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Objectives: To explore the impact of the COVID-19
pandemic on the development of obsessive-
compulsive disorder (OCD) symptoms and its
correlation with the level of perceived stress among
the Saudi population.

Methods: In July 2020, a cross-sectional survey
of 2909 participants in Saudi Arabia during the
outbreak was conducted to collect data related to
sociodemographic characteristics and scores on the
Brief Obsessive-Compulsive Scale (BOCS) and
Perceived Stress Scale (PSS).
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Results: Most participants were female (73.9%)
with a university level of education or higher (81%).
The prevalence of new-onset obsessions was 57.8%,
compulsions 45.9%, and moderate/high perceived
stress 72.4%. New-onset dirt, germs, and virus
obsessions were significantly higher among 40-49 age
group, employees, housewives, students, quarantine
discipliners, and those who spent 20 or more days in
quarantine. New-onset hand-washing compulsions
were significantly higher among the 30-49 age group.
A significantly higher level of perceived stress was
reported among those in the 18-29 age group, females,
singles, participants with no children, students, non-
smokers, those who were unemployed, living with
families, diagnosed with a psychiatric disorder, living
in the northern region, quarantine discipliners, and
those who spent 60 or more days in quarantine.

Conclusion: This study revealed a significantly higher
prevalence of high perceived stress in respondents
with new-onset OCD contamination symptoms
during the COVID-19 pandemic. This implies that
a biodisaster is associated with high psychological
morbidity.
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he coronavirus disease (COVID-19) is a contagious

disease caused by a newly-discovered coronavirus.
The first human case of it was reported in China in
December 2019.' Saudi Arabia confirmed its first
case on March 2, 2020.2 Most of COVID-19 patients
have mild to moderate respiratory symptoms and will
recover without needing specific treatment. However,
elderly and patients with chronic medical conditions
are more likely to suffer from serious symptoms.' The
potential impact of COVID-19 could cause psychiatric
symptoms, including anxiety, stress, and fear of being
contaminated by germs and dirt, which may lead to
disinfecting or washing hands repeatedly until the skin is
harmed. Thus, researchers are considering the potential
impact of COVID-19 on obsessive-compulsive disorder
(OCD).*>> Obsessive-compulsive disorder is a chronic
psychiatric illness with symptoms that can appear
throughout life. It is characterized by obsessions, which
are recurrent, intrusive, unwanted thoughts that are
time-consuming, distressing, impairing, and anxiety-
increasing. Patients may attempt to relieve this anxiety
by performing compulsions, which are repetitive
behaviors or mental rituals. Obsessive-compulsive
disorder has a lifetime prevalence of 2-3%° and a recent
study reported that the prevalence of OCD symptoms
in Saudi Arabia was 3.4%.” The risk factors of OCD
include family history, stressful and traumatic events
like the pandemic, or other mental health illnesses
such as anxiety, depression and substance abuse and tic
disorders.*® A recent Canadian study conducted among
the general population showed that OCD symptoms
were significantly more prevalent at the beginning of the
COVID-19 outbreak during the pandemic compared
to before the outbreak.’

The aim of our study was to investigate the
development of OCD symptoms during the COVID-19
pandemic among the Saudi general population and
explore its possible influencing factors. We also
evaluated if the level of perceived stress is correlated
with the development of OCD symptoms.

Methods. This is a cross-sectional study that was
carried out according to the principles of Helsinki
Declaration in Saudi Arabia in July 2020 during the
coronavirus (COVID-19) outbreak. Ethical approval

Disclosure. Authors have no conflict of interests, and the
work was not supported or funded by any drug company.

was provided from the Institutional Review Board at
Princess Nourah Bint Abdulrahman University (PNU),
Riyadh, Saudi Arabia.

Convenience sampling included male and female
Arabic speakers over 18 years of age living in Saudi
Arabia. People who are previously diagnosed with OCD
were excluded from this study. In 2019, the general
population of Saudi Arabia was 34,218,169 according
to the General Authority for Statistics in Saudi Arabia."
The required sample size was 384 as calculated by
Raosoft software.

Due to the COVID-19 precautions in Saudi Arabia,
data were collected using an online survey distributed
via social network platforms such as WhatsApp and
Twitter. Participants received a message that contained
the survey link, time to complete the survey, and purpose
of the research. Participants were also encouraged to
distribute the message. Consent was required from the
participants before they could start the survey.

The online survey was composed of 3 sections. The
first section included demographic data such as age,
gender, level of education, occupation, nationality,
region of residency, housing status, how many days
spent in quarantine, smoker or non-smoker. The second
section was composed of 2 modified questions from
the Brief Obsessive-Compulsive Scale (BOCS), a short
self-administered tool derived from the Yale-Brown
Obsessive-Compulsive Scale (Y-BOCS), which is used
to evaluate OCD symptoms.'" The 2 items on the scale
are: “I am worried about dirt, germs and viruses. For
example “Fear of getting germs from touching door
handles or shaking hands or sitting in certain chairs
or seats or fear of getting COVID-19” and “I wash
my hands very often or in a special way to be sure I
am not dirty or contaminated. Washing one’s hands
many times a day or for long periods after touching,
or thinking one has touched a contaminated object.” A
3-point Likert scale was used to capture the responses
to these items: “only during COVID-19 pandemic,”
“before and during COVID-19 pandemic” or “never”.’
Arabic translation of these 2 items was obtained from
the Arabic version of Y-BOCS." Lastly, the third
section focused on measuring the perception of stress
using the Arabic-validated version of the widely-used
Perceived Stress Scale (PSS).'>' This scale is composed
of 10 items with responses recorded in a 5-point Likert
scale to measure the perception of stress during the past
month. Responses range from “never” to “very often.”
Total mean scores of 0-13 indicate low stress, 14-26 are
considered moderate, while 27-40 indicate high stress.

Statistical analysis. Data were analyzed using IBM
SPSS Statistics for Windows, version 22 (IBM Corp.,
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Armonk, N.Y., USA). Continuous variables were
expressed as mean t+ standard deviation (SD) and
categorical variables were expressed as percentages.
T-test was used for continuous variables and the
Chi-square test was used for categorical variables. A
<0.05 was considered statistically significant.

