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Abstract

The purpose of the current study was to examine the impact of Severe Acute Respiratory
Syndrome Coronavirus 2 (SARS-CoV-2 or COVID-19) on allied health professionals work
environment, access to personal protective equipment (PPE) and COVID-19 testing, and
mental health. A 34-question survey was developed and distributed electronically to allied
health professionals through listservs of professional organizations and social media
groups. A total of 921 responses from allied health professionals in a variety of work settings
were analyzed. The majority of allied health professionals had access to medical-grade

PPE and agreed with their clinics decisions to stay open or closed. Private practices
appeared to be the most negatively impacted with regards to employment in the form of pay
reductions, furloughs, lay-offs, or the requirement of using paid time off. Importantly, 86% of
all respondents, irrespective of employment status, reported feeling stressed with regards to
changes in their work environment and transmission of the virus. However, levels of stress
were dependent upon access to PPE and mental health resources. Specifically, those with
access to mental health support reported lower stress levels than those without such
access. These results highlight the need for continuous monitoring of mental health for allied
health professionals in order to inform clinic and hospital policies for PPE and the develop-
ment of brief interventions to mitigate adverse long-term mental health outcomes.

Introduction

The World Health Organization (WHO) designated Severe Acute Respiratory Syndrome
Coronavirus 2 (SARS-CoV-2 or COVID-19) as a global pandemic on March 11, 2020 [1]. The
Centers for Disease Control and Prevention (CDC) reported that as of May 16, 2020 there
were 1,435,098 total cases and 87,315 deaths as a result of COVID-19 in the United States [2].
For comparison, the CDC estimated 34,200 deaths due to influenza during the 2018-2019 sea-
son [3], suggesting that COVID-19 has a higher mortality rate than the seasonal flu in the pre-
vious year. Due to the rapid spread and contagious nature of this virus, the government
mandated formal social distancing procedures, including school and business closures.
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In April 2020, the Centers for Medicare and Medicaid Services (CMS) recommended limiting
all elective, non-essential medical services to help reduce the spread of COVID-19 and to preserve
personal protective equipment (PPE) for healthcare providers who were working directly with
COVID-19 positive patients [4]. As a result, current unemployment rates have significantly
increased in the healthcare industry [5]. Barnett, Mehrotra, and Landon [6] reported that due to
COVID-19, hospitals have laid off employees and reduced salaries, ambulatory practices have
considered closing down, and there is a possibility of more closures and bankruptcies. Similarly,
orthopedic practices have been forced to limit staff hours, close offices, and reduce salaries during
the COVID-19 pandemic greatly affecting allied health professionals within these practices [7].

In fact, 35-45% of respondents participating in survey studies have indicated that their
medical practices were temporarily closed during COVID-19 [8, 9]. Those practices who
remained open, were forced to reduce expenses by decreasing staff hours, furloughing or lay-
ing off employees, or implementing executive-level salary reductions [9]. Although the Storm
et al. studies [8, 9] identified an important impact of COVID-19 on healthcare workers, they
primarily surveyed private practice providers and only surveyed hearing care professionals
(e.g., audiologists and hearing instrument specialists). To date, no study has compared the
impact of COVID-19 across allied health professionals, as well as examined the impact of
employment status on levels of stress. A better understanding is needed in terms of how
employment status, access to PPE, and mental health supports are interrelated.

Evidence suggests that availability of PPE is associated with healthcare workers” willingness
to work during an influenza public health emergency [10]. Despite the CDC and WHO guide-
lines regarding recommended PPE for healthcare workers, the rapid progression of COVID-
19 resulted in a shortage and lack of PPE for healthcare workers [11]. This led to inappropriate
reuse of disposable PPE and the use of non-medical-grade or homemade PPE [11, 12], which
prior research has demonstrated is not adequate protection compared to medical-grade PPE
[13, 14]. For many institutions, the decision to remain open for elective procedures or non-
essential outpatient visits was coupled with the need to save PPE, including facemasks, goggles
or face shields, and gloves [15]. One study surveying hearing health providers found that the
most common safety measures that hearing practices were using to help reduce disease trans-
mission during the COVID-19 pandemic included wiping down surfaces, using masks and
gloves, and limiting the number of patients seen daily [8, 9]. However, these surveys did not
inquire about the availability of PPE, nor examined the potential differences among allied
health professionals or practice settings.

The literature on the impact of COVID-19 is steadily increasing with recent studies
highlighting the need to respond to the psychological challenges during COVID-19 and calls
for appropriate psychosocial support for healthcare workers. Healthcare workers are inher-
ently subjected to increased stress due to their occupational environment [16], with a higher
risk for emotional disturbances during infectious outbreaks [17, 18]. Previous research con-
ducted during the Middle East Respiratory Syndrome coronavirus (MERS-CoV) outbreak
found that 54.5% of healthcare workers surveyed had Post-Traumatic Stress Disorder (PTSD)
symptoms, with 40% meeting criteria for diagnosis [19]. Additionally, during the Severe Acute
Respiratory Syndrome (SARS) outbreak, healthcare workers on the frontlines reported fear
and emotional distress [20, 21]. More importantly, these emotional symptoms persist for some
individuals even after the outbreak has ended [19], with one study demonstrating that 18-57%
of healthcare workers experienced emotional distress both during and after the outbreak [22].
These elevated symptoms are most commonly associated with a fear of contagion, concern for
family health, and job stress [18, 20, 21, 23].

Thus, it is imperative that we begin screening healthcare works for increased levels of stress
to identify those who would most likely benefit from intervention. This would help prevent the
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occurrence of long-term psychopathology, including depression and PTSD. This is supported
by previous research that recommends increased screening and surveillance of psychological
symptoms in healthcare workers given the repeated exposures to traumatic experiences during
a global health crisis [24].

