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Background: Healthcare workers (HCWs) have been severely impacted by the COVID-19 pandemic. In addition to their risk of
direct exposure to the virus, they were subjected to long working hours, scarcity of PPE, and additional stressors that impacted their
psychological wellbeing. The purpose of this study was to assess anxiety and its predictors among a sample of HCWs at the American
University of Beirut Medical Center (AUBMC) and to evaluate the association between resilience and anxiety.

Methods: This cross-sectional study was conducted using an online survey between March and June 2021 among HCWs at AUBMC.
The psychosocial scale section included the 7-item generalized anxiety disorder (GAD-7) scale and a 25-item resilience scale,
validated tools used to assess anxiety and resilience respectively. Data were analyzed on SPSS version 27, and descriptive statistics
were applied. Predictors were evaluated using bivariate and multivariate linear regression.

Results: From a total of 92 participants, 75% were involved in direct patient care, and of those, 95% worked directly with suspected
or confirmed COVID-19 patients. The majority (83%) had minimal to mild anxiety, whereas the rest had moderate to high anxiety
levels. Around 41% reported moderately high to high resilience, 47% were found to be between the low end and moderate resilience
scale and only 12% had very low or low resilience. More than 80% of the participants received PPE training, reported always working
with adequate preventive infection control measures, and were vaccinated. Further, more than 70% of participants reported trusting the
management and agreed that the safety of the workers is considered a high priority. No significant association between socio-
demographic and COVID-19 work exposure factors with anxiety was found. Multivariate analysis results showed that a lower anxiety
score was associated with higher resilience (p = 0.011).

Conclusion: This study has shown a strong association between low anxiety levels and high resilience scores in this group of mostly
vaccinated HCWs caring for COVID-19 patients. The high percentage of vaccination along with PPE availability could explain the
low anxiety levels reported among the participants.

Keywords: COVID-19, healthcare workers, anxiety, resilience, Lebanon

Introduction

Coronavirus disease 19 (COVID-19), which was first identified in Wuhan, China in early December 2019 rapidly spread
to almost every country across the world posing a public health emergency of international concern. On March 11, 2020,
the World Health Organization (WHO) declared COVID-19 a global pandemic.' Lebanon, a 3rd world country currently
facing harsh economical and political crises, has been hit hard by this ongoing pandemic where more than 600,000
confirmed COVID-19 cases and 8000 deaths have been reported since the epidemic began, according to the World Health
Organization (WHO).2
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Healthcare workers (HCWs) have been at the frontline in the fight against this pandemic and face a substantial risk of
infection during the COVID-19 outbreak. Beyond the risk of infection, pandemics and outbreaks have a psychological
impact on HCWs as they might become vectors in infection transmission. In addition, HCW worked for long hours,
suffered from the scarcity of personal protective equipment (PPEs), and had to face difficult situations such as deciding
which patients to treat after resources became limited.®> These difficulties result in adverse mental health outcomes that
are not only detrimental to HCWs’ well-being, but may reduce their ability to address effectively the health emergency.*
Moreover, psychological distress among HCWs has been shown to be associated with a range of psychopathology
including serious life-threatening behaviors as suicidal ideation.” A cross-sectional survey investigating the psychological
levels of HCWs in multiple centers in China reported that 54.2% and 58% of 958 HCWs had symptoms of anxiety and
depression, respectively.® Another meta-analysis study assessing the severity of mental problems during the COVID-19
pandemic and comparing the pooled incidence between COVID-19 and SARS and MERS, showed a higher overall
prevalence of depression (27%) and a lower pooled incidence of post traumatic stress disorder (PTSD) during COVID-19
(16.4%) compared with SARS and MERS outbreaks.’

