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ABSTRACT

This article examines the stress levels, coping responses, and influence of adaptive and maladaptive coping styles
on stress in Saudi Arabia during the COVID-19 pandemic. An online cross-sectional survey was distributed to the
attendees of a pandemic-related awareness webinars. The questionnaire assessed demographic and clinical char-
acteristics, coping strategies (the brief COPE inventory), and stress levels (the Perceived Stress Scale). A multi-
variate linear regression analysis was conducted to assess the predictors of stress. The highest adaptive and
maladaptive coping styles were reported for religion and self-distraction. Certain groups were independently more
vulnerable to experience stress, including young- and middle-aged adults, females, students, and those with a low-
to-middle income, with a personal or familial history of mental conditions, and living with someone with
COVID-19 in their close circle. Higher levels of stress were also predicted by lower levels of using positive coping
styles, particularly positive reframing, planning, and returning to religion, and higher levels of negative coping
styles, such as venting, self-blame, and denial. Future psychotherapeutic interventions through the media and
digital solutions are warranted to mitigate and manage stress by targeting vulnerable groups, promoting active
coping styles, and discouraging negative coping strategies.
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1 Introduction

The novel coronavirus disease 2019 (COVID-19) was first reported in Wuhan, China, in December
2019 [1], and was classified by the World Health Organization (WHO) as a public health emergency of
international concern on January 30, 2020 [2,3]. As the virus continues to spread worldwide, more than
200 countries have been affected, with confirmed cases reaching 61.8 million worldwide [4]. This surge
of cases has led to public fear regarding the disease and increasing stress levels [5,6].

The Kingdom of Saudi Arabia experienced its first COVID-19 case on March 03, 2020 [7]. Since then,
there have been 356,911 confirmed cases and 5,870 deaths as of November 29, 2020 [4]. Consequently, the
Saudi government suspended international and national flights, banned gathering in public places, switched
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schools to remote teaching, and implemented a strict curfew. These drastic measures were implemented to
minimize the spread of COVID-19, and they have profoundly affected lifestyles and social interactions.

As the pandemic continues to impact people’s lives, issues of mental health and wellbeing need special
attention [8,9]. As seen among those affected by the severe acute respiratory syndrome (SARS) in
2003 [10,11], major negative life events can impact mental health. The COVID-19 pandemic has caused
similar increases in stress and anxiety [12—14]. In Saudi Arabia, a recent publication reported that 40% of
the sample population were stressed during the pandemic, with 7% exhibiting severe stress levels [15].

Limited studies have been done detailing the coping styles for dealing with the COVID-19 pandemic.
Nonetheless, understanding the coping styles will help provide relevant clinical knowledge to manage these
issues. In China, Wang and his colleagues demonstrated that individuals with negative coping styles had a
higher psychological distress level [16].

In this study, we aimed to examine the coping strategies and determine the perceived stress levels related
to the COVID-19 pandemic in a sample from Saudi Arabia. Additionally, we explored the sociodemographic
and health variables within the population that may impact stress levels. We hypothesized that the perceived
stress levels among the Saudi Arabia participants are moderate and that sociodemographic and health
variables impacted these levels. Furthermore, we postulated that positive and negative coping
mechanisms are significant predictors of changes in stress levels.

2 Material and Methods

2.1 Study Design and Setting

A cross-sectional study was carried out during May 2020. A three-part questionnaire was distributed to
attendees of daily, open access pandemic-related public awareness webinars held for two weeks and
organized by the center of health promotion at King Abdulaziz University. All participants provided
written informed consent. This Institutional Review Board (IRB) of King Abdulaziz University Hospital
approved this study (Reference No. 310-20).

2.2 Measurements and Instruments
The questionnaire comprised three parts: sociodemographic data, the brief COPE inventory, and the
Perceived Stress Scale (PSS).

2.2.1 Sociodemographic Data

We collected general sociodemographic data such as gender, age, nationality, city of residence, monthly
income, education, and marital status. Additionally, we sought other social and health variables that may
have affected participants’ levels of stress and coping styles during the pandemic, including the presence
of physical or mental health conditions, current use of psychotropic medications, being a caregiver of or
living with an older person, being a caregiver of or living with someone who has a chronic illness, and
having a family history of mental illness.

