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Abstract

The emergence of Coronavirus disease 2019 (COVID-19) has affected health-care workers’

psychological and mental health. Few studies have been conducted examining the psycho-

logical effect of COVID-19 on health-care worker psychological health in Jordan. Therefore,

the present study aims to assess the respective levels of fear, anxiety, depression, stress,

social support, and the associated factors, experienced by Jordanian health-care workers

during the COVID-19 Pandemic. This study adopted a cross-sectional, correlational design

to collect data from 365 health-care workers in Amman, Jordan, from August 16th to 23rd,

2020. Along with collecting sociodemographic characteristics, the Fear of COVID-19 Scale,

the Depression, Anxiety, Stress Scale, and the Multidimensional Scale of Perceived Social

Support electronically administered to participants. The majority of the participants (69.3%)

were registered nurses. The mean overall score for the Fear of COVID-19 scale was 23.64

(SD + 6.85) which again exceeded the mid-point for the total score range (21), indicating ele-

vated level fear of the COVID-19 pandemic. Participants had displayed extremely severe

depression 40%, extremely severe anxiety 60%, and 35% severely distressed. Scores for

depression (21.30 ± 10.86), anxiety (20.37 ± 10.80), stress (23.33 ± 10.87) were also high.

Factors determined to be associated with psychological distress were being male, married,

aged 40 years and older, and having more clinical experience. Assessment of social support

indicated moderate-to-high levels of perceived support for all dimensions (significant other:

5.17 ± 1.28, family: 5.03 ± 1.30, friends: 5.05 ± 1.30). Weak significant correlations were

found between social support and the other study variables (r < 0.22), indicating a weak

association with fear, depression, anxiety, and stress, respectively. Overall, Jordanian

health-care workers sample reported fear, depression, anxiety, and stress. The associated

factors were being male, married, aged 40 years and older, and having more clinical experi-

ence. Regarding social support, participants primarily relied on support from their families,

followed by support from friends.
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Introduction

On March 11th, 2020, the World Health Organization (WHO) declared that the coronavirus

disease 2019 (COVID-19) outbreak had become a pandemic [1]. In December 2019, reports

emerged from China regarding the initial detection of SARS-COV-2 as the source of the pneu-

monia outbreak of COVID-19 [2]. On January 26th,2020 the Jordanian National Epidemic

Committee and the Jordanian Ministry of Health had met to put a plan in place to manage the

pandemic. The recommendations had included the designation of several hospitals as treat-

ment centers for prospective patients with COVID-19 and established protocols to prevent the

spread of the country’s infectious disease even before the first case of COVID-19 was reported

[3]. The Jordanian Ministry of Health had followed the Epidemic committee’s recommenda-

tions and opened five hospitals located in different areas around the country designated for

treating patients with COVID-19. Ministry of Health had equipped these hospitals with venti-

lators, personal protective equipment (PPE), including disposable gowns, masks, gloves, and

face-shields, and trained infectious disease medical staff [3]. Besides, the Jordanian Ministry of

health advised all health-care workers from different sectors to wear PPE and implemented

quarantine policies [3]. The first case of COVID-19 in Jordan was reported on March 2nd [3],

and on March 15th, the government closed the country’s borders, suspended schools, banned

public gatherings, and issued a stay-at-home order [3]. On March 17th, after a case of COVID-

19 was traced to a wedding in north Jordan, the government implemented a curfew [4]. On

March 25th, the government lifted the curfew partially and allowed essential services and

schools to remain closed. Ministry of Health mandated social distancing, masks in public, and

the self-quarantining of asymptomatic positive persons. By the end of April, there were 451

registered cases and 8 deaths [4].

By mid-August, the COVID-19 situation in Jordan began to worsen, with the recording of

20–30 cases per day and toward the end of August, the daily cases were 30–40 [4]. This quickly

escalated to several hundred and then to several thousand cases a day, most likely due to a lack

of public compliance with recommendations; consequently, the government imposed stricter

safety measures and penalties for non-adherence [4].

In Jordan, during the month of August, there were 2,034 confirmed cases (including 50

health-care workers), 456 people receiving treatment, 1,508 recovered cases, and 15 deaths [4].

On the global level, by August 15th, 300,000 health-care workers worldwide had contracted

COVID-19, and 2,500 had died [5]. Further, over 1.8 million new COVID-19 cases and 38,000

new deaths were reported worldwide during August; this meant a cumulative total of 25 mil-

lion cases and 800,000 deaths since the beginning of the outbreak [6]. During the month of

November, a total of 817 cases had been recorded among nurses, representing 5.5% of health-

care workers, and 26 COVID-19-related deaths had been recorded among physicians [7]. It

should be noted that the figures above regarding case numbers among health-care workers

almost certainly do not reflect the actual number of cases among health-care workers, as some

infected people exhibit mild symptoms or no symptoms, meaning they are unlikely to be tested

[8]. The COVID-19 has significant negative impacts on health-care workers’ psychological

health, fostering issues such as anxiety, depression, and sleep disturbance [9]. This indicates

the necessity of providing psychological support for health-care workers, such as by imple-

menting occupational health surveillance programs that train and educate health-care workers

in terms of their ability to address the infectious disease and associated psychological distress

[9].

Moral injuries are a form of psychological distress that result from performing an action

that contradicts one’s own moral and ethical code; such incidents can produce emotional guilt,

shame, and anger [10]. These symptoms can contribute to mental-health difficulties, which
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can lead to either psychological injury or psychological growth [10]. Whether an individual

experiences the former or latter consequence is likely to be influenced by how he/she is sup-

ported before, during, and after the incident [11]. Health-care workers have been found to

experience moral injuries, as well as isolation, and at risk for occupational injuries, and life-

threatening situations [9]. Occupational defines as injuries relate to any disease caused by any

biological agent that can be experienced while working or while commuting to work [12].

As a result of the pandemic, rapid spread and the associated increased mortality rate, the

pandemic has caused public-health issues worldwide; further, the stress people experience in

response to this situation has also had a severe negative effect [13]. Regarding health-care

workers, COVID-19 has caused issues such as high health-care demands, increased patient

mortality, emotional and physical stress, and rationing of health-care supplies [14]. Further,

rapid increases in the number of suspected and confirmed positive cases, low supplies of PPE,

overwhelming work-loads, widespread media coverage of the pandemic, perceived inadequate

organizational support, and an increased risk of contracting the disease and transmitting it to

one’s own family have also caused psychological distress among health-care workers [14–16].

It is essential to consider both the psychological and physiological influence of the pandemic

on health-care workers. Failure to assess and address psychological responses to pandemic-

associated stressors can negatively impact health-care workers’ physiological and psychological

functioning [13]. Notably, during pandemics, health-care workers who provide care to patients

are among the populations most likely to experience psychological distress, including depres-

sion and anxiety [14–17].

