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NTRODUCTION  

Asthma is a heterogeneous chronic condition 
of the airways characterized by respiratory 
symptoms such as airflow obstruction, 
inflammation, and hyper bronchial respon-
siveness. The symptoms present in different 
ways in different patients but the most 
common include shortness of breath, limita-
tions in expiratory airflow, wheeze, chest 
tightness, and cough with varying intensity.(1)

The occurrence of these symptoms deter-
mines the severity of asthma and the clinical 
manifestation. Asthma is a global health 
issue. It is listed among the top health condi-
tions in developed countries. In the United 
Kingdom of Saudi Arabia, more than 25 
percent of the Saudi Arabians were 
diagnosed with physician reported in 2004.(2)

Saudi Arabia is a developed country with an 
average burden of more than 10%. At the 
time, in other developed countries, asthma 

prevalence fell below twenty-five percent. 
For instance, United Kingdom’s asthma 
prevalence was less than 15%.(3) A recent 
survey reports an increasing occurrence of 
asthma where it accounts for 20 percent of 
the total ER visits.

There are different methods of therapy avail-
able for asthma management. In an acute 
setting, asthma management includes 
inhaled or nebulised therapy and oxygen as 
first-line treatment strategies and steroids as 
the second-line treatment. Various other 
substances such as magnesium have been 
used throughout history. In 1936, magne-
sium was reported as a substance for asthma 
therapy.(4) It was found ha IV magnesium 
causes the broncho-dilating effect,(5) and it is 
used for intubation prevention in asthma 
patients.(6) Alternatively, Magnesium sulfate 

is recommended for intravenous use in case IV magne-
sium fails for severe acute asthma. However, it demands 
over twenty minutes of cardiac monitoring and IV 
access.(1)

Further, magnesium use in nebulized therapy has been 
under RCT investigation and systemic reviews since 1989. 
Recently, issues arising concern the use and the benefit of 
using the nebulized/ inhaled route for magnesium sulfate 
administration. This article aims to analyze the current 
research on inhaled/nebulized magnesium in the acute 
setting for asthma exacerbations and compares it to 
standard treatment with inhaled salbutamol (with or 
without ipratropium). The research methods include a 
literature review conducted as a reflection of various 
patient sub-groups to determine the role of inhaled/neb-
ulized magnesium in emergency medicine. The research 
findings will further inform a proposal formation for an 
interventional study about the research findings in this 
critical review.

Methods

Secondary data were obtained through a literature review 
of materials obtained from Medline, Embase, PubMed, 
and Cochrane databases. The search was refined using 
keywords such as ‘inhaled,’ ‘nebulised,’ ‘nebulized,’ ‘mag-
nesium,’ ‘salbutamol,’ and ‘asthma.’ Several exclusion 
criteria were used. First, the initial search limited the time 
of article publication to not older than 2009. This limit 
ensured that only contemporaneous studies were used for 
the initial stage. Further exclusion process eliminated the 
time limit for article publication dates was to avoid the 
omission of relevant studies in the research. 

Moreover, the critical review also applied the limits of 
human research such that only articles and reviews that 
focused on human research were used. The selected 
articles and current guidelines were reviewed for back-
ground readings. A total of 16 articles and reviews were 
selected for the study. These had been scaled down from 
the initial 86 articles generated from the online search 
and the five resources obtained from the backward chain 
of the references used in some of the 86 articles. In 
total,16 articles comprising systematic reviews and two 
interventional studies met the exclusion criteria and were 
selected for the literature review. Moreover, articles in all 
languages, including Persian from Iran, were included in 
the study. These articles were selected based on a limited 
inter-paper confounding variable, free of rhetoric bias. 
Other vital tools Used for the systemic reviews included 
the Critical Appraisal Skills Programme (CASP) (2010). 
These are checklists used to critique the methodology 
used in the systematic reviews and quantitative studies. 

Oxford Centre for Evidence Based Medicine (CEBM) 
(2009) Levels of Evidence was used to determine the 
applicability of reviewed evidence. The sample size was 
designed to have a p-value of <0.05 p-value indicated a 

statistical difference between the variables. The book 
chapter 3 of “Randomized controlled trials: Questions, 
Answers, and Musings” book was used to describe the 
types of bias. Additionally, all reviewed interventional 
studies passed through a scoring system described by 
Jadad.(7) This process ensured control over all Random-
ized Control trials used in the study.

Results

A total of 16 systemic reviews and interventional studies 
were used. In 2005, Blitz and colleagues conducted a 
systemic review and established that MgSO4 therapy was 
more beneficial to patients with severe acute asthma by 
improving the pulmonary function compared to patients 
receiving salbutamol (SMD, 0.30; 95% CI, 0.05 to 0.55; 
p=0.02) therapy alone. The review separated the studies 
into two categories. The first group comprised of adults, 
and the second group comprised of children from the 
emergency department. The most significant results were 
obtained from adult’s treatment with a combination of 
MgSO4 and salbutamol. Additionally, the combination of 
MgSO4 and salbutamol (SMD, 0.37; 95% CI, 0.10 to 0.63; 
p=0.006) produced more superior results. Adults with 
p<0.05 and CI not crossing 1in the emergency depart-
ment who inhaled/nebulized MgSO4 and salbutamol 
therapy to treat asthma exacerbations showed statistical-
ly significant improvement of pulmonary function. Also, 
there were significant hospital reductions for adult 
patients with p<0.05 and CI not crossing 0 who received 
nebulized MgSO4 in the emergency department. Accord-
ing to the CEBM (2009) framework, this study, the small 
confidence interval made the review meet the criteria for 
use as a guideline for treating adult patients with acute 
asthma.

Another study was a randomized single-blind fashion 
control trial conducted by Kokturk and colleagues in 
2005. It compared the effects of nebulized salbutamol 
administered with either MgSO4 normal saline on PEFR. 
The clinical scores were taken from adult patients aged 
between 18-60 years and suffering moderate to severe 
asthma attacks according to the Global Initiative for 
Asthma (GINA) 2002 criteria for moderate or severe 
asthma exacerbation. The study results indicated that a 
combination of MgSO4 and nebulized salbutamol does 
not in any way impact asthma attacks treatment. The 
patients were divided into two groups. 

The group comprised 14 patients, and group 2 comprised 
12 patients. All patients received 1mg/kg corticosteroids 
and oxygen therapy. Group, I received a combination of 
isotonic MgSO4 (2.5 ml, 6.3%) and salbutamol (2.5 ml). 
In comparison, group 2 received saline (2.5 ml and salbu-
tamol (2.5 ml) after a 20 minutes’ interval for the first one 
hour and an hour’s interval for the remaining 4 hours. 

Results were obtained through PEFR measurements and 
clinical assessment conducted after every 20th, 60th, 
120th, 180th, and 240th. Both groups had similar base-
lines for PEFRs and clinical parameters and mean 
percentage increases at different levels. Thus the conclu-
sion was that there was no difference noted on asthma 
attacks when mMgSO4 is used with nebulized salbu-
tamol. 