2.2.2 Brief COPE

The Brief COPE is a 28-item self-administered inventory containing 14 subscales of two items that
assess individuals’ stress coping in daily life. The subscales include eight adaptive coping styles: active
coping, planning, positive reframing, acceptance, humor, religion, emotional support, and instrumental
support. It also comprises six maladaptive coping styles: self-distraction, denial, venting, substance use,
behavioral disengagement, and self-blame [17]. Participants were asked to rate each question on a 4-point
Likert scale ranging from 1 (I do not do this at all) to 4 (I do this a lot). This scale was validated in
Arabic, and the internal consistency of the 14 dimensions assessed using Cronbach’s alpha coefficient,
which was between a = 0.63 and a = 0.94. Additionally, the expected divergent validity results had good
construct validity [18].
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2.2.3 Perceived Stress Scale (PSS)

The PSS is a 10-item self-administered questionnaire designed to determine how unpredictable,
uncontrollable, and overloaded respondents find their lives. It contains four positively stated items and six
negatively stated items. Participants were asked to rate each question on a 5-point Likert scale ranging
from O (never) to 4 (very often). The scores were calculated by reversing the responses to the four
positively stated items (items 4, 5, 7, and 8) and then summing the scores of all scale items. The total
scores were from “0-13” indicating low stress, “14-26” indicating moderate stress, and *“27-40”
indicating high perceived stress. The reliability and validity of the Arabic version of the PSS were
evaluated and had a Cronbach’s alpha coefficient of 0.80. The test-retest reliability had an intra-
correlation coefficient of 0.90 [19].

2.3 Data Analysis

SPSS version 26 (IBM, New York, USA) was used for the data analysis. Frequencies and percentages
were used to describe categorical data, and continuous data were expressed as mean + standard deviation
(minimum and maximum). The Shapiro-Wilk test was used to evaluate normal data distribution; the data
were not normally distributed (P <0.0001 for all scores). Significance was determined using the Kruskal-
Wallis H (KWH) test between more than two groups and the Mann-Whitney (MW) test between two
groups. Composite adaptive and maladaptive coping scores were calculated by summing their relevant
subscales. The effect of coping strategies on participants’ perceived stress was investigated using a
multivariate linear regression analysis in UNIANOVA. The total PSS score was the dependent variable,
and coping strategies were independent variables. The results were adjusted for the significant
demographic and clinical factors obtained from the univariate analyses (KWH and MW tests). Statistical
significance was considered at P <0.05 (2-tailed).

3 Results

3.1 Demographic and Clinical Characteristics

In total, 5,514 participants participated in this research. The largest group in each category were
18-25 years, Western region, female, Saudi, students, single, college (educational level), and <SAR 3000
(monthly income) (Table 1).

Table 1: Demographic characteristics of all participants (n=15514)

Parameter Category Value

Age Means £+ SD (range) 31.05+9.30 (18.0-73.0)

Age groups 18-25 years 2082 (37.8%)
26-35 years 1834 (33.3%)
3645 years 1158 (21.0%)
46-60 years 416 (7.5%)
>60 years 24 (0.4%)

Regions Western region 2893 (52.5%)
Eastern region 646 (11.7%)
Central region 800 (14.5%)
Northern region 380 (6.9%)
Southern region 795 (14.4%)

Gender Male 1753 (31.8%)
Female 3761 (68.2%)

(Continued)
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Table 1 (continued)

Parameter Category Value

Nationality Saudi 4973 (90.2%)
Non-Saudi 541 (9.8%)

Occupation Government sector 1750 (31.7%)

Private sector

827 (15.0%)

Unemployed 1169 (21.2%)
Student 1768 (32.1%)
Marital status Single 2925 (53.0%)
Married 2341 (42.5%)
Divorced 227 (4.1%)
Widowed 21 (0.4%)
Education Elementary 10 (0.2%)
Secondary 27 (0.5%)
High school 651 (11.8%)
College 4075 (73.9%)
Higher degree 751 (13.6%)
Monthly income <3000 SAR 2545 (46.2%)

3001-5000 SAR
5001-7000 SAR

618 (11.2%)
514 (9.3%)

7001-15000 SAR 1186 (21.5%)
>15000 SAR 651 (11.8%)

Note: Data were expressed as number (%) or mean = SD (minimum-maximum) as appropriate.