The purpose of the current study is to expand on prior literature related to the impact of
COVID-19 on healthcare workers, particularly with a focus on allied health professionals. This
is the first study to examine the impact of COVID-19 on allied health professionals work envi-
ronment, access to PPE, and levels of stress. Examining the interrelationships among these fac-
tors is crucial as we begin to transition to new models of service delivery, including telehealth
or hybrid models of in-person and virtual clinics. By identifying the impact of the COVID-19
pandemic on allied healthcare professionals, we can inform policy and develop interventions
to mitigate adverse long-term mental health outcomes.

Methods

Participants

Data was obtained via an online survey distributed electronically to allied health professionals
through listservs of professional organizations and social media groups (see survey details
below). The following exclusion criteria was used: 1) Individuals who do not read English, 2)
Individuals working internationally, and 3) Individuals identifying as a non-allied health pro-
fessional or identifying as an emergency medical technician (EMT). EMTs were excluded
despite being considered allied health professionals due to the higher risk of infection and
stress they encounter daily [25, 26]. EMTs typically function in a less controlled environment
than other allied health professionals even outside of a pandemic [27]. Therefore, their
responses would likely differ from other allied health professionals. A total of 1,171 responses
were received over a one-week period and two-hundred and fifty responses were excluded due
to not meeting inclusion criteria or partial survey completion. Participants were primarily
female (88.3%) and 25-34 years of age (46.4%). Responses were obtained from allied health
professionals working in 48 states (at least one response was obtained from every state except
for Hawaii and Wyoming) and the District of Columbia (Fig 1).

Allied health professionals participating in this study included: Audiologists and Audiologist
assistants (27.5%), Social Support Services (e.g, psychologists, mental health counselors, social
workers; 27%), Other (e.g, nutritionists, dieticians, dental hygienists; 12.6%), Speech-Language
Pathologists (SLPs) and SLP assistants (12.5%), Physical Therapists and Physical Therapist assis-
tants (11.0%), and Occupational Therapists and Occupational Therapist assistants (9.4%). Over
50% of these professionals had worked in their current position for 0-5 years (56.6%) and the
majority of respondents worked in a private practice (23.5%), university-hospital setting
(20.3%), or hospital (19.5%). See Table 1 for further descriptive information.

Procedures

This study was approved by the Institutional Review Board at the University of Miami. The
survey was distributed via social media and electronic mail by the study co-investigators to rel-
evant professional organizations who then distributed the survey to their members via listserv.
The email sent contained a Qualtrics link where there was an informational letter explaining
the study on the first page. The survey was open for seven days (4/16/2020 through 4/23/2020).
If participants consented and chose to participate, they chose “next” and were given access to
the survey sections. Participants were allowed to skip any question that they did not wish to
answer. The consent specified that only allied health professionals should complete the survey.
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Fig 1. Responses by region. This figure illustrates the number of respondents by region. Reprinted from https://
mapchart.net/ under a CC BY license, with permission from mapchart.net original copyright (2013).

https://doi.org/10.1371/journal.pone.0241328.g001

The research team was comprised of audiologists, researchers, and psychologists experi-
enced in social/behavioral research and instrument development. The survey was developed
based on literature published to date [6-9, 17, 18], themes observed on social media groups for
allied health professionals, and clinical experience. Additionally, the survey adhered to The
ChecKklist for Reporting Results of Internet E-Surveys [CHERRIES; 27], including the use of
adaptive questioning and handling of incomplete questionnaires. A 34-question survey was
developed that focused on the impact of COVID-19 on three areas: work environment, access
to personal protective equipment (PPE) and COVID-19 testing, and mental health (S1 File).
We created this pilot study survey de novo as there are currently no established or validated
measures of the impact of COVID-19 on allied health professionals.

In the work environment section of the survey, we asked participants questions related to
their profession, years worked in their current position, and clinical setting. Additionally, ques-
tions related to the current status of their setting (e.g., if they are open, open in a limited capac-
ity, closed) and changes in work responsibilities (e.g., practicing as usual, reassigned to perform
tasks outside of normal clinical duties) were asked. Furthermore, questions related to the type
of screening procedures and/or restrictions implemented by clinics were included. In the access
to PPE and COVID-19 testing section, we asked whether participants had access to differing
types of PPE in their clinical settings. We also inquired whether participants had been tested for
COVID-19 and corresponding results. The mental health section queried whether participants
had access to mental health support, which supports they had utilized, and the perceived impor-
tance of access to mental health support during the current pandemic. Additionally, concerns
regarding acquisition and transmission of COVID-19 were also assessed.

Data analysis

Analyses were conducted using the Statistical Package for Social Sciences, version 25 (SPSS,
2017). All complete responses were analyzed (n = 921). Descriptive analyses were conducted
for demographic variables and all survey items. Regression analyses between age, concern for

PLOS ONE | https://doi.org/10.1371/journal.pone.0241328 October 30, 2020 4/14


https://mapchart.net/
https://mapchart.net/
https://doi.org/10.1371/journal.pone.0241328.g001
https://doi.org/10.1371/journal.pone.0241328

PLOS ONE The impact of COVID-19 on allied health professions

Table 1. Respondent demographics.

Characteristic N (%)
Sex:
Female 812 (88.3%)
Male 104 (11.3%)
Other or Prefer not to answer 4 (0.4%)
Age:
18-24 years 23 (2.5%)
25-34 years 426 (46.4%)
35-44 years 223 (24.3%)
45-54 years 135 (14.7%)
55-64 years 80 (8.7%)
65 years or older 32 (3.5%)
Household Size (Including Respondent):
One or two 514 (56%)
Three or Four 339 (36.9%)
Five or Six 62 (6.8%)
Seven or more 3 (.3%)
Profession:
Audiology 253 (27.5%)
Social Support Services 249 (27%)
Speech Therapy 115 (12.5%)
Physical Therapy 101 (11%)
Occupational Therapy 87 (9.4%)
Other 116 (12.6%)
Position:
Staff 550 (63.4%)
Faculty 184 (21.2%)
Graduate Student or Student 91 (10.5%)
Post-Doctoral Fellow 43 (5%)
Time working in current position:
0-5 years 521 (56.6%)
6-10 years 142 (15.4%)
11-15 years 95 (10.3%)
16-20 years 64 (6.9%)
21 years or more 99 (10.7%)
Primary clinical setting
Private Practice 216 (23.5%)
University- Hospital 187 (20.3%)
University- Non-Hospital 57 (6.2%)
Hospital 180 (19.6%)
School/Educational Setting 56 (6.1%)
Rehabilitation Center 49 (5.3%)
Nursing Home 40 (4.3%)
VA Hospital 19 (2.1%)
Retail Setting 7 (.8%)
Manufacturer 5(.5%)
Other 104 (11.3%)