Results. A total of 2909 participants completed the
survey. Table 1 shows the demographic characteristics
of the sample participants. The majority were females
(73.9%) with an education level of university or higher
(81%). More than half (56.4%) were between 18-29
years of age. For occupational status, 35.1% were
students and 33.3% were employed. As for marital
status, 55.9% were single and 39.8% were married.
More than half (58.3%) were central region residents.
Three-quarters of the participants (75.6%) were always
disciplined with quarantine and more than half (65.6%)
spent 60 days or more in quarantine. Only 6.6% were
previously diagnosed with a psychiatric disorder.

Table 2 presents the participant responses for each
item in the PSS-10. Of the participants, 40.8% (fairly
or very) often felt nervous and stressed; 27.3% often
fele that difficulties were piling up so high that they
could not overcome them; 39.1% were often angered
due to things that happened outside of their control;
24% often felt that they were unable to control the
important things in their life; 22.9% often found that
they could not cope with all the things that they had to
do; and 19.1% were often upset because of something
that happened unexpectedly. Conversely, 34.9% often
felt that things were going their way; 31.6% often felt
that they were on top of things; 29.3% were often able
to control irritations in their lives; and 22.4% of the
participants often felt confident in their ability to handle
personal problems. In this study, the mean score of the
PSS-10 was 19.08+5.655, which indicates a moderate
level of stress. More than half of the participants
(55.3%) had moderate levels of perceived stress, and
17.1% had high levels of stress.

As shown in Table 1, there were significant
associations between the stress level and multiple
socioeconomic characteristics. The 18-29 age group
had significantly more high-level stress compared to the
other age groups (24.2% versus 11.5%, 7.8%, 6.5%,
4.5%, and 0%, respectively; p<0.001). Females had
significantly more high stress compared to males (20.3%
versus 7.8%; p<0.001). Regarding marital status, singles
reported a high level of stress compared with married
and divorced participants (22.9% versus 12.2% and
9.3%, respectively; p<0.001). Participants who do not
have children reported a high level of stress compared to
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participants with children (22% versus 8.9%; p<0.000).
Students and unemployed participants had high stress
levels compared to employees in medical or non-medical
fields and housewives (24.9%, 20.3% versus 15.5%,
9.4%, and 12.4%, respectively; p<0.001). Participants
living with their families reported a high level of stress
compared to those living in their own home, renting,
and others (22.9% versus 12.2%, 16.2%, 10.5%,
respectively; p<0.001). Those who were previously
diagnosed with a psychiatric disorder had a significantly
higher level of stress compared with those who did not
have a history of any psychiatric disorders (31.90%
versus 16%; p<0.001). In addition, those who were
living in the northern region had a significantly higher
level of stress compared to those living in other regions
(27.8%, 15.2%, 18.7%, 21.6%, 14.7, respectively;
<0.001). Regarding quarantine, participants who
were always or often disciplined with quarantine had a
higher level of perceived stress compared to those who
were never disciplined (17.2% or 16.9% versus 8.6%,
respectively) and those who spent 60 days or more in
quarantine showed a significantly higher level of stress
compared to participants who spent less than 60 days
in quarantine (18.50% versus 15.90%, 14.4% and
11.80%, respectively; p<0.032).

During and before the COVID-19 pandemic,
one-quarter of the participants (26.1%) had worries
about dirt, germs, and viruses; 13.8% had hand-
washing compulsions. However, during the COVID-19
pandemic, more than half of the participants (57.8%)
had new-onset worries about dirt, germs, and viruses,
and 45.9% of them had new-onset hand-washing
compulsions.

As shown in Table 3, there were significant
associations between a number of sociodemographic
characteristics and new-onset obsessive thoughts
about dirt, germs, and viruses during the COVID-19
pandemic. Participants who were 40-49 years of age
had significantly more new-onset obsessions compared
to other age groups (63% versus 57.7%, 57.6%, 56%
and 41.5%; p<0.001). Regarding occupational status,
participants who were employed, housewives, and
students had significantly more new-onset obsessions
compared to healthcare professionals and unemployed
participants (60.3%, 59.6%, 58.2% versus 53.4% and
51.2%; p=0.047). Participants who were often or always
disciplined with quarantine measures had significantly
more new-onset obsessions compared to those who
were never disciplined (62.6%, 56.4% versus 48.6%,
respectively; p=0.021). Participants who spent 20 days
or more in quarantine had significantly more new-onset
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Table 1 - Demographic and clinical characteristic of respondents (n=2909).

Demographic and clinical characteristic Low stress Moderate stress High stress Frequency P-value
(%) (%) (%) (%)

Age groups (years) <0.001
18-29 17.90 57.90 24.20 1640 (56.4)
30-39 27.70 60.80 11.50 530 (18.2)
40-49 40.20 53.40 6.50 386 (13.3)
50-59 57.60 37.80 4.50 288 (9.9)
>60 67.70 32.30 0.00 65 (2.2)

Gender <0.001
Male 38.70 53.60 7.80 760 (26.1)
Female 23.80 55.90 20.30 2149 (73.9)

Nationality 0.163
Saudi 28.00 55.00 17.00 2787 (95.8)
Non-Saudi 20.50 61.50 18.00 122 (4.2)

Region of residence <0.001
Central 28.80 56.50 14.70 1695 (58.3)
Western 25.40 53.10 21.60 552 (19.0)
Fastern 26.20 55.10 18.70 363 (12.5)
Southern 34.60 50.30 15.20 191 (6.6)
Northern 14.80 57.40 27.80 108 (3.7)

Level of education 0.224
Below high school level 26.80 61.00 12.20 41 (1.4)
High school level 25.90 54.10 20.00 486 (16.7)
University level or above 28.00 55.40 16.50 2382 (81.9)

Marital status <0.001
Single 18.70 58.40 22.90 1627 (55.9)
Married 39.30 51.40 9.30 1159 (39.8)
Divorced/widow 37.40 50.40 12.20 123 (4.2)

Do you have children? <0.001
Yes 39.60 51.60 8.90 1094 (37.6)
No 20.50 57.50 22.00 1815 (62.4)

Occupation <0.001
Healthcare professional 28.50 56.00 15.50 193 (6.7)
Employed 35.00 55.50 9.40 965 (33.3)
Housewife 40.40 47.20 12.40 322 (11.1)
Unemployed 27.00 52.70 20.30 404 (13.9)
Student 16.90 58.20 24.90 1017 (35.1)

Housing status <0.001
Own home 33.60 54.20 12.20 1183 (40.7)
Living with family 21.20 55.90 22.90 1137 (39.1)
Renting 28.20 55.60 16.20 532 (18.3)
Other 28.10 61.40 10.50 57 (2.0)