In Lebanon, the waves of COVID-19 patients that saturated the health care system, the subsequent overwhelming
workload, the fake news portrayed by the media, along with the lack of needed drugs given the economic crisis and
devaluation of the currency, are all factors that may contribute to the mental burden of HCWs. Previous studies carried
out in Lebanese hospitals in 2020 showed a prevalence of 24% and 23% of anxiety and depression among HCWs
respectively, emphasizing the need to assess factors associated with anxiety in this population.®’

Resilience is the ability to withstand adversity and bounce back from difficult life events. In dealing with long-term
pandemics, resilience or the ability to positively cope with challenging difficulties is an important asset. Several studies
have highlighted the importance of resilience and coping behaviors in mitigating the psychological stress and mental
breakdowns among HCWs during infectious disease outbreaks such as SARS, Ebola, and MERS-CoV.!%!! Further,
evidence suggests that individuals who lack sufficient resilience and adaptive capacities are more likely to suffer negative
mental repercussions during stressful situations like disasters and pandemics.'?

To our knowledge, studies assessing risk and protective factors associated with anxiety among HCWs during the
COVID-19 pandemic are limited, as is data on resilience among HCWs and the effect of resilience on their anxiety
levels. Therefore, the current study aims to assess anxiety and its predictors among a sample of HCWs at the
American University of Beirut Medical Center (AUBMC), and evaluate the association between resilience and

anxiety.

Methods

Study Design

Healthcare workers at AUBMC, a tertiary care center affiliated with a university completed a survey assessing their
exposure to COVID-19 as well as their anxiety and resilience levels. All healthcare workers (nurses, doctors, clerks,
administrative officers, technicians, phlebotomists, and others) at AUBMC from any nationality were eligible for
participation. The study was announced through flyers and posters that were distributed throughout the medical center.
Convenience sampling was used where all participants who filled out the survey were enrolled. The study protocol was
approved by the institutional review board (IRB) at the American University of Beirut.

Participants completed an online questionnaire which included the following sections: demographics, COVID-19
occupational and home exposure, work history, PPE training and use, self-reported past medical history, COVID-19
vaccination history, and psychosocial scales. The psychosocial section included the highly reliable and validated scales,
7-item generalized anxiety disorder (GAD-7) scale,'® and the 25-item resilience scale (Connor-Davidson Resilience scale
(CD-RISC scale)).'"* GAD-7 scale had 7 questions rated from 0 to 3 with 0 indicating not at all, 1 several days, 2 more
than half of the days, and 3 almost every day. The resilience scale had 25 questions rated from 1 to 7 where 1 represents
the lowest agreement with the statement and 7 the highest one. Anxiety and resilience scores were computed by adding
the scores of all questions in each scale separately.
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Following the GAD-7 guidelines, the anxiety score was divided into 4 categories: minimal (0—4), mild (5-9), moderate
(10-14), and severe (15-21) anxiety. Resilience score was originally categorized in 6 categories: very low (25-100), low
(101-115), on the low end (116—130), moderate (131-145), moderately high (146—160), and high (161-175). For analysis
purposes, the score was further recoded into three categories: low (25-115), moderate (116—145), and high (146-175)
resilience.

Data Collection
The questionnaire was developed as an online survey, a statistical survey web application used to collect data. The link to
the survey was shared with the participants, and the questionnaire was completed online. Data were collected between
March and June 2021. This study was conducted in accordance with the principles of the Declaration of Helsinki, and
written informed consent was obtained from each participant before the completion of the questionnaire.

The responses of the survey were anonymous, and each participant was assigned a code. The study results were
analyzed and reported in aggregate form.

Data Analysis
Data on 92 healthcare workers were entered, cleaned, and analyzed on SPSS version 27. Frequency and percentages were
presented for categorical variables, whereas mean and standard deviation were presented for continuous variables.

The continuous outcome (anxiety score) was log-transformed as the dependent variable was found to be log-normally
distributed. Linear regression was run for the log-transformed outcome with the following predictors: age, marital status,
gender, occupation, COVID-19 vaccination status, and resilience. A p-value of <0.05 was considered statistically significant.