https://doi.org/10.1371/journal.pone.0241328.t001
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transmission or acquisition of COVID-19, stress due to change in work environment, and use
and access of mental health support, respectively, were conducted. Additionally, given the
focus on the various allied health professions, we conducted multiple one-way ANOVA’s to
examine differences between professions on stress, importance of access to mental health sup-
port, and perception of being an essential worker.

Results
Work environment and access to PPE

The majority of respondents (67.2%) reported that they are currently employed, while 11.8%
of respondents reported they are employed with a reduction in pay; 10.5% of participants
responded that they have been furloughed and 4.2% of participants responded that they have
been laid-off. A small percentage of respondents reported that they were required to take paid
time off (PTO) with unpaid leave (3.9%) or allowed to use unaccrued PTO (2.4%). Audiolo-
gists (119 respondents) and physical therapists (49 respondents) reported being most affected
in terms of their employment status, as well as professionals working in private practice.

At the time of the survey, 45.9% of respondents reported that their office or facility was open
in a limited capacity (e.g., emergencies only) and 35.2% of respondents reported that their clinic
was open. Of the survey participants who reported that their office is open or open in a limited
capacity, 53.2% reported that they are seeing patients via telehealth, 42.9% reported that they are
working from home, 37.8% reported that they are seeing patients on-site daily, and 31.2%
reported that they are seeing emergent cases only. Of the respondents who reported that their
office or facility is closed, 15.1% of respondents reported that their clinic is closed with plans to
re-open and 3.8% reported that their clinic is closed with no plans to re-open. The majority of
these respondents (75.3%) reported their office being closed for four or more weeks. Overall, pro-
viders reported agreeing with their clinics decision to remain open (90.1%) or closed (98.3%).

Interestingly, providers working from home reported a range of work responsibilities,
including administrative activities (86.9%), updating clinical protocols (51.4%), research
(41.3%), and publications (31.6%). Routine check-in with a supervisor was the most common
measurement of productivity reported (62.2%), followed by time tracking (35%), and project
management trackers (17.5%).

Ninety percent of allied health professionals continued to see patients under their scope of
practice, while 10% were reassigned to perform other duties. Tasks that respondents were reas-
signed to included screening patients (2.1%), taking temperatures (2.1%), scheduling (1.6%),
or triaging patients (1.1%). Respondents also indicated “other” responses, such as, attending
trainings, academic work, and working in the COVID-19 call center to screen employees.

Our data also supported that essentially all clinics and hospitals were conducting some
form of screening for COVID-19. The most common responses included implementing verbal
screenings (e.g., asking patients “Do you have a cough?”) and physical screenings (e.g., taking
temperatures) with response rates of 74.9% and 57.6%, respectively. Physical distancing (e.g.,
drop-box for devices; 38.5%), and limiting patients to one companion (30.8%) or no compan-
ions (30.7%) were also frequently endorsed. Other common responses included mandatory
masks for staff and visitors and limiting the amount of time spent engaging with patients.

The majority of respondents reported having access to PPE at work with 12.8% of health-
care professionals reporting no access to PPE at work. Those with access reported availability
of surgical masks (60.5%), N-95 masks (27.6%), homemade facemasks (25.7%), and surgical
masks with face shields (19.8%). Mental health specialists (27 respondents) and audiologists
(17 respondents) were the most common respondents reporting no access to PPE at work.
Nearly half (49.2%) of respondents reported no access to COVID-19 testing at work, while
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33% reported availability of testing, and 17% were unsure. At the time of the survey, over 95%
of respondents had not been tested for COVID-19 or COVID-19 antibodies; however, of those
who were tested, 23.3% tested positive and (14.4%) were waiting on results.

Mental health

Allied health professionals were also queried regarding their stress related to changes in their
clinical practice during the pandemic. The majority of respondents reported that they either
agreed (48.7%) or strongly agreed (37.5%) with the statement that they felt stressed due to the
changes in clinical activity. Participants were also asked to rank their level of concern about
acquiring COVID-19 at work and outside of work (e.g., grocery stores, pharmacies, outdoor
exercise) as well as their concern regarding transmitting the virus to their family members or
other individuals. Although providers were concerned about acquiring COVID-19 at work
(75.6%) a larger percentage of our respondents reported being concerned about acquiring
COVID-19 outside of work (97.4%). Additionally, the majority of respondents (96.2%)
reported concern regarding transmission of COVID-19 to others (Fig 2).

Age was a significant factor in respondents concern about transmitting COVID-19 to fam-
ily or others, F(1,916) = 10.25, p < .001, R%= 01, B = .11, with older individuals reporting
more concern about transmitting COVID-19 to their family or others. No significant associa-
tions were found between age and concern about acquiring COVID-19 at work, or in other
places, respectively.

Interestingly, despite allied health professionals reporting significant levels of stress during
the pandemic, few providers were utilizing any form of mental health support. The majority of
allied health professionals (93%) reported access to mental health services was very important
or important during this time, with approximately 75% having access to a method of mental
health support. The most common mental health supports included mental health phone
applications (53.5%), followed by mental health webinars (40.8%), and mental health coun-
selor/psychologists (39.5%). Despite the importance placed on access to mental health support,
few respondents reported utilizing any method of mental health support (Fig 3).