Similarly, another review conducted by Villeneuve and 
Peter failed to establish the role of MgSO4 in asthma 
attacks treatment. The study lacked CI intervals and 
lacked an analysis of the subgroups; thus, it was rated a 
‘1a-’ study with evidence D according to the CEBM (2009) 
framework. The study did not recommend magnesium 
sulfate therapy at the time. Still, it proposed more 
research to determine whether MgSO4 has a beta (2)-ago-
nist, anticholinergic, and corticosteroid properties. These 
recommendations came after the nebulized magnesium 

failed to improve pulmonary function compared to beta 
(2) –agonists. Nonetheless, nebulized MgSO4 was benefi-
cial as an additional therapy to albuterol treatment for 
mild-moderate asthma attacks. The researcher did not 
pool the results because the six selected articles used 
different approaches and magnesium doses. Six articles 
met the exclusion criteria. Four of the articles examined 
salbutamol and magnesium as an intervention against 
salbutamol comparator, and 2 analyzed magnesium alone 
as an intervention against salbutamol comparator. Three 
of the four articles examining the effect of salbutamol and 
magnesium showed significant improvement in pulmo-
nary function. The other two studies showed no change in 

pulmonary function with the use of beta (2) –agonists 
alone. Other significant factors in the review included the 
publication, inclusion, exclusion, language, and location 
bias. Other systemic reviews were reported. 

According to Gallegos-Solórzano,(14) findings from other 
systemic reviews support that inhaled magnesium sulfate 
improves pulmonary functions and decreases admission 
rates. 

Studies that failed to show benefit were measuring 
improvement in pulmonary function at 120 minutes. 
Those that showed benefit were measuring pulmonary 
function at 90 minutes or less.  

Aggarwal performed an RCT that compared the influence 
of nebulised MgSO4 and salbutamol against salbutamol 
to treat asthma patients with acute attacks of bronchial 
asthma from the ED.(15) The study establishes that there is 
no significant difference in the use of nebulised magne-
sium in addition to salbutamol for the treatment of 
asthma exacerbations. The study involved one hundred 
patients divided into two groups diagnosed with asthma 
according to the British Thoracic Society guidelines. The 
sample was divided into two groups. One group named 
the intervention group (A) received 500mg of MgSO4 and 
500µg of salbutamol in each nebulization (total of three 
nebulizations). The second group named the control 
group (B) received 500µg of salbutamol in each nebulisa-
tion (a total of three nebulisation). Noteworthy, the 
500mg of MgSO4 was ten folds more than the recom-
mended 5mg in adults, yet the study failed to record a 
significant effect in the treatment. It was rated a ‘1b’ via 
the CEBM (2009) framework with a level of evidence A. 
Other randomised control trials that recorded similar 
findings include a double-blind randomised control trial 
of 76 patients aged between 28 and 42 years and conduct-

ed by Gandia et al. (2012). The study used the Methacho-
line Challenge Test, and the Forced Expiratory Volume in 
1 Second to determine the effects of inhaled magnesium 
sulphate in patients with bronchoconstriction. The 
findings established that salbutamol has a faster effect in 
reversing FEV1 compared to nebulised MgS04 15th 
minute with a 95% confidence level interval. These results 
were designed for normal saline nebulization, magne-
sium sulphate nebulization, salbutamol inhaler puffs, and 
salbutamol puffs + magnesium sulphate nebulization.

The data shows that when pooled together, there is a 
statistically significant improvement in pulmonary func-
tion in the treatment arm (SMD = 0.23; 95% CI, 0.06 to 
0.41; p <0.009) and reduction in hospital admission 
(RR= 0.63; 95% CI, 0.43 to 0.92; p <0.02) in adults. 
Although the difference is also significant when applied to 
the total population including the single paediatric study, 
the authors conclude that it is difficult to apply the data to 
children and more studies need to be conducted in paedi-
atric patients with acute asthma.

DISCUSSION

Acute asthma remains one of the diseases that has affect-
ed the majority of people all over the words. Therefore, 
various researchers have used different doses and routes 
to study the use of Magnesium sulphate (MgSO4) for acute 
asthma. More reading has been done in theories that 
show how MgSO4 reverses bronchoconstriction in asthma 
patients, and as a result, several mechanisms have been 
suggested on ways MgSO4 affects bronchial smooth 
muscle. Those ways include; hindering calcium influx 
into the cytosol, causing smooth muscle relaxation, 
preventing the release of histamine from mast cells, and 
inhibiting acetylcholine release from cholinergic nerve 
fibres. Moreover, MgSO4 reduces the activation of neutro-

phils responsible for some of its effects in the particular 
phenotype of bronchial asthma.

Various researches have proven the purpose of IV Magne-
sium sulphate to treat asthma unmanageability to 
standard treatment. However, the data on nebulized 
Magnesium Sulphate is limited. Consequently, various 
systematic reviews have incorporated similar studies and 
arrived at, unlike results. This has made the author review 
ten intervention studies conducted over the last ten years 
on nebulized MgSO4. The studies have shown design 
improvement, elimination of ascertaining bias, and 
standard definition, which has improved internal validity. 
However, the choice of outcome bias is still present in the 
majority of the researches, giving room for validated 

studies in the future. In addition, extensive studies should 
be conducted to achieve a more reliable outcome.

During the review, the author encountered various 
challenges: not all data were published for data review. 
Other studies were only published as abstracts making it 
challenging to assess their quality. For instance, the 
systematic review by Albuali was conducted by a local 
researcher in the author's country of practice.(19) Only 
abstract was available, and attempted to attain the review 
by reaching out to the researcher were not productive. 
Other challenges include; lack of statistical training and 
time constraints. This hindered the author from inde-
pendently examining the data and synthesizing his 
recommendations.

CONCLUSION

Research shows that there is a divergence between inter-
national guidelines on the use of nebulized MgSO4. This is 
due to minimal clinical data, although new studies have 
emerged to settle the debate. However, it has been 
challenging to get results and use the studies for a large 
meta-analysis due to differences in their interventions, 
designs, target population, and inter-paper heterogene-
ity. But, several scholars have been able to generalize the 
data and provide some forest plots valuation.(18) More-
over, they have identified vital benefits from adding 
MgSO4 to the standard nebulization procedures in severe 
acute asthma. According to GINA guidelines, nebulized 
salbutamol was administered in isotonic MgSO4. It offers 
more significant benefits than if it is carried in normal 
saline. From the review, the author has made various 
remarks; First, merged nebulized MgSO4 and salbutamol 
therapy is superior to salbutamol only in adult patients, 
and if adult patients with severe asthma receive nebulized 
MgSO4, there will be a significant reduction in hospital 
admission. In addition, nebulized MgSO4 ensures asthma 
escalation treatment in pregnant women and children.(20,

21)

DATA ANALYSIS

The study will use a double-blinded, randomized control 
study design. It will be controlled by finalizing a pilot 
study with thirty clients. The patients will be divided into 
control and intervention at King Abdulaziz Medical City 
(KAMC), Riyadh. The pilot study aims to assist in deter-
mining the design validity and computing the power of 
the concluding study required to illustrate statistical 
significance. Also, the computer randomized will be 
conducted with independent personnel not part of a 
respiratory therapist. It will help in ensuring there is a 
minimal risk of ascertainment bias. Moreover, the physi-
cians involved will be blinded to interventions, although 
they will be evaluated according to research rules.

