Inventory
(ABFPI). The ABFPI assesses the high-order personality
traits of Extraversion (E), Neuroticism (N), Agreeable-
ness (A), Openness (O), and Conscientiousness. It con-
sists of 25 short statements (five items for each factor).
These items were selected from a large item pool (455
items, 87, and 86 items for each of the factors N, E, A,
O, and C, respectively). The selection of items was based
on different steps [21]. Each item of the ABFPI consists
of 3 to 5 words and is answered on a four-point Likert
type scale: 1 (No), 2 (Some), 3 (Much), and 4 (Always).
The total score in each factor could range from 6 to 24,
with higher scores on the factor indicating a higher trait
standing. The original version of ABFPI was consist-
ing of 30 items (six items for each factor). Based on item
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response theory, the author performed several analy-
ses which resulted in the removal of one item from each
factor. ABFPI has acceptable good internal consistency,
test—retest reliability, and validity [26, 27].

Statistical analysis

A statistical software Package for the Social Sciences was
utilized to analyze the data (SPSS, version 22.0, Chicago,
IL). Qualitative variables were described by frequencies
and percentages. The chi-square test was used for cat-
egorical data. Quantitative variables were described by
the means and standard deviations, and the independent
sample ¢ test was used for comparison between means.
Pearson correlation coefficient was used to evaluate the
degree of relationship between two variables with a lin-
ear relationship. All results were considered statistically
significant when the significant probability was less than
5% (p<0.05).

Results

Sociodemographic characteristics of the participants

The mean age of the participants was 33 years (+8.0).
Seventy-one percent of the participants were females,
72.5% were married, 77.9% had an urban residence, 31.2%
were unemployed and 56.2% had a university degree.

Cognitive beliefs (Health belief model HBM)

About 60% of the participants had high perceived
susceptibility (Cronbach’s o 0.80, mean=6.66, high:
scores >6.66), 58.3% had high perceived severity (Cron-
bach’s a 0.68, mean=11.9, high: scores>11.9), 56%
of the participants believe in benefits of hand hygiene
(Cronbach’s a 0.68, mean=8.18, scores >8.18) and 52.2%
believe in benefits of social distance (Cronbach’s « 0. 83,
mean=9.07, scores>9.07), 39.7% had barriers in hand
hygiene (Cronbach’s a 0.10, mean=7.20, scores>7.20),
53.9% had barriers in the social distance (Cronbach’s a 0.
48, mean=7.22, scores >7.22) and finally 54.6% had inef-
ficient self-evaluation (Cronbach’s o 0. 73, mean=22.44,
scores < 22.44).

Personality (ABFPI)
Three out of four participants had high Extraversion,
53.3% had high Neuroticism, 97.7% had high Agreea-
bleness, 86.1% had high Openness and 88% had high
Conscientiousness.

Frequencies of practicing adaptive and maladaptive
behaviors

Among study participants, 57.6% and 63.5% had a
low practice of hand hygiene (Cronbach’s a=0.766,
mean=38.6, scores>) and social distance (Cronbach’s
a=0.800, mean=38.3), respectively, while 54.6% had
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a high practice of maladaptive behavior (Cronbach’s
a=0.65, mean=13.12).

Correlates of adaptive and maladaptive behaviors

Males, working in non-medical fields, and unmarried
(single and divorced) had significantly lower scores of
practicing hand hygiene and social distancing. In addi-
tion, participants who lived in rural areas (P=0.008) had
significantly lower scores for practicing social distancing.
Nevertheless, there is no significant statistical connec-
tion observed between the implementation of adaptive
behaviors (such as practicing hand hygiene or maintain-
ing social distance) and factors like age and education.
In addition, participants who were young (between the
ages of 18 and 30), unmarried, and had lower levels of
education had significantly higher scores in engaging in
maladaptive behaviors. However, no significant statistical
association was found between the practice of maladap-
tive behavior and factors such as gender, place of resi-
dence, or occupation.