In terms of stress regarding the change in clinical practice due to COVID-19, there was a signif-
icant association between stress and access to mental health support, with those who had more
access feeling less stressed, F(1,916) = 17.07, p < .001, R* = .02, B = .14. However, there was no sig-
nificant association between level of stress and use of mental health services, indicating that

60

[
o

N
o

Percentage of respondents
N w
o o

[
o

0 I I
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B Extremely concerned W Very concerned Slightly concerned Not at all concerned

Fig 2. Concern regarding acquisition and transmission of COVID-19. This figure illustrates allied health
professionals’ level of concern of acquiring COVID-19 at work or outside of work, as well as transmission to others. A
larger percentage of respondents reported high levels of concern regarding transmission of COVID-19 to others.

https://doi.org/10.1371/journal.pone.0241328.9002
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Fig 3. Access and use of mental health support. This figure represents the discrepancy in access and use of mental
health supports. Phone applications were the most accessible and utilized method of mental health support.

https://doi.org/10.1371/journal.pone.0241328.9003

regardless of use of mental health services, an individuals’ reported level of stress remained the
same. Additionally, access to PPE was significantly associated with level of stress, with those report-
ing no access to PPE having higher levels of stress F(1,712) = 3.94, p < .05, R* = .01, B = -.07.

Differences between professions

Given the variability in clinical responsibilities for the allied health professionals included in
this study, we examined differences in stress levels by profession. There was a statistically sig-
nificant difference between groups as determined by one-way ANOVA of stress by profession
(F(5,912) = 4.51, p < .001). Bonferroni post-hoc tests revealed that providers working in social
support services (M = 1.95, SD = .72) reported feeling less stressed than audiology (M = 1.69,
SD =.70) and speech (M = 1.67, SD = .65) providers.

Additionally, there was a statistically significant difference between professionals on the
importance of access to mental health services (F(5,915) = 10.12, p < .001). Bonferroni post-
hoc tests revealed that the social support services respondents (M = 1.30, SD = .52) were signif-
icantly different than all other professions, with social support providers endorsing higher rat-
ings of agreement that mental health access is important during this time [physical therapists
(M=1.71,8D = .68), OT (M = 1.60, SD = .66), audiology (M = 1.60, SD = .59), other
(M =1.58, SD =.70), and speech (M = 1.57, SD = .62)].

Lastly, there was a statistically significant difference between professionals on whether they
perceived their profession was essential (F(5,914) = 36.99, p < .001). Bonferroni post-hoc tests
revealed that audiologists (M = 2.13, SD = .49) were significantly different than all surveyed
professionals, with audiologists endorsing lower ratings of agreement than all other profes-
sions [other (M = 1.76, SD = .74), speech (M = 1.63, SD = .54), PT (M = 1.59, SD = .51), OT
(M =1.55, SD = .55), and social support services (M = 1.53, SD = .53)]. Additionally, there was
a significant difference between the social support providers (M = 1.53, SD = .53) and “other”
professions (M = 1.76, SD = .74), with social support respondents endorsing higher ratings of
agreement that their profession is essential.

Discussion

At the end of 2019, a novel coronavirus was identified as the cause of a cluster of pneumonia
cases in Wuhan, which rapidly spread, resulting in a worldwide pandemic [1]. Healthcare
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workers across the country quickly responded to the public health emergency caused by
SARS-CoV-2 or COVID-19. The CDC and WHO provided guidance for frontline healthcare
workers regarding personal protective equipment, primarily focusing on healthcare providers
who have direct contact with COVID-19 positive patients [11, 28, 29]. Little guidance and
attention were initially given to healthcare professionals working alongside frontline workers,
including allied health professionals (i.e., audiologists, speech and language therapists, psy-
chologists, physical therapists, occupational therapists, etc.) and PPE was initially being saved
for those working with COVID-19 positive patients [29]. This is the first study to examine the
impact of COVID-19 on allied health professionals work environment, access to PPE, and lev-
els of stress.

Overall, the majority of allied health professionals were still employed during the pandemic
with 89% of practices open in some capacity. However, 14.7% of participants had been fur-
loughed or laid-off, likely to mitigate the financial crisis that many institutions and private
practices rapidly faced. Providers also generally agreed with their clinics decision to remain
open or closed and the majority reported having access to PPE, which affected professionals
stress related to working.

During this pandemic, healthcare delivery models were quickly challenged and many uni-
versity and private practices implemented telehealth or virtual clinics to accommodate patient
needs [30], with the uncertainty of whether reimbursement would be obtained for telehealth
services [31]. Emergency legislation was passed which allowed for flexibility in reimbursement
for telehealth with some clinics quickly adopting this new model of service delivery. Specifi-
cally, CMS provided waivers that allowed practitioners to be reimbursed for services provided
via telehealth during the pandemic [32]. Our data supports the rapid adoption of telehealth,
with 43% of providers engaging in telehealth services. Despite the initial challenges experi-
enced by many institutions and providers on implementing telehealth, including training for
providers and obtaining HIPAA compliant programs, telehealth has proven to be a successful
method for obtaining case histories, screening patients in which it may be unclear if they need
to be seen, and providing counseling services. Moreover, telehealth may serve as a possible
solution to healthcare systems that are already stressed and looking for ways to increase clinical
volume and reduce costs (e.g., overhead, supplies). As suggested by Smith and colleagues [33],
continued monitoring of telehealth policies and funding will be necessary as insurances and
policy makers determine whether temporary reimbursement of telehealth services will remain
indefinitely following the pandemic.