In this study, 9.6% of participants suffered from chronic medical conditions such as diabetes mellitus and
hypertension; 4.7% were previously diagnosed with mental health conditions; 1.6% were currently taking
psychiatric medications; 28.4% were currently living with someone experiencing chronic medical conditions;
13.1% had family members currently experiencing mental conditions; 21.4% were currently living with
someone over the age of 60 years; and 33.8% were having a child or more currently under the age of
18 years. Of the participants, 21.0% had someone in their close circle diagnosed with COVID-19 (Fig. 1).

3.2 Outcomes of Coping Strategies and the Perceived Stress

The mean +SD composite adaptive coping score was 41.95+8.86 (range 16—-64), while the mean
maladaptive coping score was 20.85+5.29 (range 12—48). A summary of the mean scores of the COPE
scale is depicted in Fig. 2. Of the eight adaptive coping styles studied (Fig. 2A), the most frequently used
strategies were religion (6.64), acceptance (6.46), positive reframing (5.82), active coping (5.81),
planning (5.79), instrumental support (4.26), and emotional support (4.16); the least used was humor
(3.01). Of the six maladaptive coping styles studied (Fig. 2B), the most frequently used strategies were
self-distraction (4.88), venting (4.02), self-blame (3.41), denial (3.35), behavioral disengagement (3.15),
and substance use (2.06). Regarding the total PSS score, the mean £ SD score among all participants was
17.21 £6.89. Most participants reported moderate stress (61.5%), followed by low stress (29.5%), while
participants who reported high stress were only at 9.0% (Fig. 2C).
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Figure 1: Clinical characteristics of all participants (n=5514). Data are expressed as percentages
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Figure 2: The results of coping and stress scores. The mean scores of the coping subscales are illustrated in Panel
A (adaptive coping) and Panel B (maladaptive coping). Error bars represent the standard deviation. Panel (C) depicts
the percentage of participants with different stress levels based on the Perceived Stress Scale score (n=5514)
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3.3 Demographic and Clinical Differences in the Perceived Stress Scale Score

There was a significant difference in perceived stress score among age groups, regions, gender,
occupation, marital status, and monthly income. The perceived stress score was highest among
participants aged 18-25 years: in the Eastern Region, female, students, single elementary education, and
with a monthly income of <3000 SAR (Table 2).

Table 2: Total perceived stress scale score according to different demographic characteristics of participants

Parameter Category Stress score P
Age groups 18-25 years 18.89+6.82 <0.0001*
26-35 years 17.50+£6.62
36-45 years 15.20+6.55
46-60 years 13.57+6.34
>60 years 8.08+4.53
Regions Western region 17.34+6.95 0.039*
Eastern region 17.51+6.84
Central region 17.28+7.21
Northern region 16.40 £ 6.66
Southern region 16.79+6.48
Gender Male 15.26£6.53  <0.0001™
Female 18.11 £6.88
Nationality Saudi 17.14+1.81 0.135M
Non- Saudi 17.81+7.58
Occupation Government sector 1529+ 6.58  <0.0001*
Private sector 16.85+£6.44
Unemployed 17.87+7.04
Student 18.83+6.84
Marital status  Single 18.30£6.90 <0.0001*
Married 15.87+£6.65
Divorced 17.07 £6.98
Widowed 14.62 +£6.23
Education Elementary 17.90+5.86 0.829%
Secondary 16.63 +5.61
High school 17.41 £6.61
College 17.46 £6.92
Higher degree 15.68 +£6.86
Month income <3000 SAR 18.41+6.91 <0.0001*
3001-5000 SAR 17.72 +£6.92
5001-7000 SAR 16.67 £6.26
7001-15000 SAR  15.93+6.66
>15000 SAR 14.76 £ 6.65

Note: Data are expressed as mean + standard deviation. K: significance was determined using
the Kruskal-Wallis H test; M: significance was determined using the Mann-Whitney test.
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The PSS score was significantly higher for those previously diagnosed with a mental condition,
currently taking psychiatric medications, currently living with someone experiencing chronic medical
conditions, currently providing care for someone suffering from chronic medical conditions, having
family members currently experiencing mental conditions, having a child or more currently under the age
of 18, to whom none of the options applied, and having someone in one’s close circle diagnosed with
COVID-19 (Table 3).