Are you disciplined with quarantine? 0.486
Always 28.30 54.50 17.20 2200 (75.6)
Often 25.50 57.60 16.90 674 (23.2)
Never 28.60 62.90 8.60 35(1.2)

How many days spent in quarantine? 0.032
Less than 20 days 31.40 54.10 14.40 229 (7.9)
20-39 days 29.30 58.90 11.80 314 (10.8)
40-59 days 21.10 63.00 15.90 459 (15.8)
60 days and more 28.50 53.00 18.50 1907 (65.6)

Smoking 0.004
Smoker 33.90 52.20 13.90 360 (12.4)
Non-smoker 26.80 55.70 17.50 2549 (87.6)

Do you have any chronic disease? 0.005
Yes 34.50 49.90 15.60 423 (14.5)
No 26.50 56.20 17.30 2486 (85.5)

Are you diagnosed with any psychiatric disease? <0.001
Yes 13.60 54.50 31.90 191 (6.6)
No 28.70 55.30 16.00 2718 (93.4)
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Table 2 - Responses to the perceived stress scale from participants (n=2909).

Perceived stress scale Responses n (%)
1. In the last month, how often have you been Never 763 (26.20)
upset because of something that happened Almost never 586 (20.10)
unexpectedly? Sometimes 1004 (34.50)
Fairly often 349 (12.00)
Very often 207 (7.10)
2. In the last month, how often have you felt that Never 925 (31.80)
you were unable to control the important things in ~ Almost never 504 (17.30)
your life? Sometimes 782 (26.90)
Fairly often 391 (13.40)
Very often 307 (10.60)
3. In the last month, how often have you felt Never 437 (15.00)
nervous and “stressed”? Almost never 406 (14.00)
Sometimes 878 (30.20)
Fairly often 576 (19.80)
Very often 612 (21.00)
4. In the last month, how often have you felt Never 559 (19.20)
confident about your ability to handle your Almost never 861 (29.60)
personal problems? Sometimes 837 (28.80)
Fairly often 414 (14.20)
Very often 238 (8.20)
5. In the last month, how often have you felt that Never 235 (8.10)
things were going your way? Almost never 628 (21.60)
Sometimes 1030 (35.40)
Fairly often 513 (17.60)
Very often 503 (17.30)
6. In the last month, how often have you found Never 541 (18.60)
that you could not cope with all the things that you  Almost never 614 (21.10)
had to do? Sometimes 1087 (37.40)
Fairly often 411 (14.10)
Very often 256 (8.80)
7. In the last month, how often have you been able Never 336 (11.60)
to control irritations in your life? Almost never 740 (25.40)
Sometimes 980 (33.70)
Fairly often 484 (16.60)
Very often 369 (12.70)
8. In the last month, how often have you felt that Never 297 (10.20)
you were on top of things? Almost never 730 (25.10)
Sometimes 964 (33.10)
Fairly often 511 (17.60)
Very often 407 (14.00)
9. In the last month, how often have you been Never 277 (9.50)
angered because of things that were outside of your ~ Almost never 472 (16.20)
control? Sometimes 1021 (35.10)
Fairly often 641 (22.00)
Very often 498 (17.10)
10. In the last month, how often have you felt Never 697 (24.00)
difficulties were piling up so high that you could Almost never 689 (23.70)
not overcome them? Sometimes 730 (25.10)
Fairly often 430 (14.80)
Very often 363 (12.50)

obsessions compared to participants who spent less
than 20 days in quarantine (58.7%, 58.6%, 56% versus
52.4% respectively; p=0.015).

Table 4 shows one significant association
between new-onset hand-washing compulsions and
sociodemographic characteristics during COVID-19.
Two age groups (30-39 and 40-49 years of age) had

significantly more new-onsethand-washing compulsions
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compared with other age groups (50% and 47.2%
versus 45.5%, 41.7% and 30.8%, respectively; p=0.05).

Table 5 shows that high perceived stress was
significantly correlated with new-onset obsessions
and compulsions during the COVID-19 pandemic.
Participants who had new-onset obsessions during
the pandemic reported significantly more high-level
perceived stress compared to those who had obsessions
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Table 3 - Demographic characteristic of respondents with obsessive symptoms (dirt, germs, viruses).

Variables Worried about dirt, germs, viruses. P-value
Only during Before and during Never
COVID-19 pandemic COVID-19 pandemic n (%)
n (%) n (%)
Age groups (years) <0.001
18-29 947 (57.7) 453 (27.6) 240 (14.6)
30-39 297 (56.0) 156 (29.4) 77 (14.5)
40-49 243 (63.0) 85 (22.0) 58 (15.0)
50-59 166 (57.60) 56 (19.4) 66 (22.9)
>60 27 (41.5) 10 (15.4) 28 (43.1)
Gender 0.763
Male 458 (60.3) 155 (20.4) 147 (19.3)
Female 1222 (56.9) 605 (28.2) 322 (15.0)
Nationality 0.979
Saudi 1604 (57.6) 739 (26.5) 444 (15.9)
Non-Saudi 76 (62.3) 21(17.2) 25 (20.5)
Region of residence 0.587
Central 1002 (59.1) 423 (25.0) 270 (15.9)
Western 315 (57.1) 144 (26.1) 93 (16.8)
Eastern 197 (54.3) 106 (29.2) 60 (16.5)
Southern 103 (53.9) 56 (29.3) 32 (16.8)
Northern 63 (58.3) 31 (28.7) 14 (13.0)
Level of education 0.390
Below high school level 24 (58.5) 8 (19.5) 9 (22.0)
High school level 272 (56.0) 125 (25.7) 89 (18.3)
University level or above 1384 (58.1) 627 (26.3) 371 (15.6)
Marital status 0.319
Married 684 (59.0) 283 (24.4) 192 (16.6)
Divorced /widow 68 (55.3) 26 (21.1) 29 (23.6)
Single 928 (57.0) 451 (27.7) 248 (15.2)
Do you have children? 0.556
Yes 649 (59.3) 263 (24.0) 182 (16.6)
No 1031 (56.8) 497 (27.4) 287 (15.8)
Occupation 0.047
Healthcare professional 103 (53.4) 57 (29.5) 33 (17.1)
Employed 582 (60.3) 208 (21.6) 175 (18.1)
Housewife 192 (59.6) 76 (23.6) 54 (16.8)
Unemployed 207 (51.2) 121 (30.0) 76 (18.8)
Student 592 (58.2) 294 (28.9) 131 (12.9)
Housing status 0.700
Own home 702 (59.3) 290 (24.5) 191 (16.1)
Living with family 638 (56.1) 323 (28.4) 176 (15.5)
Renting 310 (58.3) 131 (24.6) 91 (17.1)
Other 30 (52.6) 16 (28.1) 11 (19.3)
Are you disciplined with quarantine? 0.012
Always 1241 (56.4) 606 (27.5) 353 (16.0)
Sometimes 422 (62.6) 148 (22.0) 104 (15.4)
Never 17 (48.6) 6(17.1) 12 (34.3)
How many days spent in 0.015
quarantine? 120 (52.4) 51 (22.3) 58 (25.3)
Less than 20 days 184 (58.6) 90 (28.7) 40 (12.7)
20-39 days 257 (56.0) 129 (28.1) 73 (15.9)
40-59 days 1119 (58.7) 490 (25.7) 298 (15.6)
60 days and more
Smoking 0.607
Smoker 215 (59.7) 73 (20.3) 72 (20.0)
Non-smoker 1465 (57.5) 687 (27.0) 397 (15.6)
Do you have any chronic disease? 0.488
Yes 245 (57.9) 119 (28.1) 59 (13.9)
No 1435 (57.7) 641 (25.8) 410 (16.5)
Are you diagnosed with any 0.727
psychiatric disease? 106 (55.5) 55 (28.8) 30 (15.7)
Yes 1574 (57.9) 705 (25.9) 439 (16.2)
No
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Table 4 - Demographic characteristic of respondents with compulsive symptoms (Repeated hand washing).