Further, as hospital and institution leaders develop new models for clinical care, including
hybrid models where some patients are seen in-person while others continue to be served via
telehealth, it will be increasingly important to understand and assess how providers are feeling
related to their new schedules and work environments. Notably, our data found that allied
health professionals reported concerns about acquiring COVID-19 both at work and outside
of work, with the greatest concern about transmitting the virus to others, especially in older
respondents. It may be the case that older respondents have more interactions with vulnerable
populations, such as taking care of elderly parents. These results are consistent with prior stud-
ies, which demonstrated healthcare worker concerns regarding acquiring disease and disease
transmission to family [19-21, 23]. Institutions and decision-makers need to be aware of these
concerns and provide alternate work environments if available, including telecommuting
options or hybrid models allowing for both staggered in-person and virtual clinics.

Some of the concerns about transmission may be ameliorated by access and use of PPE, as
prior research has found that access to PPE is associated with willingness to work [10]. The
majority of allied health professionals surveyed reported having access to PPE (87.2%), with
7% only having access to non-medical grade PPE (e.g., homemade masks). This is
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contradictory to previous reports of PPE shortage [34] and highlights recent government and
hospital efforts to provide access to PPE for all individuals interacting with patients.

This is also consistent with the WHO’s Recommendations for the Rational Use of Personal
Protective Equipment, which provides guidance on appropriate PPE use according to the set-
ting, personnel, and type of activities [29]. Interestingly, there is no direct guidance for allied
health professionals. The closest appropriate guidance is the outpatient facilities triage for
healthcare workers conducting preliminary screening not involving direct contact category
which recommends maintaining a spatial distance of at least 1 meter and no required PPE
[29]. Some may interpret these WHO guidelines as suggesting that PPE is not required for
allied health professionals [29]; however, our data supports that institutions and clinical prac-
tices may be implementing stricter guidelines on the use of PPE for all providers. Note,
although our findings suggest that the majority of allied health professionals had access to PPE,
we did not inquire if they were using the PPE and under what circumstances.

In addition, our findings linked access to PPE with reported levels of stress, with allied
health professionals reporting no access to PPE endorsing higher levels of stress. This suggests
that although it may not be required for some allied health professionals to use PPE, access to
PPE helps to mitigate provider stress levels and willingness to come to work. This is consistent
with prior literature reporting that healthcare workers are more likely to work during a pan-
demic if they feel confident that the hospital can protect them [35].

Moreover, given the substantial reports of provider stress during the COVID-19 pandemic
in this study, it is important that institutions implement screening for symptoms of mental
health disorders as early identification of heightened levels of stress may serve to prevent future
long-term psychopathology. Healthcare workers are naturally subjected to increased stress sec-
ondary to their occupational environments [16]; however, increased feelings of fear and emo-
tional distress as well as symptoms of PTSD have been reported during previous health crises,
such as the MERS-CoV and SARS outbreaks [20-22]. Our current study identified that 86.2%
of allied health professionals were reporting stress related to their employment.

Understanding of provider current levels of stress is crucial in order to better prepare for
the emotional sequela that takes place during and after a pandemic. Previous research has sug-
gested that there are four waves during a pandemic which include an increase in anxiety symp-
toms, then depressive symptoms, followed by more long-term psychological effects, such as
depressive disorders and PTSD [36]. Our findings suggest an increase in stress for all the pro-
fessions surveyed, with the social support services group feeling less stressed than both the
audiology and speech and language pathology groups. It is possible that those in the social sup-
port services group have better developed peer networks that include mental health specialists.
In addition, given their clinical training and knowledge, these mental health providers likely
have better self-awareness to identify their symptoms and when further support is needed.

Early identification and intervention for mental health symptoms is crucial, particularly
during health crises in which we have the opportunity to intervene and prevent long-term psy-
chopathology, such as depressive disorders and PTSD. Given the current findings of increased
stress due to COVID-19, it is imperative to screen for these symptoms both during and after a
pandemic. This is necessary in order to identify and support those with elevated symptoms as
early and swiftly as possible. Screening is particularly important as access to typical resources
and supports are limited during pandemics. This is supported by prior research that recom-
mends increased screening and surveillance of psychological symptoms in healthcare workers
given the repeated exposures to traumatic experiences [24]. These screenings will also support
development of brief evidenced-based interventions.

As suggested by Onyeaka and colleagues [37] little is known about how to respond to the psy-
chological challenges already being experienced during COVID-19. The authors highlight the
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need for appropriate psychosocial support. Our study demonstrated that the majority of respon-
dents had access to mental health supports and those who had more access reported feeling less
stress. However, there were no associations between level of stress and use of such supports. This
indicates that knowing resources are available may be enough to reduce the general stress associ-
ated with the clinical changes due to COVID-19. Institutions and organizations should continue
to offer these support services to their faculty and staff so that providers can be aware of the ser-
vices available. This would also assist with normalizing the need for mental health support during
a highly stressful time. With most professionals reporting access and use of mental health phone
applications or webinars, it is recommended that prioritization be given to the development of
brief interventions that may be conducted virtually around providers schedules.

Limitations & future directions

Although this study was the first to assess the impact of the pandemic on allied healthcare pro-
viders’ work environment and stress, it also had some limitations that are important to consider.
First, although we did inquire whether respondents had access to PPE, we did not inquire if they
were using the PPE and under what circumstances. Future research would benefit from gather-
ing information on PPE use as this can be helpful for inventory planning and policy making.
Despite this, the current study contributes to the literature as it identified that having access to
PPE helped mitigate reported levels of stress. Second, this study was conducted during the
beginning of the pandemic and therefore results may be different if the survey were adminis-
tered following a prolonged period of time. However, identifying how providers are feeling at
the beginning of a pandemic is important as it can inform decisions regarding need for moni-
toring or interventions, as well as policies for allied healthcare providers working in different
settings. In addition, our study did not include all allied health professionals. For example,
EMTs were excluded due to their higher risk of exposure and stress. Future research should
examine differences among all allied health professionals, including those who are at higher
risk. Lastly, our sample consisted of primarily audiology and social support providers and there-
fore the results may not generalize to the entire population of allied health professionals. Yet, we
did have a breadth in our sample in terms of geographic representation (respondents from 48
states) and work settings (e.g., private, university-based, hospital). We also received responses
from professionals from various disciplines allowing us to compare responses by profession.