Association between personality traits and adaptive

and maladaptive behaviors

Participants with low to normal openness (P=0.043),
Conscientiousness  (P=0.032), and agreeableness
(P=0.042) significantly had low scores of practicing hand
hygiene, while those with low to normal Conscientious-
ness (P=0.047) significantly had low scores of practic-
ing social distancing as shown in Table 1. High openness
(P=0.029) and low to normal extraversion (P=0.006)
were significantly associated with high scores of practic-
ing maladaptive behaviors as shown in Table 2.

Association between health beliefs and adaptive

and maladaptive behaviors

Low scores of perceived benefits and self-efficacy
and high scores of barriers were significantly asso-
ciated with low practicing of both hand hygiene
(P=0.003,<0.001,<0.001, respectively) and social dis-
tance (P< 0.001). The low score of perceived benefits of
social distancing (P=0.036) was associated with the high
practice of maladaptive behavior as shown in Tables 1
and 2.

Association between COVID-19-related fear and adaptive
and maladaptive behaviors
Lower levels of fear of COVID-19 were significantly
associated with low levels of practicing hand hygiene
(P< 0.001) and social distancing (P< 0.001) and high
levels of practicing maladaptive behaviors (P< 0.001), as
shown in Table 1.

Using multivariate regression analysis, this study
found that perceived barriers to hand hygiene and social
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distance were risk factors for low practice (OR=2.12 and
1.54), respectively. On the other hand, female gender, the
medical profession, high fear of COVID, Social distance
perceived benefits and High Self-efficacy were protective
factors against low practice of hand hygiene (OR=0.48,
0.66, 0.62, 0.56 and 0.52, respectively), as shown in
Table 3.

Using multivariate regression analysis to investigate
factors associated with the low practice of social dis-
tance; non-university education, perceived Barriers to
hand hygiene, and perceived barriers to social distance
increase risk by 5.82, 1.46, and 1.55 folds, respectively.
While female gender, the medical profession, high fear
of COVID, Social distance perceived benefits, and High
Self-efficacy were protective factors against the low prac-
tice of social distance (OR=0.44, 0.52, 0.64, 0.61 and
0.60, respectively), as shown in Table 4.

Using multivariate backward regression analysis, this
study found that openness was a risk factor for high prac-
ticing of maladaptive behavior (OR=1.71), while high
fear and extraversion were protective factors against the
high practice of maladaptive behavior (OR=0.58 and
0.65), respectively, as shown in Table 5.

Discussion

In the twenty-first century, we find ourselves in con-
frontation with a pandemic caused by a coronavirus that
transmits COVID-19 for a long time before the emer-
gence of vaccinations. To limit its spread, various con-
tainment measures have been advised, such as practicing
social distancing and maintaining proper hand hygiene
through handwashing. However, several factors influence
people’s adherence to these measures, either increasing
or decreasing their compliance or practice of maladap-
tive behaviors. Therefore, our objective was to explore
the extent to which sociodemographic factors, beliefs and
expectations, fear, and personality traits, are connected
to individuals’ behavior during the Pandemic.

