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Abstract

Background: With the unprecedented spread of the novel SARS-CoV-2 coronavirus, primary
healthcare workers (PHCWs) are having to shoulder the increasing weight of this ongoing pan-
demic. Aims: This study explored the rate and covariates of depressive symptoms among
PHCWs in the Muscat governorate. Methods: A cross-sectional online survey was conducted
from 10 May to 10 June 2020 among PHCWs working in all primary healthcares across the
Muscat governorate. Data on sociodemographic and risk factors of having at least one under-
lying physical health condition, a psychiatric history, family history of psychiatric disorders,
and direct involvement with COVID-19 positive patients were sought. The Patient Health
Questionnaire (PHQ-9) was then used to solicit the presence of depressive symptoms.
Those with a cutoff point ≥10 were considered as showing depressive symptoms. Logistic
regression was used to determine risk factors associated with depressive symptoms in
PHCWs after adjusting for all sociodemographic factors. Findings: A total of 432 (72%) out
of 600 PHCWs with an average age of 39.2 years (SD= 7.8 years) ranging between 25.0 and
75.0 years responded to the survey. There were more females (n= 281, 65.3%) than males,
and more than 45% (n= 195) of them were physicians. Additionally, more than 78% (n= 338)
had been in contact with COVID-19 patients. There was a significant association between
different age groups and profession (P < .001), having at least one underlying physical health
condition (P= 0.001) and depressive symptom status (P= 0.038). A total of 78 out of the 423
subjects (18.1%) were considered to have depressive symptoms. After adjusting for all factors,
the logistic regression model showed that an age of 34 years or below (OR= 2.079, P= 0.021)
and having at least one underlying physical health condition (OR= 2.216, P= 0.007) were
factors contributing significantly to depressive symptoms among the PHCWs.

Introduction

The emergence of the novel SARS-CoV-2 coronavirus pandemic (COVID-19) has triggered a
series of cascading events echoing those following the Spanish flu of 1919 (Gavrilova and
Gavrilov, 2020). On 11March 2020, theWorld Health Organization declared COVID-19 a global
pandemic (Cucinotta and Vanelli, 2020). COVID-19 has been reported by Dong and Bouey
(2020) to be unique for several reasons: a) rapid transmissibility, b) uncertain incubation period,
and c) the possibility of asymptomatic transmission. Several studies are beginning to reflect on and
investigate the biopsychosocial aspects of COVID-19 (Moreno et al., 2020). The pandemic has set
off a chain of large-scalemeasures to curb its spread, including self-quarantine, school closure, and
physical distancing across multiple social settings such as the workplace, public spaces, etc.
(Lewnard and Lo 2020). Thus, despite the predominantly biological nature of COVID-19, there
are a multitude of psychosocial effects, including a marked increase in the stress and distress
among the general public and healthcare workers (HCWs) alike (Otu et al., 2020).

As prevention and treatment for COVID-19 are still in their naissant stages, the general pub-
lic and HCWs often seem to experience a fear of mortality and morbidity (Taylor et al., 2020).
The effects of shortage of protective medical supplies, medical staff, and hospital beds have fur-
ther escalated the prevailing circumstances (Maia Chagas et al., 2020; Zarocostas, 2020). The
resulting psychological effects of COVID-19 among HCWs seem to almost dwarf the direct
effects of Severe Acute Respiratory Syndrome of COVID-19, whereby many HCWs persist with
intransigent and debilitating post-traumatic stress and major depressive disorders (Park et al.,
2020). In this regard, it would be essential to quantify the types of mental health outcomes
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among HCWs so that the appropriate groundwork for prevention
and treatment could be contemplated (Vindegaard and Benros,
2020), the main reason being that compromised medical
professionals have the potential to impact the quality of medical
services at a time when readiness from their side is paramount
(Vindegaard and Benros, 2020). While studies have emerged on
the mental healthcare outcomes among ‘generic’ types of HCWs
(Amerio et al., 2020; Tu et al., 2020), little has been forthcoming reg-
ing primary healthcare workers (PHCWs) with a few exceptions
(Amerio et al., 2020).Halcomb et al. (2020) have examined the expe-
rience of nurses employed in primary healthcare (PHC) across
Australia in a cross-sectional online survey. The majority of the
cohort (n= 637) reported negative experiences during COVID-19
including the threat of termination. They felt that the pandemic
had specifically heightened exposure to work-related risks due to
the lack of availability of personal protective equipment. In terms
of the quality of services being dispensed, a significant number of
them felt like the quality of services had been severely dented by
the pandemic. In India, George et al. (2020) have explored the expe-
rience of community HCWs serving the marginalized sectors of
society in rural India. This study reported exhaustion to be common
amongHCWswhile fear of death or contaminationwithCOVID-19
and being targeted or stigmatized by society were commonly
reported. Contracting COVID-19 and the potential of it resulting
in death have been documented among HCWs. By May 2020, in
Spain, 40 921 healthcare professionals were confirmed to have
COVID-19 infection, 53 of whom lost their lives to this disease
(Muñoz and López-Grau, 2020). In Oman, Al Ghafri et al. (2020)
have conducted six focus group discussions among PHCWs. The
themes that emerged from this qualitative study included an
overwhelmed feeling of stress and exhaustion which appeared to
be exacerbated by the prevailing lockdown, social distancing, and
having to deal with death. It is not clear how these feelings of stress
and exhaustion among PHWCs in qualitative studies fare when
scrutinized using quantitative psychiatric tools. There is also the
added issue of having no quantitative studies from emerging
economies such as Oman.