Conclusion

In conclusion, our study is among the first to examine how COVID-19 is impacting work envi-
ronments and provider stress. Our data highlighted the rapid adoption of telehealth and virtual
clinics by allied health professionals, illustrating that hybrid models of service delivery are fea-
sible for the future. It was also evident that healthcare providers are willing to provide clinical
care even under stressful environments. However, access to PPE and mental health supports
were related to providers’ levels of stress. Thus, PPE should continue to be offered to allied
health professionals providing in-person clinical care. More importantly, the identified height-
ened levels of stress reported by professionals warrants further attention. Based on our results,
continued monitoring of stress and mental health screening is strongly recommended. Early
identification of these mental health symptoms will support provider well-being, decrease
burn-out, and prevent long-term psychopathology.

Supporting information

S1 File. Survey. This file includes the survey used in the current study.
(PDF)

PLOS ONE | https://doi.org/10.1371/journal.pone.0241328 October 30, 2020 11/14


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0241328.s001
https://doi.org/10.1371/journal.pone.0241328

PLOS ONE

The impact of COVID-19 on allied health professions

Author Contributions

Conceptualization: Alicia Restrepo, Ivette Cejas, Sandra Prentiss.

Data curation: Jennifer Coto, Ivette Cejas.

Formal analysis: Jennifer Coto, Ivette Cejas.

Investigation: Jennifer Coto, Ivette Cejas, Sandra Prentiss.

Methodology: Jennifer Coto, Alicia Restrepo, Ivette Cejas, Sandra Prentiss.
Project administration: Alicia Restrepo, Ivette Cejas, Sandra Prentiss.
Supervision: Ivette Cejas, Sandra Prentiss.

Validation: Ivette Cejas, Sandra Prentiss.

Visualization: Jennifer Coto, Ivette Cejas, Sandra Prentiss.

Writing - original draft: Jennifer Coto, Alicia Restrepo, Ivette Cejas, Sandra Prentiss.

Writing - review & editing: Jennifer Coto, Ivette Cejas, Sandra Prentiss.

References

1. Cucinotta D, Vanelli M. WHO declares COVID-19 a pandemic. Acta Biomed. 2020; 91(1): 157—160.
https://doi.org/10.23750/abm.v91i1.9397 PMID: 32191675

2. Centers for Disease Control and Prevention (CDC). Coronavirus Disease 2019: Cases in the US. [Inter-
net]. Atlanta: Centers for Disease Control; 2020 May [Cited 2020 May 17]. Available from: https://www.
cdc.gov/coronavirus/2019-ncov/cases-updates/cases-in-us.html

3. Centers for Disease Control and Prevention (CDC). Estimated influenza illnesses, medical visits, hospi-
talizations, and deaths in the United States- 2018-2019 influenza season. [Internet]. Atlanta: Centers
for Disease Control; 2020 January [Cited 2020 April 15]. Available from: https://www.cdc.gov/flu/about/
burden/2018-2019.html

4. Centers for Medicare and Medicaid Services (CMS). CMS adult elective surgery and procedures rec-
ommendations- Limit all non-essential planned surgeries and procedures, including dental, until further
notice. [Internet]. 2020 April [Cited 2020 May 14]. Available from https://www.cms.gov/files/document/
covid-elective-surgery-recommendations.pdf

5. Bureau of Labor Statistics (BLS). The employment situation- April 2020 [Internet]. Washington, District
of Columbia: Bureau of Labor Statistics; 2020 May [Cited 2020 May 8]. Available from https://www.bls.
gov/news.release/pdf/empsit.pdf

6. Barnett ML, Mehrotra A, Landon BE. Covid-19 and the upcoming financial crisis in health care. NEJM
Catalyst Innovations in Care Delivery. 2020; 1(2).

7. Vaccaro AR, Getz CL, Cohen BE, Cole BJDonnally Il CJ. Practice management during the COVID-19
pandemic. J Am Acad Orthop Surg. 2020; 00: 1-7. https://doi.org/10.5435/JAAOS-D-20-00379 PMID:
32287086

8. Strom KE. Hearing Review coronavirus impact survey results (March 19-24). Hearing Review. 2020.
Available from https://www.hearingreview.com/practice-building/practice-management/management-
strategies/hearing-review-coronavirus-impact-survey-results-march-19-23.

9. Strom KE. Results of Covid-19 impact survey #2 (April 9-17) for hearing healthcare practices. Hearing
Review. 2020; 27(5): 10-12.

10. Devnani M. Factors associated with the willingness of health care personnel to work during an influenza
public health emergency: an integrative review. Prehosp Disaster Med. 2012; 27(6): 551-66. https://doi.
org/10.1017/S1049023X12001331 PMID: 23031432

11.  Centers for Disease Control and Prevention (CDC). Using personal protective equipment (PPE). [Inter-
net]. Atlanta: Centers for Disease Control; 2020 April. [Cited 2020 April 28]. Available from https:/
www.cdc.gov/coronavirus/2019-ncov/hcp/infection-control.html

12. Farsi D, Mofidi M, Mahshidfar B, Hafezimoghadam P. Letter to the Editor: Consider the options; can
decontamination and reuse be the answer to N95 respirator shortage in COVID-19 pandemic? Adv. J.
Emerg. Med. 2020. https://doi.org/10.22114/ajem.v0i0.378 PMID: 12288838