The findings of the present study revealed a statistically
significant correlation between being male, unmarried,
or divorced and working in a non-medical profession
with lower scores in adhering to adaptive behaviors like
hand hygiene and social distancing. These results align
with numerous studies conducted in various countries,
providing further support for our findings. In France,
Raude et al. [15] reported that male participants are
less engaging in preventive behaviors aiming to contain
the spread of COVID-19. In China, Zhong et al. [28]
referred in their study that single and divorced subjects
are less engaged in adaptive behaviors. Moreover, dur-
ing the previous pandemics (e.g., in SARS in 2003 [29]
and influenza A/HINT’human swine flu outbreak in
2009 [30]). The studies showed that married women had
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Table 1 Relation between personality type and HBM, fear of COVID-19 and adaptive behavior
Variable Hand hygiene p Social distance p
Low High Low High
(n=577) (n=425) (n=636) (n=366)
Personality trait No % No % No % No %
Extraversion Low to normal N=255 142 557 13 443 0477 151 592 104 40.8 0.102
High N=747 435 58.2 312 41.8 485 64.9 262 351
Neuroticism Low to normal N=468 282 60.3 186 39.7 0.109 307 65.6 161 344 0.191
High N=534 295 552 239 448 329 61.6 205 384
Agreeableness Low to normal N=23 18 783 5 217 0.042% 18 783 5 217 0.136
High N=979 559 57.1 420 429 618 63.1 361 369
Openness Low to normal N=139 91 65.5 48 345 0.043* 96 69.1 43 309 0.14
High N=863 486 56.3 377 43.7 540 62.6 323 374
Conscientiousness Low to normal N=120 80 66.7 40 333 0.032* 86 7.7 34 283 0.047*
High N=882 496 56.3 385 437 550 624 331 376
HBM items
Perceived susceptibility Low N=406 232 57.1 174 429 0.815 252 62.1 154 379 0.446
High N=596 345 579 251 421 384 64.4 212 356
Perceived severity Low N=418 246 589 172 411 0492 273 65.3 145 34.7 0.307
High N=584 331 56.7 373 433 363 62.2 221 378
Barrier to hand hygiene No N=604 296 49 308 51 <0.001 353 584 251 416 <0.001
Yes N=398 281 706 117 294 283 711 15 289
Barrier to social distance No N=462 220 476 242 524 <0.001 254 55 208 45 <0.001
Yes N=540 357 661 183 339 382 707 158 293
Self-efficacy Low N=547 365 66.7 182 333 <0.001 388 709 159 9.1 <0.001
High N=455 212 466 243 534 248 545 207 455
Benefit of hand hygiene No N=441 277 62.8 164 37.2 0.003* 294 66.7 147 333 0.063
Yes N=561 300 535 261 46.5 342 61 219 39
Benefit of social distance No N=479 314 656 165 344 <0.001 332 693 147 30.7 <0.001
Yes N=523 263 503 260 497 304 581 219 419
Fear of COVID-19
High (=18) N=531 272 512 259 48.8 <0.001 307 57.8 224 422 <0.001
Low (< 18) N=471 305 648 166 352 329 699 142 301

p for Chi-square test
*p <0.05 is statistically significant **p <0.001 is statistically highly significant

the highest frequency of practicing protective behaviors
multivariate regression analysis in our study revealed
that being female is a protective factor against the low
practice of adaptive behaviors in Egypt and similar find-
ings were reported by Bazaid et al. [31] in the Kingdom
of Saudi Arabia (KSA). Females are more adherent to
adaptive behaviors due to many reasons. First, at times
of crisis and change [32], and during the COVID-19 pan-
demic [33], women are inherently better suited to per-
form caring roles than men. Second, being more strongly
attached to and/or worrying more about their families,
women could be more motivated to engage in adaptive
behaviors [34]. Finally, it is well-reported that women
are suffering from greater stress and anxiety during the

COVID-19 pandemic [35] which pushes them to be more
cautious about the methods of prevention. However,
Park et al. [36] reported that no significant differences in
hand hygiene behaviors were observed between female
and male respondents among physicians. The differences
among the studies can be explained by enrolling different
types of participants at different times (Nonpandemic vs.
pandemic).