Previous studies of COVID-19 pandemics have revealed that the psychological effects of

infectious disease outbreaks can last long after the event, negatively impacting psychological

well-being [18] and causing post-traumatic stress disorder, depression, and stress among

health-care workers [19, 20]. In the context of the pandemic crisis, health-care workers are

expected to deal with patients’ traumatic experiences and the unexpected loss of friends, fam-

ily, and colleagues. As a result, health-care workers are affected by psychological distress,

including depression, anxiety, and stress [21]. Batra et al. [22] conducted a meta-analysis to

provide new evidence related to COVID-19 impact on health-care workers’ psychological

well-being. Among the main factors identified as causal in psychological distress are anxiety,

depression, stress, post-traumatic stress syndrome, insomnia, psychological distress, and burn-

out. Higher anxiety and depression levels were more prevalent among females than males and

nurses compared to doctors and front-line workers compared to second-line health-care

workers [22].

There are four categories of social support: "emotional," "appraisal," "informational," and

"instrumental" [23]. Social networks include an individual’s family, friends, neighbors, and

other close significant persons [23]. For health-care workers, social support reduces occupa-

tional stress and prevents common psychological distress and psychiatric symptoms; however,

coworker support is also significant for health-care workers, as it impacts self-efficacy and pro-

fessional efficacy [24]. Notably, negative social support is associated with stress and anxiety

among medical staff [15].

COVID-19 is an infectious disease that has affected virtually every nation in the world.

Research has currently focused on addressing the general population’s well-being with little

attention being directed toward health-care workers’ psychological distress. Therefore, the

present study aimed to assess the fear, depression, anxiety, stress, social support, and the asso-

ciated factors among Jordanian health-care workers during the COVID-19 pandemic. Also,

we aimed to investigate the impact of sociodemographic characteristics on these variables.
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Through this analysis, we determined that health-care workers in Jordan have high levels of

depression, anxiety, stress, and fear of COVID-19, but that they also perceive high levels of

social support.

Methods

Study design and participants

This quantitative study featured a cross-sectional, descriptive, and correlational design. The

participants were 365 health-care workers from Amman, Jordan, who completed an online

questionnaire distributed through Google Forms between August 16th and August 23rd, 2020

when COVID-19 situation in Jordan began to worsen, with the recording of 20–30 cases per

day and this quickly escalated to several hundred and then to several thousand cases a day.

However, the number of cases that required hospitalization was low. Individuals were

approached for participation through social-media applications, text messaging, and emails.

The online Raosoft sample size calculation methodology was used in our study [25].

According to this method a minimum of 378 participants is needed; given that the margin of

error alpha (α) = 0.05, the confidence level is = 95%, total population = 21,033 [26], and the

response of distribution = 50%. The sample size was also calculated using Krejcie and Morgan

method, which provides a similar sample size [27]. Our study was able to recruit a close num-

ber of 365 participants.

Participant recruitment

For initial recruitment, the present researchers contacted 24 health-care workers (Registered

Nurses, Pharmacists, physicians, radiologist), who were known to the researchers. Through

individual phone calls, the researchers informed these coworkers of the purpose and procedure

of the study. The researchers then asked the group if they knew of any other health-care work-

ers who met the inclusion criteria (see below), and if they could invite them to participate in

this study. An informational document that provided details regarding the survey (i.e., the title

of the study, the purpose and significance of the study, privacy information, and researchers’

email addresses and phone numbers) was distributed to prospective participants. The group

forwarded the informational document to other health-care workers through email, text mes-

sage, or social media. Health-care workers who agreed to participate were contacted by a mem-

ber of the research team through email or text message. Any questions these prospective

participants had regarding the study were answered. A URL linking to the consent form was

sent to each individual who agreed to participate, and consent to participate was confirmed

through electronic signature (i.e., the ticking of a box on the form). After consent was received,

a URL for the Google Forms questionnaire was sent to the participants by text message or

email. The researchers emailed the URL to 510 health-care workers, returned 365 (72%)

responses.

Inclusion and exclusion criteria

Inclusion criteria for participation were: 1) being a health-care worker, 2) residing in Amman/

Jordan, and 3) providing care for patients at the time of the survey. The exclusion criterion

was not working the week prior to the data-collection period.

The e-survey

The survey was administered online, and the Checklist for Reporting Results of Internet E-Sur-

veys (commonly known as “CHERRIES”) [28] was used to report the results. The online
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questionnaire was developed using Google Forms. Google Forms represents a method of

quickly gathering participants’ responses online. The survey answers were automatically col-

lected in an EXCEL spreadsheet that was imported into SPSS for data analysis. To determine

the practicability of the questionnaire, the constituent instruments were pilot-tested beforehand

on a group of 30 health-care workers; these individuals were excluded from the main study.

The research instruments

Sociodemographic characteristics and health-related variables. Participants’ socio-

demographic characteristics, including gender, age, education level, marital status, profession,

work type, and clinical experience, were collected.

The fear of COVID-19 scale. The participants were asked to report their level of fear

regarding the COVID-19 Pandemic. The Fear of COVID-19 Scale (FCV-19S) is a seven-item

scale designed to measure fear of COVID-19 among the general population [29]. Answers are

given using a five-point scale (1 = “strongly disagree,” 2 = “disagree,” 3 = “neither agree nor

disagree,” 4 = “agree,” and “5 = strongly agree”). The scores for all seven items are summed to

obtain the total score; thus, the range for the total score is 7–35. Higher scores indicate greater

fear of COVID-19. The scale has acceptable concurrent validity when compared with the Hos-

pital Anxiety and Depression Scale and the Perceived Vulnerability to Disease Scale; further,

the developers determined that the Cronbach’s alpha value for the FCV-19S is 0.82, and that

its test-retest reliability is 0.72 [29]. For this study, the Cronbach’s alpha value was 0.91.

Depression, anxiety, stress scale. The Depression, Anxiety, Stress Scale (DASS) is

designed to measure respondents’ depression, anxiety, and stress, respectively, over the past

seven days [30]. The scale comprises three self-reported subscales, and has a total of 42 items.

Each subscale comprises 14 items. Items are rated using a four-point Likert scale ranging from

0 to 3 (0 = “not at all,” 1 = “to a considerable degree, or some of the time,” 2 = “most of the

time,” 3 = “all the time”).

The respective scores for depression, anxiety, and stress were calculated by totaling the

scores for the respective associated items, and the severity rating index was used to determine

the respondent’s status in each regard. The severity rating index for each DASS subscale as fol-

low (depression was comprising normal (0–9), mild (10–13), moderate (14–20), severe (21–

27), and extremely severe (28+). Anxiety scoring comprising normal (0–7), mild (8–9), moder-

ate (10–14), severe (15–19), extremely severe 20+. Stress scoring comprising normal (0–14),

mild (15–18), moderate (19–25), sever (26–33), extremely severe (34+). In the original study,

the Cronbach’s alpha values for depression, anxiety, and stress were 0.91, 0.84, and 90, respec-

tively [30]. For this study, the Cronbach’s alpha values for depression, anxiety, and stress were

0.95, 0.94, and 0.96, respectively.

Multidimensional scale of perceived social support. The Multidimensional Scale of Per-

ceived Social Support (MSPSS) is designed to determine respondents’ perceptions regarding

the adequacy of the support they receive from family, friends, and significant others. The

MSPSS [31] is a 12-item self-administered scale, and responses are given using a seven-point

Likert scale (1 = “very strongly disagree,” 2 = “strongly disagree,” 3 = “mildly disagree,” 4 =

“neutral,” 5 = “mildly agree,” 6 = “strongly agree,” 7 = “very strongly agree”). The scale com-

prises three subscales: family, friends, and significant others. For each subscale, the mean score

is determined by summing the scores for each associated item and dividing the result by 4.