According to the World Health Organization (2020), ‘primary
care can play a significant role in the COVID-19 response by differ-
entiating patients with respiratory symptoms from those with
COVID-19, making an early diagnosis, helping vulnerable people
cope with their anxiety about the virus, and reducing the demand
for hospital services’. Lying at the southern tip of the Arabian
Peninsula, Oman reported its first two cases of COVID-19 on
24 February 2020, (Khamis et al., 2020). Due to these factors,
the Ministry of Health increased surveillance measures at the ports
of entry, instituted health promotion and education activities with
capacity building, and training activities for HCWs became an
integral part of regular medical practice. The Ministry of Health
ensures the provision of universal free healthcare for all Omani
citizens and PHC constitutes the ‘backbone’ of its compartmental-
ized healthcare system divided into primary, secondary, and
tertiary care (World Health Organization, 2017). Thus, it appears
that the essential functions of PHC generally include identification
and early diagnosis as reported elsewhere (Muñoz and López-
Grau, 2020). According to the National COVID-19 Surveillance
System conducted from February to April 2020 (Al-Rawahi
et al., 2021), there were 2,443 confirmed cases of COVID-19.
The overall first-time testing rate for this period was 85.17% with
a positivity rate of 53.1%. Asymptomatic cases accounted for
approximately 16% of the sample. The death rate was 0.32 per
100 000 people.

The overall national positive ratio was 5.7%, ranging from 2.2 to
7.1% across different regions of the country with the regions of
higher population density being the most affected. During these
prevailing circumstances, it is not clear how COVID-19 has
impacted the PHCWs in the region of Oman where COVID-19
was most endemic, i.e. the governorate of Muscat. At the time
of this study, the number of those identified to have COVID-19
in the Muscat governorate had quadrupled. This was accompanied
by high recovery rates and a low number of deaths (Khamis et al.,
2020). According to the database of the Ministry of Health (2020),
the highest number of confirmed cases (n= 8852) and deaths
(n= 167) within Oman were reported from the capital city of
Muscat, accounting for approximately 80% of the total cases in
the country (Khamis et al., 2020). To date, there is no report on
the mental health outcomes among PHCWs in this region.
Hence, this study aimed to determine the rate and covariates of
depressive symptoms among PHCWs in the Muscat governorate.

Methods

Setting and participants

This cross-sectional study was conducted among PHCWs working
in all PHC centers across the Muscat governorate. Being one of the
11 administrative regions of the country of approximately 4.5 mil-
lion residents (World Health Organization, 2017), theMuscat gov-
ernorate also includes the capital city ofMuscat. It has been divided
into six administrative areas or ‘wilayats’: Al Amerat, Bawshar,
Muscat, Mutrah, Qurayyat, and As Seeb. The present study was
conducted among all PHC centers (n= 35) that fall under the
Directorate General of Health Services for the Muscat governorate
(Alghafri et al., 2020). HCWs not working within the presently
defined region of interest (Muscat governorate), not fulfilling
the present criteria for HCS (e.g allied health, nurse, physician),
and those doing observerships as allied health professionals,
nurses, and medical students were all excluded from the
present study.

Sample size

The required sample size was calculated with an assumption that
the proportion of PHCWs with psychological co-morbidity is 35%,
based on an earlier report (Lai et al., 2019). To reach the power of
80%, and a significance level of 5%, 200 participants were required
to complete this study. To allow for the appropriate analysis of the
various subgroups, it was necessary to increase the sample size to
reach the upper limit of 300 participants in the PHC setting.