PLOS ONE | https://doi.org/10.1371/journal.pone.0241328 October 30, 2020 12/14


https://doi.org/10.23750/abm.v91i1.9397
http://www.ncbi.nlm.nih.gov/pubmed/32191675
https://www.cdc.gov/coronavirus/2019-ncov/cases-updates/cases-in-us.html
https://www.cdc.gov/coronavirus/2019-ncov/cases-updates/cases-in-us.html
https://www.cdc.gov/flu/about/burden/2018-2019.html
https://www.cdc.gov/flu/about/burden/2018-2019.html
https://www.cms.gov/files/document/covid-elective-surgery-recommendations.pdf
https://www.cms.gov/files/document/covid-elective-surgery-recommendations.pdf
https://www.bls.gov/news.release/pdf/empsit.pdf
https://www.bls.gov/news.release/pdf/empsit.pdf
https://doi.org/10.5435/JAAOS-D-20-00379
http://www.ncbi.nlm.nih.gov/pubmed/32287086
https://www.hearingreview.com/practice-building/practice-management/management-strategies/hearing-review-coronavirus-impact-survey-results-march-19-23
https://www.hearingreview.com/practice-building/practice-management/management-strategies/hearing-review-coronavirus-impact-survey-results-march-19-23
https://doi.org/10.1017/S1049023X12001331
https://doi.org/10.1017/S1049023X12001331
http://www.ncbi.nlm.nih.gov/pubmed/23031432
https://www.cdc.gov/coronavirus/2019-ncov/hcp/infection-control.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/infection-control.html
https://doi.org/10.22114/ajem.v0i0.378
http://www.ncbi.nlm.nih.gov/pubmed/12288838
https://doi.org/10.1371/journal.pone.0241328

PLOS ONE

The impact of COVID-19 on allied health professions

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

Van der Sande M, Teunis P, Sabel R. Professional and home-made face masks reduce exposure to
respiratory infections among the general population. PLoS One. 2008; 3(7): €2618. https://doi.org/10.
1371/journal.pone.0002618 PMID: 18612429

Maclintyre CR, Seale H, Chi Dung T, Tran Hien N, Thi Nga P, Chughtai AA, et al. A cluster randomized
trial of cloth masks compared with medical masks in healthcare workers. BMJ Open. 2015. https://doi.
org/10.1136/bmjopen-2014-006577 PMID: 25903751

Eysenbach G. Improving the quality of web surveys: the Checklist for Reporting Results of Internet E-
Surveys (CHERRIES). J Med Internet Res. 2004; 6(3): e34. https://doi.org/10.2196/jmir.6.3.e34 PMID:
15471760

Weinberg A, Creed F. Stress and psychiatric disorder in healthcare professionals and hospital staff.
Lancet. 2000; 355(9203): 533-537. https://doi.org/10.1016/S0140-6736(99)07366-3 PMID: 10683003

Tam C, Pang EPF, Lam LCW, Chiu HFK. Severe acute respiratory syndrome (SARS) in Hong Kong in
20083: Stress and psychological impact among frontline healthcare workers. Psychol. Med. 2004; 34(7):
1197-1204. https://doi.org/10.1017/s0033291704002247 PMID: 15697046

Maunder RG, Lancee WJ, Rourke S, Hunter JJ, Goldbloom D, Balderson K, et al. Factors associated
with the psychological impact of severe acute respiratory syndrome on nurses and other hospital work-
ers in Toronto. Psychosom. Med. 2004; 66(6): 938—942. https://doi.org/10.1097/01.psy.0000145673.
84698.18 PMID: 15564361

Lee SM, Kang WS, Cho A, Kim T, Park JK. Psychological impact of the 2015 MERS outbreak on hospi-
tal workers and quarantined hemodialysis patients. Compr Psychiatry. 2018; 87: 123—-127. https://doi.
org/10.1016/j.comppsych.2018.10.003 PMID: 30343247

Ho SM, Kwong-Lo RS, Mak CW, Wong JS. Fear of severe acute respiratory syndrome (SARS) among
healthcare workers. J. Consult. Clin. Psychol. 2005; 73: 344—-349. https://doi.org/10.1037/0022-006X.
73.2.344 PMID: 15796643

Wong TW, Yau JK, Chan CL, Kwong RS, Ho SM, Lau CC, et al. The psychological impact of severe
acute respiratory syndrome outbreak on healthcare workers in emergency departments and how they
cope. Eur. J. Emerg. Med. 2005; 12: 13—-18. https://doi.org/10.1097/00063110-200502000-00005
PMID: 15674079

Phua DH, Tang HK, Tham KY. Coping responses of emergency physicians and nurses to the 2003
severe acute respiratory syndrome outbreak. Acad. Emerg. Med. 2005; 12(4): 322—-328. https://doi.org/
10.1197/j.aem.2004.11.015 PMID: 15805323

Nickell LA, Crighton EJ, Tracy CS, Al Enazy H, Bolaji Y, Hanjrah S, et al. Psychological effects of SARS
on hospital staff: Survey of a large tertiary care institution. Can. Med. Assoc. J. 2004; 170: 793-798.

Levin J. Mental health care for survivors and healthcare workers in the aftermath of an outbreak. In:
Psychiatry of Pandemics. Springer: Cham, 2019. pp 127-141.

Orellana RC, Hoet AE, Bell C, Kelley C, Lu B, Anderson SE, et al. Methicillin-resistant Staphylococcus
aureus in Ohio EMS providers: a statewide cross-sectional study. Prehosp Emerg Care. 2016; 20(2):
184-90. https://doi.org/10.3109/10903127.2015.1076098 PMID: 26516797

Bentley MA, Crawford JM, Wilkins JR, Fernandez AR, Studnek JR. An assessment of depression, anxi-
ety, and stress among nationally certified EMS professionals. Prehosp Emerg Care. 2013; 17(3): 330—
338. https://doi.org/10.3109/10903127.2012.761307 PMID: 23414106

Alexander AB, Masters MM, Warren K. Caring for infectious disease in the prehospital setting: a qualita-
tive analysis of EMS providers experiences and suggestions for improvement. Prehosp Emerg Care.
2020; 24(1): 77-84. https://doi.org/10.1080/10903127.2019.1601313 PMID: 30917729

Centers for Disease Control and Prevention (CDC). Coronavirus Disease 2019 (COVID-19): Optimize
PPE Supply. [Internet]. Atlanta: Centers for Disease Control; 2020 July. [Cited 2020 July 22]. Available
from https://www.cdc.gov/coronavirus/2019-ncov/hcp/ppe-strategy/index.html

