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Abstract

Coronavirus disease 2019 (COVID-19) infection has become a clinical threat to healthy peo-

ple as well as immunocompromised patients and those with pre-existing chronic diseases

around the world. This study, which used a cross-sectional correlational design, aimed to

assess the levels of fear and health anxiety and to investigate their predictors during the cur-

rent outbreak of COVID-19 in immunocompromised and chronic disease patients in Saudi

Arabia. Sociodemographic and clinical data, fear of COVID-19, and health anxiety measure-

ments were collected by online surveys from June 15 to July 15, 2020. Univariate and multi-

ple linear regression analysis was used to identify predictors. A total of 1,030 patients in 13

provinces in Saudi Arabia completed the questionnaire. A significant number of patients

with chronic diseases experienced considerable levels of fear and anxiety during the

COVID-19 outbreak. It was found that 21.44% of participants met the criteria for anxiety

cases, and 19.4% were considered borderline anxiety cases. In regression analysis, signifi-

cant predictors of fear and health anxiety were female gender, lower education, middle-

aged, divorced or widowed, receiving immunosuppressants, type of chronic disease

(Crohn’s disease, hypertension, and cardiovascular diseases), and media use as a source

of knowledge about COVID-19. Immunocompromised and chronic disease patients are

vulnerable to fear and anxiety during epidemic infectious diseases such as COVID-19. Opti-

mizing this population’s compliance with appropriate infection prevention and control strate-

gies is crucial during the infectious outbreaks to ensure their safety, to decrease the risk of

infection and serious complications, and reduce their fear and health anxiety. Effective posi-

tive psychological interventions and support strategies also need to be immediately
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implemented to increase psychological resilience and improve the mental health of these

patients. Due to the COVID-19 outbreak, chronic disease patients in Saudi Arabia need spe-

cial attention from health authorities, policymakers, and healthcare professionals to manage

maladaptive forms of health anxiety and fear.

1. Introduction

Coronavirus disease 2019 (COVID-19), an infectious respiratory syndrome caused by the

novel coronavirus SARS-CoV-2, has spread exponentially across 211 countries since January

2020, including the Middle East. The primary mode of COVID-19 transmission is by respira-

tory droplets and contact, putting anyone at high risk of exposure [1]. In June 15, 2020, more

than 7 million COVID-19 cases and 431 541 deaths occurred around the world [2]. In Saudi

Arabia (SA), the Ministry of Health (MOH) COVID-19 daily reporting as of June 14, 2020,

revealed a total of 131,774 confirmed cases among Saudis [3]. As of July 16, 2020, it reported

243,238 confirmed cases with 2,370 deaths, the highest among the Arab states of the Persian

Gulf [3]. The WHO formally declared the COVID-19 outbreak a public emergency on January

30, 2020, and a global pandemic on March 11, 2020 [4, 5]. Immunocompromised and chronic

disease patients are under tremendous psychological and physical stress in the face of this

large-scale infectious public health crisis.

Immunocompromised patients and those with pre-existing chronic diseases such as cancer,

diabetes, hypertension, cardiovascular and renal diseases, and respiratory disorders tend to be

at greater risk of developing serious complications and are at high risk of death due to

COVID-19 infection [6–8]. Liang et al. [8] indicated that cancer patients are more vulnerable

to infection than those without cancer due to their state of systemic immunosuppression,

caused by cancer itself and treatment modalities such as radiotherapy or chemotherapy. Guo

et al. [7] stated that COVID-19 infection can alter the course of the underlying disease in

patients with cardiovascular problems and can increase mortality because the overall stress

caused by this infection can affect the cardiac muscle. According to preliminary estimates in

the United States, around one-third of infected patients with COVID-19 (2,692, 38%), had at

least one chronic disease or risk factor; the most common were cardiovascular diseases (647,