Data collection

The study was conducted from 10 May to 10 June 2020. With
existing constraints on ‘traditional’ modes of data collection, the
study was conducted online using an electronic Google question-
naire. Electronic study proformas were disseminated through
mobile phone applications (WhatsApp) and emails to all PHCWs
working in the Muscat governorate. Multiple prompts were sent
via messaging software to encourage them to participate.
Duplicate entries were curtailed by restricting users with the same
IP (Internet Protocol) address from accessing the survey on more
than one occasion. The system was equipped to prompt the partic-
ipants to proceed with finishing the unanswered portions of the
study instrument. Incomplete study surveys could not be submitted
to the system.
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All administrative divisions running PHC services across the
Muscat governorate fall under the umbrella of the Director-
General of Health Services in the Muscat governorate.
Therefore, the process of recruitment and contacting the
PHCWs was first initiated at the Director-General of Health
Services in the Muscat governorate. Since the onset of the pan-
demic, all PHC facilities followed service delivery protocols and
guidelines to meet the updated case definitions. A regional opera-
tional team headed by the Director-General of Health Services in
the Muscat governorate bore the administrative, logistical, and
clinical responsibility of managing COVID-19 cases. Data man-
agement of suspected and confirmed cases and their contacts were
managed by the outreach team.

The online questionnaire included information about the study
and contained a consent clause for the participants to respond to
before answering the questions through a Google link. The study
survey was disseminated in both Arabic and English. The rationale
for including both English and Arabic questionnaires stem from
two interrelated reasons. First, despite the protracted exercises
to translate the instrument into another language, its accuracy
could still be undermined by certain subtle linguistic and concep-
tual misunderstandings that might not have been apparent during
translation. Therefore, the study survey was given in both lan-
guages. Psychometric properties of the outcomemeasures solicited
using the Arabic version of the Patient Health Questionnaire
(PHQ-9) have been established to have high concordance with
the English version and Arabic version in terms of the factor struc-
tures and internal reliability (Tau-equivalent reliability = 0.857)
(AlHadi et al., 2017) as well as among non-native PHCWs speaker
of English (Indu et al., 2018) Secondly, training for allied health-
care professionals, i.e. nurses and physicians, is provided in
English. The education and teaching resources for HCWs generally
follow an Anglo-American model (Muliira et al., 2017, Al Huseini
et al., 2019). HCWs are required to pass an English proficiency
examination as a prerequisite for working with the Ministry of
Health (Al Maqbali et al., 2019). Hence, English is widely spoken.

Outcome measures

Depressive symptoms
Depressive symptoms were solicited using the PHQ-9 (Kroenke
et al., 2001). The PHQ-9 appears to parallel semi-structured inter-
views in terms of its efficacy in identifying the presence of depres-
sive symptoms (Levis et al., 2019). For the present study, factor
analysis and reliability test results were analyzed. The factorability
of the nine items of PHQ-9 was first scrutinized. The Kaiser–
Meyer–Olkin measure of sampling adequacy appeared to exceed
the threshold of 0.6 at a measure of 0.9. Bartlett’s test of sphericity
(test of at least one significant correlation between two of the items
studied) emerged as being significant (P< 0.001) (Tobias and
Carlson, 1969). The communalities of the items were all above
0.3. Communalities constitute a proportion of the item’s variance
explained by the extracted factors. Such an outcome testifies to the
view that each item shared some common variance with other
items. With the emerging indicators, factor analysis appeared to
be suitable for all nine items of the PHQ-9.

Within the background of the present research, principal com-
ponents analysis was utilized to identify composite scores for the
factors underlying the items of PHQ-9. Initial eigenvalues (statis-
tical values used in deciding how many factors to extract in
the overall factor analysis where values of ≥1.0 are considered
statistically sound) (Dunn et al., 2014) indicated that only the first

factor – ‘Little interest or pleasure in doing things?’ and ‘Feeling
down, depressed, or hopeless?’ – explained 47.7% and 10.8% of the
variance in the data, respectively. Cronbach’s Alpha emerged as
0.85 which, in turn, lent support to the adequate internal consis-
tency of the scale.