In our study, the findings showed that the profession
and education level affect the person’s behavior dur-
ing COVID-19. Being a worker in the medical field is a
good predictive factor of well-practicing adaptive behav-
iors. Limbu et al. [37] reported that healthcare workers
had better knowledge and attitude regarding the practice
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Table 2 Relation between personality type and HBM items and fear of COVID-19 and maladaptive behavior
Variable Maladaptive behavior P
Low High
(n=455) (n=547)
No % No %
Personality trait
Extraversion Low to normal N=255 97 38 158 62 0.006*
High N=747 358 479 389 52.1
Neuroticism Low to normal N=468 202 432 266 56.8 0.181
High N=534 253 474 281 526
Agreeableness Low to normal N=23 9 39.1 14 60.9 0.541
High N=979 446 456 533 544
Openness Low to normal N=139 75 54 64 46 0.029*
High N=863 380 44 483 56
Conscientiousness Low to normal N=120 55 458 65 54.2 0.921
High N=2882 400 454 482 54.6
HBM
Perceived susceptibility Low N=406 170 419 236 58.1 0.063
High N=596 285 478 311 522
Perceived severity Low N=418 189 452 229 54.8 0917
High N=584 266 455 318 54.5
Barrier to hand hygiene No N=604 280 464 324 536 0458
Yes N=398 175 44 223 56
Barrier to social distance No N=462 214 46.3 248 53.7 0.592
Yes N=540 241 446 299 554
Self-efficacy Low N=547 240 43 307 56.1 0.285
High N=455 215 473 240 527
Benefit of hand hygiene No N=441 185 42 256 58 0.051
Yes N=561 270 48.1 291 519
Benefit of social distance No N=479 201 42 278 58 0.036*
Yes N=523 254 48.6 269 514
Fear of COVID-19
High (=18) N=531 274 51.6 257 484 <0.001**
Low (<18) N=471 181 384 290 616

P for Chi-square test
*p <0.05 is statistically significant **p <0.001 is statistically highly significant

of health-protective behaviors of COVID-19 than non-
medical workers. Furthermore, individuals with lower
levels of education (below university) exhibit approxi-
mately six times (odds ratio=5.82) lower likelihood of
engaging in social distancing compared to individuals
with higher education (university level). Comparable pat-
terns have been documented in the Kingdom of Saudi
Arabia (KSA) as well [31].

Regarding the practice of maladaptive behaviors, the
young age (18-30 years) and single status were risk fac-
tors for high scores of practicing maladapting behav-
iors, while low education (uneducated or can read and
write participants) was associated with less practicing of

maladaptive behaviors (e.g., hoarding or excessive buy-
ing, frequent visiting of doctors and doing COVID-19
investigations). Oosterhoff et al. [38] reported that 20%
of teens in the USA had maladaptive behaviors specifi-
cally hoarding during the COVID-19 pandemic. In addi-
tion, there was a negative correlation between age and
COVID-19 stress in a sample of American adults, with
younger individuals reporting more stress [36]. This
suggests that young adults may engage in less positive
thinking as a coping strategy, which could result in mala-
daptive outcomes [39]. Regarding the role of educational
level, Syahrivar [40] reported in his study that highly edu-
cated people engaged in hoarding of basic needs during
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Table 3 Multivariate analysis of factors associated with low hand hygiene practice behavior of the studied patients

Variable B S.E Wald Sig OR 95% C.I

Age class —-0.033 0.166 0.039 0.843 NS 0.968 0.699 1.339
Female sex —0.743 0.196 14.371 <0.001** 0476 0324 0.698
Married —-0335 0.191 3.077 0.079 NS 0.715 0492 1.040
Urban residence 0.154 0.186 0.684 0408 NS 1.167 0.810 1.681
Working in medical field -0411 0.160 6.638 0.010* 0.663 0.485 0.906
Before university education levels —0.242 0.540 0.202 0.653 NS 0.785 0.273 2.260
High fear - 0477 0.156 9.343 0.002* 0.621 0457 0.843
Perceived Susceptibility 0.072 0.148 0.238 0.626 NS 1.075 0.804 1438
Perceived severity -0.016 0.155 0.011 0.918 NS 0.984 0.726 1334
Hand hygiene perceived benefits —0.044 0.170 0.066 0.797 NS 0.957 0.685 1.337
Social distance perceived benefits —0.582 0.170 11.684 0.001* 0.559 0401 0.780
Perceived Barriers for hand hygiene 0.752 0.153 24.109 <0.001** 2.121 1.571 2.864
Perceived Barriers for social distance 0431 0.150 8.262 0.004* 1.539 1.147 2.064
High Self efficacy —0.646 0.148 19.046 <0.001** 0.524 0.392 0.701
Extraversion 0.045 0.166 0.073 0.788 NS 1.046 0.756 1.446
Neuroticism -0.299 0.165 3.276 0.070 NS 0.742 0.537 1.025
Agreeableness —0.545 0.590 0.852 0.356 NS 0.580 0.182 1.844
Openness -0.132 0.239 0.306 0.580 NS 0876 0.549 1.399
Conscientiousness -0.235 0.265 0.782 0.376 NS 0.791 0470 1.330