The total score is determined by summing the scores for each of the 12 items. For the original

study, the Cronbach’s alpha values were 0.91, 0.87, and 0.85 for the significant others, family,

and friends subscales, respectively. The reliability of the total scale was 0.88. Further, the test-

retest reliability after 2–3 months was 0.91, 0.85, and 0.75 for the significant others, family, and
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friends subscales, respectively, and 0.85 for the overall scale [31]. For the present study, the

Cronbach’s alpha values were 0.89, 0.86, and 0.87 for the significant other, family, and friends

subscales, respectively.

Scale administration

The validity of three questionnaires was established using a panel of six experts to ensure the

validity of the questionnaires. The validity checked in terms of the survey questions measures

what they were intended to measure (face validity), the survey contains questions that covered

all aspects of the construct being measured (construct validity), and the extent to which a con-

structed measure may relate to or predict any outcome for another measure (criterion validity)

[32]. The six experts are faculty members of PhD holders with a specialty in mental health,

medical-surgical, and community. All experts agreed that the questionnaires were valid.

The three scales were administered in English. The instruments were pilot-tested on 30

health-care workers who were known to the researchers; these individuals were excluded from

the main study. The Cronbach’s alpha values obtained through the pilot test were as follows:

FCV-19S = 0.86, DASS = 0.90, and MSPSS = 0.84. The test-retest reliability for the same group

was as follows: FCV-19S = 0.88, DASS = 0.82, and MSPSS = 0.80.

Ethical considerations

This study was performed in accordance with the Declaration of Helsinki, and approval was

obtained from the Human Subjects Review Board of Al Ahliyya Amman University (ID num-

ber: 2020-2019/14/5) prior to the data collection. Written informed consent was obtained

from all participants. The data were stored on a personal computer to which only the main

author had access.

Statistical analyses

Data were entered and analyzed using SPSS software (IBM, SPSS Statistics, Version 24). Ini-

tially, the data were checked for missing data and outliers. There was no missing data because,

on e-survey, we had a star on each question that participants could not move to the next ques-

tion without answering the previous question. The outliers were screened through visual

assessment for scattered plot diagrams, which revealed no outliers. Box Plot and histogram

were used to check the normality, as well as the linearity was checked by Pearson correlation,

and homogeneity was checked by The Levene’s test.

Descriptive statistics were used, including frequencies (n), percentages (%), means, stan-

dard deviations (SDs), medians, and interquartile ranges (IQRs). Variations between sub-cate-

gories of demographic variables were checked using chi-square tests. Inferential statistics

approaches were used to identify differences in demographic variables; these approaches

included independent samples t-tests and variations across demographic sub-groups. Further,

Pearson’s correlation coefficient was used to determine the relationships between variables

and to establish the inter-correlation matrix. To lower the risk of type I errors, the statistical

significance level was set at p< 0.05.

Results

The participants’ sociodemographic characteristics are presented in Table 1. Participants were

distributed over a range of demographic subgroups. Approximately 55% of the participants

were women, and most were aged below 50 years (77.8%) and were married (57.5%). The

median family size was three members. Most participants were registered nurses (63.0%), held
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Table 1. Participants’ sociodemographic characteristics (N = 365).

Variable n (%) Chi-

square

p value

Gender, n (%) Male 162 (44.4) 0.032

Female 203

(55.6%)

Age, n (%) 20–29 117

(32.1%)

< 0.001

30–39 79

(21.6%)

40–49 88

(24.1%)

50–59 61

(16.7%)

� 60 20 (5.5%)

Marital status, n (%) Single 155

(42.5%)

0.004

Married 210

(57.5%)

Family size, median (IQR) 3 (2–4)

Profession, n (%) Registered Nurse 230

(63.0%)

< 0.001

Physician 36 (9.9%)

Nurse aid 34 (9.3%)

Radiologist 35 (9.6%)

Pharmacist 30 (8.2%)

Education, n (%) Associate 12 (3.3%) < 0.001

Bachelor’s 253

(69.3%)

Postgraduate 100

(27.4%)

Type of work, n (%) Direct contact with

patients

277

(75.9%)

< 0.001

Administrator 67

(18.4%)

Other 21 (5.8%)

Clinical experience (years), n (%) < 10 119

(32.6%)

0.001

10–19 152

(41.6%)

� 20 94

(25.8%)

Provided care for patients who were COVID-19-positive, n (%) Yes 136

(37.3%)

< 0.001

No 229

(62.7%)

�Received support from work administrators during the pandemic, n (%). Yes 267

(73.2%)

< 0.001

No 98

(26.8%)

1. Regular communication. 2. Felt that staff well-being was being prioritized (e.g., through provision of a safe

working environment, sufficient staff, PPE). 3. Felt that staff were monitored for symptoms of mental distress,

burnout, fatigue, and unrest, and that home-related responsibilities (e.g., baby-sitting) were considered. 4. Felt that

staff were kept informed and that efforts were made to raise awareness of the pandemic. 5. The organization

established an employee health center.

(Continued)
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a baccalaureate degree (69.3%), and provided direct care to patients (75.9%). Over 65.0% of

the participants had over 10 years of clinical experience. Questions regarding the COVID-19

Pandemic revealed that most of the participants (62.7%) had never provided direct care for

patients who had tested positive for COVID-19. However, most of the participants (73.2%)

reported receiving support from work administrators during the COVID-19 Pandemic, and

58.4% reported high adherence to the stay-at-home regulations.

Assessment of fear of COVID-19

Table 2 presents the results for the FCV-19S, which reflected the participants’ fear of COVID-

19. For each item, the mean score exceeded the midpoint of 2.5, indicating a moderate level of

fear. The total mean score for the FCV-19S was 23.64, (SD = 6.85) which again exceeded the

mid-point for the total score range (21), indicating elevated level fear of the COVID-19 pan-

demic. Fig 1 shows the distribution of the fear level scores. Most participants 55% fear level

was between 21–30 and 15% between 31–40 (Fig 1).

Assessment of depression, anxiety, and stress

The mean scores for each subscale of the DASS, are presented in Table 2. Participants dis-

played extremely severe depression (21.30 ± 10.86), extremely severe anxiety (20.37 ± 10.80),

and moderate stress (23.33 ± 10.87). Fig 2 illustrates, for depression, anxiety, and stress, the

distribution of the participants across the five levels of severity. Based on the data, approxi-

mately 35% of the participants had extremely severe depression, over 40% had moderate to

severe depression, and approximately 20% had normal to mild depression (Fig 2). For anxiety,

approximately 60% of the participants, reported extremely severe anxiety. Regarding stress,

the figure shows an uneven distribution over the severity levels, indicating inconsistent pat-

terns of stress severity. However, approximately 35% was severely distressed.