Existing literature suggests vast variability for optimal cutoff
scores of the PQH-9 (Manea et al., 2012). This study utilized a stan-
dard protocol – receiver operating characteristic (ROC) analysis –
to establish optimal cutoff or specifically sensitivity and specificity
of PHQ-9 (Al-Ghafri et al., 2014) for PHCWs in Oman.
For the first phase, different strata of PHCWs (n= 75) were asked
to fill the PHQ-9. For the second phase, 35 PHCWs were inter-
viewed for the presence of depressive symptoms using
Composite International Diagnostic Interview (CIDI) (World
Health Organization, 1993). The researchers who performed the
first phase and the second phase were ‘blinded’ to each other.
Among the pooled scores from the CIDI and PHQ-9, the ROC
curve was calculated to discriminate between the sensitivity and
specificity for the PQH-9 for every possible threshold score. In
the final analysis, a cutoff score ≥10 on the PQH-9 yielded the best
compromise between sensitivity (80.6%) and specificity (94.0%).

Covariates
Various covariates (Table 1) were included in the online study pro-
forma including sociodemographic variables such as gender, age
and occupational type (‘allied health’, ‘nursing’, and ‘physician’).
Participants were asked to indicate whether they had any persistent
and pervasive medical [‘have at least one underlying physical
health condition?’ (‘yes’, ‘no’)] or psychiatric conditions [‘Do
you have positive family history of psychiatric disorders’ (‘yes’,
‘no’)]. Participants were also asked to indicate whether they were,
at any capacity, in direct contact with positively tested COVID-19
patients.

Ethical approval

The study was approved by the Regional Research and Ethical
Review Committee, Directorate General of Health Services (Ref:
MH/DGHS/DPT/528/2020/12 April 2020), Ministry of Health,
Muscat, Oman. As per international best practice, the study
ensured the anonymity of respondents who were explicitly
informed that their participationwas voluntary and were requested
to provide consent online before the commencement of the study.
If undue distress was experienced by the participant while respond-
ing to the mood scale/sensitive questions, without compromising
the required anonymity, the contingent measures were in put in
place for counseling and if needed, referral to mental health spe-
cialists was also provided.

Statistical analysis

Descriptive statistics, including percentage, mean, and median
were used to describe the basic sociodemographic features of the
PHCWs. Depressive symptoms of each worker were measured
by the PHQ-9 scores; those with scores equal to/above 10 were con-
sidered as having depressive symptoms, else they were considered
to be functioning without depressive symptoms. In the univariate
analysis, each sociodemographic factor was compared to two
groups of PHCWs using a chi-square test and Fisher’s exact test.
Multivariate logistic regression was used to determine risk factors
associated with depressive symptoms in PHCWs after adjusting for
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all sociodemographic factors. IBM SPSS 23 was used to conduct the
analysis and the level of significance of each test was set at 5%.

Results

Table 1 shows the results for demographics and the associations
between the age groups among PHCWs. Among the total number
of those who fulfilled the study eligibility criteria (n= 600), the
response rate was 72% (n= 432). They had an average age of
39.2 years (SD= 7.8 years), ranging from 25.0 to 75.0 years.
Participants were then divided into three age groups (≤34,
35–39, and 40þ years) with almost equal proportion in order
for us to be able to explore any relationship between age category
and other demographic factors. Results showed a significant asso-
ciation between different age groups and professions, having at
least one underlying physical health condition and depressive
symptom status. In the age group of 40þ years, there were more
physicians (59.4%, n= 70, P < .001) having at least one underlying
physical health condition (32.2%, n= 55, P= 0.001) than the other
two groups. In contrast, there were more PHCWs aged below 34
years (24.6%, n= 34, P= 0.038) who endorsed depressive symp-
tom status as compared to the two other groups (age 35–39
years:14.6%, n= 18; age 40þ years: 15.2%, n= 26).

Table 2 shows the results for demographics and the associa-
tions/differences between depressive symptoms among all

PHCWs. A total of 78 out of 423 subjects (18.1%) were considered
to have depressive symptoms. In the univariate analysis, there was
no significant association found between depressive symptoms and
profession (allied health versus physician: P= 0.528; nurse versus
physician: P= 0.504), personal psychiatric history (P= 0.210),
family history of psychiatric disorders (P= 0.828), and direct
involvement with COVID-19 patients (P= 0.755). However,
results show that PHCWs who were younger (≤34 years) were
more likely to have depressive symptoms than older workers
(40þ years, P= 0.039) and female workers were more likely to
have depressive symptoms than male workers (P= 0.018).
Workers who reported at least one underlying physical health con-
dition were more likely to have depressive symptoms than those
withoutmedical problems (P= 0.008). In themultivariate analysis,
after adjusting for all factors, the logistic regression model showed
that being 34 years of age or below (OR= 2.079, P= 0.021) and
having at least one underlying physical health condition
(OR= 2.216, P= 0.007) were factors contributing significantly
to depressive symptoms among the PHCWs.