Table 3: Total stress score according to different clinical characteristics of participants

Characteristics Answer

Yes No Do not P

know

Suffering from chronic medical conditions 17.01£6.70 17.23+6.92 - 0.503
Previously diagnosed with mental conditions 22.68+7.46 1694+6.75 — <0.0001
Currently taking psychiatric medications 21.44+£8.05 17.14+6.85 - <0.0001
Currently living with someone experiencing a 1855+7.05 16.67+6.76 — <0.0001
chronic medical condition
Currently providing care for someone suffering 17.78£6.97 17.09+6.87 — 0.007
from a chronic medical condition
Having family members currently experiencing  19.15+7.04 16.91+£6.83 - <0.0001
mental conditions
Providing care for someone over the age of 17.23+6.87 1720690 - 0.746
60 years
Currently living with someone over the age of  17.54+7.22 17.12+6.80 - 0.124
60 years
Having a child or more currently under the age  16.41+6.89 17.61+6.86 - <0.0001
of 18
None of the above applied to me 18.71+6.57 1741+7.01 - 0.004
Anyone in your close circle was diagnosed with 18.14+6.82 16.79+6.88 18.45+6.87 <0.0001

COVID-19

Note: Data are expressed as mean + standard deviation. Significance was determined using the Kruskal- Wallis H test between the two groups and the

Mann-Whitney test between the two groups.

3.4 The Results of the Multivariate Regression Analysis

The multivariate analysis included the significantly associated demographic and clinical factors with the
PSS scores and the composite scores of adaptive and maladaptive coping (Table 4). Predictor variables
significantly influenced the perceived stress, F(40, 1) = 68.80, P<0.0001, and they accounted for 30.3%
of the variation in the perceived stress of the participants (R2=0.306, adjusted R2=0.303). Young and
middle-aged adults, females, students, and individuals with low or middle monthly income levels had
higher stress levels. The clinical predictors of high stress included having a personal or familial history of
mental conditions (f = 2.98 and B = 0.92, respectively, P < 0.001 for both), living with someone with a
chronic medical condition (f = 0.91, P < 0.001), and having someone with COVID-19 in the close circle
(B = 0.75, P < 0.001). Higher stress scores were predicted by employing adaptive coping mechanisms
less frequently (B = —0.23, P < 0.001) and maladaptive mechanisms more frequently (B = 0.63, P < 0.001).
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Table 4: The influence of adopting different coping mechanisms on the perceived stress

Parameter Category B (95% CI) t P

Age 18-25 years  6.32 (3.91-8.74) 5.13  <0.0001
26-35 years  5.49 (3.12-7.87) 4.53  <0.0001
36-45 years  4.29 (1.92-6.67) 3.54  <0.0001
46-60 years 3.73 (1.33-6.13) 3.05  0.002
>60 years Ref Ref  Ref

Region Western 0.15 (-0.31-0.61) 0.63  0.527
Eastern 0.60 (-0.01-1.20) 1.94  0.052
Central 0.39 (-0.18-0.96) 135 0.177
Northern —0.33 (-1.04-0.38) —0.92 0.359
Southern Ref Ref Ref

Gender Female 1.70 (1.33-2.07) 9.05 <0.0001
Male Ref Ref Ref

Occupation Student 0.82 (0.14-1.51) 2.35  0.019
Unemployed 0.63 (-0.002-1.26) 1.95  0.051
Private Sector 0.57 (-0.02-1.16)  1.89  0.059
Government Ref Ref Ref

Marital status Single 0.50 (-2.00-2.99) 0.39  0.696
Married 093 (-1.56-3.41) 0.73  0.466
Divorced 0.44 (-2.14-3.02) 033 0.738
Widowed Ref Ref Ref

Income <3000 0.71 (0.03-1.39) 2.03  0.042
3000-5000  0.76 (0.001-1.52) 1.97  0.049
>5000-7000 0.73 (0.02—1.44) 2 0.045
>7000-15000 0.44 (-0.14-1.02) 1.5 0.135
>15000 Ref Ref Ref

Previously diagnosed with mental conditions  “Yes” 2.98 (2.18-3.78) 7.28  <0.0001