Perceived social support

The results regarding the social support received by the health-care workers from significant

others, family members, and friends, respectively, are presented in Table 2. For significant oth-

ers, the results indicated that the participants perceived high levels of support from all

Table 1. (Continued)

Variable n (%) Chi-

square

p value

Followed stay-at-home policies, n (%) Yes 213

(58.4%)

0.001

No 152

(41.6%)

Took vacation days in the last two weeks, during the pandemic, n (%) Yes 150

(41.1%)

< 0.001

No 215

(58,9%)

� For each participant, mean scores for each of these items were calculated. If, when the mean scores for each item were summed, the overall score was below 2.5, the

participant was considered to have received insufficient organizational support (representing “no”); if the score was above 2.5, the participant was considered to have

received satisfactory organizational support (“yes”).

IQR: inter-quartile range; PPE: personal protective equipment.

https://doi.org/10.1371/journal.pone.0247679.t001
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Table 2. Assessment of fear, anxiety, depression, stress, and perceived social support, (N = 365).

No. Scale Mean SD

FCV-19S

FCV-19S total score 23.64 6.85

DASS

1 Depression 21.30� 10.86

2 Anxiety 20.37�� 10.80

3 Stress 23.33��� 10.87

MSPSS

1 Total score for significant Other Subscale 5.17 1.28

2 Total score for family Subscale 5.12 1.50

3 Total score for friends Subscale 5.09 1.18

Total score for the scale 5.09 1.18

SD: standard deviation.

FCV-19S: Fear of COVID-19 Scale.

DASS scoring.

Depression: Normal 0–9, mild, 10–13, moderate 14–20

�severe 21–27, extremely sever 28+

Anxiety scoring: Normal 0–7, mild, 8–9, moderate 10–14, severe 15–19

��extremely sever 20+

Stress scoring: Normal 0–14, mild, 15–18

���moderate 19–25, severe 26–33, extremely sever 34+

MSPSS Multidimensional Scale of Perceived Social Support.

https://doi.org/10.1371/journal.pone.0247679.t002

Fig 1. Level of fear for the FCV-19S.

https://doi.org/10.1371/journal.pone.0247679.g001
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associated sources; the scores for all items exceeded 5 out of 7. These high scores were reflected

in the mean score for the subscale (5.17 out of 7), which exceeded the midpoint. Regarding the

family subscale, for all associated items the mean scores were above the midpoint of 4, indicat-

ing adequate support from family members. The mean score for the subscale (5.03 out of 7) was

also above the midpoint, indicating high recognition of family support. Similarly, for the friends

subscale, for all items the mean scores were above the midpoint, and the mean score for the sub-

scale (5.05 out of 7) indicated high recognition of support from friends. The total mean score

for the MSPSS was 5.09 out of 7, indicating high perceived social support (Table 2).

Fig 3 shows the distribution of the scores for the three dimensions over three levels of sup-

port (low, moderate, and high support, respectively). The figure shows that all three dimen-

sions are consistently distributed across the three levels. The highest frequency was reported

for “high support,” followed by “moderate support,” and “low support,” respectively. This pat-

tern was consistent across all three dimensions (Fig 3).

Variations across demographic sub-groups

The main differences between the demographic sub-groups in terms of the study variables

(Table 3) (fear, anxiety, depression, stress, and perceived social support) are listed below:

• Male participants returned statistically higher scores for fear, depression, anxiety, and stress,

respectively, when compared to female participants (p< 0.001, p = 0.001, p < 0.001, and

p = 0.001, respectively). However, no statistical difference was found between males and

females regarding social support.

• Married participants returned significantly higher scores for fear, depression, anxiety, and

stress, respectively, when compared to single participants (p = 0.015, p = 0.004, p = 0.019,

and p = 0.012, respectively). In addition, married participants demonstrated higher social

support when compared to single participants (p< 0.001).

• Participants aged over 40 years showed statistically higher levels of fear, depression, anxiety,

and stress, respectively, when compared with participants aged< 40 years (p< 0.001,

p< 0.001, p = 0.001, and p< 0.001, respectively). Moreover, older participants (> 40 years

old) showed higher perceived social support than younger participants (< 40 years old;

p = 0.001). The result of ANOVA (Table 4) revealed that significant relationship between

psychological distress and social support and age p� 0.05.

• Similarly, participants with more clinical experience (over 20 years) showed statistically

higher levels of fear, depression, anxiety, and stress, respectively, when compared to partici-

pants with clinical experience of less than 20 years (p< 0.001, p< 0.001, p< 0.001,

p< 0.001, respectively). Further, participants with more clinical experience reported more

social support when compared to participants with shorter clinical experience (p = 0.018).

The result of ANOVA (Table 5) revealed that significant relationship between psychological

distress and social support and clinical experience, p� 0.05.

• Participants who provided care for patients who had tested positive for COVID-19 reported

higher levels of fear, depression, anxiety, and stress, respectively, when compared to those

who did not provide care for patients who were COVID-19-positive (p< 0.001, p< 0.001,

p = 0.002, p = 0.001, respectively).

• Participants who took vacation days during the pandemic reported lower levels of fear,

depression, anxiety, and stress, respectively, than did those who did not take any vacation

during that period (p = 0.000, p = 0.002, p = 0.000, p = 0.000, respectively). However, in

PLOS ONE Psychological distress and social support among Jordanian healthcare workers

PLOS ONE | https://doi.org/10.1371/journal.pone.0247679 March 12, 2021 10 / 22

https://doi.org/10.1371/journal.pone.0247679


Fig 2. Severity levels of depression, anxiety and stress.

https://doi.org/10.1371/journal.pone.0247679.g002
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Fig 3. Support levels of the MSPSS dimensions.

https://doi.org/10.1371/journal.pone.0247679.g003
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Table 3. Independent t test results for sociodemographic variables regarding fear, anxiety, depression, stress, and perceived social support.

Outcome variables Ind Variables Mean ± SD df T value P value

Gender 363

N = (Male 162.Female 202)

Fear Male 25.07±6.68 3.644 0.000���

female 22.49±6.78

Depression Male 23.44±10.07 3.418 0.001���

Female 19.59±11.18

Anxiety Male 22.73±9.99 3.809 0.000���

female 18.48±11.08

Stress Male 25.37±10.01 3.250 0.001���

female 21.70±11.26

Social support Male 5.17±1.15 1.255 0.210

Female 5.02±1.20

Marital status 363

N = (married 210,single 155)

Fear Married 24.38±6.79 2.436 0.015�

Single 22.63±6.82

depression Married 22.69±10.68 2.874 0.004��

Single 19.42±10.84

Anxiety Married 21.50±10.86 2.357 0.019�

Single 18.83±10.56

stress Married 24.56±10.87 2.533 0.012�

Single 21.66±10.66

Social support Married 5.28±1.04 3.683 0.000���

Single 4.83±1.30

Took care of patients diagnosed positive Corona virus

N = (Yes.136, No 229)

Fear Yes 25.70±6.29 4.553 0.000���

No 22.41±6.88

depression Yes 23.94±10.51 3.640 0.000���

No 19.73±10.78

Anxiety Yes 22.63±10.63 3.124 0.000���

No 19.02±10.70

Stress Yes 25.82±10.35 3.421 0.000���

No 21.85±10.91

Social support Yes 5.08±1.18 0.041 0.967

No 5.09±1.18

Took vocation days during pandemic

N = (Yes.150, No 215)

Fear Yes 21.77±5.59 4.6487 0.000���

No 24.62±5.88

depression Yes 19.52±7.71 3.0158 0.002��

No 22.15±8.52

Anxiety Yes 19.25±6.58 5.7175 0.000���

No 23.31±6.74

Stress Yes 18.67±6.14 5.1074 0.000���

No 22.36±7.21

Social support Yes 4.99±1.10 0.9974 0.319

No 5.10±0.98

� statistically significant at (α� 0.05)

�� statistically significant at (α� 0.01)

��� statistically significant at (α� 0.001).

https://doi.org/10.1371/journal.pone.0247679.t003
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relation to social support, there was no significant difference between the participants who

took vacation days and those who did not take vacation days (p = 0.319).