Results

As shown in Table 1, the majority of the participants were female (66.3%) and were less than 35 years old (56.5%). Most
of the participants (96.6%) were Lebanese, and half of them were married. The vast majority (74%) reported no past
medical history.

As for their occupation, 58% of the participants were nurses or medical doctors, and the remaining were distributed
between clerks, administrative officers, technicians, phlebotomists, and others.

Nearly 80% of the participants were vaccinated against COVID-19 at the time of participation. Similarly, around 80%
had previously been tested for COVID-19 in the context of a fever or upper respiratory tract infections (URTI)
symptoms, and of those, 27% tested positive. Seventy-five percent or 66 participants were involved in direct patient
care, and of those, 95% have worked directly with suspected or confirmed COVID-19 patients.

The resilience score shows that only 12.1% of the participants had very low or low resilience, and the remaining
87.9% had either moderate resilience (47%), or moderately high to high resilience scores (40.9%). The detailed
descriptive data can be seen in Table 1 below.

The GAD-7 anxiety data are summarized in Table 2. The median anxiety score was 4, meaning that more than half of
the participants reported minimal anxiety (score 0—4). When looking at the four categories of the GAD-7 scores, 82.7%
of the participants had minimal to mild anxiety, whereas the rest had moderate to high anxiety levels.

The detailed descriptive statistics of exposure variables can be found in Table 3 below. Most of the participants (75%)
reported working with a COVID-19 positive colleague, and 49.1% declared working closely with COVID-19 patients
(within 2 meters). Around 90% stated always working with a surgical mask on, and more than 95% reported receiving
PPE training the past 3 years. Although more than two-thirds of the HCW reported having too much work to do
everything well, the overwhelming majority reported that safety and health conditions at work were good, that safety is
a high priority for management, and that they trust management.

In the bivariate analysis, none of the independent variables in Tables 1 and 3 were found to be significantly associated
with anxiety at a 95% level of significance.

The results of the multivariable regression analysis are presented in Table 4 below. Resilience was found to be
a significant predictor of anxiety score (p=0.011*) controlling for gender, age, marital status, position, and COVID-19
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Table | Descriptive Statistics of the Study Population
Variable Frequency (%) or
Mean (SD¥)
Gender
Female 63 (70.8%)
Male 26 (29.2%)
Age 34.35 (+8.318)
Nationality
Lebanese 85 (96.6%)
Other 3 (3.4%)
Position
Nursing 29 (33.0%)
Doctor 22 (25.0%)
Clerk 3 (3.4%)
Administrative officer 13 (14.8%)
Technician 3 (3.4%)
Phlebotomist 3 (3.4%)
Other 15 (17.0%)
Marital status
Married 45 (51.1%)
Not Married 43 (48.9%)
Diagnosed with a medical condition
None 67 (73.6%)
Asthma 4 (4.4%)
Autoimmune disease 2 (2.2%)
Diabetes 2 (2.2%)
Heart problems 1 (1.1%)
Hypertension 3 (3.3%)
Others 12 (13.2%)
Vaccinated against COVID-19
Yes 73 (82.0%)
No 16 (18.0%)
Previously got tested for COVID-19
Yes 70 (78.6%)
No 19 (21.4%)
COVID-19 test results
| tested negative for COVID-19 51 (72.9%)
| tested positive for COVID-19 19 (27.1%)
Involved in direct patient care
Yes 66 (75.0%)
No 22 (25.0%)
Worked with patients suspected or confirmed to
have COVID-19
Yes 60 (95.2%)
No 3 (4.8%)
(Continued)
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Table | (Continued).

Variable Frequency (%) or
Mean (SD¥*)

Resilience

Very low/low 8 (12.1%)

On the low end/ moderate 31 (47%)

Moderately high/ high 27 (40.9%)

Abbreviation: *SD, standard deviation.