Currently taking psychiatric medications “Yes” 0.84 (—0.53-2.20) 1.2 0.229

Currently living with someone experiencing a ~ “Yes” 0.91 (0.53-1.29) 4.67  <0.0001

chronic medical condition

Currently providing care for someone suffering “Yes” 0.17 (-0.27-0.61)  0.75 0.456

from a chronic medical condition

Having family members currently experiencing “Yes” 0.92 (0.46-1.39) 3.89  <0.0001

mental conditions

Having a child or more currently under the age of “Yes” 0.30 (-0.1-0.70) 1.45  0.147

18

Anyone in your close circle was diagnosed with “Yes” 0.75 (0.37-1.13) 3.86  <0.0001

COVID-19

(Continued)
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Table 4 (continued)

Parameter Category B (95% CI) t P
Adaptive coping Primary value —0.23 (-0.25—0.21) —22.66 <0.0001
Maladaptive coping Primary value 0.63 (0.60-0.67) 37.15 <0.0001

To further analyze the subscales of coping strategies as predictors of stress, the composite scores of
coping were replaced with the subscales of coping mechanisms (n=14) in the regression model, and the
analysis was adjusted for demographic and clinical characteristics. Low stress scores were predicted by
more frequent use of positive reframing (f = —0.42, P <0.0001), planning (f = —0.41, P <0.0001),
returning to religion (B = —0.22, P <0.0001), active coping (B = —0.19, P=0.004), secking emotional
support (B = —0.16, P=0.004), humor (B = —0.18, P=0.005), and acceptance (p = —0.17, P=0.008).
Conversely, higher scores of venting (f = 1.02, P<0.0001), self-blame (f = 0.94, P<0.0001), being in
denial (B = 0.38, P<0.0001), behavioral disengagement (f = 0.36, P<0.0001), and self-distraction
(B=0.28, P<0.0001) were significant predictors of higher stress (Table 5).

Table 5: The impact of coping subscales on the scores of depression

Category B (95% CD* t p
Adaptive Acceptance —0.17 (-0.29 to —0.04) —2.66 0.008
Active coping —0.19 (=0.31 to —0.06) -2.89 0.004
Emotional support —0.16 (-0.28 to —0.05) —2.86 0.004
Humor —0.18 (—0.3 to —0.05) -2.81 0.005
Planning —0.41 (0.54 to —0.28) —6.06 <0.0001
Positive reframing —0.42 (-0.54 to —0.3) —7.03 <0.0001
Religion —0.22 (=0.33 to —0.11) —3.87 <0.0001
Instrumental support 0.04 (—0.07 to 0.15) 0.74 0.458
Maladaptive Self-distraction 0.28 (0.17 to 0.39) 4.96 <0.0001
Behavioral disengagement 0.36 (0.24 to 0.47) 5.9 <0.0001
Denial 0.38 (0.27 to 0.49) 6.67 <0.0001
Self-blame 0.94 (0.83 to 1.05) 16.7 <0.0001
Substance use —0.17 (=0.53 to0 0.19) -0.94 0.348
Venting 1.02 (0.9 to 1.14) 16.9 <0.0001

Note: * standardized regression coefficients, adjusted for demographic characteristics (age, region, gender, occupation, marital status, and monthly
income) and clinical characteristics (having a personal history of mental conditions, receiving psychiatric medications, currently living with someone
with a chronic condition, currently providing care for someone with a chronic condition, having a familial history of mental disease, having a child,
and having anyone with COVID-19 in the close circle).

4 Discussion

Consistent with previous literature by Casagrande et al. and Huang et al. [8,13], 70% of the participants
in this study reported moderate to high levels of stress during the pandemic. However, the mean score
reported by Halayem et al. was higher than that of our study (28.8 vs. 17.2) [20]. This might be because
their study’s sample population consisted of physicians in public hospitals.

Our findings indicated that a point increase in the composite adaptive coping score corresponded to a
0.23 decrease in the PSS-10 score, and all the subscales of positive coping (except the instrumental
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support) predicted lower stress scores. The most used coping styles were religion, acceptance, and positive
reframing for the adaptive category, while positive reframing, planning, and returning to religion were the
most influential coping strategies for reducing stress scores. Given that Saudi Arabia is a religious
country and religion is an accepted method in dealing with stress, this finding was not surprising. Prior
studies have noted the importance of religion as a coping style and found that religious behaviors and
beliefs were associated with better mental health and greater ability to cope [21,22]. Although using
humor seems to be common in Saudi Arabia, especially during difficult times, all the previous studies
reported humor as the least used coping style [23]. A possible explanation for this might be the phrasing
of questions in the Arabic language, which could be misinterpreted, and a lack of humor appreciation as
a coping style.