• No significant differences were observed between professions (nurses, doctors, radiologists,

and pharmacists) regarding any of the study variables (fear, depression, anxiety, stress, and

social support).

Factors influencing social support during the COVID-19 pandemic

According to the correlation matrix presented in Table 6, both clinical experience and social

support have a weak significant positive correlation with fear, depression, anxiety, and stress,

with correlation values (r) being approximately 0.20 and below. However, fear, depression,

anxiety, and stress were positively correlated, with correlation values (r) ranging between 0.60

and 0.90; this indicated strong relationships.

Discussion

The findings of the present study provide insights into health-care workers’ psychological sta-

tus during the COVID-19 Pandemic. This study analyzed a mixed group of health-care work-

ers in Jordan five months after COVID-19 was declared a pandemic.

Table 4. One way ANOVA results for sociodemographic variables regarding to fear, anxiety, depression, stress, and perceived social support.

Outcome variables Independent Variables Mean ± SD df F value P value

N Age group/years

Fear 117 20–29 22.29±6.69 4,360 5.553 0.000��

79 30–39 21.99±6.67

88 40–49 25.38±6.77

61 50–59 25.85±6.29

20 >60 23.60±7.50

Depression 117 20–29 19.52±10.91 5.770 0.000��

79 30–39 18.42±10.55

88 40–49 23.65±10.65

61 50–59 25.44±9.64

20 >60 20.15±11.21

Anxiety 117 20–29 18.68±10.41 4.939 0.001��

79 30–39 17.95±11.03

88 40–49 22.09±10.60

61 50–59 24.66±9.95

20 >60 19.15±11.47

Stress 117 20–29 21.18±10.54 7.376 0.000��

79 30–39 20.25±11.27

88 40–49 25.80±10.13

61 50–59 28.15±9.36

20 >60 22.50±11.97

Social support 117 20–29 4.37±1.23 4.799 0.001��

79 30–39 5.07±1.25

88 40–49 5.37±1.09

61 50–59 5.27±1.03

20 >60 5.36±0.92

�� statistically significant at (α� 0.001).

https://doi.org/10.1371/journal.pone.0247679.t004

PLOS ONE Psychological distress and social support among Jordanian healthcare workers

PLOS ONE | https://doi.org/10.1371/journal.pone.0247679 March 12, 2021 14 / 22

https://doi.org/10.1371/journal.pone.0247679.t004
https://doi.org/10.1371/journal.pone.0247679


Factors associated with health-care workers’ psychological distress were determined to

include being male, married, aged 40 years and older, having more clinical experience, and

working directly with patients who have been diagnosed with COVID-19. Fear, depression,

anxiety, and stress were positively correlated. All participants reported psychological distress;

however, those who were 40 years of age and older showed a statistically higher level of psycho-

logical distress. The health-care workers’ concerns were due to several factors. A possible rea-

son for the high level of distress among older workers is that the risk of severe respiratory

distress as a result of COVID-19 increases with age, meaning older adults are at higher risk

[33]. People at increased risk and those who live with or visit such people need to take precau-

tions to protect themselves from getting COVID-19. Thus, older health-care workers may

have reported higher psychological distress because older people can have health issues that

make them more prone to complications, and they could also live with young children and/or

Table 5. One way ANOVA results for sociodemographic variables regarding to fear, anxiety, depression, stress, and perceived social support.

Outcome variables Ind Variables Mean ± SD df F value P value

N experiences /years 2.362

Fear 119 <10 22.55±6.54 9.939 0.000��

152 10–19 22.85±7.02

94 >20 26.28±6.30

Depression 119 <10 19.65±10.33 14.005 0.000��

152 10–19 19.55±10.97

94 >20 26.23±9.92

Anxiety 119 <10 18.76±10.17 12.190 0.000��

152 10–19 18.78±11.05

94 >20 24.97±9.93

Stress 119 <10 20.37±9.93 12.714 0.000��

152 10–19 21.53±11.45

94 >20 21.82±9.66

Social support 119 <10 4.84±1.14 4.077 0.018�

152 10–19 5.16±1.25

94 >20 5.27±1.06

� statistically significant at (α� 0.05)

�� statistically significant at (α� 0.001).

https://doi.org/10.1371/journal.pone.0247679.t005

Table 6. Inter-correlation matrix of variables associated with social support during the COVID-19 pandemic.

Variables

Clinical experience Social support Fear Depression Anxiety Stress

Clinical experience 1

Social support .142�� 1

Fear .198�� .170�� 1

Depression .219�� .124� .634�� 1

Anxiety .208�� .144�� .657�� .935�� 1

Stress .218�� .134� .641�� .920�� .923�� 1

Correlation included only infertile participants.

�� Correlation is statistically significant (α = 0.01) (two-tailed).

� Correlation is statistically significant (α� 0.05) (two-tailed).

https://doi.org/10.1371/journal.pone.0247679.t006
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have older people in their extended family, which could cause them to worry about bringing

the virus home to their family members.

The current study’s findings also indicated that health-care workers who took vacation days

reported lower levels of depression, fear, anxiety, and stress, respectively. These results support

those of Luceno-Moreno et al. [34], who established that long working hours contribute to

psychological problems, and those of Barello et al. [35], who observed work-related psycholog-

ical pressure, emotional burnout, and somatic symptoms among health-care workers in Italy.

The impact of working long shifts, 12 hours and more, on nurses and health-care assistance

found 24% of nurses and health-care assistance were more likely to miss days of work due to

sickness [36]. Thus, health-care workers are encouraged to take vacations from work for help-

ing health-care workers relax, which contributes to preventing stress. Therefore, during pan-

demic situations vacations from work are necessary for reducing psychological distress among

health-care workers, leading to lower levels of depression, fear, anxiety, and stress. Of course,

the effectiveness of this can depend on the local quarantine policy and burden experienced by

health-care workers.

The study results indicated weak correlations between years of clinical experience and fear,

anxiety, and depression, respectively. The challenge that the pandemic brining to health-care

workers such increase acuity of care and increased patients’ volume and, uncertainty health-

care professional safety, as a result of reusing of personal protective equipment which was not

part of health-care professional practice [37]. Health-care workers are hearing about potential

surge, which was expected to hit harder, dealing with severe ill patients and death. With experi-

ence, health-care workers may adjust to stressful working environment but research, however,

stressors may accumulate and cause psychological distress [38].