Table 2 Anxiety Score and Categories

Anxiety Score Levels N (%) (N=81)

0—4 (minimal anxiety) 41 (50.6%)

5-9 (mild anxiety) 26 (32.1%)

10-14 (moderate anxiety) | 9 (11.1%)

15-21 (high anxiety) 5 (6.2%)
Median and Percentiles
25th 50th 75th
2.00 4.00 7.00

vaccination. Particularly, high resilience had a negative association with the anxiety score, meaning that participants with
high resilience had low anxiety scores.

Discussion

In this study surveying 92 HCWS at AUBMC, high resilience was significantly associated with low anxiety. More than
80% of the participants received PPE training, reported following preventive infection control measures, and were
vaccinated against COVID-19. More than three-quarters of participants had minimal to mild anxiety. No significant
association between exposure to COVID-19 patients and anxiety was found.

The multivariate analysis showed that high resilience was found to be a significant predictor of anxiety score
(p=0.011) with a negative association. This result is similar to findings of HCWs in other countries such as China,
United States, Indonesia, and Turkey.'>'® Several studies reported the effectiveness of building resilience to improve
employee well-being and reduce their burnout, especially in high-risk and demanding environments.'**° Research on
resilience has also pinpointed its role in improving quality of care and patient satisfaction.”' Interventions that aim to
preserve and further increase resilience levels are highly recommended, including monitoring the health status of
professionals, offering targeted support programs as stress management and coping techniques, and imposing policies
to provide optimal working environments that prioritize the health and safety of HCWs.*

When assessing the resilience levels of the study participants using the 25-item Resilience Scale, 40.9% reported
moderately high to high resilience, 47% were found to be between the low end and moderate resilience scale and only
12.1% had very low or low resilience. This finding is in agreement with studies assessing the resilience of nurses and
HCWs in Lebanon,> and other countries (China, Indonesia, and India).'>!”?* The high resilience levels among the
participating HCWs may be attributable to the gratitude expressed by the public towards Lebanese masked heroes, which
could have boosted their enthusiasm and raised their willingness to fight the pandemic. Furthermore, the high adaptability
of the Lebanese population as a whole and caregivers particularly may be explained by the historical background of
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Table 3 Descriptive Statistics (Frequency and Percentages) of Exposure Variables, PPE Use, and Workplace Factors

Exposures

Frequency of working with patients as the primary

work activity for the day

Categories N (%) (N=92)
Once a month or less 28 (31.8%)
Weekly (between one to four times) 12 (13.6%)

4-6 days per week

48 (54.5%)

Working with a COVID-19 positive colleague

Yes
No

69 (75.0%)
23 (25.0%)

Frequency of close contact with COVID-19 persons

Once a month or less

69 (80.2%)

(such as family or friends) outside of work 1-2 days; 2—4 days; once a week or less 12 (14.0%)
4-6 days per week 5 (5.8%)
During the last 28 days you worked with patients, At a single primary location (emergency room, 41 (68.3%)
where did you primarily work? primary team, etc.)
At many locations throughout the hospital 14 (23.3%)
(respiratory patients, patient transport, etc.)
Others 5 (8.3%)
Time spent in the Intensive Care Unit (ICU) with Never 40 (69.0%)
known COVID-19 patients Sometimes 6 (10.3%)
About half of the times 3 (5.2%)
Most of the times 1 (1.7%)
Always 8 (13.8%)
Time spent in hospital floors with known COVID-19 | Never 38 (66.7%)
patients Sometimes 12 (21.0%)
About half of the times 2 (3.5%)
Most of the times 0 (0.0%)
Always 5 (8.8%)
Frequency of working closely with COVID-19 Never 26 (45.6%)
patients (within 2 meters) Almost never 3(5.3%)
Sometimes 10 (17.5%)
Fairly often 3 (5.3%)
Always 15 (26.3%)
Frequency of performing a procedure or exam on Never 26 (45.6%)
COVID-19 patients Almost never 3 (5.3%)
Sometimes 10 (17.5%)
Fairly often 3 (5.3%)
Always 15 (26.3%)
Frequency of performing aerosol generating Never 32 (55.2%)
procedure for COVID-19 patients Almost never I (1.7%)
Sometimes 7 (12.1%)
Fairly often 6 (10.3%)
Always 12 (20.7%)
Working with PPE on (N95 or respirator) Never 10 (20.0%)
Almost never | (2.0%)
Sometimes 4 (8.05)
Often 6 (12.0%)
Always 29 (58.0%)

(Continued)
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Table 3 (Continued).