Variables Wash hands very often or in a special way to be sure I am not dirty or P-value
contaminated.
Only during Before and during Never
COVID-19 pandemic COVID-19 pandemic n (%)
n (%) n (%)
Age groups (years) 0.005
18-29 747 (45.5) 238 (14.5) 655 (39.9)
30-39 265 (50.0) 63 (11.9) 202 (38.1)
40-49 182 (47.2) 54 (14.0) 150 (38.9)
50-59 120 (41.7) 41 (14.2) 127 (44.1)
>60 20 (30.8) 5(7.7) 40 (61.5)
Gender 0.279
Male 334 (43.9) 110 (14.5) 316 (41.6)
Female 1000 (46.5) 291 (13.5) 858 (39.9)
Nationality 0.865
Saudi 1280 (45.9) 382 (13.7) 1125 (40.4)
Non-Saudi 54 (44.3) 19 (15.6) 49 (40.2)
Region of residence 0.938
Central 791 (46.7) 217 (12.8) 687 (40.5)
Western 239 (43.3) 90 (16.3) 223 (40.4)
Eastern 170 (46.8) 51 (14.0) 142 (39.1)
Southern 86 (45.0) 26 (13.6) 79 (41.4)
Northern 48 (44.4) 17 (15.7) 43 (39.8)
Level of education 0.328
Below high school level 21 (51.2) 10 (24.4) 10 (24.4)
High school level 213 (43.8) 82 (16.9) 191 (39.3)
University level or above 1100 (46.2) 309 (13.0) 973 (40.8)
Marital status 0.227
Married 536 (46.2) 148 (12.8) 475 (41.0)
Divorced \ Widow 65 (52.8) 17 (13.8) 41 (33.3)
Single 733 (45.1) 236 (14.5) 658 (40.4)
Do you have children? 0.368
Yes 522 (47.7) 132 (12.1) 440 (40.2)
No 812 (44.7) 269 (14.8) 734 (40.4)
Occupation 0.122
Healthcare professional 89 (46.1) 26 (13.5) 78 (40.4)
Employed 480 (49.7) 109 (11.3) 376 (39.0)
Housewife 148 (46.0) 42 (13.0) 132 (41.0)
Unemployed 158 (39.1) 73 (18.1) 173 (42.8)
Student 456 (44.8) 150 (14.7) 411 (40.4)
Housing status 0.999
Own home 541 (45.7) 165 (13.9) 477 (40.3)
Living with family 525 (46.2) 151 (13.3) 461 (40.5)
Renting 241 (45.3) 79 (14.8) 212 (39.8)
Other 27 (47.4) 6 (10.5) 24 (42.1)
Are you disciplined with quarantine? 0.961
Always 999 (45.4) 317 (14.4) 884 (40.2)
Often 317 (47.0) 83 (12.3) 274 (40.7)
Never 18 (51.4) 1(2.9) 16 (45.7)
How many days spent in quarantine? 0.084
Less than 20 days 93 (40.6) 22 (9.6) 114 (49.8)
20-39 days 148 (47.1) 43 (13.7) 123 (39.2)
40-59 days 220 (47.9) 60 (13.1) 179 (39.0)
60 days and more 873 (45.8) 276 (14.5) 758 (39.7)
Smoking 0.058
Smoker 181 (50.3) 49 (13.6) 130 (36.1)
Non-smoker 1153 (45.2) 352 (13.8) 1044 (41.0)
Do you have any chronic disease? 0.988
Yes 189 (44.7) 68 (16.1) 166 (39.2)
No 1145 (46.1) 333 (13.4) 1008 (40.5)
Are you diagnosed with any psychiatric disease? 0.443
Yes 81 (42.4) 30 (15.7) 80 (41.9)
No 1253 (46.1) 371 (13.6) 1094 (40.3)
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Table 5 - Chi-square test of association between obsessive-compulsive symptoms and perceived stress.

Variables Perceived stress scale Total
Low Moderate High

1 am worried about dirt, germs, and viruses

Only during COVID-19 Pandemic 453 (56.3) 942 (58.6) 285 (57.5) 1680 (57.8)

Before and During COVID-19 Pandemic 150 (18.6) 457 (28.4) 153 (30.8) 760 (26.1)

Never 202 (25.1) 209 (13.0) 58 (11.7) 469 (16.1)

I wash my hands very often or in a special way to be sure I am not dirty or contaminated

Only during COVID-19 Pandemic 301 (37.4) 778 (48.4) 255 (51.4) 1334 (45.9)

Before and During COVID-19 Pandemic 76 (9.4) 243 (15.1) 82 (16.5) 401 (13.8)

Never 428 (53.2) 587 (36.5) 159 (32.1) 1174 (40.4)

Total 805 (100.0) 1608 (100.0) 496 (100.0) 2909 (100.0)

P-value <0.001. Effect size (Phi) = 0.167

that started before the pandemic and those who never
had obsessions (57.5% versus 30.8% and 11.7%,
respectively; p<0.001). Also, participants who had
new-onset compulsions during the pandemic reported
significantly more high-level perceived stress compared
to those who never had compulsions and those who
had compulsions before the pandemic (51.4% versus
32.1% and 16.5%, respectively; p<0.001).