Pappa et al. [39] conducted a systematic review and meta-analysis of the prevalence of anxi-

ety, depression, and insomnia, respectively, among health-care workers during the COVID-19

Pandemic. Anxiety was assessed across 12 studies, and a prevalence of 23.2% was returned;

meanwhile, depression was assessed across 10 studies, and a prevalence of 22.8% was returned.

The findings of Pappa et al. [39] support the results of the current study, as they indicate that

health-care workers experience anxiety and depression during COVID-19; however, Pappa

et al.’s findings also contradict the results of the present research, as the systematic review and

meta-analysis showed a higher prevalence of anxiety than depression. Our study found higher

depression than anxiety. Finally, Labrague and De Los Santos [40] found that 123 of 325

(37.8%) nurses examined had dysfunctional anxiety levels. Labrague and De Los Santos [40]

also indicated that COVID-19 anxiety is associated with social support, organizational support,

and personal resilience. These findings support the current study results by showing that

front-line nurses are affected by anxiety during the COVID-19 Pandemic. To help health-care

workers provide care under extremely difficult clinical circumstances such as COVID-19 pan-

demic, the emotional and behavioral reactions vary among health-care workers should be

acknowledge and empowered through education and training to overcome fear and empa-

thetic distress [37].

The results of our examination of social support during the COVID-19 Pandemic indicated

that health-care workers perceive themselves as receiving high levels of social support. Our

findings showed that health-care workers gain social support when providing care to patients.

The health-care workers we examined perceived high levels of all types of social support, with

mean item scores exceeding 5 out of 7 for all. The overall mean score (5.17 out of 7; deter-

mined by considering the means for all three subscales) was also above the midpoint. Thus,

the results showed that, during the COVID-19 Pandemic, health-care workers gain support

when providing care for patients. These results support the findings of a narrative review by

Heath et al. [13], which showed that support offered before and during an incident influences

PLOS ONE Psychological distress and social support among Jordanian healthcare workers

PLOS ONE | https://doi.org/10.1371/journal.pone.0247679 March 12, 2021 16 / 22

https://doi.org/10.1371/journal.pone.0247679


whether health-care professionals experience injury or psychological growth. Heath et al. [13]

also indicated that clinicians who have healthy, meaningful personal and professional relation-

ships are contented and have a lower risk of burnout. Heath et al. also showed that health-care

professionals who have work responsibilities that interfere with their home lives are more

likely to experience burnout, leading to stress when providing care to patients [13]. Also, feel-

ing the guilt of transmitting the infection to family members at home, health-care workers

experience stigmatization. Self-stigma, mostly, if health-care workers were in direct contact

with infected patients, they preferred to stay away from them [41]. Moral injuries have been

widely reported among health-care workers on duty during the COVID-19 pandemic [10].

The clinical and ethical challenges that these workers face can foster psychological distress,

and health-care workers with poor psychological health affect the quality of care provided at

their institutions, as well as their coworkers capability to work [42]. Anticipating the problem

may help lessen its impact, and early identification of psychological distress and health-care

support is essential.

Indeed, COVID-19 infection becomes an occupational injury when health-care workers

contract the virus through work or while commuting to work [11]. To support health-care

workers during future health emergences (such as future infections or disasters) and protect

them from such injuries, health-care leaders should, in accordance with other regulatory agen-

cies around the world, rapidly implement policy changes at institutional levels and at the local

level to facilitate a shift in culture towards improved well-being and workplace environments.

Social support is necessary as coping mechanism to decrease health-care workers’ psycho-

logical distress and promote positive feelings. Spinale et al. [43] reported that social support is

correlated with spirituality. Spirituality is associated with transcendental values that are gener-

ally influenced by personal experiences and grounded in religious traditions; however, a com-

parable sentiment can be achieved in a non-religious context. Spirituality can foster positive

feelings and promote physical and mental health [43]. People with greater spirituality have

also been reported to experience higher levels of well-being [44]. Thus, improving spirituality

among health-care workers during pandemics may help them relieve their physical and psy-

chological distress, and also support coworkers, patients, and patients’ family members. This is

especially important during pandemics, as these are times when spiritual specialists or reli-

gious leaders are unable to closely contact patients and health-care workers.

In summary, the present findings show that health-care workers feel depressed, anxious,

stressed, and fearful of the pandemic. This means that health-care workers are making critical

decisions in the course of their work while experiencing notable distress. Direct support from

management can help staff develop positive perceptions about work, and can help them man-

age stress. However, inadequate protection, perceived stigma, and negative feedback from

patients can exacerbate COVID-19-related psychological distress [45, 46]. Also, health-care

workers who perceive high level of psychological distress, need psychological support [47].

Que et al. [45] suggested that psychosocial interventions should be provided in the early stages

of pandemics for health-care workers who are at risk of experiencing psychological distress.

According to our findings, adequate social support is essential for addressing stress, anxiety,

and depression. However, additional research is required to explore the long-term effects of

the COVID-19 Pandemic on psychological distress among health-care workers.

Strengths and limitations

The strength of this study is that it measured psychological distress and social support among

health-care workers five months after the WHO declared the COVID-19 outbreak a pandemic,

and after public services in Jordan were reopened after the lockdown. The study also
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considered health-care workers’ psychological concerns after the pandemic was declared. This

is a strength because psychological distress among health-care workers during the pandemic

has been somewhat understudied. On the other hand, this study also contains limitations. One

of the principal limitations is the cross-sectional nature of the study. Psychological distress was

only evaluated cross-sectionally; consequently, we could not obtain information regarding

existing causal relationships. Further, the data did not represent the entire population of

health-care workers and the services in which they worked (intensive care, primary care. . .),

also, did not include other variables such as whether the participants had had any personal

experience of loss or illness due to COVID in their family or friends, and, as a result, the find-

ings cannot be used to make useful generalizations regarding health-care workers as a whole,

or to determine specific variables’ correlations with specific groups of health-care workers. A

larger sample of health-care workers recruited from various areas in Jordan is needed to verify

the results. Moreover, further research is needed to explore the long-term effects of the

COVID-19 Pandemic on health-care workers.

Implications for health-care workers

The results of this study showed that the COVID-19 Pandemic has fostered psychological dis-

tress among health-care workers in Jordan, and health-care workers have become acutely con-

scious of the threat of the virus’ spread. Thus, safeguarding the psychological well-being of

health-care workers is crucial during pandemic situations. Employers should endeavor to

identify approaches that can improve psychological distress among such workers.

Most health-care workers have direct contact with patients, and this can cause high levels of

anxiety. Managers and leaders should increase the support available for health-care workers in

their organizations and in health-care workers’ own social networks. Early identification of

psychological stress is important.

Being male, older, and having more clinical experience increase the risk of stress during

pandemics. Thus, during such situations psychological support is essential for this group.

However, older health-care workers should also proactively seek psychological support. Fur-

ther, efforts should be made to develop coworker support; health-care workers could aim to

help others implement effective decision-making in response to pandemic-related challenges.