Exposures Categories N (%) (N=92)
Working with PPE on (surgical face mask) Never 0 (0.0%)
Almost never 0 (0.0%)
Sometimes 0 (0.0%)
Often 4 (7.8%)
Always 47 (92.2%)
Working with PPE on (face shield) Never 13 (26.0%)
Almost never 10 (20.0%)
Sometimes 9 (18.0%)
Often 7 (14.0%)
Always I (22.0%)
Working with PPE on (gloves) Never 4 (7.8%)
Almost never 1 (2.0%)
Sometimes 3 (5.9%)
Often 7 (13.7%)
Always 36 (70.6%)
Working with PPE on (gown) Never 5 (10.2%)
Almost never 4 (8.2%)
Sometimes 5 (10.2%)
Often 12 (24.5%)
Always 23 (46.9%)
Have been fit tested for N95 mask in the past 3 years | Yes 26 (74.3%)
No 9 (25.7%)
Received in person training for PPE in the past 3 years | Yes 35 (94.6%)
No 2 (5.4%)
Received online training for PPE in the past 3 years Yes 45 (95.7%)
No 2 (4.3%)
| trust the management of the place where | work Agree 66 (77.6%)
Disagree 19 (22.4%)
The safety of workers is a high priority with Agree 65 (75.6%)
management where | work Disagree 21 (24.4%)
| have too much work to do everything well Agree 58 (69.9%)
Disagree 25 (30.1%)
The safety and health conditions where | work are Agree 70 (80.4%)
good Disagree 17 (19.5%)

Lebanon, a country that has experienced several war episodes, civil disturbance, and economic crises over the past
decades.” Another possible factor, as suggested by an Indian study,*® could be coping strategies that HCWs have gained
during the development of their professional careers, including competitive and vigorous training, long working hours,
associated burnout, and routine exposure to a variety of infectious diseases. Paradoxically, exposure to such stressors
greatly improves the attitude of health professionals in the face of the current crisis.

The low level of anxiety reported by study participants is in line with the results of a study assessing the mental health
among Lebanese HCWs at the same medical center 6 months after the start of the COVID-19 pandemic, showing that only
23% of the participants had anxiety symptoms.® However, several studies from different middle and high-income countries
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Table 4 Multivariate Linear Regression Model for Log (Anxiety)

Exp (95.0% CI)
B Exp B Lower Bound Upper Bound P-value

Gender - Female 0.092 1.10 0.89 1.34 0.368
Age (> 35) 0.254 1.29 0.99 1.69 0.063
Marital status — Married —0.230 0.79 0.61 1.03 0.078
COVID-19 vaccination- No 0.134 1.14 0.86 1.52 0.343
Occupation

Nursing —0.487 0.61 0.30 1.25 0.175
Doctor —0.425 0.65 0.24 1.34 0.239
Admin —0.410 0.66 0.31 1.43 0.285
Technician —0.198 0.82 0.30 227 0.696
Phlebotomist —0.965 0.38 0.14 1.00 0.051
Other —0.288 0.75 0.35 1.62 0.453
Resilience

Moderate —0.240 0.79 0.58 1.07 0.121
High —0.434 0.65 0.47 0.90 0.011*

Notes: Variables included in the model were: Gender (reference: male); age (reference: <35); marital status (reference: not married); position (reference: clerk); COVID-19
vaccination (reference: yes); resilience (reference: low). *Significant P-value<0.05.