Discussion. This study reported a significantly
high prevalence (57.8%) of new-onset obsessions and
compulsions, and moderate/high perceived stress at
45.9% and 72.4%, respectively. A similar prevalence
of OCD symptoms was reported in earlier studies
conducted during the pandemic among the general
population in Saudi Arabia with 62.4% and in Canada
with 60.3% for obsessions, and 53.8% for compulsions,
and a prevalence of 43% among medical students in
Iraq.”'>'® Also, moderate/high perceived stress was
reported in 84.9% of the Canadian general population
and 85.2% of students in virtual classrooms in Saudi
Arabia during the pandemic.>’ It is possible that we
might also observe an increase in the number of OCD
patients in the upcoming period. However, there are
other possible explanations for such a result. People
were overwhelmed with a non-stopping catastrophic
flow of information about preventive measures to
avoid COVID-19, which might be stressful and, as a
consequence, they may exhibit protective behaviors and
follow the public health recommendations to ensure the
health and safety of their own self and their families."” In
addition, previous research regarding the role of disgust
in OCD found that the basic human emotion of disgust
acts as a motivator in the avoidance of infectious disease,
which overlaps with OCD symptoms, specifically the
contamination/cleaning dimension of OCD. Thus,
disgust could play a role in adaptations against infection

and OCD."®" Also, increasing numbers of confirmed
cases and COVID-19-related deaths in Saudi Arabia
may promote fear among the general population,
eventually affecting mental health. In addition, this
study found that perceived high stress was reported
significantly more among participants with new-onset
obsessions and compulsions (57.5% and 51.4%). The
psychological symptoms associated with OCD that
were reported in previous studies include stress, anxiety,
depression, and sleep disorders.”’>* And OCD was
generally linked to stressful life events.?"*

In this study, we also found that new-onset dirt,
germs, and virus obsessions were significantly higher
among the 40-49 year-old age group (63%), employed
(60.3%), housewives (59.6%), students (58.2%),
quarantine discipliners (62.6%), and those who spent
20 or more days in quarantine (58.7%, 58.6% and
56%). We also found that new-onset hand-washing
compulsions were significantly higher among the 30-39
and 40-49 year-old age groups (50% and 47.2%).

In contrast, the mean age of onset for OCD is
generally 21 years,”® which is much younger than the
onset age reported in this study; however, this later onset
age indicates a better prognosis of OCD symptoms
during the COVID-19 pandemic.? Similarly, a recent
Saudi study found that OCD symptoms were higher
among older participants. This can be explained by
their higher adherence to COVID-19 precautions to
avoid medical complications that may be worse for their
age group.

It was surprising to find that employees in the
non-medical field had more obsessions compared to
those in the medical field, which can be explained by
the desensitization that can occur due to the healthcare
professionals’ repetitive exposure to the medical
environment with a higher risk of infection.” Similarly,
employees were found to have more OCD symptoms
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during the pandemic is Saudi Arabia and Canada.”'®

Additionally, housewives were more strict about the
protective measures to prevent COVID-19 transmission,
which makes them more prone to having obsessions.*®
Students are expected to be negatively affected during
the pandemic due to the sudden shift toward virtual
learning, the quarantine, and the reduction in face-to-
face communication.”” In addition, being disciplined
in quarantine and spending more days in quarantine
was found to be significantly associated with increased
obsessions, which can be considered avoidance strategies
to reduce anxiety associated with the obsession.

Moreover, this study found that high perceived
stress was significantly higher among the 18-29
year-old age group (24.2%), females (20.3%), singles
(22.9%), students (24.9%), unemployed (20.3%),
non-smokers (17.5%), those without children (22%),
living with families (22.9%), living in the northern
region (27.8%), diagnosed with a psychiatric disorder
(31.9%), quarantine discipliners (34.1%), and those
who spent 60 or more days in quarantine (18.5%).

Indeed, we predicted that the age group 18-29 years
would perceive a higher stress level compared to other
age groups, which is in line with previous studies that
reported higher levels of stress, anxiety and depression
among young adults during the pandemic.*>*"* This
can be explained by their exposure to various stressors
including concerns about their health, education,
future, and social situations. Females were also expected
to perceive higher stress levels compared to males, which
is consistent with previous studies that reported higher
levels of stress, anxiety and depression among females
during the pandemic due to multiple factors including
social and hormonal differences.*>%°

In this study, we found that being single is correlated
with higher levels of stress, which is similar to earlier
studies that reported a higher level of stress, anxiety and
depression among singles during the pandemic in Saudi
Arabia.**" It was also evident that being single is a risk
factor for distress, anxiety and depression in a meta-
analysis conducted during the severe acute respiratory
syndrome (SARS) outbreak.’’ In addition, it was found
that having children was associated with lower levels
of perceived stress. This finding is similar to a previous
study that revealed having children at home during
the COVID-19 pandemic is a protective factor from
anxiety and depression.

Regarding occupations, we found that students
perceived the highest level of stress. This was expected
since earlier studies showed that this group is one
of the most psychologically impacted populations
during the pandemic, which is alarming and requires
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serious intervention.*>* In addition, unemployed
participants perceived a high stress level, which may be
due to the unstable economic status of the pandemic.
Furthermore, healthcare professionals  perceived
higher stress compared to other non-healthcare
workers, which is also similar to previous studies that
attributed the psychological impact to the fact that
healthcare professionals are working in an environment
with a higher risk of being infected with the virus or
transmitting it to their family.?*%3*3

Surprisingly, we found that smokers had perceived
lower stress levels compared to non-smokers. It is
generally known that nicotine improves mood and
decreases stress, and people smoke to cope with stress.
However, this finding highlights the lack of knowledge
of the negative effects of smoking on lung function,
which increases the likelihood of getting an infection,
including influenza and Middle East respiratory
syndrome (MERS). It also increases the likelihood
of serious COVID-19 complications.**** A study
that investigated interest in quitting smoking during
COVID-19 pandemic found that there was no increase
in the number of Google searches for smoking cessation
in the early phase of the pandemic.*® Therefore, the
promotion of smoking cessation and stress coping
strategies is needed.