The sample population will include all patients present to 
the ED at KAMC with symptoms of severe to life-threat-
ening exacerbation and diagnosed bronchial asthma. 

However, various factors will be used to eradicate reveal-
ing variables. Such factors include; known irreversible 
obstruction, obstruction, patients in respiratory failure 
requiring intubation or non-invasive ventilation, possible 
cause of wheeze, and allergy to any of the medication 
components.

During the study, a standard questionnaire will be 
distributed to all physicians involved in inpatient care. 
However, after the pilot study is conducted, the question-
naire and exclusion factors may be modified if necessary. 
Data to be collected includes peer at baseline, gender, age, 
vital signs at baseline, any previous ICU admission, base-
line medications, and vital signs after each nebulization.

The study will consider a p-value <0.05 significant for all 
measured analyses and outcomes. Also, SPSS 15.0 (Win-
dows) will be used to analyze the data collected. For 
continuous variables, the data collected will be subjected 
to paired t-test while discontinuous variables will be 
subjected to χ2 test. Moreover, it will be essential for 
appropriate data groups to complete an analysis of varia-
tion (ANOVA). However, in case of limited power to do 
so, subgroup analysis may be conducted. In addition, to 
data for the patients that drop out, an intention-to-treat 
basis shall be applied.

LIMITATION

Potential problems that the author hopes to address in 
the pilot study are to minimize the different types of bias. 
By using a double-blinded, randomized design, the 
author hopes to minimize ascertainment bias. Using 
broad inclusion criteria with guideline driven definitions 
to prevent selection bias, and exclusion criteria to elimi-
nate confounding variable bias. Other potential problems 
include patient and physician concerns regarding treat-
ment with magnesium sulphate in special populations 
(e.g. Children, pregnant patients, etc.) There have been 
recent studies in these populations that have shown that 
MgSO4 as a nebulised treatment is safe in these popula-
tions.
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INTRODUCTION

Background

The mental health of emergency physicians 
in a global pandemic may take a backseat as 
they go through their duties and responsibili-
ties.(1) The coronavirus disease (COVID-19) 
or Severe Acute Respiratory Syndrome Novel 
Coronavirus 2 (SARS-CoV-2) was believed to 
have started in Wuhan, China in December 
2019 and was classified as a pandemic by the 
World Health Organization (WHO) on 
March 11, 2020. The outbreak has caused 
additional health problems like anxiety, 
stress, depression, and fear globally.(2) 

There were 1,638,345 RT-PCR 
confirmed covid cases tested in 
Department of Health (DOH) certified 
facilities as of August 6, 2021.(3) Patients 
treated for COVID -19 in isolation may expe-

rience fear, anxiety, and stigmatization.  Doc-
tors, nurses, and other frontline healthcare 
workers managing these patients also experi-
ence the same mental health conditions.
(4) With the increasing number of health
work-ers infected with the virus, the
psychological stress of caring for 
patients affects decision-making.(4) 

Importance

Identification of post-traumatic stress is 
important since it affects several dimensions. 
This could lead to an increased risk of addic-
tive behaviors, suicide attempts, psychiatric 
comorbidities, and organic pathologies such 
as coronary heart disease.(5) On the 
organizational level, post-traumatic stress 
and its consequences on work can lead to 
growing staff shortages through sick leaves 
and an exodus of traumatized people.(6,7) 

ABSTRACT

The emergency medicine physicians are at the 
frontlines of the management of COVID-19 and 
are vulnerable to the negative mental health 
e�ects brought about by the pandemic. 

OBJECTIVES

This study aims to determine the presence of 
risk factors of post-traumatic stress disorder 
among EM physicians and identify their coping 
strategies. 

METHODOLOGY

This cross-sectional analytic research utilized a 
self-administered questionnaire to gather 
information on demographic pro�le, workplace 
environment, the Impact of Event Scale-Revised 
(IES-R), risk perception of COVID -19, and coping 
strategies. 

RESULTS

The majority of the 167 respondents were   26 to 
40 years old (69%), single (57%), had no children 
(59%), and were less than 5 years in practice 
(60%). The presence of symptoms of post-trau-

matic stress was identi�ed among EM physi-
cians directly handling covid-19 patients. IES-R 
scores revealed that 34% of respondents had 
favorable results, 21% had scores between 24 to 
32 wherein PTSD is a clinical concern,  27 (16%) 
had scores between  33 to 38 which represents 
the best cuto� for a probable diagnosis of PTSD, 
and  48 respondents (29%)  had clinically 
important scores of 39 and above. There were 
multiple coping strategies identi�ed, but the 
availability of free food was the only signi�cant 
factor in reducing the risk factors of PTSD by 
76% based on the multiple logistic regression 
model.

CONCLUSION 

Protecting the mental health of EM physicians is 
an important component of public health 
measures for addressing the COVID-19 epidem-
ic. Interventions to promote mental well-being 
among EM physicians and residents need to be 
immediately implemented.
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staff shortages through sick leaves and an exodus of 
traumatized people.(4)

According to Cyrus et.al. (2020), it is important to 
safeguard the moral and mental health of healthcare 
workers as this can influence the success of health care 
delivery.(2) It is vital to identify those who are burned out 
or have psychological distress so that timely intervention 
can be provided, and staff should be encouraged to step 
forward without fear of being blamed.

The Philippine College of Emergency Medicine (PCEM) 
released several guidelines to help its members respond 
to the global pandemic. PCEM currently has 19 training 
institutions and close to 300 active members working in 
various hospitals locally. It offered support to emergency 
medicine (EM) physicians by providing personal protec-
tive equipment (PPE) for those needing them.

Objectives of the Study

The main objective of this study is to determine the pres-
ence of risk factors of post-traumatic stress disorder 
among emergency medicine physicians and their coping 
strategies. Specific objectives include: determining the 
prevalence of post-traumatic stress disorder among 
emergency medicine physicians and determining the 
modifiable risk factors for post-traumatic stress disorder. 
Results of this study will aid in intervention strategies 
and further prevention of post-traumatic stress.

METHODS

Study Design and Setting

This is cross-sectional analytic research utilizing a 
self-administered survey questionnaire on a sample of 
emergency physicians, consultants and residents, work-
ing in the Philippines. The duration of the study was two 
months, from January to March 2021. During this 
period, the total confirmed cases of COVID-19 in the 
Philippines was 747,288, with 13,297 total deaths and 
603,746 recoveries.(5)

Ethical approval was obtained from the Institutional and 
Ethical Review Board of St. Luke’s Medical Center 
(SLMC) before the initiation of the study. The study was 
endorsed by the research committee of the Philippine 
College of Emergency Medicine (PCEM).

Selection of Participant

Included in the study are fellows, diplomats, and resident 
physicians practicing in emergency departments or 
urgent care clinics in the country during the COVID-19 
pandemic and have consented to be participants. Exclud-
ed are EM physicians not in active practice, retired, those 
working in cruise ships, and those practicing outside the 
Philippines. 

A stratified sample of hospital-based EM physicians 

participated in the study. From an estimated population 
of 300 active EM physicians, the study used the preva-
lence rate of 6 to 7% among health care workers. This was 
based on a previous study by Tan (2020) et al on the 
psychological impact of the COVID-19 pandemic on 
health care workers in Singapore.(6) The computed 
sample size with a confidence level of 95% was 170 partic-
ipants. The self-administered questionnaire was sent to 
190 EM physicians through email. Investigators ensured 
the anonymity of answers by sending unique code ques-
tionnaires to the participants.