9%), chronic lung diseases (656, 9.2%), and diabetes (784, 11%) [6]. SA is a leading country

with a high prevalence of chronic diseases (ischemic heart disease, hypertension, chronic kid-

ney disease, diabetes, asthma, gastric/peptic ulcer, and cancers) due to rapid economic devel-

opment, urbanization, smoking, and changes in lifestyle patterns [9–11]. It accounted for 75%

of cancer cases in a 12-year cancer prevalence report of Gulf Cooperation Council states and

ranked seventh in the world for its diabetes rate [12, 13]. However, data on the prevalence of

chronic conditions among Saudi patients with COVID-19 have not yet been published. The

increasing number of confirmed cases, a lack of knowledge of COVID-19, the rapid transmis-

sion rate, lockdown conditions, difficulties in routine medical treatments, shortages of human

resources in hospitals, insufficient psychological preparation, separation from loved ones, loss

of freedom, and uncertainty over illness status may cause anxiety, emotional disturbance, con-

fusion, depression, and fear among immunocompromised and chronic disease patients during

the outbreak [14–16]. Anxiety and panic, caused by stress and loneliness, may also be common

among these patients leading to negative effects [15].

Since the outbreak of COVID-19, few studies outside of SA have examined the psychologi-

cal impact on immunocompromised and chronic diseases patients and found that they experi-

enced psychological disorders such as depression, stress, and anxiety [15, 17]. However, the

PLOS ONE Fear of COVID-19 and health anxiety in immunocompromised and chronic disease patients

PLOS ONE | https://doi.org/10.1371/journal.pone.0250554 April 26, 2021 2 / 13

https://doi.org/10.1371/journal.pone.0250554


sample sizes of early surveys have been comparatively small (<400 participants) because of the

limited time-frame of the investigations [15, 17]. Moreover, uncertainty and fear are common

in any disease outbreak, and therefore, appropriate infection prevention and control strategies

and effective mental health and medical interventions are essential for this highly vulnerable

population. Therefore, the current study aimed to assess the levels of fear and health anxiety

during the current outbreak of COVID-19 in SA in immunocompromised and chronic disease

patients. It further aimed to investigate possible predictors (sociodemographic and clinical fac-

tors, sources of knowledge about COVID-19, and media exposure) of increased fear and health

anxiety regarding COVID-19.

2. Materials and methods

2.1. Study design and participants

This cross-sectional correlational study was conducted from June 15 to July 15, 2020, in a

period when the Saudi MOH reported a high number of COVID-19 cases, including critical

cases, and precautionary strict measures were imposed by several Middle Eastern countries,

and fear and worry towards this emerging infection was increasing among the public. Various

measures were taken by the Saudi government to reduce the spread of the virus during the

pandemic (at the period of data collection) such as lockdowns, social distancing, restrictions

on public gatherings and internal movements, and self-isolation. Anonymous Online Arabic

questionnaires, using a Google Forms Survey to ensure easy access and wide reach, were sent

to people throughout the country via popular professional networks and social media plat-

forms (email, Facebook, Twitter, LinkedIn, and WhatsApp). Immunocompromised and

chronic disease patients were contacted through sending private recruitment messages, asking

for referrals, posting/tweeting in chronic disease discussion groups, posting Facebook-targeted

ad, tagging users, chronic patient support groups, and Saudi health organizations/society who

have a large following, as well as asking some social media influencers to post the study adver-

tisement to their followers. Convenience and snowball sampling methods were used to recruit

participants, and a total of 1,030 immunocompromised and chronic disease patients from 13

provinces in SA were surveyed. The questionnaire included general sociodemographic charac-

teristics (age, gender, nationality, marital status, number of children, education, place of resi-

dence, employment status, and monthly income), clinical data (smoking history [non-smoker

or active smoker; currently smoked at least one cigarette a day], type of chronic diseases,

whether taking immunosuppressants or received antibiotics recently), fear, and hospital anxi-

ety. Furthermore, data were collected on sources of knowledge about COVID-19 (MOH web-

site, social media, radio, television, newspaper, and friends) and hours per day of media

exposure receiving information about COVID-19 in the last week. Participation was voluntary

and prior written informed consent online was provided by all study participants (information

regarding participation, confidentiality, and informed consent were written clearly in the

online submission information). Answers to all questions were mandatory, and participants

were unable to submit their answers if any question was left unanswered, to avoid any missing

data. Also, while creating the Google Form Survey, we turned on the option that says “Allow

only one response per user” to avoid the questionnaire being answered by the same participant

more than once. During the data cleaning process, any replicate submissions that we might

expect from a single person were deleted before starting the actual analysis. Also, in the Google