World Health Organization (WHO). Rational use of personal protective equipment (PPE) for coronavirus
disease (COVID-19). [Internet]. World Health Organization; 2020 March [Cited 2020 May 19]. Available
from: https://www.cdc.gov/coronavirus/2019-ncov/cases-updates/cases-in-us.html

Wosik J, Fudim M, Cameron B, Gellad ZF, Cho A, Phinney D, et al. Telehealth transformation: COVID-
19 and the rise of virtual care. JAMIA. 2020; 27(6): 957—962. https://doi.org/10.1093/jamia/ocaa067
PMID: 32311034

Maheu, MM. COVID-19 Telehealth reimbursement update. [Internet]. Telebehavioral Health Institute
(TBHI). 2020 May. [Cited 2020 July 22]. Available from https://telehealth.org/blog/covid-19-telehealth-
reimbursement-update/

Centers for Disease Control and Prevention (CDC). Using telehealth to expand access to essential
health services during the COVID-19 Pandemic. [Internet]. Atlanta: Centers for Disease Control; 2020

PLOS ONE | https://doi.org/10.1371/journal.pone.0241328 October 30, 2020 13/14


https://doi.org/10.1371/journal.pone.0002618
https://doi.org/10.1371/journal.pone.0002618
http://www.ncbi.nlm.nih.gov/pubmed/18612429
https://doi.org/10.1136/bmjopen-2014-006577
https://doi.org/10.1136/bmjopen-2014-006577
http://www.ncbi.nlm.nih.gov/pubmed/25903751
https://doi.org/10.2196/jmir.6.3.e34
http://www.ncbi.nlm.nih.gov/pubmed/15471760
https://doi.org/10.1016/S0140-6736%2899%2907366-3
http://www.ncbi.nlm.nih.gov/pubmed/10683003
https://doi.org/10.1017/s0033291704002247
http://www.ncbi.nlm.nih.gov/pubmed/15697046
https://doi.org/10.1097/01.psy.0000145673.84698.18
https://doi.org/10.1097/01.psy.0000145673.84698.18
http://www.ncbi.nlm.nih.gov/pubmed/15564361
https://doi.org/10.1016/j.comppsych.2018.10.003
https://doi.org/10.1016/j.comppsych.2018.10.003
http://www.ncbi.nlm.nih.gov/pubmed/30343247
https://doi.org/10.1037/0022-006X.73.2.344
https://doi.org/10.1037/0022-006X.73.2.344
http://www.ncbi.nlm.nih.gov/pubmed/15796643
https://doi.org/10.1097/00063110-200502000-00005
http://www.ncbi.nlm.nih.gov/pubmed/15674079
https://doi.org/10.1197/j.aem.2004.11.015
https://doi.org/10.1197/j.aem.2004.11.015
http://www.ncbi.nlm.nih.gov/pubmed/15805323
https://doi.org/10.3109/10903127.2015.1076098
http://www.ncbi.nlm.nih.gov/pubmed/26516797
https://doi.org/10.3109/10903127.2012.761307
http://www.ncbi.nlm.nih.gov/pubmed/23414106
https://doi.org/10.1080/10903127.2019.1601313
http://www.ncbi.nlm.nih.gov/pubmed/30917729
https://www.cdc.gov/coronavirus/2019-ncov/hcp/ppe-strategy/index.html
https://www.cdc.gov/coronavirus/2019-ncov/cases-updates/cases-in-us.html
https://doi.org/10.1093/jamia/ocaa067
http://www.ncbi.nlm.nih.gov/pubmed/32311034
https://telehealth.org/blog/covid-19-telehealth-reimbursement-update/
https://telehealth.org/blog/covid-19-telehealth-reimbursement-update/
https://doi.org/10.1371/journal.pone.0241328

PLOS ONE

The impact of COVID-19 on allied health professions

33.

34.

35.

36.

37.

June. [Cited 2020 July 22]. Available from https://www.cdc.gov/coronavirus/2019-ncov/hcp/telehealth.
html#anchor_1591719728225

Smith AC, Thomas E, Snoswell CL, Haydon H, Mehrotra A, Clemensen J, et al. Telehealth for global
emergencies: Implications for coronavirus disease 2019 (COVID-19). J Telemed Telecare. 2020;Mar
20: 1357633X20916567.

Ranney ML, Griffeth V, Jha AK. Critical supply shortages—the need for ventilators and personal protec-
tive equipment during the Covid-19 pandemic. N Engl J Med. 2020 Mar 25.

Irvin CB, Cindrich L, Patterson W, Southall A. Survey of hospital healthcare personnel response during
a potential avian influenza pandemic: will they come to work?. Prehosp Disaster Med. 2008; 23(4):
328-35. https://doi.org/10.1017/s1049023x00005963 PMID: 18935947

Safren S, Weiss DJ, Duthely L. Finding the Middle Ground: Managing stress and anxiety while providing
clinical care during the COVID-19 crisis. Lecture presented at the University of Miami; 2020.

Onyeaka HK, Zahid S, Patel RS. The unaddressed behavioral aspect during the coronavirus pandemic.
Cureus. 2020. https://doi.org/10.7759/cureus.7351 PMID: 32328363

PLOS ONE | https://doi.org/10.1371/journal.pone.0241328 October 30, 2020 14/14


https://www.cdc.gov/coronavirus/2019-ncov/hcp/telehealth.html#anchor_1591719728225
https://www.cdc.gov/coronavirus/2019-ncov/hcp/telehealth.html#anchor_1591719728225
https://doi.org/10.1017/s1049023x00005963
http://www.ncbi.nlm.nih.gov/pubmed/18935947
https://doi.org/10.7759/cureus.7351
http://www.ncbi.nlm.nih.gov/pubmed/32328363
https://doi.org/10.1371/journal.pone.0241328