Interventions

Data were collected using an anonymous structured 
self-report questionnaire distributed online through 
social software (Google Forms: https://forms.gle/8-
ugRFZBM8uKSksjY6). The self-administered question-
naire consisted of five parts: (1) Demographic Profile, (2) 
The Workplace Environment, (3) The Impact of Event 
Scale-Revised, (4), Perception of Risk for COVID -19 in 
the Workplace, and (5) Coping Strategies. Only a single 
response was allowed for each EM physician.

Measurements and Outcome

Psychological stress was measured with the Impact of 
Event Scale-Revised (IES-R). The Impact of Event 
Scale-Revised (IES-R), had 22 questions, five of which 
were added to the original Horowitz (IES) to better 
capture the American Psychiatric Association Diagnostic 
and Statistical Manual of Mental Disorders (DSM) crite-
ria for PTSD. This tool is an appropriate instrument to 
measure the subjective response to a specific traumatic 
event in the older adult population, especially in the 
response sets of intrusion (intrusive thoughts, night-
mares, intrusive feelings and imagery, dissociative-like 
re-experiencing), avoidance (numbing of responsiveness, 
avoidance of feelings, situations, and ideas), and 
hyper-arousal (anger, irritability, hyper-vigilance, 
difficulty concentrating, heightened startle). The IES-R 
was not meant to be diagnostic of PTSD. The higher the 
score the greater the concern for PTSD and associated 
health and well-being consequences.(7) 

Analysis

Descriptive statistics were used to report the demograph-
ic data. For data analysis, a multiple logistic regression 
model with quantitative and categorical exposure 
variables was constructed. This technique was used since 
the dependent variable, presence or absence of PTSD, is 
dichotomous, with a cut-off of IES-R of greater than 32 
for the presence of PTSD. The fit of the model was 
assessed by interpreting the coefficient of determination, 
R2. This coefficient tells the proportion of total variation 
in the outcome variable explained by the exposure 
variables that were entered in the model. Summary 
measures and data analyses were done through the use of 
STATA version 14.

RESULTS

Characteristics of Study Subjects

Out of the 190 target EM physicians, 167 (87%) consent-
ed to be included in the study. Of the 167 respondents, 
there was an almost equal number of males and females, 
82 (49%) and 85 (51%). The majority (116, 69%) were in 
the age group between 26 to 40 years old, followed by the 
41-60 age group (48, 29%). Most were single (95, 57%), 
while 71 (43%) were married. The majority of the respon-
dents (98, 59%) had no children. (Table 1)

Most of the respondents were EM consultants (90, 60%). 
Among the EM residents, 9 (12%) were in Level 1, 22 
(30%) were in Level 2, 22 (30%) were in Level 3, and 21 

(28%) were in Level 4. The majority have been trained in 
emergency medicine for at least one year during the 
conduct of this study. The majority of the respondents 
(97, 60%) were in EM practice for less than 5 years, 31 
(19%) were between 5 to 10 years, and 35 (21%) were 
more than 10 years in practice.

For the location of the main practice, 112 (67%) were in 
the National Capital Region (NCR) and 55 (33%) prac-
ticed outside NCR. Most were affiliated with private 
hospitals (83, 50%), while 27 (16%) worked in both 
government and private hospitals. The majority of the 
respondents (106, 63%) did not have any comorbidities. 
(Table 1)

Table 2 shows that the majority of the respondents 
claimed that their hospitals provided them with full or 
adequate PPE (94%), free food (70%), hazard pay (59%), 
scrub suits (53%), free admission in the hospital (47%), 
free vitamins (41%), psychological services (38%), free 
accommodation (29%), free transportation (16%), and 
free grocery items (14%).

Policies and information were mostly relayed through 
internal memos (84%), internal chat groups (66%), and 
announcements by persons in authority (83%). Respon-
dents said that policies were usually changed every week 
(42%) and the majority (72%) were satisfied with the 
information given to them.

Main Results

IES-R scores of the respondents fell on one of the 4 
categories: (1) < 24, (2) 24 to 32, (3) 33 to 38, and (4) 39 
and above. This tool measures the subjective response to 
a specific traumatic event in the response sets of intru-

sion, avoidance, and hyper-arousal. Scores higher than 
24 are significant. IES-R scores were as follows: 56 
(34%) of the respondents had favorable scores of less 
than 24, while 35 (21%) had a score 24 to 32, 27 (16%) 
had a score of 33 to 38, and 48 (29%) had a score of 39 
and above.  (Table 3)

*Score Interpretation (IES-R):

24-32: PTSD is a clinical concern

33-38: This represents the best cutoff for a probable 
diagnosis of PTSD

39 and above: This is high enough to suppress your 
immune system.(8)

In terms of EM physicians’ risk perception seen in Table 
4, the majority of the respondents (143, 86%) felt that the 
level of PPE supplied by the hospital provided adequate 
protection against COVID-19. The majority of the 
respondents (136, 81%) said that their present work 
environment exposed them to an increased risk for 
COVID-19 infection. Also, 138 (83%) of the respondents 
felt that infection control policies in their institution 
helped in reducing the risk of exposure to COVID-19 
infection.

A total of 65% (108) of respondents said that their pres-
ent manpower distribution in the ED increased the risk 
for COVID-19 infection. About 70% (117) believed that 
their institution’s policy on testing for COVID-19 infec-
tion among healthcare workers helped reduce or monitor 
their risk of infection.

For the coping strategies of EM physicians in Table 5, on 
top of the list is having a good sleep or rest (141, 84%), 
followed by talking to friends and family (128, 77%), 
watching movies at home (125, 75%), eating (120, 72%), 
use of social media (115, 69%), praying (104, 62%), 
exercising (76, 45%), gardening (28, 17%), and partici-
pating in online courses (26, 15%). 

In the univariate analysis, factors that had an odds ratio 
of >1 were: sex (for males, versus females), wearing of 
scrub suits, satisfaction with information, perception of 
risk related to the level of PPE provided, workplace 
environment, COVID-19 testing, and distribution work-
place manpower. These were related to higher odds of 
occurrence of PTSD, but these factors did not reach the 

level of significance.

In the simple logistic regression model shown in Table 6, 
the predictor variables for PTSD were analyzed individu-
ally. It revealed that the availability of free food is the 
only significant predictor. This model shows that the 
odds of those who receive free food from the hospital to 
have PTSD is only 0.48 that of the odds of those who do 
not receive free food. That is, their odds of having PTSD 
is 52% lower than those who do not receive free food. 
This finding is significant with a p-value of 0.03.

In the multiple logistic regression model, where other 
variables are held constant, the availability of free food is 
again the only significant predictor of PTSD. This model 
shows that controlling for all the other variables, the odds 
of those who receive free food from the hospital having 
PTSD is only 0.24 that of the odds of those who do not 
receive free food. That is, their odds of having PTSD is 
76% lower than those who do not receive free food. This 
finding is significant with a p-value of 0.004.    