Furthermore, participants with a history of
psychiatric disorders perceived higher stress levels.
Previous studies conducted during the pandemic
revealed that people with mental illnesses are more
prone to having high levels of anxiety, depression, stress,
insomnia, and post-traumatic stress.”’

In addition, participants who were disciplined with
the quarantine, especially those who spent 60 days
or more in quarantine perceived higher stress levels.
Currently, there is general agreement that quarantine is
associated with negative psychological effects given that
disruptions in daily routine and social life can lead to
frustration and boredom.>*”%

Furthermore, regarding housing status, this study
found that participants who were living with their family
perceived higher stress levels. This can be explained by
the fear of infection transmission, especially toward
elderly people in the house and the difficulty in applying
COVID-19 precautions with more people living in the
house.

Study limitations. Despite the fact that this study
is considered one of the few studies in Saudi Arabia
evaluating the development of OCD during the
COVID-19 pandemic, we acknowledge there are a
few limitations. One is that we performed convenience
sampling using an online platform due to circumstances
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related to the COVID-19 curfew. This could limit
the generalizability of the results. Another limitation
is reporting bias. Since this study depends on certain
tools to provide self-reporting information that could
be affected by participants’ misinterpretation of their
conditions, which would require an objective clinical
evaluation to confirm the condition. Also, selection
bias is possible since the respondents to the survey are
only people who had access to social media. Finally, the
causal conclusions may not be estimated properly due
to the cross-sectional design of this study.

In conclusion, this study revealed a significantly
higher prevalence of high perceived stress in respondents
with new-onset OCD contamination symptoms
in Saudi Arabia during the COVID-19 pandemic.
This implies that a biodisaster is associated with
high psychological morbidity. The groups who were
significantly associated with the development of OCD
contamination symptoms included those in the 30-49
year age group, who were either employed, housewives,
or students, and the respondents who were disciplined
with quarantine, especially those who spent 20 days
or more in quarantine. These findings highlight the
need for psychological interventions toward vulnerable
populations and the promotion of preventive strategies
during the pandemic, as well as the need for conducting
longitudinal studies during the next waves.

Acknowledgment. 7his research was fiunded by the Deanship of
Scientific Research at Princess Nourah bint Abdulrahman University
through the Fast-track Research Funding Program. We would like to thank
American Manuscript Editors (https:/lamericanmanuscripteditors.com)
for English language editing.

References

1. World Health Organization. Coronavirus disease (COVID-19)
Pandemic [Internet]. [cited 2020]. Available from: hteps://
www.who.int/emergencies/diseases/novel-coronavirus-2019

2. World Health Organization. MOH reports first case of
coronavirus infection [Internet]. [cited 2021 Jan 6]. Available
from: hteps://www.moh.gov.sa/en/Ministry/MediaCenter/
News/Pages/News-2020-03-02-002.aspx

3. Wang C, Pan R, Wan X, Tan Y, Xu L, Ho C§, et al. Immediate
psychological responses and associated factors during the initial
stage of the 2019 Coronavirus Disease (COVID-19) Epidemic
among the General Population in China. Inz J Environ Res
Public Health 2020; 17: 1729.

4. Alkhamees AA, Alrashed SA, Alzunaydi AA, Almohimeed
AS, Aljohani MS. The psychological impact of COVID-19
pandemic on the general population of Saudi Arabia. Compr
Psychiatry 2020; 102: 152192.

5. AlAteeq DA, Aljhani S, AlEesa D. Perceived stress among
students in virtual classrooms during the COVID-19 outbreak
in KSA. J Taibah Univ Med Sci 2020; 15: 398-403.

6.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Goodman WK, Grice DE, Lapidus KAB, Coffey BJ. Obsessive-
Compulsive Disorder. Psychiatr Clin North Am 2014; 37:
257-267.

. Alsubaie SS, Almathami M. Prevalence of Obsessive Compulsive

Disorder: A Survey with Southern Saudi Arabian Samples.
Psychiatry, Depress Anxiety 2020; 6: 31.

. Adams TG, Kelmendi B, Brake CA, Gruner P, Badour CL,

Pittenger C. The Role of stress in the pathogenesis and
maintenance of obsessive-compulsive disorder. Chronic Stress
2018; 2: 2470547018758043.

. Abba-Aji A, Li D, Hrabok M, Shalaby R, Gusnowski A, Vuong

W, et al. COVID-19 pandemic and mental health: Prevalence
and correlates of new-onset obsessive-compulsive symptoms in
a Canadian province. Int ] Environ Res Public Health 20205 17:
6986.

General Authority for Statistics. Important Statistical Indicators
[cited 2021 Jan 9]. Available from: https://www.stats.gov.sa/en/
indicators/

Bejerot S, Edman G, Anckarsiter H, Berglund G, Gillberg
C, Hofvander B, et al. The Brief Obsessive-Compulsive Scale
(BOCS): A self-report scale for OCD and obsessive-compulsive
related disorders. Nord J Psychiatry 2014; 68: 549-659.

Baer L. Getting control: Overcoming your obsessions and
compulsions. London (UK): Penguin Publishing Group; 2012.
Taylor JM. Psychometric Analysis of the ten-item perceived
stress scale. Psychol Assess 2015; 27: 90-101.

Chaaya M, Osman H, Naassan G, Mahfoud Z. Validation of
the Arabic version of the Cohen perceived stress scale (PSS-10)
among pregnant and postpartum women. BMC Psychiatry
2010; 10: 111.

Taher TM]J, Al-fadhul SAL, Abutiheen AA, Ghazi HE, Abood
NS. Prevalence of obsessive-compulsive disorder (OCD) among
Iraqi undergraduate medical students in time of COVID-19
pandemic. Middle East Curr Psychiatry 2021; 28: 8.
AlHusseini N, Sajid M, Altayeb A, Alyousof S, Alsheikh H,
Alqahtani A, et al. Depression and Obsessive-Compulsive
Disorders Amid the COVID-19 Pandemic in Saudi Arabia.
Cureus 2021; 13: 1-9.

Gao J, Zheng D, Jia Y, Chen H, Mao Y, Chen S, et al. Mental
health problems and social media exposure during COVID-19
outbreak. PLoS One 2020; 15: €0231924.