Form Survey we created screening questions to screen out people who did not meet the inclu-

sion criteria. Based on this, the eligible participants could only move on to next page to com-

plete the study survey. The Research Ethics Committee of the Faculty of Nursing at King

Abdulaziz University Hospital reviewed and approved this study (No. 2020REC03).
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According to Green [18], in regression studies, the minimum sample size needed with eight

additional observations per term should be 50, where n� 50 + 8m, with m being the number

of predictors. Therefore, a sample size of 138 participants would be required in this study for

multiple regression analysis with 11 independent variables. However, for a non-experimental

clinical study, a larger sample size of 300 or more is necessary [19]. Bullen indicates that most

statisticians agree that a minimum sample size of 100 is needed to obtain some kind of mean-

ingful result and that if the population more than 5000, the maximum sample size is 1000,

which will usually yield a reasonably accurate result [20]. To increase the statistical power for

strengthening the findings’ robustness and detecting smaller effects, we allowed a larger sam-

ple size in this study. Eligibility criteria were (a) being aged over 18 years, (b) speaking Arabic

as a first language, (c) living in SA, whether Saudi or non-Saudi, (d) being diagnosed with a

chronic disease (cancer, hypertension, diabetes, asthma, or cardiovascular or autoimmune dis-

ease) or currently receiving immunosuppressants (steroids), and (e) not being infected with

COVID-19. Otherwise eligible people were excluded if they were on psychotropic medications

or had psychiatric or neurological disorders.

2.2 Measures

The fear of participants was measured by the Fear of COVID-19 Scale (FCV-19S) Arabic ver-

sion (see S1 Appendix). The FCV-19S [21] is a 7-item self-report instrument developed to

measure individuals’ fear levels of COVID-19, rated on a 5-point Likert scale (ranging from 1

—strongly disagree to 5—strongly agree). For each question, the minimum possible score is 1

and the maximum is 5. To score the FCV-19S, all items are summed to obtain the fear score

(ranging from 7 to 35). A higher score reflects greater levels of fear of COVID-19. This scale

takes under 5 minutes to complete. The FCV-19S has shown reliability and validity in measur-

ing the fear levels of COVID-19 in the general public, with an internal consistency estimate of

0.82 and test–retest reliability (Intra-class Correlation Coefficients [ICC]) of 0.72 [21]. The

scale is currently available in four languages: Arabic, Turkish, Italian, and Bangla [22–25]. The

Cronbach’s alpha value for the FCV-19S Arabic version in the current sample was 0.87.

The Hospital Anxiety and Depression Scale (HADS) is a 14-item self-report instrument

developed to assess anxiety and depression levels, comprising a 7-item measure of depression

(HADS-D) and a 7-item measure of anxiety (HADS-A) [26]. Each item has four possible

answers (0–3), and scores range from 0 to 21 for each subscale. A score of 11–21 is considered

a case (anxiety or depression), 8–10 a borderline case, and 0–7 normal. The HADS has been

validated by item response theory and both confirmatory and exploratory factor analyses. The

Cronbach’s alpha ranges from 0.68 to 0.93 for HADS-A and from 0.67 to 0.90 for HADS-D

[26]. The HADS is available in many languages including Arabic (see S1 Appendix) [27]. The

Cronbach’s alpha for the overall HADS-A Arabic version in the current sample was 0.86.

2.3 Statistical analysis

Statistical analyses were performed on IBM SPSS version 24 (IBM, Inc., Armonk, NY, USA).