A coefficient of determination, or R2, the value of 0.10 
means that only 10% of the variation in the causes of 
PTSD can be explained by the factors listed in Table 6. 
This implies that although the presence or absence of free 
food for the doctor was associated with the presence or 
absence of PTSD, 90% of the variation in the causes of 
PTSD was due to variables not included in the model 
used in this study.

LIMITATIONS

The study was limited to a one-time observation of the 
participants based on self-reporting and was not meant 
to be diagnostic of PTSD. It lacked longitudinal 
follow-up which is important since cases of covid-19 are 
still prevalent and the mental health symptoms of EM 
physicians could become more severe. Long-term 
psychological effects on this population need further 
investigation. This study was also unable to distinguish 
between preexisting mental health’s symptoms versus 
new symptoms. It is recommended to increase the 
sample size of the study to examine further for the associ-
ation of variables with the occurrence of mental health 
problems particularly PTSD.            

DISCUSSION

The majority of the survey respondents were aged 26 to 
40 years old, single, with no children, and were less than 
5 years in practice. This cross-sectional survey enrolled 
176 EM physicians and revealed varying levels of mental 
health symptoms. Only around one-third of respondents 
(34%) had favorable IES-R scores of less than 24.

The survey revealed that 21% of respondents had scores 
24 to 32 wherein PTSD is a clinical concern. Those with 
scores this high who do not have full PTSD will have 
partial PTSD or at least some of the symptoms.(9)

It was also noted that 27 (16%) of EM physicians had 
scores 33 to 38, which represents the best cutoff for a 
probable diagnosis of PTSD.(10)

Forty-eight respondents (29%) had clinically important 
scores 39 and above. This is high enough to suppress the 
immune system’s functioning even 10 years after an 
impact event.(8) While emergency physicians are known 
for their resilience owing to constant exposure to stress in 
the ED, the COVID-19 pandemic may have brought an 
unusual burden of stress to consultants and residents 
being the frontline workers of the hospital.

The IES-R was designed and validated using a specific 
traumatic event as a reference. A cross-sectional study 
conducted by Kang et al (2020) involving 994 Wuhan 
Health care workers used the IES-R tool and noted that 
34.4% of respondents had mild disturbance, 22.4% had 
moderate disturbance and 6.2% had severe distur-
bance.(11) The main strengths of this revised instrument 
are the following: it is short, easily administered, and 

scored, it correlates better with the DSM Criteria for 
PTSD, and can be used repeatedly to assess progress. It is 
limited by its role as a screening tool rather than a 
comprehensive test and is best used for recent, not 
remote, traumatic events.(12)

In the COVID-19 situation in Wuhan, medical workers 
dealt with a high risk of infection and inadequate protec-
tion against contamination, overwork, frustration, 
discrimination, isolation, patients with negative emo-
tions, a lack of contact with their families, and exhaus-
tion. This caused mental health problems such as stress, 
anxiety, depressive symptoms, insomnia, denial, anger, 
and fear. These mental health problems not only affect 
the attention, understanding, and decision-making 
capacity of medical workers but could have a lasting 
effect on their overall well-being.(11)

In a study performed by Marco et al among emergency 
physicians, 22.3% of respondents reported symptoms 
consistent with PTSD.(13) Sources of stress were workload, 
disinformation about COVID-19, and concerns with PPE. 
These findings were similar to what was observed in this 
study wherein satisfaction with information, risk percep-
tion related to the workplace environment, and level of 
PPE related to the occurrence of PTSD symptoms. How-
ever, these factors did not reach the required level of 
significance.

Shaukat and Razaak (2020), found that healthcare work-
ers experienced high levels of depression, anxiety, insom-
nia, and distress.(14) Female healthcare workers and 
nurses were found to be disproportionately affected. In 
this study majority of our respondents were women 
(50.9%), but while gender had an odds ratio >1 in the 
univariate analysis, this did not reach a level of signifi-
cance.

A strategy for well-being includes three distinct types of 
coping mechanisms: physical health and safety, emotion-
al and psychological coping methods, and one or more 
stress relief techniques.(15) In this study, coping strategies 
ranged from talking to families online, watching TV, 
social media activities, and eating. The need to continue 
to be connected with others seems to be a key coping 
strategy among Filipino emergency physicians. During 
their tour of duty, EM physicians may not have safe 
access to meals owing to the use of barrier PPE’s or fear 
of breaking infection control procedures. Eating was a 
source of happiness and a good way of coping. When 
constantly under stress, the adrenals produce more corti-
sol leading to increased appetite and motivation for food. 
Highly palatable and calorie-dense food causes the body 
to release hormones that suppress stress signals and 
emotions. Another factor that makes eating during stress 
feel good is dopamine. It is released when we do activities 
that we deem as “good” or something that contributes to 
one’s survival.(16)

Post-traumatic stress involves oxidative stress and brain 
chemical abnormalities, which can be improved through 
good nutrition. A study by looked at the association 
between fruit and vegetable consumption and psycholog-
ical distress in adults over the age of 45 years old and 
concluded that increased fruit and vegetable consump-
tion helped reduce psychological distress in this 
middle-aged population.(17)

Glucose allows us to make rational decisions, regulate 
mood, and manage our emotions. Reduced amounts may 
make symptoms of post-traumatic stress worsen. Main-
taining stable glucose levels is only one part of managing 
and treating PTS symptoms. Nutrition directly impacts 
both physical and mental health.(18) An adequate supply 
of food to ER physicians during the pandemic may 
reduce symptoms of post-traumatic stress.

In summary, the presence of symptoms of post-traumatic 
stress was identified among EM physicians directly 
handling covid-19 patients in the Philippines. About 21% 
of respondents had IES-R scores 24 to 32 wherein PTSD 
is a clinical concern and 16% had scored 33 to 38, the best 
cutoff for a probable diagnosis of PTSD. There were 
multiple coping strategies identified, but the availability 
of free food was noted to have a significant effect in 
reducing the risk factors of PTSD by 76%. Protecting the 
mental health of EM physicians is an important compo-
nent of public health measures for addressing the 
COVID-19 epidemic. Interventions to promote mental 
well-being among EM physicians and residents need to 
be immediately implemented.
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NTRODUCTION  
Asthma is a heterogeneous chronic condition 
of the airways characterized by respiratory 
symptoms such as airflow obstruction, 
inflammation, and hyper bronchial respon-
siveness. The symptoms present in different 
ways in different patients but the most 
common include shortness of breath, limita-
tions in expiratory airflow, wheeze, chest 
tightness, and cough with varying intensity.(1)

The occurrence of these symptoms deter-
mines the severity of asthma and the clinical 
manifestation. Asthma is a global health 
issue. It is listed among the top health condi-
tions in developed countries. In the United 
Kingdom of Saudi Arabia, more than 25 
percent of the Saudi Arabians were 
diagnosed with physician reported in 2004.(2)

Saudi Arabia is a developed country with an 
average burden of more than 10%. At the 
time, in other developed countries, asthma 

prevalence fell below twenty-five percent. 
For instance, United Kingdom’s asthma 
prevalence was less than 15%.(3) A recent 
survey reports an increasing occurrence of 
asthma where it accounts for 20 percent of 
the total ER visits.