reported higher levels of anxiety among HCWs.?’>° The low prevalence of anxiety in our study compared to others may be
explained by the good work environment, high trust in the management of the hospital, and adequate training and use of
different PPE, where more than 70% of our participants trusted the management and agreed that the safety of the workers is
considered a high priority. Moreover, more than half the participants reported always wearing different types of PPE (N95,
surgical mask, gloves, and others) and having them readily available, while working. A multi-centered study evaluating the
association between workplace factors and the mental health of HCWs during the pandemic in 41 countries supports these
findings. A significant association between workplace factors and mental health of HCWs was reported: not being provided
with appropriate PPE (p <0.001), perceived poor workplace support within area/specialty (p <0.001), and perceived poor
mental health support (p <0.001) negatively affected the psychological well-being of HCWs during COVID-19.%" In the
current study, PPE use was not significantly correlated with anxiety, which might result from the fact that PPE use was
extremely prevalent and such an association could not be elicited. In addition, the timing of the data collection occurred
a year following the 1st COVID-19 case in Lebanon, which may have increased HCWs’ adaptability and preparedness in
facing the pandemic with less anxiety. Another important explanation of the participants’ low anxiety levels may be the
high percentage of vaccinated HCWs (82.0%) by the time this study took place. This is supported by the findings of a study
carried out to evaluate the impact of COVID-19 vaccination on mental health, reporting that vaccinated individuals had
higher life satisfaction scores and lower scores for depression, anxiety, and hopelessness.

Concerning exposure factors, 58% of the sample participants were nurses or medical doctors, and around 80% had
previously been tested for COVID-19 after presenting symptoms suggestive of COVID-19 infection. Nearly three-
quarters of the participants were involved in direct patient care and of those, 95% have worked directly with suspected or
confirmed COVID-19 patients. The bivariate analysis results showed no association between demographic or exposure
factors with the anxiety levels of HCWs. This could have been different if the survey had been administered before
vaccination. A study done in Turkey showed statistically significant differences in the participants’ anxiety levels with
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respect to their age, gender, unit of work, marital status, status of having children, and presence of a chronic disease (p <
0.05).%

This study is among the first to report the association between higher resilience levels and lower anxiety among health
professionals directly caring for COVID-19 patients. However, it has a few limitations. First, the comparatively small number
of participants (92 HCWs) who provided data can be considered a limitation in terms of generalizability of the results. Future
studies may reveal more generalizable results by collecting data from a higher number of healthcare professionals. Moreover,
the majority of the participants were nurses and medical doctors, thus creating some source of selection bias. Besides, the
AUBMC is a private better-resourced healthcare institution in Lebanon and its characteristics likely differ significantly from
those of other private and governmental hospitals in the country. Thus, the generalizability of the findings could be limited to
hospitals with a similar context. Another limitation of the study is that self-reported answers to anxiety questions might
include a degree of source and recall bias. To add, this study had a cross-sectional nature, and consequently, it cannot be used
to assume causality. Finally, the study was performed via an online lime survey, in which we relied completely on information
provided by the respondents, thus increasing the possibility of misunderstanding some of the questions in the survey
questionnaire. These findings constitute an initial study that could help direct larger future research aimed at examining
resilience and mental health in the setting of health crises and implementing resilience-based programs.

In summary, this study provides preliminary evidence about the significance of resilience in coping with stressors and
mitigating anxiety in times of hard circumstances as health pandemics. Resilience development needs to be made
a priority to prepare HCWs to deal with crises and reduce mental health problems in the future. Some ways that can help
in acquiring resilience are experience, learning, and formal training.>*>> In addition, the findings of a study assessing the
psychological resilience of HCWs during COVID-19 revealed that HCWs’ quality of sleep, positive emotions and life

satisfaction need to be enhanced in order to raise their psychological resilience during the pandemic.>®

Conclusion

Results have shown a strong association between the high resilience scores and low anxiety levels, highlighting the
importance of high resilience as a protective factor for mental distress of frontline workers during the pandemic. This
may be utilized by hospitals’ management to work on increasing HCWs’ resilience through providing education, training,
psychiatric help, and modifications in workplace culture.
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