AOR: adjusted odds ratio; Cl: confidence interval

Table 4 Multivariate analysis of factors associated with low social distancing practice behavior of the studied patients

B S.E Wald Sig OR 95% Cl
Age class 0.086 0.167 0.262 0.609 1.089 0.785 1.512
Female sex -0.829 0.202 16.832 <0.001** 0437 0.294 0.649
Married -0379 0.195 3.790 0.052 NS 0.684 0467 1.003
Urban residence 0.308 0.194 2.530 0.112 NS 1.361 0.931 1.988
Working in medical field —0.655 0.160 16.726 <0.001* 0519 0.379 0711
Before university education levels 1.761 0.807 4.762 0.029* 5816 1.196 28.271
High fear - 0454 0.158 8.222 0.004* 0.635 0.465 0.866
Perceived Susceptibility 0.141 0.150 0.882 0.348 NS 1.152 0.858 1.546
Perceived severity -0.106 0.158 0453 0.501 NS 0.899 0.660 1.225
Hand hygiene perceived benefits —0.037 0.173 0.047 0.828 NS 0.963 0.687 1.351
Social distance perceived benefits —0498 0.172 8.350 0.004* 0.607 0433 0.852
Perceived barriers for hand hygiene 0.377 0.156 5.847 0.016* 1458 1.074 1.979
Perceived barriers for social distance 0435 0.153 8.136 0.004* 1.545 1.146 2.084
High self efficacy -0.516 0.151 11.676 0.001* 0.597 0444 0.803
Extraversion 0.141 0.167 0.717 0.397 NS 1.151 0.831 1.596
Neuroticism —0.081 0.167 0.237 0.626 NS 0922 0.665 1.279
Agreeableness -0.182 0.593 0.095 0.758 NS 0.833 0.261 2.664
Openness —-0.061 0.243 0.064 0.800 NS 0.940 0.584 1.513
Conscientiousness -0375 0.271 1.924 0.165 NS 0.687 0.404 1.168

AOR: adjusted odds ratio; Cl: confidence interval

the pandemic which supports our results. This could constantly update their knowledge about disasters and
be rationally driven, because such a group of people anticipate future shortages of basic needs.
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Table 5 Multivariate analysis of factors associated with high maladaptive behavior of the studied patients