There are different methods of therapy avail-
able for asthma management. In an acute 
setting, asthma management includes 
inhaled or nebulised therapy and oxygen as 
first-line treatment strategies and steroids as 
the second-line treatment. Various other 
substances such as magnesium have been 
used throughout history. In 1936, magne-
sium was reported as a substance for asthma 
therapy.(4) It was found ha IV magnesium 
causes the broncho-dilating effect,(5) and it is 
used for intubation prevention in asthma 
patients.(6) Alternatively, Magnesium sulfate 

is recommended for intravenous use in case IV magne-
sium fails for severe acute asthma. However, it demands 
over twenty minutes of cardiac monitoring and IV 
access.(1)

Further, magnesium use in nebulized therapy has been 
under RCT investigation and systemic reviews since 1989. 
Recently, issues arising concern the use and the benefit of 
using the nebulized/ inhaled route for magnesium sulfate 
administration. This article aims to analyze the current 
research on inhaled/nebulized magnesium in the acute 
setting for asthma exacerbations and compares it to 
standard treatment with inhaled salbutamol (with or 
without ipratropium). The research methods include a 
literature review conducted as a reflection of various 
patient sub-groups to determine the role of inhaled/neb-
ulized magnesium in emergency medicine. The research 
findings will further inform a proposal formation for an 
interventional study about the research findings in this 
critical review.

Methods
Secondary data were obtained through a literature review 
of materials obtained from Medline, Embase, PubMed, 
and Cochrane databases. The search was refined using 
keywords such as ‘inhaled,’ ‘nebulised,’ ‘nebulized,’ ‘mag-
nesium,’ ‘salbutamol,’ and ‘asthma.’ Several exclusion 
criteria were used. First, the initial search limited the time 
of article publication to not older than 2009. This limit 
ensured that only contemporaneous studies were used for 
the initial stage. Further exclusion process eliminated the 
time limit for article publication dates was to avoid the 
omission of relevant studies in the research. 

Moreover, the critical review also applied the limits of 
human research such that only articles and reviews that 
focused on human research were used. The selected 
articles and current guidelines were reviewed for back-
ground readings. A total of 16 articles and reviews were 
selected for the study. These had been scaled down from 
the initial 86 articles generated from the online search 
and the five resources obtained from the backward chain 
of the references used in some of the 86 articles. In 
total,16 articles comprising systematic reviews and two 
interventional studies met the exclusion criteria and were 
selected for the literature review. Moreover, articles in all 
languages, including Persian from Iran, were included in 
the study. These articles were selected based on a limited 
inter-paper confounding variable, free of rhetoric bias. 
Other vital tools Used for the systemic reviews included 
the Critical Appraisal Skills Programme (CASP) (2010). 
These are checklists used to critique the methodology 
used in the systematic reviews and quantitative studies. 

Oxford Centre for Evidence Based Medicine (CEBM) 
(2009) Levels of Evidence was used to determine the 
applicability of reviewed evidence. The sample size was 
designed to have a p-value of <0.05 p-value indicated a 

statistical difference between the variables. The book 
chapter 3 of “Randomized controlled trials: Questions, 
Answers, and Musings” book was used to describe the 
types of bias. Additionally, all reviewed interventional 
studies passed through a scoring system described by 
Jadad.(7) This process ensured control over all Random-
ized Control trials used in the study.

Results
A total of 16 systemic reviews and interventional studies 
were used. In 2005, Blitz and colleagues conducted a 
systemic review and established that MgSO4 therapy was 
more beneficial to patients with severe acute asthma by 
improving the pulmonary function compared to patients 
receiving salbutamol (SMD, 0.30; 95% CI, 0.05 to 0.55; 
p=0.02) therapy alone. The review separated the studies 
into two categories. The first group comprised of adults, 
and the second group comprised of children from the 
emergency department. The most significant results were 
obtained from adult’s treatment with a combination of 
MgSO4 and salbutamol. Additionally, the combination of 
MgSO4 and salbutamol (SMD, 0.37; 95% CI, 0.10 to 0.63; 
p=0.006) produced more superior results. Adults with 
p<0.05 and CI not crossing 1in the emergency depart-
ment who inhaled/nebulized MgSO4 and salbutamol 
therapy to treat asthma exacerbations showed statistical-
ly significant improvement of pulmonary function. Also, 
there were significant hospital reductions for adult 
patients with p<0.05 and CI not crossing 0 who received 
nebulized MgSO4 in the emergency department. Accord-
ing to the CEBM (2009) framework, this study, the small 
confidence interval made the review meet the criteria for 
use as a guideline for treating adult patients with acute 
asthma.

Another study was a randomized single-blind fashion 
control trial conducted by Kokturk and colleagues in 
2005. It compared the effects of nebulized salbutamol 
administered with either MgSO4 normal saline on PEFR. 
The clinical scores were taken from adult patients aged 
between 18-60 years and suffering moderate to severe 
asthma attacks according to the Global Initiative for 
Asthma (GINA) 2002 criteria for moderate or severe 
asthma exacerbation. The study results indicated that a 
combination of MgSO4 and nebulized salbutamol does 
not in any way impact asthma attacks treatment. The 
patients were divided into two groups. 

The group comprised 14 patients, and group 2 comprised 
12 patients. All patients received 1mg/kg corticosteroids 
and oxygen therapy. Group, I received a combination of 
isotonic MgSO4 (2.5 ml, 6.3%) and salbutamol (2.5 ml). 
In comparison, group 2 received saline (2.5 ml and salbu-
tamol (2.5 ml) after a 20 minutes’ interval for the first one 
hour and an hour’s interval for the remaining 4 hours. 

Results were obtained through PEFR measurements and 
clinical assessment conducted after every 20th, 60th, 
120th, 180th, and 240th. Both groups had similar base-
lines for PEFRs and clinical parameters and mean 
percentage increases at different levels. Thus the conclu-
sion was that there was no difference noted on asthma 
attacks when mMgSO4 is used with nebulized salbu-
tamol. 

Similarly, another review conducted by Villeneuve and 
Peter failed to establish the role of MgSO4 in asthma 
attacks treatment. The study lacked CI intervals and 
lacked an analysis of the subgroups; thus, it was rated a 
‘1a-’ study with evidence D according to the CEBM (2009) 
framework. The study did not recommend magnesium 
sulfate therapy at the time. Still, it proposed more 
research to determine whether MgSO4 has a beta (2)-ago-
nist, anticholinergic, and corticosteroid properties. These 
recommendations came after the nebulized magnesium 

failed to improve pulmonary function compared to beta 
(2) –agonists. Nonetheless, nebulized MgSO4 was benefi-
cial as an additional therapy to albuterol treatment for 
mild-moderate asthma attacks. The researcher did not 
pool the results because the six selected articles used 
different approaches and magnesium doses. Six articles 
met the exclusion criteria. Four of the articles examined 
salbutamol and magnesium as an intervention against 
salbutamol comparator, and 2 analyzed magnesium alone 
as an intervention against salbutamol comparator. Three 
of the four articles examining the effect of salbutamol and 
magnesium showed significant improvement in pulmo-
nary function. The other two studies showed no change in 

pulmonary function with the use of beta (2) –agonists 
alone. Other significant factors in the review included the 
publication, inclusion, exclusion, language, and location 
bias. Other systemic reviews were reported. 