Fontenelle LE Hasler G. The analytical epidemiology of
obsessive-compulsive disorder: Risk factors and correlates. Prog
Neuro-Psychopharmacology Biol Psychiatry 2008; 32: 1-15.
Bhikram T, Abi-Jaoude E, Sandor P. OCD: obsessive-compulsive
... disgust? The role of disgust in obsessive-compulsive disorder.
J Psychiatry Neurosci 2017; 42: 300-306.

Torres AR, Cruz BL, Vicentini HC, Lima MCP, Ramos-
Cerqueira ATA. Obsessive-compulsive symptoms in Medical
students: prevalence, severity, and correlates. Acad Psychiatry
2016; 40: 46-54.

Rosso G, Albert U, Asinari GE Bogetto F, Maina G. Stressful
life events and obsessive-compulsive disorder: clinical features
and symptom dimensions. Psychiatry Res 2012; 197: 259-264.
Real E, Labad J, Alonso P, Segalas C, Jiménez-Murcia S, Bueno
B, et al. Stressful life events at onset of obsessive-compulsive
disorder are associated with a distinct clinical pattern. Depress
Anxiety 2011; 28: 367-376.

Subramaniam M, Abdin E, Vaingankar JA, Chong SA.
Obsessive-compulsive disorder: prevalence, correlates, help-
seeking and quality of life in a multiracial Asian population. Soc
Psychiatry Psychiatr Epidemiol 2012; 47: 2035-2043.

https://smj.org.sa  Saudi Med ] 2021; Vol. 42 (7) 759


http://www.smj.org.sa/index.php/smj/index
https://smj.org.sa
https://www.who.int/emergencies/diseases/novel-coronavirus-2019
https://www.who.int/emergencies/diseases/novel-coronavirus-2019
https://www.who.int/emergencies/diseases/novel-coronavirus-2019
https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2020-03-02-002.aspx
https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2020-03-02-002.aspx
https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2020-03-02-002.aspx
https://www.moh.gov.sa/en/Ministry/MediaCenter/News/Pages/News-2020-03-02-002.aspx
https://doi.org/10.3390/ijerph17051729
https://doi.org/10.3390/ijerph17051729
https://doi.org/10.3390/ijerph17051729
https://doi.org/10.3390/ijerph17051729
https://doi.org/10.3390/ijerph17051729
http://www.sciencedirect.com/science/article/pii/S0010440X20300341
http://www.sciencedirect.com/science/article/pii/S0010440X20300341
http://www.sciencedirect.com/science/article/pii/S0010440X20300341
http://www.sciencedirect.com/science/article/pii/S0010440X20300341
https://doi.org/10.1016/j.jtumed.2020.07.004
https://doi.org/10.1016/j.jtumed.2020.07.004
https://doi.org/10.1016/j.jtumed.2020.07.004
https://doi.org/10.1016/j.psc.2014.06.004
https://doi.org/10.1016/j.psc.2014.06.004
https://doi.org/10.1016/j.psc.2014.06.004
https://doi.org/10.24966/PDA-0150/100031
https://doi.org/10.24966/PDA-0150/100031
https://doi.org/10.24966/PDA-0150/100031
https://doi.org/10.1177/2470547018758043
https://doi.org/10.1177/2470547018758043
https://doi.org/10.1177/2470547018758043
https://doi.org/10.1177/2470547018758043
https://doi.org/10.3390/ijerph17196986
https://doi.org/10.3390/ijerph17196986
https://doi.org/10.3390/ijerph17196986
https://doi.org/10.3390/ijerph17196986
https://doi.org/10.3390/ijerph17196986
https://doi.org/10.3109/08039488.2014.884631
https://doi.org/10.3109/08039488.2014.884631
https://doi.org/10.3109/08039488.2014.884631
https://doi.org/10.3109/08039488.2014.884631
https://doi.org/10.1037/a0038100
https://doi.org/10.1037/a0038100
https://doi.org/10.1186/1471-244X-10-111
https://doi.org/10.1186/1471-244X-10-111
https://doi.org/10.1186/1471-244X-10-111
https://doi.org/10.1186/1471-244X-10-111
https://doi.org/10.1186/s43045-021-00086-9
https://doi.org/10.1186/s43045-021-00086-9
https://doi.org/10.1186/s43045-021-00086-9
https://doi.org/10.1186/s43045-021-00086-9
https://doi.org/10.7759/cureus.12978
https://doi.org/10.7759/cureus.12978
https://doi.org/10.7759/cureus.12978
https://doi.org/10.7759/cureus.12978
https://doi.org/10.1371/journal.pone.0231924
https://doi.org/10.1371/journal.pone.0231924
https://doi.org/10.1371/journal.pone.0231924
https://doi.org/10.1016/j.pnpbp.2007.06.024
https://doi.org/10.1016/j.pnpbp.2007.06.024
https://doi.org/10.1016/j.pnpbp.2007.06.024
https://doi.org/10.1503/jpn.160079
https://doi.org/10.1503/jpn.160079
https://doi.org/10.1503/jpn.160079
https://doi.org/10.1007/s40596-015-0357-2
https://doi.org/10.1007/s40596-015-0357-2
https://doi.org/10.1007/s40596-015-0357-2
https://doi.org/10.1007/s40596-015-0357-2
https://doi.org/10.1016/j.psychres.2011.10.005
https://doi.org/10.1016/j.psychres.2011.10.005
https://doi.org/10.1016/j.psychres.2011.10.005
https://doi.org/10.1002/da.20792
https://doi.org/10.1002/da.20792
https://doi.org/10.1002/da.20792
https://doi.org/10.1002/da.20792
https://doi.org/10.1007/s00127-012-0507-8
https://doi.org/10.1007/s00127-012-0507-8
https://doi.org/10.1007/s00127-012-0507-8
https://doi.org/10.1007/s00127-012-0507-8

OCD during COVID-19 ... Alateeq et al

24. Anholt GE, Aderka IM, van Balkom AJLM, Smit JH, Schruers

25.

26.

27.

28.

29.

30.

31.

760

K, van der Wee NJA, et al. Age of onset in obsessive-compulsive
disorder: admixture analysis with a large sample. Psychol Med
2014; 44: 185-194.

Foa EB. Cognitive behavioral therapy of obsessive-compulsive
disorder. Dialogues Clin Neurosci 2010; 12: 199-207.

Bostan S, Erdem R, Oztiirk YE, Kilic T, Yilmaz A. The Effect
of COVID-19 Pandemic on the Turkish Society. Electron | Gen
Med 2020; 17: em237.