Discussion

To date, this is the first quantitative examination of the rate of
depressive symptoms among PHCWs in the Muscat governorate
during the COVID-19 pandemic. A previous qualitative study

Table 1. Sociodemographic and depressive symptom status of primary healthcare workers according to age group

Variable Total (n= 432) n (%)

Age (years) Mean ± SD= 39.1 ± 7.8 Median [Range]= 38.0 [25.0–75.0]

P-value^≤34 (n= 138) n (%) 35–39 (n= 121) n (%) 40þ (n= 150) n (%)

Gender*

Female 281 (65.3) 99 (71.7) 81 (66.9) 101 (59.1) 0.061

Male 149 (34.7) 39 (28.3) 40 (33.1) 70 (40.9)

Profession*

Allied health 106 (24.7) 44 (31.9) 31 (25.4) 31 (18.2) <.001

Nurse 129 (30.0) 42 (30.4) 49 (40.2) 38 (22.4)

Physician 195 (45.3) 52 (37.7) 42 (34.4) 101 (59.4)

Having at least one underlying physical health condition

Yes 100 (23.1) 22 (15.9) 23 (18.7) 55 (32.2) 0.001

No 332 (76.9) 116 (84.1) 100 (81.3) 116 (67.8)

Psychiatric history

Yes 9 (2.1) 4 (2.9) 1 (0.9) 4 (2.3) 0.478

No 423 (97.9) 134 (97.1) 122 (99.2) 167 (97.7)

Family Hx of psychiatric disorders

Yes 53 (12.3) 16 (11.6) 18 (14.6) 19 (11.1) 0.634

No 379 (87.7) 122 (88.4) 105 (85.4) 152 (88.9)

Direct involvement positive COVID-19 patients

Yes 338 (78.2) 116 (84.1) 91 (74.0) 131 (76.6) 0.115

No 94 (21.8) 22 (15.9) 32 (26.0) 40 (23.4)

PHQ-9

With depressive symptom 78 (18.1) 34 (24.6) 18 (14.6) 26 (15.2) 0.038

Without depressive symptom 352 (81.9) 104 (75.4) 105 (85.4) 145 (84.8)

^Chi-square test; PHQ-9:Patient Health Questionnaire (range from 0 to 27): without depressive symptoms <10; with depressive symptoms ≥10;
*two missing.
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conducted during the pandemic indicated that stress and its sequa-
lae are common among PHCWs in the Muscat governorate (Al
Ghafri et al., 2020). The current study suggested that 18.1% of
the PHCWs showed depressive symptoms. The cohort operation-
alized as PHCWs consisted of allied HCWs, nurses, and physi-
cians. The multivariate logistic regression which aimed to
explore the impact of each factor on depressive symptoms adjusted
by other factors together suggested that being of younger age (34
years or below) and having at least one underlying physical health
problem appears to contribute significantly to having depressive
symptoms.

Before the 1980s, Oman was labeled as a ‘hermit kingdom’ due
to its isolation from the rest of the world and rudimental healthcare
services (Peterson, 2004). In the 1980s, with the discovery of
hydrocarbons, the initial phase of PHC focused on dispensing child
immunization, reducing child mortality and heightening maternal
care in a country gripped by malnutrition, communicable diseases,
and environmentally transmitted infectious and communicable
diseases (Al-Mandhari et al., 2018). More recently, with the rise
of noncommunicable diseases in the country, which entail con-
tinuity of care as well as the persisting challenge of communicable

diseases, PHC centers have cropped up across all regions of the
country (Al-Mahrezi and Al-Kiyumi, 2019). In addition to the
physical presence of PHC centers, concerted efforts were made
to increase the number of HCWs with limited success as PHC is
predominantly catered to by non-specialized staff. Al-Mahrezi
and Al-Kiyumi (2019) have stated that the existing man power
serving PHC falls short of international best practice. Generally,
in emerging economies, the PHC setting has been reported to often
have inadequate staff, excessive workload, financial strain, inad-
equate supervision, frequent conflicts among healthcare
professionals, stressors in their private life, and a lack of social sup-
port (Zarei et al., 2019, Dugani et al., 2018). Due to these factors,
PHC tends to exhibit high rates of turnover and those in the field
are often prone to high risk of depressive disorders, poor job per-
formance, and high rates of absenteeism (Al-Makhaita et al., 2014).
In Oman, Al-Hashemi et al. (2019) examined occupational burn-
out using the Maslach Burnout Inventory among PHCWs in an
urban city of Oman,Muscat. This study reported a 6.3% prevalence
of burnout and longer working hours was found to be strongly
associated with the development of depressive symptoms. Given
the precarious circumstances owing to COVID-19, scant attention