Descriptive results were expressed as the frequency with percentage (%), mean, and standard

deviation (SD). To assess the normal distribution of data, the Kolmogorov–Smirnov test was

used. Predictors of COVID-19 fear as assessed by the FCV-19S and health anxiety as assessed

by the HADS-A were investigated using one-way ANOVA for the categorical predictors and

simple Pearson’s correlation coefficients for the continuous predictors, with all predictors

included. Multiple linear regression analysis was performed, comprising predictors that were

significant in the univariate analyses, to examine the relative contribution of each predictor in

explaining variance in the increased fear and health anxiety regarding COVID-19. The FCV-
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19S and HADS-A were considered dependent variables, whereas age, gender, marital status,

education, type of chronic disease, taking immunosuppressants, received antibiotics recently,

and sources of knowledge about COVID-19 were treated as independent variables. Two

regression analyses were conducted: the first with fear (FCV-19S) as the dependent variable

and the second with health anxiety (HADS-A) as the dependent variable. For all analyses, the

level of significance was set at P< 0.05.

3. Results

3.1 Participant sociodemographic and clinical characteristics

A total of 1,030 individuals submitted the online survey; 76.1% (n = 784) of the participants

were women and 23.9% (n = 246) were men. The means of the participant age, number of chil-

dren, and monthly income were 36.4±0.39 (range: 20–80) years, 2.21±0.109 (range: 0–7), and

10,527±2445.71 Saudi riyals, respectively. Most participants (88.4%) were Saudi, and 96.3%

lived in urban areas. Approximately 61% of participants were married, and 41.1% had a bache-

lor’s degree. Forty-eight percent of the participants were employed, in either the government

or private sectors. Only 25.1% were active smokers, and 29.6% were receiving one or a combi-

nation of immunosuppressant medications. Further, 14.6% of the participants had received

antibiotics recently (in the last month). Participants with a diagnosis of hypertension or other

cardiovascular diseases accounted for around one-third of the sample (29%), and the rest were

diagnosed with cancer (27.4%), rheumatoid arthritis (19.5%), diabetes (12.8%), and other

chronic diseases (11.4%), such as asthma, Crohn’s disease, and thyroid problems. The com-

monest source of knowledge about COVID-19 was the MOH website (55.5%), and the median

level of media exposure to COVID-19 was 3 hours/day (See Table 1).

3.2 Fear of COVID-19 and heath anxiety descriptive analysis

The mean FCV-19S score was 17.40±5.751, with scores ranging from 7 to 35, which indicates

that participants in this study experienced a considerable level of fear of COVID-19. A total of

41.9% of participants mentioned that they felt uncomfortable thinking about COVID-19.

More than one-third (35.6%) of participants reported that they felt nervous or anxious when

they watched stories and news about COVID-19 on social networks. Additionally, 28.3%

agreed that they were most afraid of COVID-19 (See Table 2).

The mean HADS-A score was 6.89±4.537, with scores ranging from 0 to 21, and 21.44% of

participants were identified as anxiety cases. Notably, 19.4% of participants were considered

borderline anxiety cases, and 59.2% had a normal level of health anxiety. Around 38.5%

reported they could not sit at ease and did not feel relaxed, 25% experienced frightened feel-

ings, and 19.7% had worrying thoughts in their minds (See Table 2).

3.3 Factors associated with fear and health anxiety

The results of the univariate analyses investigating the possible predictors of the FCV-19S and

HADS-A shows that female gender, marital status, level of education, type of chronic disease,

taking immunosuppressants, receiving antibiotics recently, and sources of knowledge about

COVID-19 were significantly associated with increased fear of COVID-19. Fear scores were

significantly higher among women (mean 17.99±5.67), divorced (mean 18.81±5.31) or wid-

owed (mean 18.33±6.77) participants, those with lower education (mean 21±7.07), partici-

pants receiving immunosuppressants (mean 19.56±5.28), and those with hypertension (mean

31.67±5.77) and cardiovascular diseases (mean 20.76±5.25). Health anxiety scores were signifi-

cantly higher among those between the ages of 31 and 40 years (mean 7.59±4.78), women
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Table 1. Sociodemographic and clinical characteristics of the participants.