AlAteeq D, Aljhani S, Alsubaie M, Althiyabi I, Majzoub S.
Quarantine-related depression and anxiety during coronavirus
disease (COVID-19) outbreak. Int | Med Dev Ctries 2021; 5:
695-700.

Qiu J, Shen B, Zhao M, Wang Z, Xie B, Xu Y. A nationwide
survey of psychological distress among Chinese people
in the COVID-19 epidemic: implications and policy
recommendations. Gen Psychiatry 2020; 33: ¢100213-
e100213.

AlAteeq DA, Aljhani S, Althiyabi I, Majzoub S. Mental
health among healthcare providers during coronavirus disease
(COVID-19) outbreak in Saudi Arabia. J Infect Public Health
2020; 13: 1432-1437.

Elhessewi GMS, Almoayad E Mahboub S, Alhashem AM, Fiala
L. Psychological distress and its risk factors during COVID-19
pandemic in Saudi Arabia: a cross-sectional study. Middle East
Curr Psychiatry 2021; 28: 7.

Vyas KJ, Delaney EM, Webb-Murphy JA, Johnston SL.
Psychological impact of deploying in support of the U.S.
response to ebola: A systematic review and meta-analysis of past
outbreaks. Mil Med 2016; 181: e1515-31.

Saudi Med J 2021; Vol. 42 (7)  https://smj.org.sa

32.

33.

34.

35.

36.

37.

38.

Evanoff BA, Strickland JR, Dale AM, Hayibor L, Page E,
Duncan JG, et al. Work-related and personal factors associated
with mental well-being during the COVID-19 response: Survey
of health care and other workers. | Med Internet Res 2020; 22:
€21366-e21366.

Naser AY, Dahmash EZ, Al-Rousan R, Alwafi H, Alrawashdeh
HM, Ghoul I, et al. Mental health status of the general
population, healthcare professionals, and university students
during 2019 coronavirus disease outbreak in Jordan: A cross-
sectional study. Brain Behav 2020; 10: ¢01730

Park JE, Jung S, Kim A, Park JE. MERS transmission and risk
factors: a systematic review. BMC Public Health 2018; 18: 574.
Arcavi L, Benowitz NL. Cigarette Smoking and Infection. Arch
Intern Med 2004; 164: 2206-2216.

Heerfordt C, Heerfordt IM. Has there been an increased interest
in smoking cessation during the first months of the COVID-19
pandemic? A Google Trends study. Public Health 2020; 183:
6-7.

Hao E Tan W, Jiang L, Zhang L, Zhao X, Zou Y, et al. Do
psychiatric patients experience more psychiatric symptoms
during COVID-19 pandemic and lockdown? A case-
control study with service and research implications for
immunopsychiatry. Brain Behav Immun 2020; 87: 100-106.
Brooks SK, Webster RK, Smith LE, Woodland L, Wessely S,
Greenberg N, et al. The psychological impact of quarantine and
how to reduce it: rapid review of the evidence. Lancet 2020;

395: 912-920.


http://www.smj.org.sa/index.php/smj/index
https://smj.org.sa
https://doi.org/10.1017/S0033291713000470
https://doi.org/10.1017/S0033291713000470
https://doi.org/10.1017/S0033291713000470
https://doi.org/10.1017/S0033291713000470
https://doi.org/10.31887/DCNS.2010.12.2/efoa
https://doi.org/10.31887/DCNS.2010.12.2/efoa
https://doi.org/10.29333/ejgm/7944
https://doi.org/10.29333/ejgm/7944
https://doi.org/10.29333/ejgm/7944
https://doi.org/10.24911/IJMDC.51-1609792406
https://doi.org/10.24911/IJMDC.51-1609792406
https://doi.org/10.24911/IJMDC.51-1609792406
https://doi.org/10.24911/IJMDC.51-1609792406
https://doi.org/10.1136/gpsych-2020-100213
https://doi.org/10.1136/gpsych-2020-100213
https://doi.org/10.1136/gpsych-2020-100213
https://doi.org/10.1136/gpsych-2020-100213
https://doi.org/10.1136/gpsych-2020-100213
https://doi.org/10.1016/j.jiph.2020.08.013
https://doi.org/10.1016/j.jiph.2020.08.013
https://doi.org/10.1016/j.jiph.2020.08.013
https://doi.org/10.1016/j.jiph.2020.08.013
https://doi.org/10.1186/s43045-021-00089-6
https://doi.org/10.1186/s43045-021-00089-6
https://doi.org/10.1186/s43045-021-00089-6
https://doi.org/10.1186/s43045-021-00089-6
https://doi.org/10.7205/MILMED-D-15-00473
https://doi.org/10.7205/MILMED-D-15-00473
https://doi.org/10.7205/MILMED-D-15-00473
https://doi.org/10.7205/MILMED-D-15-00473
https://doi.org/10.2196/21366
https://doi.org/10.2196/21366
https://doi.org/10.2196/21366
https://doi.org/10.2196/21366
https://doi.org/10.2196/21366
https://doi.org/10.1002/brb3.1730
https://doi.org/10.1002/brb3.1730
https://doi.org/10.1002/brb3.1730
https://doi.org/10.1002/brb3.1730
https://doi.org/10.1002/brb3.1730
https://doi.org/10.1186/s12889-018-5484-8https://doi.org/10.1186/s12889-018-5484-8
https://doi.org/10.1186/s12889-018-5484-8https://doi.org/10.1186/s12889-018-5484-8
https://doi.org/10.1001/archinte.164.20.2206
https://doi.org/10.1001/archinte.164.20.2206
https://doi.org/10.1016/j.puhe.2020.04.012
https://doi.org/10.1016/j.puhe.2020.04.012
https://doi.org/10.1016/j.puhe.2020.04.012
https://doi.org/10.1016/j.puhe.2020.04.012
https://doi.org/10.1016/j.bbi.2020.04.069
https://doi.org/10.1016/j.bbi.2020.04.069
https://doi.org/10.1016/j.bbi.2020.04.069
https://doi.org/10.1016/j.bbi.2020.04.069
https://doi.org/10.1016/j.bbi.2020.04.069
https://doi.org/10.1016/S0140-6736(20)30460-8
https://doi.org/10.1016/S0140-6736(20)30460-8
https://doi.org/10.1016/S0140-6736(20)30460-8
https://doi.org/10.1016/S0140-6736(20)30460-8

	Title
	Authors
	Affiliation
	ABSTRACT
	Methods
	Results
	Discussion
	References
	Acknowledgment