According to Gallegos-Solórzano,(14) findings from other 
systemic reviews support that inhaled magnesium sulfate 
improves pulmonary functions and decreases admission 
rates. 

Studies that failed to show benefit were measuring 
improvement in pulmonary function at 120 minutes. 
Those that showed benefit were measuring pulmonary 
function at 90 minutes or less.  

Aggarwal performed an RCT that compared the influence 
of nebulised MgSO4 and salbutamol against salbutamol 
to treat asthma patients with acute attacks of bronchial 
asthma from the ED.(15) The study establishes that there is 
no significant difference in the use of nebulised magne-
sium in addition to salbutamol for the treatment of 
asthma exacerbations. The study involved one hundred 
patients divided into two groups diagnosed with asthma 
according to the British Thoracic Society guidelines. The 
sample was divided into two groups. One group named 
the intervention group (A) received 500mg of MgSO4 and 
500µg of salbutamol in each nebulization (total of three 
nebulizations). The second group named the control 
group (B) received 500µg of salbutamol in each nebulisa-
tion (a total of three nebulisation). Noteworthy, the 
500mg of MgSO4 was ten folds more than the recom-
mended 5mg in adults, yet the study failed to record a 
significant effect in the treatment. It was rated a ‘1b’ via 
the CEBM (2009) framework with a level of evidence A. 
Other randomised control trials that recorded similar 
findings include a double-blind randomised control trial 
of 76 patients aged between 28 and 42 years and conduct-

ed by Gandia et al. (2012). The study used the Methacho-
line Challenge Test, and the Forced Expiratory Volume in 
1 Second to determine the effects of inhaled magnesium 
sulphate in patients with bronchoconstriction. The 
findings established that salbutamol has a faster effect in 
reversing FEV1 compared to nebulised MgS04 15th 
minute with a 95% confidence level interval. These results 
were designed for normal saline nebulization, magne-
sium sulphate nebulization, salbutamol inhaler puffs, and 
salbutamol puffs + magnesium sulphate nebulization.

The data shows that when pooled together, there is a 
statistically significant improvement in pulmonary func-
tion in the treatment arm (SMD = 0.23; 95% CI, 0.06 to 
0.41; p <0.009) and reduction in hospital admission 
(RR= 0.63; 95% CI, 0.43 to 0.92; p <0.02) in adults. 
Although the difference is also significant when applied to 
the total population including the single paediatric study, 
the authors conclude that it is difficult to apply the data to 
children and more studies need to be conducted in paedi-
atric patients with acute asthma.

DISCUSSION
Acute asthma remains one of the diseases that has affect-
ed the majority of people all over the words. Therefore, 
various researchers have used different doses and routes 
to study the use of Magnesium sulphate (MgSO4) for acute 
asthma. More reading has been done in theories that 
show how MgSO4 reverses bronchoconstriction in asthma 
patients, and as a result, several mechanisms have been 
suggested on ways MgSO4 affects bronchial smooth 
muscle. Those ways include; hindering calcium influx 
into the cytosol, causing smooth muscle relaxation, 
preventing the release of histamine from mast cells, and 
inhibiting acetylcholine release from cholinergic nerve 
fibres. Moreover, MgSO4 reduces the activation of neutro-

phils responsible for some of its effects in the particular 
phenotype of bronchial asthma.

Various researches have proven the purpose of IV Magne-
sium sulphate to treat asthma unmanageability to 
standard treatment. However, the data on nebulized 
Magnesium Sulphate is limited. Consequently, various 
systematic reviews have incorporated similar studies and 
arrived at, unlike results. This has made the author review 
ten intervention studies conducted over the last ten years 
on nebulized MgSO4. The studies have shown design 
improvement, elimination of ascertaining bias, and 
standard definition, which has improved internal validity. 
However, the choice of outcome bias is still present in the 
majority of the researches, giving room for validated 

studies in the future. In addition, extensive studies should 
be conducted to achieve a more reliable outcome.

During the review, the author encountered various 
challenges: not all data were published for data review. 
Other studies were only published as abstracts making it 
challenging to assess their quality. For instance, the 
systematic review by Albuali was conducted by a local 
researcher in the author's country of practice.(19) Only 
abstract was available, and attempted to attain the review 
by reaching out to the researcher were not productive. 
Other challenges include; lack of statistical training and 
time constraints. This hindered the author from inde-
pendently examining the data and synthesizing his 
recommendations.

CONCLUSION
Research shows that there is a divergence between inter-
national guidelines on the use of nebulized MgSO4. This is 
due to minimal clinical data, although new studies have 
emerged to settle the debate. However, it has been 
challenging to get results and use the studies for a large 
meta-analysis due to differences in their interventions, 
designs, target population, and inter-paper heterogene-
ity. But, several scholars have been able to generalize the 
data and provide some forest plots valuation.(18) More-
over, they have identified vital benefits from adding 
MgSO4 to the standard nebulization procedures in severe 
acute asthma. According to GINA guidelines, nebulized 
salbutamol was administered in isotonic MgSO4. It offers 
more significant benefits than if it is carried in normal 
saline. From the review, the author has made various 
remarks; First, merged nebulized MgSO4 and salbutamol 
therapy is superior to salbutamol only in adult patients, 
and if adult patients with severe asthma receive nebulized 
MgSO4, there will be a significant reduction in hospital 
admission. In addition, nebulized MgSO4 ensures asthma 
escalation treatment in pregnant women and children.(20,

21)

DATA ANALYSIS
The study will use a double-blinded, randomized control 
study design. It will be controlled by finalizing a pilot 
study with thirty clients. The patients will be divided into 
control and intervention at King Abdulaziz Medical City 
(KAMC), Riyadh. The pilot study aims to assist in deter-
mining the design validity and computing the power of 
the concluding study required to illustrate statistical 
significance. Also, the computer randomized will be 
conducted with independent personnel not part of a 
respiratory therapist. It will help in ensuring there is a 
minimal risk of ascertainment bias. Moreover, the physi-
cians involved will be blinded to interventions, although 
they will be evaluated according to research rules.

The sample population will include all patients present to 
the ED at KAMC with symptoms of severe to life-threat-
ening exacerbation and diagnosed bronchial asthma. 

However, various factors will be used to eradicate reveal-
ing variables. Such factors include; known irreversible 
obstruction, obstruction, patients in respiratory failure 
requiring intubation or non-invasive ventilation, possible 
cause of wheeze, and allergy to any of the medication 
components.

During the study, a standard questionnaire will be 
distributed to all physicians involved in inpatient care. 
However, after the pilot study is conducted, the question-
naire and exclusion factors may be modified if necessary. 
Data to be collected includes peer at baseline, gender, age, 
vital signs at baseline, any previous ICU admission, base-
line medications, and vital signs after each nebulization.

The study will consider a p-value <0.05 significant for all 
measured analyses and outcomes. Also, SPSS 15.0 (Win-
dows) will be used to analyze the data collected. For 
continuous variables, the data collected will be subjected 
to paired t-test while discontinuous variables will be 
subjected to χ2 test. Moreover, it will be essential for 
appropriate data groups to complete an analysis of varia-
tion (ANOVA). However, in case of limited power to do 
so, subgroup analysis may be conducted. In addition, to 
data for the patients that drop out, an intention-to-treat 
basis shall be applied.