Characteristic n (%)

Age (Year), range

20–30 131 (12.71)

31–40 253 (24. 54)

41–50 328 (31.81)

>50 319 (30.94)

Gender

Male 246 (23.9)

Female 784 (76.1)

Nationality

Saudi 911 (88.4)

Non-Saudi 119 (11.6)

Marital status

Single 337 (32.7)

Married 625 (60.7)

Divorced/separated 47 (4.6)

Widow 21 (2.0)

Number of children, range

Area of residence

Urban 992 (96.3)

Rural 38 (3.7)

Level of education

Elementary [First stage of Saudi formal education; grades one to six] 65 (6.3)

Intermediate [Second stage of Saudi formal education; grades seven to nine] 156 (15.1)

Secondary [Third stage of Saudi formal education; grades 10 to 12] 174 (16.9)

Diploma 118 (11.5)

Bachelor degree 423 (41.1)

Master/PhD degree 94 (9.1)

Employment status

Student 209 (20.3)

Employed 495 (48.1)

Unemployed 244 (23.7)

Retired 82 (8.0)

Monthly income (Saudi Riyals), range

< 5000 503 (48.8)

5000–10000 247 (24.9)

11000–15000 137 (13.3)

16000–20000 77 (7.5)

>20000 66 (6.4)

Smoking history

Yes 259 (25.1)

No 771 (74.9)

Type of Chronic disease

Asthma 89 (8.6)

Cancer 282 (27.4)

Cardiovascular diseases 137 (13.3)

Diabetes 132 (12.8)

Crohn’s disease 17 (1.7)

(Continued)
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(mean 7.19±4.45), participants receiving immunosuppressants (mean 9.62±4.38), who

received antibiotics recently (mean 8.08±4.91), and those with Crohn’s disease (mean 10.11

±4.40). The other predictors (nationality, area of residence, employment status, number of

children, monthly income, smoking, and media exposure to COVID-19) were not predictive

of increased COVID-19 fear and health anxiety. The correlation between health anxiety and

fear of COVID-19 was also significant, strong, and positive (r = 0.641, P< 0.001).

Table 3 shows the predictors of COVID-19 fear and health anxiety based on multiple linear

regression analyses. In regression model 1, the significant predictors of fear of COVID-19

were female gender (β = .109, P< 0.001), marital status (β = .057, P = 0.016), type of chronic

disease (β = .038, P = 0.029), taking immunosuppressants (β = -.001, P = 0.036), sources of

knowledge about COVID-19 (β = .028, P = 0.008), and health anxiety (β = .625, P< 0.001).

The R2 (AR2) of the regression model 1 was .427 (.423), F = 126.93, and P< 0.001; this model

explained 43% of the variance in the FCV-19S. According to regression model 2, age (β =

-.112, P = 0.001), type of chronic disease (β = .089, P< 0.001), taking immunosuppressants (β
= -.066, P = 0.007), recently receiving antibiotics (β = -.067, P = 0.005), and fear of COVID-19

(β = .622, P< 0.001) were found to predict health anxiety. The R2 (AR2) of the regression

model 2 was .433 (.429), F = 111.426, P< 0.001.

4. Discussion

In this cross-sectional correlational study of 1,030 immunocompromised and chronic disease

patients, the majority of participants experienced a certain level of fear of acquiring the

Table 1. (Continued)

Characteristic n (%)

Hypertension 161 (15.6)

Rheumatoid arthritis 201 (19.5)

Others� 11 (1.1)

Taking immunosuppressants

Yes 305 (29.6)

No 725 (70.4)

Taking antibiotics recently (in the last month)

Yes 150 (14.6)

No 880 (85.4)

Source of knowledge about COVID-19

Ministry of Health Website (MOH) 572 (55.5)

Social media 325 (31.6)

TV/radio 119 (11.6)

Newspaper 4 (0.4)

Friends 10 (1.0)

Media exposure to COVID-19 (hours/day)

1 201 (19.5)

2 233 (22.6)

3 304 (29.5)

4 146 (14.2)

� 5 145 (14.1)

Total 1030 (100)

�Others, systemic lupus erythematosus, Kidney failure, thyroid problems, liver cirrhosis, colon diseases.

https://doi.org/10.1371/journal.pone.0250554.t001
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infection, 21.44% were identified as anxiety cases, and 19.4% were considered borderline anxi-

ety cases during the outbreak of COVID-19 in SA. Also, it is clear that the participants show

considerable levels of fear and health anxiety as a group, and the levels reported in this study

are above the cut-off points identified for each of these variables in the previous studies (using

Table 2. Descriptive statistics of patients’ fear of COVID-19 and hospital anxiety and depression scales.