Variable B S.E Wald P AOR 95% Cl

Age class —-0.071 0.156 0.208 0.648 931 0.686 1.264
Female sex 0.304 0.178 2912 0.088 1.355 0.956 1.921
Married —0.262 0.179 2.126 0.145 0.770 0.541 1.094
Urban residence 0.055 0.175 0.099 0.754 1.056 0.750 1.488
Working in medical field 0.113 0.152 0.559 0455 1.120 0.832 1.508
Before university education levels - 03858 0.529 2628 0.105 0424 0.150 1.196
High fear —0.544 0.147 13.723 <0.001** 0.580 0435 0.774
Perceived susceptibility —-0.193 0.140 1.908 0.167 0.824 0.627 1.084
Perceived severity 0.256 0.147 3.042 0.081 1.292 0.969 1.723
Hand hygiene perceived benefits -0.152 0.160 0.903 0.342 0.859 0.628 1.175
Social distance perceived benefits —0.069 0.161 0.185 0.667 0.933 0.681 1.279
Perceived Barriers for hand hygiene 0.055 0.143 0.148 0.701 1.056 0.799 1.397
Perceived Barriers for social distance 0.087 0.143 0.367 0.544 1.091 0.823 1.445
High self efficacy -0.152 0.141 1.155 0.282 0.859 0.651 1133
Extraversion —0439 0.158 7.692 0.006* 0.645 0473 0.879
Neuroticism —0.209 0.154 1.844 0174 0.811 0.600 1.097
Agreeableness —-0433 0492 0.773 0.379 0.649 0.247 1.703
Openness 0.534 0.220 5.897 0.015* 1.705 1.108 2623
Conscientiousness -0.117 0.240 0.236 0.627 0.890 0.556 1424

AOR: adjusted odds ratio; Cl: confidence interval

The present study brings attention to interesting find-
ings concerning the relationship between the type of
behavior and specific personality traits among the Egyp-
tian population during the pandemic. Conscientiousness
as a personality trait is directly proportionate with the
practicing of adaptive behaviors, which aligns with other
research findings in Japan [14]. This relationship can be
explained by the view of conscientiousness, a measure of
self-control and planning, is positively related to social
distancing and to indicators of cautious rule-following
like hand-washing and stockpiling goods. Therefore, our
findings revealed that the degree of consciousness may
be a good indicator for people to be adherent to health-
related regulations, especially during crisis time.

Another aspect concerning the relationship between
personality traits and population behavior is practicing
maladaptive behaviors. Our study showed that higher
openness is a risk factor, while higher extraversion was
a protective factor against the practice of maladaptive
behavior according to multivariate backward regression
analysis. To interpret these findings, Openness includes
the dimension of imaginativeness [41] and predicts vari-
ous kinds of creativity such as divergent thinking [42].
Therefore, open people could come up with various pre-
ventive strategies. Being open helps individuals tackle
novel situations effectively by visualizing precautions.
Consequently, they may adopt hoarding behaviors as a
preventive strategy [43].

Various maladaptive behavioral responses to the
COVID-19 pandemic have been reported (e.g., buying
and hoarding masks, alcohol for disinfection, instant
foods, and toilet paper). Individuals engage in hoarding
behavior to deal with situations in which they may not
be able to buy products that are in short supply and to
decrease their risk of infection by buying large quanti-
ties of essential products and staying home [43]. This
behavior leads to a shortage of products crisis which is
well-reported in many countries such as Australia, Italy,
Japan, Singapore, Spain, the United Kingdom, and the
United States [44]. Therefore, our study helps to iden-
tify the risk factors of such behavior and represents a
focus for further research for a better understanding of
those maladaptive behaviors. our results revealed that
perceived benefits, barriers, and self-efficacy assessed
by HBM have a significant impact on the practicing of
adaptive protective behaviors by the Egyptian popula-
tion during the COVID-19 pandemic. High perceived
hand hygiene and social distance barriers were signifi-
cant risk factors that decrease the practicing of both
adaptive behaviors, while high perceived benefits and
high self-efficacy were significant protective factors that
enhance the practicing of adaptive behaviors. These
findings are consistent with the findings of Barakat
and Kasemy [45] who reported that benefits and self-
efficacy had a significant positive relationship, while
barriers had a significant negative relationship with
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adherence to COVID-19 preventive behaviors in Egypt.
Other supporting findings to our results, reported in
different countries (United States, Mexico, China, and
Taiwan) [46].

Similarly, Tong et al. [47] showed that perceived
benefits, with positive valence, and perceived barriers,
with negative valence, were both significantly related
to practicing COVID-19 precautionary behaviors.
Mehanna et al. [48] also found that high self-efficacy
enhances; however, high perceived barriers decrease
the adherence to protective behaviors among the Suda-
nese population.