Table 2. Sociodemographic data of primary healthcare workers according to depressive symptom status

Variable

PHQ-9

Univariate
Multivariate (logistic

regression)
With depressive symptoms

n= 78 (18.1%)
Without depressive symptoms

n= 352 (81.9%)

n (%) n (%) Chi-square P-value^ OR P-value

Gender*

Female 60 (76.9) 221 (62.8) 5.637 0.018 1.719 0.098

Male# 18 (23.1) 131 (37.2)

Age (Years)

≤34 34 (43.6) 104 (29.4) 4.343 0.039 2.079 0.021

35–39 18 (23.1) 105 (29.7) 0.018 0.992 1.095 0.795

40þ# 26 (33.3) 145 (41.0)

Profession*

Allied health 16 (20.5) 90 (25.6) 0.398 0.528 0.810 0.552

Nurse 27 (34.6) 102 (29.0) 0.446 0.504 0.950 0.870

Physician# 35 (44.9) 160 (45.5)

Having at least one underlying physical health condition

Yes 27 (34.6) 73 (20.6) 7.036 0.008 2.216 0.007

No# 51 (65.4) 281 (79.4)

Psychiatric history

Yes 3 (3.8) 6 (1.7) 1.450 0.210^^ 1.613 0.543

No# 75 (96.2) 348 (98.3)

Family Hx of psychiatric disorders

Yes 9 (11.5) 44 (12.4) 0.047 0.828 0.707 0.398

No# 69 (88.5) 310 (87.6)

Direct involvement with COVID-19-positive patients

Yes 60 (76.9) 278 (78.5) 0.097 0.755 0.827 0.548

No# 18 (23.1) 76 (21.5)

^Chi-square test; ^^Fisher’s exact test; OR = odds ratio; # = reference point;
*two missing; PHQ-9, Patient Health Questionnaire (range from 0 to 27): with depressive symptoms <10, with depressive symptoms ≥10; Hosmer & Lemeshow test (chi-square = 1.996,
P= 0.981); sensitivity= 57.7%, specificity= 66.0%, overall= 64.5%.
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has been directed towards determining the rate and covariates of
depressive symptoms among PHCWs. PHC centers have a catch-
ment area of approximately 1.442 million people distributed along
3,500 km2. The compartmentalized healthcare system in Oman
requires service users to utilize these widespread PHC centers
as the first point of contact for medical services. Within such back-
ground, the question remains regarding the mental health
outcomes of PHCWs during what has already been labeled ‘a
once-in-a-century pandemic’ (Gates, 2020).

The present study found 78 out of 432 or 18.1% of PHCWs to
have an above cutoff (≥ 10) score on the PHQ-9. In studies that
have used the PHQ-9 during the COVID-19 outbreak among
100 nurses in Wuhan, China, Tu et al. (2020) reported 46% having
depressive symptoms. Among PHCWs in Genoa, Italy, Amerio
et al. (2020) reported that 22.9% of the sample appeared to score
≥10 on the PHQ-9. Some studies have reported the rate of depres-
sive symptoms among the different spectrums of frontline HCWs
using various instruments. In Hubei province in China, Lai et al.
(2019) reported 50.4% of the sample as having depressive symp-
toms. In Singapore, Tan et al. (2020) reported 8.9% of the sample
to be having depressive symptoms. Overall, all the studies consid-
ered so far have suggested that poor mental health outcomes are
common among HCWs (Pappa et al., 2020). Indeed, adverse men-
tal health outcomes in PHCWs, including depressive symptoms,
have been an area of concern in the literature and its rate often out-
strips the rate found in the general population (Holmes et al.,
2020). The possible reasons for these mental problems may be
associated with work-related stressors and the resultant occupa-
tional burnout. A recent cross-sectional study from Iran reported
that 53% of PHCWswere burned out during the COVID-19 period
(Jalili et al., 2020). Similarly, a systematic review reported higher
rates of burnout among physicians, specifically on indices of emo-
tional exhaustion (0–86.2%), depersonalization (0–89.9%), and
low personal accomplishment (0–87.1%) (Rotenstein et al.,
2018). Other reasons could be attributed to worrying about the risk
of infection, especially with the shortage of protective equipment
(Jalili et al., 2020). Additionally, social isolation, particularly when
PHCWs are required to undergo prolonged quarantine, and fear of
contaminating their significant other are some of the many poten-
tial factors that could trigger stress and distress among PHCWs
during the ongoing crisis (Kisely et al., 2020).Moreover, uncertain-
ties of impending death faced by critically ill patients could further
exacerbate the challenges of the situation (Chen et al., 2020). It was
interesting to note that physicians and nurses exhibited higher
rates of depressive symptoms compared to allied health workers.
This could be attributed to the fact that physicians and nurses,
by the nature of their job, are more likely to have a direct encounter
with COVID-19 patients. This supports the contention that front-
line HCWs, rather than non-frontline HCWs, are often more
prone to stress and distress (Alshekaili et al., 2020).