Fear of COVID-19 Scale Item Strongly

disagree n (%)

Disagree n
(%)

Neutral n
(%)

Agree n (%) Strongly

agree n (%)

I am most afraid of Corona 121 (11.7) 218 (21.2) 305 (29.6) 292 (28.3) 94 (9.1)

It makes me uncomfortable to think about Corona 76 (7.4) 176 (17.1) 210 (30.4) 432 (41.9) 136 (13.2)

My hands become clammy when I think about Corona 555 (53.9) 349 (33.9) 82 (8.0) 35 (3.4) 9 (0.9)

I am afraid of losing my life because of Corona 299 (29.0) 278 (27.0) 194 (18.8) 176 (17.1) 83 (8.1)

When I watch news and stories about Corona on social media, I become

nervous or anxious

120 (11.7) 209 (20.3) 215 (20.9) 367 (35.6) 119 (11.6)

I cannot sleep because I’m worrying about getting Corona 535 (51.9) 318 (30.9) 116 (11.3) 49 (4.8) 12 (1.2)

My heart races or palpitates when I think about getting Corona 441 (42.8) 292 (28.3) 153 (14.9) 119 (11.6) 25 (2.4)

Total (7 questions) Mean 17.40± 5.751

Hospital Anxiety and Depression Item Most of the time n (%) A lot of the

time n (%)

Occasionally

n (%)

Not at all n (%)

I feel tense or ’wound up’ 120 (11.7) 207 (20.1) 498 (48.3) 205 (19.9)

I get a sort of frightened feeling as if something awful is about to happen 117 (11.4) 266 (25.8) 426 (41.4) 221 (21.5)

Worrying thoughts go through my mind 70 (6.8) 203 (19.7) 431 (41.8) 326 (31.7)

I cannot sit at ease and feel relaxed 41 (4.0) 338 (32.8) 254 (24.7) 397 (38.5)

I get a sort of frightened feeling like ’butterflies’ in the stomach 69 (6.7) 108 (10.5) 589 (57.2) 264 (25.6)

I feel restless as I have to be on the move 46 (4.5) 87 (8.4) 372 (36.1) 525 (51.0)

I get sudden feelings of panic 51 (5.0) 111 (10.8) 338 (32.8) 530 (51.5)

Total (7 questions) Mean 6.89±4.537

Fear of COVID-19 Scale; Scoring: 1 = Strongly disagree; 2 = Disagree; 3 = Neutral; 4 = Agree; 5 = Strongly agree. Range: 7 to 35, higher scores reflect greater levels of

fear of COVID-19.

Hospital Anxiety and Depression Scale; Scoring: 0 = Not at all; 1 = Occasionally; 2 = A lot of the time; 3 = Most of the time. Range: 0 to 21, 11–21 is considered a case of

anxiety.

https://doi.org/10.1371/journal.pone.0250554.t002

Table 3. Predictors of fear and health anxiety regarding COVID-19 in multiple linear regression analysis.