In contrast, an increase of one in the maladaptive composite score corresponded to a 0.63-point increase
in the PSS-10 score, and all the maladaptive coping subscales (except substance use) predicted changes in
stress. Self-distraction, venting, and self-blame were the most commonly used strategies in the
maladaptive category, which is similar to the findings of Umucu and Lee, who studied stress related to
COVID-19 in the US [24]. The similarity of the results might be due to the universal messages from the
WHO, and local ministries of health. Unsurprisingly, substance use was the least used maladaptive
coping style, and it did not predict changes in stress levels. This can be attributed to the legal status of
substance use in the country, including the alcohol ban, which may lead to underreporting. Another
possibility is that substance use is considered a sin in Islam.

The analysis confirmed that the younger population, female participants, students, and those in the low-
and middle-income categories had an increased risk of high stress levels. This result is in line with previous
studies that looked for the predisposing factors of the psychological impact of the COVID-19 pandemic and
SARS survivors [25]. Consistent with our findings, females were more likely to experience stress during the
COVID-19 pandemic, as revealed in India, and China [26,27]. Another important finding was that most of
the participants who reported higher levels of stress were students, who are likely to experience uncertainty
around exams and switching to remote learning during the COVID-19 pandemic. Low monthly incomes
were also positively associated with higher stress levels. However, a large segment of our population
comprised students, who tend to have a low income, which explains the correlation. Nevertheless, our
findings were consistent with those of a previous study by Park et al. [28].

Certain clinical characteristics were investigated to determine their impact on stress levels during the
COVID-19 pandemic. For example, individuals who were found to have high stress levels reported that a
person close to them had been diagnosed with the virus. This finding was expected, as those with closer
proximity to an infected patient might worry more about their social interactions and feel more stressed
about carrying and spreading the disease. Furthermore, consistent with the literature, this research found
that participants diagnosed with mental health conditions reported higher levels of stress. This could be
attributed to being locked in, increased feelings of isolation, and the inability to reach their primary
psychiatrist for follow-up or medication. This supports the results of Hao et al. [29], who demonstrated
that psychiatric patients experienced more worries and had more intense suicidal ideation compared to the
healthy control group. Moreover, they experienced a more negative psychological impact due to stricter
lockdown or curfew measures.

Suffering from chronic physical medical conditions did not correlate with increased stress levels. This
was surprising as chronic medical conditions predict poorer COVID-19 outcomes. Additionally, this finding
is contrary to a previous study by Ozamiz-Etxebarria et al. [30], which found significantly higher stress
responses to the COVID-19 pandemic among persons with medical comorbidities. This study’s finding
could be attributed to the safety felt because of the lockdown and strict curfew regulations from the
beginning of the pandemic. However, living with someone with a chronic medical condition correlated
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with higher levels of stress. This could be because they are more fearful of interacting with their social groups
due to the fear of acquiring the disease and spreading it to their household members.

5 Limitations

Several limitations should be considered in this study. First, this is a self-report, cross-sectional study
that reflects the coping styles and stress levels of the population at a particular time. It was not possible to
compare the results to levels of stress before the pandemic. Second, the results’ generalizability is limited
by the recruitment method as the questionnaire was distributed to attendees of pandemic-related public
awareness webinars. As a result, the participants were interested in knowing more about COVID-19,
reflecting more concerns about the pandemic. Finally, it is beyond this study’s scope to find a causal
relationship between stress levels and the use of coping styles.

6 Conclusion

Stress represents a significant problem during the outbreaks of infectious diseases, and COVID-19 is no
exception. The current study’s findings demonstrated that more than two-thirds of a sample from the general
population in Saudi Arabia had moderate to severe stress due to the pandemic. Religion and acceptance were
the most used adaptive coping styles, whereas self-distraction and venting were frequently employed
negative coping approaches. Stress was higher among distinct demographic groups and specific clinical
characteristics. Furthermore, using positive coping styles less frequently, and negative coping strategies
more frequently, were independently associated with higher stress. The present study’s findings will help
mental health care workers direct their services most suitably by understanding how the public manages
this unique situation.
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