Practical implications

The results of this study suggest that measures should be implemented to protect the mental

well-being of health-care workers during the COVID-19 Pandemic. Leaders in health-care

facilities should realize the importance of close relationships with health-care workers during

the extraordinary times they are facing in this pandemic. In addition to ensuring that the phys-

iological needs of health-care workers, such as availability of PPE and safe working environ-

ments, are met, leaders should reassure health-care workers that they and their families will be

adequately supported should they become infected with COVID-19. This support should

include medical, financial, and psychosocial assistance for both the health-care workers and

their families. Moreover, leaders and managers of health-care facilities should make efforts to

identify sources of anxiety and fear among health-care workers, and should schedule rigorous

assessments by professional psychologists and mental-health professionals. At the primary and

secondary levels, regular meetings should be held with health-care workers to promote the

development of healthy patterns of coping with the stressors of working with patients with or

suspected of having COVID-19. At the secondary level of prevention, individual counseling

for mental well-being concerns and early treatment is essential. Teams of professional psychol-

ogists should be available at each institution for health-care workers to contact at any time,
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and prompt treatment should be provided, and as follow-ups. In addition, peer support and

group discussions should be encouraged.

The major issues for health-care workers are fear, depression, anxiety, and stress. The par-

ticipants in this study felt that they received high social support, but they also showed higher

psychological distress. These characteristics should be considered when developing strategies

to address this. It is not clear whether health-care workers physically distance themselves from

their families as a result of lockdowns, social-distancing recommendations, and their close

contact with patients. If so, social support in the workplace could give health-care workers a

sense of being a member of a social network; consequently, health-care workers should be pro-

vided with opportunities to establish and strengthen such professional relationships.

Further, healing moral distress and occupational injuries are important. This requires col-

laboration between health-care workers, administrators, and representatives of the commu-

nity; in particular, an ethically admissible code for pandemic contexts should be established

that can strengthen health-care workers’ morals.

Conclusion

Our study demonstrated the presence of fear, depression, anxiety, and stress among health-

care workers during the COVID-19 Pandemic. The health-care workers examined considered

social support from families and friends to be important during the pandemic, and demon-

strated a need for increased social support to adjust to psychological distress. Factors deter-

mined to be associated with psychological distress were being male, married, aged 40 years or

older, and having more clinical experience. The influence of these factors may be related to the

environment in which health-care workers practice. Thus, this study suggests that health-care

organizations pay attention to health-care workers’ well-being and promote early assessment

and identification of psychological distress. It is also necessary to address social support

through policy since, as a result of social distancing, there are fewer opportunities for social

interaction and to attend events. Social support systems play an important role in protecting

health-care workers and reducing the prevalence of psychological distress.
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21. Li Y, Wang Y, Jiang J, Valdimarsdóttir UA, Fall K, Fang F, et al. Psychological distress among health

professional students during the COVID-19 outbreak. Psychol Med. 2020; 11:1–3. https://doi.org/10.

1017/S0033291720001555 PMID: 32389148.

22. Batra K, Singh TP, Sharma M, Batra R, Schvaneveldt N. Investigating the psychological impact of

COVID-19 among healthcare workers: A Meta-Analysis. Int J Environ Res Public Health. 2020; 5; 17

(23):9096. https://doi.org/10.3390/ijerph17239096 PMID: 33291511

23. Cobb S. Presidential address-1976. Social support as a moderator of stress. Psychosom Med. 1976;

38(5): 300–314. https://doi.org/10.1097/00006842-197609000-00003 PMID: 981490.

24. Mikkola L, Suutala E, Parviainen H. Social support in the workplace for physicians in specialization train-

ing. Med Educ Online. 2018; 23(1): 1435114. https://doi.org/10.1080/10872981.2018.1435114 PMID:

29464988.

25. Raosoft I. Sample size calculator. 2004. Available from Sample Size Calculator by Raosoft, Inc.

26. Jordanian Ministry of Health. Health statistics 2019; Available from: Human Resources—Ministry of

Health (moh.gov.jo)

27. Krejcie RV, Morgan DW. Determining sample size for research activities. Educ Psychol Meas. 1970;

30, 607–610

28. Eysenbach G. Improving the quality of web surveys: the Checklist for Reporting Results of Internet E-

Survey (CHERRIES). J Med Internet Res. 2004; 6(3): e34. https://doi.org/10.2196/jmir.6.3.e34 PMID:

15471760.

29. Ahorsu DK, Lin CY, Imani V, Saffari M, Griffiths MD, Pakpour AH. The fear of COVID-19 scale: develop-

ment and initial validation. Int J Ment Health Addict. 2020; 27: 1–9. https://doi.org/10.1007/s11469-020-

00270-8 PMID: 32226353.

30. Lovibond PF, Lovibond SH. The structure of negative emotional states: comparison of the Depression

Anxiety Stress scale (DASS) with the Beck Depression and Anxiety Inventories. Behav Res Ther. 1995;

33(3): 335–343. https://doi.org/10.1016/0005-7967(94)00075-u PMID: 7726811.

31. Zimet GD, Dahlem NW, Zimet SG, Fareley GK. The multidimensional scale of perceived social support.

J Pers Assess. 1988; 52: 30–41. https://doi.org/10.1207/s15327752jpa5201_2

32. Wong KL. Ong SF, Kuek TY. Constructing a survey questionnaire to collect data on service quality of

business academics. Eur J Soc Sci. 2012; 29: 209–221

33. Centers for Disease Control and Prevention. Older adult at greater risk of requiring hospitalization or

dying if diagnosed with COVID-19. Available from: https://www.cdc.gov/coronavirus/2019-ncov/need-

extra-precautions/older-adults.htm

34. Luceno-Moreno L, Talavera-Velasco B, Garcia-Albuerne Y, Martin-Garcia J. Symptoms of posttrau-

matic stress, anxiety, depression, level of resilience and burnout in Spanish health personnel during the

COVID-19 Pandemic. Int J Environ Res Public Health. 2020; 17(15): 5514. https://doi.org/10.3390/

ijerph17155514 PMID: 32751624.

35. Barello S, Palamenghi L, Graffigna G. Burnout and somatic symptoms among frontline healthcare pro-

fessionals at the peak of the Italian COVID-19 pandemic. Psychiatry Res. 2020; 290: 113129. https://

doi.org/10.1016/j.psychres.2020.113129 PMID: 32485487

PLOS ONE Psychological distress and social support among Jordanian healthcare workers