Variable Fear of COVID-19 (FCV-19S) Model 1 Health Anxiety (HADS-A) Model 2

B SE β t P B SE β t P
Age -0.041 0.01 -0.112 -3.476 0.001

Gender 1.469 0.323 0.109 4.433 <0.001 -0.163 0.263 -0.015 -0.662 0.534

Marital status 0.522 0.217 0.057 1.802 0.016

Taking immunosup-pressants -0.026 0.640 -0.001 -0.298 0.036 -1.383 0.508 -0.066 -2.724 0.007

Received antibiotics 0.191 0.390 0.012 0.432 0.625 -0.866 0.306 -0.067 -2.827 0.005

Type of chronic disease 0.072 0.048 0.038 1.517 0.029 0.133 0.037 0.089 3.587 <0.001

Source of knowledge -0.205 0.175 -0.028 -1.172 0.008

Fear 0.491 0.019 0.622 25.614 <0.001

Health anxiety 0.792 0.031 0.625 25.614 <0.001

B, unstandardized regression weight, SE, Standard error, β, Standardized regression coefficients, AR2, adjusted R2.

Model 1: R2 (AR2) = .427 (.423), F (P) = 126.93 (< 0.001).

Model 2: R2 (AR2) = .433 (.429), F (P) = 111.426 (< 0.001).

https://doi.org/10.1371/journal.pone.0250554.t003
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the same scales; FCV-19S and HADS-A) in healthy adult populations [28, 29]. In general,

women and older patients with chronic diseases who were receiving immunosuppressants

were more likely to have high levels of fear and health anxiety. The type of chronic disease and

sources of COVID-19 knowledge were also associated with increased levels of fear and health

anxiety. The type of chronic disease seemed to be a significantly strong predictor of the levels

of fear and health anxiety reported by participants. Those who were divorced or unmarried

were more likely to have a high level of fear, but less likely to have health anxiety. Our results

are consistent with previous studies that have found more signs of fear and anxiety in individu-

als with chronic diseases than those without chronic diseases during a pandemic [17, 19, 30].

Health anxiety was strongly associated with increased fear of the current COVID-19 pandemic

and one of the fear predictors among this population. This suggests that health anxiety is a

unique factor explaining the fear of COVID-19 more than other general scales of worry and

anxiety. This result replicates findings from an online study conducted in March 2020 investi-

gating predictors of fear of COVID-19 [31]. However, we have not encountered studies in the

literature that examined fear and health anxiety related to COVID-19 in immunocompro-

mised and chronic disease patients in SA to compare and contrast with the results of this

study.

This study also demonstrated that female patients with chronic diseases are more likely to

have high levels of fear and health anxiety, which is consistent with two previous studies con-

ducted in Iran and Turkey during the COVID-19 outbreak [32, 33], as well as findings of ear-

lier research on women’s mental health [34]. Gender differences exist in health and mental

status [35]. In contrast, Gorrochategi et al. [15] found that men with chronic diseases in Spain

experienced more anxiety than women with chronic diseases. Possible explanations for this

difference may be the selection criteria (people aged 60−65 years) and the small sample size

(250). The present study found that divorced or widowed as well as middle-aged adult patients

with chronic diseases experienced high levels of fear and heath anxiety, consistent with previ-

ous research [17]. Middle-aged people with chronic diseases may have higher chronic disease

and family burdens and may be more worried about their health and family members, which

in turn impact their psychological wellbeing. Divorced or widowed people with chronic dis-

eases may receive inadequate care or communication and a low level of family support. Lam

and Perales [36] indicated that the magnitude of the interaction effects was not negligible

between marital status, mental health, and chronic illnesses. However, our finding further

highlights the importance of social support services and facilities for people with chronic dis-

eases to sustain good mental health. Healthcare providers should also design and implement

effective mental health interventions to protect the psychological health of those with chronic

health problems during infectious disease outbreaks.

The levels of fear and health anxiety were high in participants who had autoimmune dis-

eases or were receiving immunosuppressants or received antibiotics recently. This may be

because they are expected to be at higher risk of infection and have serious symptoms and

complications if infected or have antibiotics resistance if they develop a serious secondary bac-

terial infection. Previous studies conducted among immunocompromised patients and those

with chronic conditions during the COVID-19 outbreak have also shown that they were more

likely to develop distress, panic attacks, worry, and anxiety and to use behavioral detachment

than the general population [37, 38]. These fears and sources of anxiety should be addressed

through support targeting crisis-specific needs of immunocompromised people and those

with chronic diseases, as well as regular updates of information on COVID-19 and chronic dis-

eases. The proper information to increase their awareness about infection prevention and con-

trol methods are also required.
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The current study also showed a significant relationship between sources of COVID-19

knowledge and fear of COVID-19, in line with two studies examining sources of and exposure

to media information about COVID-19 [31, 39]. We found that the official website of the