Existing literature on the magnitude of medical complications
among HCWs has not received due attention. In contrast, the lit-
erature is replete with studies on the magnitude of burnout and
poor mental outcomes (Rotenstein et al., 2018). The proportion
of PHCWs in this study with depressive symptoms and concur-
rently underlying physical health conditions amounted to 23.1%
of the sample and 34.6% of them had elevated scores in PHQ-9.
A national study from the USA showed that 3–11% of HCWs were
reported to have at least one underlying physical health condition
(CDC COVID-19 Response Team, 2020). Speculations to account
for such a link are therefore warranted. Firstly, it is not clear
whether their physical illnesses are likely to trigger psychological

burden since there is widespread literature suggesting that physical
illnesses tend to impact mental disorders and vice versa (Prince
et al., 2007). Secondly, with the availablility of data suggesting that
people with preexisting illnesses are more prone to having poor
prognostic indicators after contracting COVID-19 (CDC
COVID-19 Response Team, 2020), the knowledge of such an
association may heighten the stress surrounding untimely demise
and the resulting existential crisis. This, in turn, could be an ante-
cedent to the development of depressive symptoms (Ventegodt
et al., 2005). More studies are therefore warranted to shed light
on the link between having underlying physical health conditions
and mental health outcomes.

This study suggests that age is one of the contributory factors
for having depressive symptoms. Specifically, the PHCWs whose
mean age was less than or equal to 34 were more likely to have
depressive symptoms than older cohorts. Previous studies have
aligned with the view that age has a relationship with depressive
symptoms (Hayasaka et al., 2007; Sun et al., 2020). There are
not many plausible explanations that could account for the present
relationship between age and depressive symptoms but specula-
tions abound.

It is possible that younger HCWs are more inclined to more
openly sharing their mental distress compared to the older gener-
ations. Thus, it is possible that older HCWs are less likely to admit
to having depressive symptoms due to sociocultural beliefs sur-
rounding such symptoms. There are also increasing trends of men-
tal health awareness on popular social media platforms by large-
scale influencers that younger generations are more exposed to,
leading them to be more aware of many mental health conditions
(Pavlova and Berkers, 2020). In traditional Omani society, emo-
tional distress is often equated with ‘weakness of character’ which,
in turn, causes an individual to be viewed negatively (Eloul et al.,
2009). However, such a view may have changed with the onset of
modern education. Recent studies have suggested that depressive
symptoms are a lot less stigmatized than before (Corrigan, 2016).
Therefore, studies are needed to shed light on whether there is a
generation gap in attitude towards and having depressive symp-
toms. Related to this, more research is needed to analyze sociocul-
tural beliefs and practices in order to support the mental health of
healthcare professionals involved in infectious disease care. Placing
the mental health of healthcare professionals at the forefront of
infectious diseases is an issue worldwide and support must be tail-
ored to global standards while remaining sensitive to the unique
cultural characteristics of each country. A society like Oman is
often described to be more collectivistic in nature. Collectivism
as a sociocultural practice encourages one to develop a ‘collective’
or ‘group’ mindset (Al-Adawi, 2006). Studies from collectivistic
societies have suggested that shame is often implicitly used to pro-
mote conformity and cultural values. Interestingly, when distress
occurs, the tendency is to externalize blame since distress such
as depressed mood is not perceived to owe its origins to intrapsy-
chic conflict. Some have suggested that rather than targeting intra-
psychic conflict as it is done in western psychotherapeutic
intervention, the focus should be geared toward social relation-
ships and utilizing the facets of ‘ethnotherapy’ (Gadit, 2004) rather
than psychotherapy. More studies are warranted in this regard.