PLOS ONE | https://doi.org/10.1371/journal.pone.0247679 March 12, 2021 21 / 22

https://doi.org/10.12659/MSM.923549
http://www.ncbi.nlm.nih.gov/pubmed/32132521
https://doi.org/10.1007/s11920-020-01166-z
http://www.ncbi.nlm.nih.gov/pubmed/32651717
https://doi.org/10.1001/jamanetworkopen.2020.3976
http://www.ncbi.nlm.nih.gov/pubmed/32202646
https://doi.org/10.3390/ijerph17145218
https://doi.org/10.3390/ijerph17145218
http://www.ncbi.nlm.nih.gov/pubmed/32698320
https://doi.org/10.1098/rstb.2004.1483
http://www.ncbi.nlm.nih.gov/pubmed/15306398
https://doi.org/10.1192/bjp.bp.109.066266
http://www.ncbi.nlm.nih.gov/pubmed/20044665
https://doi.org/10.1017/S0033291720001555
https://doi.org/10.1017/S0033291720001555
http://www.ncbi.nlm.nih.gov/pubmed/32389148
https://doi.org/10.3390/ijerph17239096
http://www.ncbi.nlm.nih.gov/pubmed/33291511
https://doi.org/10.1097/00006842-197609000-00003
http://www.ncbi.nlm.nih.gov/pubmed/981490
https://doi.org/10.1080/10872981.2018.1435114
http://www.ncbi.nlm.nih.gov/pubmed/29464988
http://moh.gov.jo
https://doi.org/10.2196/jmir.6.3.e34
http://www.ncbi.nlm.nih.gov/pubmed/15471760
https://doi.org/10.1007/s11469-020-00270-8
https://doi.org/10.1007/s11469-020-00270-8
http://www.ncbi.nlm.nih.gov/pubmed/32226353
https://doi.org/10.1016/0005-7967%2894%2900075-u
http://www.ncbi.nlm.nih.gov/pubmed/7726811
https://doi.org/10.1207/s15327752jpa5201%5F2
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/older-adults.htm
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/older-adults.htm
https://doi.org/10.3390/ijerph17155514
https://doi.org/10.3390/ijerph17155514
http://www.ncbi.nlm.nih.gov/pubmed/32751624
https://doi.org/10.1016/j.psychres.2020.113129
https://doi.org/10.1016/j.psychres.2020.113129
http://www.ncbi.nlm.nih.gov/pubmed/32485487
https://doi.org/10.1371/journal.pone.0247679


36. Dall’Ora C, Ball J, Redfern O, Recio-Saucedo A, Maruotti A, Meredith P, et al. Are long nursing shifts on

hospital wards associated with sickness absence? A longitudinal retrospective observational study. J

Nurs Manag. 2019; 27(1):19–26. https://doi.org/10.1111/jonm.12643 PMID: 29978584.

37. Wong AH, Pacella-LaBarbara ML, Ray JM, Ranney ML, Chang BP. Healing the healer: protecting

emergency health care workers’ mental health during COVID-19. Ann Emerg Med. 2020; 76(4):379–

384. https://doi.org/10.1016/j.annemergmed.2020.04.041 PMID: 32534830

38. Harrison R. Examining the psychological resilience of COVID-19 health care providers. 2020 December

17 [Cited 2020 December 21]. Available from https://medicine.yale.edu/news-article/29364

39. Pappa S, Ntella V, Giannakas T, Giannakoulis VG, Papoutsi E, Katsaounou P. Prevalence of depres-

sion, anxiety, and insomnia among healthcare workers during the COVID-19 pandemic: a systemic

review and meta-analysis. Brain Behav Immun. 2020; 88: 901–907. https://doi.org/10.1016/j.bbi.2020.

05.026 PMID: 32437915.

40. Labrague LJ, De Los Santos J. COVID-19 anxiety among front-line nurses: predictive role of organiza-

tional support, personal resilience and social support. J Nurs Manag. 2020; 22(7): 1653–1661. https://

doi.org/10.1111/jonm.13121 PMID: 32770780

41. Mostafa A, Sabry W, Mostafa NS. COVID-19-related stigmatization among a sample of Egyptian

healthcare workers. PLoS One. 2020 Dec 18; 15(12):e0244172. https://doi.org/10.1371/journal.pone.

0244172 PMID: 33338064.

42. Rosa WE, Schlak AE, Rushton CH. A blueprint for leadership during COVID-19. Nurs Manage. 2020;

51(8):28–34. https://doi.org/10.1097/01.NUMA.0000688940.29231.6f PMID: 32665503.

43. Spinale J, Cohen SD, Khetpal P, Peterson RA, Clougherty B, Puchalski CM, et al. Spirituality, social

support, and survival in hemodialysis patients. Clin J Am Soc Nephrol. 2008; 3(6): 1620–1627. https://

doi.org/10.2215/CJN.01790408 PMID: 18922991

44. Ivtzan I, Chan CP, Gardner HE, Prashar K. Linking religion and spirituality with psychological well-

being: examining self-actualisation, meaning in life, and personal growth initiative. J Relig Health. 2013;

52(3): 915–929. https://doi.org/10.1007/s10943-011-9540-2 PMID: 21968697

45. Que J, Shi L, Deng J, Liu J, Zhang L, Wu S, et al. Psychological impact of the COVID-19 pandemic on

healthcare worker: a cross-sectional study in China. Gen Psychiatr. 2020; 33(3): e100259. https://doi.

org/10.1136/gpsych-2020-100259 PMID: 32596640

46. Mo Y, Deng L, Zhang L, Lang Q, Liao C, Wang N, et al. Work stress among Chinese nurses to support

Wuhan in fighting against COVID-19 epidemic. J Nurs Manag. 2020; 28(5): 1002–1009. https://doi.org/

10.1111/jonm.13014 PMID: 32255222.

47. Conti C, Fontanesi L, Lanzara R, Rosa I, Porcelli P. Fragile heroes. The psychological impact of the

COVID-19 pandemic on health-care workers in Italy. PLoS One. 2020 Nov 18; 15(11):e0242538.

https://doi.org/10.1371/journal.pone.0242538 PMID: 33206714.

PLOS ONE Psychological distress and social support among Jordanian healthcare workers

PLOS ONE | https://doi.org/10.1371/journal.pone.0247679 March 12, 2021 22 / 22

https://doi.org/10.1111/jonm.12643
http://www.ncbi.nlm.nih.gov/pubmed/29978584
https://doi.org/10.1016/j.annemergmed.2020.04.041
http://www.ncbi.nlm.nih.gov/pubmed/32534830
https://medicine.yale.edu/news-article/29364
https://doi.org/10.1016/j.bbi.2020.05.026
https://doi.org/10.1016/j.bbi.2020.05.026
http://www.ncbi.nlm.nih.gov/pubmed/32437915
https://doi.org/10.1111/jonm.13121
https://doi.org/10.1111/jonm.13121
http://www.ncbi.nlm.nih.gov/pubmed/32770780
https://doi.org/10.1371/journal.pone.0244172
https://doi.org/10.1371/journal.pone.0244172
http://www.ncbi.nlm.nih.gov/pubmed/33338064
https://doi.org/10.1097/01.NUMA.0000688940.29231.6f
http://www.ncbi.nlm.nih.gov/pubmed/32665503
https://doi.org/10.2215/CJN.01790408
https://doi.org/10.2215/CJN.01790408
http://www.ncbi.nlm.nih.gov/pubmed/18922991
https://doi.org/10.1007/s10943-011-9540-2
http://www.ncbi.nlm.nih.gov/pubmed/21968697
https://doi.org/10.1136/gpsych-2020-100259
https://doi.org/10.1136/gpsych-2020-100259
http://www.ncbi.nlm.nih.gov/pubmed/32596640
https://doi.org/10.1111/jonm.13014
https://doi.org/10.1111/jonm.13014
http://www.ncbi.nlm.nih.gov/pubmed/32255222
https://doi.org/10.1371/journal.pone.0242538
http://www.ncbi.nlm.nih.gov/pubmed/33206714
https://doi.org/10.1371/journal.pone.0247679