Saudi MOH, a reliable source of information, was used more than social media and other

sources for COVID-19 information. Based on this finding, reporters, policymakers, and

healthcare professionals have opportunities to control excessive fear among patients with

chronic diseases as well as the general population by using their official platform to promote

mental health (e.g. provide awareness massages, preventive guidelines, and measures targeting

various groups) and provide mental health services (e.g. online consultation support) during

the period of the COVID-19 outbreak. Such information and mental health services may play

a role in decreasing the level of fear of COVID-19 in those with chronic diseases during infec-

tious disease outbreaks.

One of the main limitations of the study is the possibility of selection bias as this study was

conducted with an online survey. Immunocompromised and chronic disease patients who did

not have internet access and were unable to use social media, email, or cell phones were not

involved in the study. Another limitation of the current study includes its cross-sectional

design (limited in its ability to conclude associations and long-term effects) and as the epi-

demic changes, the mental health of this population may also change. More studies are

required to track the dynamic changes of immunocompromised and chronic disease patients’

psychological state during the pandemic. We included in this study only those who have

chronic diseases or currently receiving immunosuppressants in SA, it would be desirable in

future research to compare the healthy population’s psychological responses in this context.

Also, we included only a limited set of possible predictors (sociodemographic and clinical vari-

ables, sources of knowledge about COVID, and media exposure). Further research on fear and

health anxiety and their associated factors among immunocompromised and chronic disease

patients in the COVID-19 pandemic examining associated-variables that were not included in

our study is recommended: perceptions of infection risk and beliefs regarding COVID-19,

intolerance of uncertainty, precautionary behaviors, compliance with preventive measures,

and access to health care services and disruption in treatment. The present study included

more women than men which means that our interpretation of gender as a variable is limited

and potentially resulting in an underestimation of fear and health anxiety levels of male

chronic disease patients. Although we tried to distribute the questionnaire fairly across our

personal and professional networks and social media, research indicates that gender influences

web-based survey participation [40]. Finally, this type of self-report questionnaire introduces

the possibility of social desirability bias among participants.

5. Conclusions

This study assessed the levels of fear and health anxiety and investigated their possible predic-

tors during the current outbreak of COVID-19 in SA in immunocompromised and chronic

disease patients. We found that a considerable number of immunocompromised and chronic

disease patients experienced fear and heath anxiety in the current COVID-19 outbreak.

Female, divorced or widowed, and middle-aged adult patients with chronic diseases were

more vulnerable to have high levels of fear and health anxiety, which may lead to poor mental

and physical health. The official website of the Saudi MOH was the most trusted information

source of COVID-19 knowledge, while social media was one of the primary knowledge

sources. Our findings can help in the development of interventions to mitigate the negative

psychological effects of the COVID-19 pandemic on chronic disease patients in SA in the

future.
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6. Recommendations

Optimizing chronic disease patients’ compliance with appropriate infection prevention and

control strategies is crucial during infectious outbreaks to ensure their safety, to decrease the

risk of infection and serious complications, and reduce their fear and health anxiety. Effective

positive psychological interventions and support strategies also need to be immediately imple-

mented to increase psychological resilience and improve the mental health of these patients

with psychological issues. Further, a multidisciplinary mental health approach including evalu-

ation, education, and coaching will be required to decrease levels of fear and health anxiety in

this population during infectious disease outbreaks. For most immunocompromised and

chronic disease patients, behavioral and emotional reactions are elements of an adaptation to a

higher stress level, and psychotherapy approaches established on the stress-adaptation model

may be useful [41]. Health authorities, policymakers, and healthcare professionals, including

nurses, in SA and other countries should give special attention to patients with chronic dis-

eases, to manage maladaptive forms of anxiety and fear due to the COVID-19 outbreak.
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