Some salient aspects of these results are discussed here. First of
all, it is intriguing that nurses are less likely to have depressive
symptoms. A previous study among general frontline versus
non-frontline HCWs has suggested that factors that contribute
to the development of psychosocial distress include lack of expe-
rience and age (Alshekaili et al., 2020). Further exploration of such
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sociodemographic factors is warranted as this would have the
potential to help in the development of best practices in addressing
the distress among PHCWs. The second issue that is salient in this
study is the preponderance of females in the study cohort (281/
432) and the relatively high percentage of depressive symptoms
among them, although not significant in multivariate analyses.
Widespread education and empowerment of women in Oman
have resulted in ‘effeminization’ of HCWs (Mohamed et al.,
2018). According to Mansour et al. (2020), women in Oman con-
stitute slightly more than 30% of the workforce. Despite the par-
ticipation being skewed towards a lower figure, overall education
and rapid modernization triggered by the surge in oil revenues in
the past decade have resulted in the pronounced empowerment of
women (Randeree 2012). It appears that females outshine their
male counterparts on many indices of education, and females were
more likely to excel in higher education (Mansour et al., 2020).

Many previous studies that have documented mental health
outcomes among HCWs have utilized screening tools without
establishing their psychometric properties (Amerio et al., 2020;
Tu et al., 2020). To lay the groundwork for the present study, pro-
tracted exercises were undertaken to establish the psychometric
properties of the PHQ-9. The internal consistency of this tool
was adequate. Factor analysis showed that the variability in scores
contributed the most to the overall results. As there is no cut-off
point to distinguish caseness from non-caseness, this study
established a cutoff greater than or equal to 10 to yield the best
compromise between sensitivity and specificity.

Limitations

There are several limitations to this study. First, the nature of this
online survey (google survey) may have attracted individuals who
were more technologically savvy. This may have restricted the par-
ticipation of a large number of PHCWs who had no access to or
experience with using online technology. Future studies with a
larger sample size inclusive of staff from secondary and tertiary
hospitals may be helpful. Second, compared to other studies, the
presently observed rate of depressive symptoms appears to be
lower compared to the international trend. In general, the rate
of depressive symptoms appears to be lower in the Arabian Gulf
(Eloul et al., 2009) especially in comparison to other studies where
a larger percentage of health workers showed a pooled prevalence
of 22·8% according to a recent systematic review andmeta-analysis
(Pappa et al., 2020). The depressive symptoms might have been
underreported due to mental health-related stigma. Therefore,
social desirability could have accounted for the present lower rate.
Third, the cohort operationalized as PHCWs consisted of allied
HCWs, nurses, and physicians. It is not clear how allied HCWs
are exposed to the stress and distress often encountered among
nurses and physicians. The inclusion of allied HCWs should be
considered one of the limitations of this study. Four, the current
study focused only on depressive symptoms with no consideration
of the presence of other psychological disorders. Follow-up studies
exploring other mental illnesses and investigating the reversibility
of symptoms with time are warranted (Alshekaili et al., 2020). Five,
while the checklist for depressive symptoms underwent psycho-
metric evaluations, it is well known that to adequately detect clini-
cal depressive symptoms, semi-structured interviews based on the
International Classification of Disease or the Diagnostic and
Statistical Manual of Mental Disorders are essential. Six, during
the time of stress, many people develop poor coping, adjustment
disorder, or acute stress reactions including emotional disorders

such as depressive symptoms. However, it is not clear whether
the present snapshot view of the depressive symptoms has the
potential to culminate in the development of chronic and debilitat-
ing psychiatric disorders. Longitudinal studies are therefore war-
ranted. Lastly, the fact that there was a high response rate
indicates a scarcity of non-responders. Such an occurrence, by
default, constitutes one of the limitations of this study.

Conclusion

To date, few studies have explored the rate and covariates of
depressive symptoms among PHCWs and none have emerged
from the Arabian Gulf countries. The present study was conducted
among PHCWs in the northern part of the country including the
capital city, Muscat, where the bulk of the population resides. To
lay the groundwork for the present study, the instrument for tap-
ping into depressive symptoms was scrutinized for its applicability.
The present study suggests that approximately 18% of PHCWs had
depressive symptoms. The logistic regression model showed that
age and having at least one underlying physical health condition
were significantly associated with the development of depressive
symptoms. Studies are therefore needed to assess whether the pres-
ently found rate of depressive symptoms is more related to the
acute stress reaction of working during the pandemic or the culmi-
nation into full-blown psychiatric disorders in the future. In the
meantime, it is essential to screen and identify PHCWs at risk
of mental illness and refer them to the appropriate services. The
integration of mental health services at the earlier stages of any cri-
sis should be a cornerstone of the overall preparedness during cri-
ses with a particular focus on factors like age and having underlying
physical health conditions.
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