Another exciting result emerges when examining the
association between engaging in maladaptive behavior
and the nature of one’s beliefs. In our study, practicing-
maladaptive behaviors (e.g., hoarding or excessive buy-
ing and frequent visiting of doctors and doing COVID-19
investigations) was associated with lower benefits of
social distancing; however, none of the HBM model items
was a significant predictor of practicing maladaptive
behaviors. This result can be attributed to, individuals
who perceive low benefits in practicing social distancing,
would exhibit poor adherence to social distancing meas-
ures, and would frequently go out to excessively stock up
on supplies or visit medical professionals. in Inharmony
with our findings, Chua, et al. [49] found that perceived
susceptibility, outcome expectation, cues to action, and
self-efficacy have a significant influence on consumers’
perception of scarcity which had a strong link to panic
buying during the COVID-19 pandemic.

Emotion is another variable that impacts the outcome
of behaviors. In this study, we tried to explore the rela-
tionship between COVID-19-related fear and individual
behavior. A significant positive relationship between fear
of COVID-19 and practicing both adaptive behaviors,
while there is a negative relationship between fear of
COVID-19 and practicing of maladaptive behavior. The
most striking finding of this study, a high level of fear was
a protective factor against low scores inpracticing adap-
tive behaviors. This means that fear of COVID-19 had a
functional role that promoting the practicing of adaptive
behaviors. Moreover, Cypryaniska and Nezlek [50] found
that COVID-19 fear and anxiety mediated relation-
ships between threat perceptions and coping protective
behaviors; however, feeling panic/paralyzed by fear medi-
ated the relationship between the threat and hoarding
behaviors. Analyzing these findings through the lens of
the previous study, we can infer that fear of COVID-19
can be viewed as a double-edged sword. On one hand,
it can bolster adherence to adaptive behaviors, while on
the other hand, if the fear surpasses a tolerable threshold,
it may lead to a variety of psychological and psychiatric
symptoms.
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Limitations

First, the design of the present study is cross-sectional,
so it is not feasible to trace the cause—effect relationship
between different factors and the practice of adaptive and
maladaptive behaviors. Second, there may be self-report
biases (e.g., social desirability) and systematic sampling
errors (e.g., failure to reach all the eligible participants
of the target population) in this self-report survey. Third,
it remains unknown how cultural factors would influ-
ence COVID-19 precautionary behaviors. Fourth, cues to
action as one of the HBM constructs were not assessed in
this study to avoid a long questionnaire; however, know-
ing the triggers instigating participants to adhere to the
protective measures would have certainly added to this
work.

Despite these limitations, this study had strengths and
clinical implications. This study is one of few studies in
Arab countries and especially Egypt which assessed the
role of many factors including sociodemographic fac-
tors, personality, cognitive beliefs, and fear of COVID-19
on compliance on practicing adaptive and maladaptive
behaviors among a large sample of Egyptian people dur-
ing COVID-19 pandemic. Our findings support the role
of beliefs, personality traits, and fear as predictors for
compliance with COVID-19 precautionary behaviors
and also give insight into the promotion of precautionary
measures via HBM and personality-based interventions
in the COVID-19 pandemic and other possible pandem-
ics in the future.

Conclusions

Many factors affect the behavior of the population dur-
ing COVID-19. Female sex and being a worker in the
medical field are significant factors that promote practic-
ing adaptive behavior. Although low educated people are
less practicing of maladaptive behaviors; however, they
are less practicing of protective adaptive behaviors. All
these factors should be considered while preparing the
preventive programs. Personality can act as a mediator
between demographic factors and individual coping and
health-related behavior, especially consciousness traits.
High perceived barriers are cognitive risk factors for
poor compliance, while high perceived benefits, self-effi-
cacy, and higher levels of fear were the most significant
predictors of good compliance in practicing of adaptive
protective behaviors among the population during the
COVID-19 pandemic.
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