LIMITATION
Potential problems that the author hopes to address in 
the pilot study are to minimize the different types of bias. 
By using a double-blinded, randomized design, the 
author hopes to minimize ascertainment bias. Using 
broad inclusion criteria with guideline driven definitions 
to prevent selection bias, and exclusion criteria to elimi-
nate confounding variable bias. Other potential problems 
include patient and physician concerns regarding treat-
ment with magnesium sulphate in special populations 
(e.g. Children, pregnant patients, etc.) There have been 
recent studies in these populations that have shown that 
MgSO4 as a nebulised treatment is safe in these popula-
tions.
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INTRODUCTION
Background
The mental health of emergency physicians 
in a global pandemic may take a backseat as 
they go through their duties and responsibili-
ties.(1) The coronavirus disease (COVID-19) 
or Severe Acute Respiratory Syndrome Novel 
Coronavirus 2 (SARS-CoV-2) was believed to 
have started in Wuhan, China in December 
2019 and was classified as a pandemic by the 
World Health Organization (WHO) on 
March 11, 2020. The outbreak has caused 
additional health problems like anxiety, 
stress, depression, and fear globally.(2)

1,638,345 confirmed covid cases tested 
RT-PCR positive by DOH-RITM certified 
facilities as of August 6, 2021.(3) Patients 
treated for COVID -19 in isolation may expe-

rience fear, anxiety, and stigmatization. Doc-
tors, nurses, and other frontline healthcare 
workers managing these patients also experi-
ence the same mental health conditions. 
With the increasing number of health work-
ers infected with the virus, the psychological 
stress of caring for patients affects 
decision-making.(2)

Importance
Identification of post-traumatic distress is 
important since it affects several dimensions. 
This could lead to an increased risk of addic-
tive behaviors, suicide attempts, psychiatric 
comorbidities, and organic pathologies such 
as coronary heart disease. On the organiza-
tional level, post-traumatic distress and its 
consequences on work can lead to growing 

According to Cyrus et.al., it is important to 
safeguard the moral and mental health of healthcare 
workers as this can influence the success of health care 
delivery.(2) It is vital to identify those who are burned out 
or have psychological distress so that timely intervention 
can be provided, and staff should be encouraged to step 
forward without fear of being blamed. Any rumors or 
news from unverified sources can also increase the 
anxiety and negative emotions during such traumatic 
incidents. (8) 
The Philippine College of Emergency Medicine (PCEM) 
released several guidelines to help its members respond 
to the global pandemic.  PCEM currently has 19 training 
institutions and close to 300 active members working in 
various hospitals locally.  It offered support to emergency 
medicine (EM) physicians by providing personal protec-
tive equipment (PPE) for those needing them.

Objectives of the Study
The main objective of this study is to determine the pres-
ence of risk factors of post-traumatic stress disorder 
among emergency medicine physicians and their coping 
strategies. Specific objectives include: determining the 
prevalence of post-traumatic stress disorder among 
emergency medicine physicians and determining the 
modifiable risk factors for post-traumatic stress disorder. 
Results of this study will aid in intervention strategies 
and further prevention of post-traumatic stress.

METHODS
Study Design and Setting
This is cross-sectional analytic research utilizing a 
self-administered survey questionnaire on a sample of 
emergency physicians, consultants and residents, work-
ing in the Philippines. The duration of the study was two 
months, from January to March 2021. During this 
period, the total confirmed cases of COVID-19 in the 
Philippines was 747,288, with 13,297 total deaths and 
603,746 recoveries.(9) 

Ethical approval was obtained from the Institutional and 
Ethical Review Board of St. Luke’s Medical Center 
(SLMC) before the initiation of the study. The study was 
endorsed by the research committee of the Philippine 
College of Emergency Medicine (PCEM).

Selection of Participant
Included in the study are fellows, diplomates, and 
resident physicians practicing in emergency 
departments or urgent care clinics in the country 
during the COVID-19 pandemic and have consented to 
be participants. Exclud-ed are EM physicians not in 
active practice, retired, those working in cruise ships, 
and those practicing outside the Philippines. 

A stratified sample of hospital-based EM physicians 

participated in the study. From an estimated population 
of 300 active EM physicians, the study used the preva-
lence rate of 6 to 7% among health care workers. This was 
based on a previous study by Tan et al on the 
psychological impact of the COVID-19 pandemic on 
health care workers in Singapore.(10) The 
computed sample size with a confidence level of 95% 
was 170 participants. The self-administered 
questionnaire was sent to 190 EM physicians through 
email.   Investigators ensured the anonymity of answers 
by sending unique code questionnaires to the 
participants.

Interventions
Data were collected using an anonymous structured 
self-report questionnaire distributed online through 
social software (Google Forms:  https://
forms.gle/8-ugRFZBM8uKSksjY6). The questionnaire 
consisted of five parts: (1) Demographic Profile, (2) The 
Workplace Environment, (3) The Impact of Event 
Scale-Revised, (4), Perception of Risk for COVID -19 
in the Workplace, and (5) Coping Strategies. Only a 
single response was allowed for each EM physician.

Measurements and Outcome
Psychological stress was measured with the Impact of 
Event Scale-Revised (IES-R). IES-R had 22 questions, 
five of which were added to the original Horowitz (IES) 
to better capture the American Psychiatric Association 
Diagnostic and Statistical Manual of Mental Disorders 
(DSM) criteria for PTSD.(11) This tool is an appropriate 
instrument to measure the subjective response to a 
specific traumatic event in the older adult population, 
especially in the response sets of intrusion (intrusive 
thoughts, night-mares, intrusive feelings and imagery, 
dissociative-like re-experiencing), avoidance (numbing 
of responsiveness, avoidance of feelings, situations, and 
ideas), and hyper-arousal (anger, irritability, hyper-
vigilance, difficulty concentrating, heightened startle). 
The IES-R was not meant to be diagnostic of PTSD.  The 
higher the score the greater the concern for PTSD and 
associated health and well-being consequences. (12)

Analysis
Descriptive statistics were used to report the demograph-
ic data. For data analysis, a multiple logistic regression 
model with quantitative and categorical exposure 
variables was constructed. This technique was used since 
the dependent variable, presence or absence of PTSD, is 
dichotomous, with a cut-off of IES-R of greater than 
32 for the presence of PTSD.  The fit of the model 
was assessed by interpreting the coefficient of 
determination, R2. This coefficient tells the proportion 
of total variation in the outcome variable explained 
by the exposure variables that were entered in the 
model. Summary measures and data analyses were 
done through the use of STATA version 14.

RESULTS
Characteristics of Study Subjects
Out of the 190 target EM physicians, 167 (87%) consent-
ed to be included in the study. Of the 167 respondents, 
there was an almost equal number of males and females, 
82 (49%) and 85 (51%). The majority (116, 69%) were in 
the age group between 26 to 40 years old, followed by the 
41-60 age group (48, 29%). Most were single (95, 57%), 
while 71 (43%) were married. The majority of the respon-
dents (98, 59%) had no children. (Table 1)

Most of the respondents were EM consultants (90, 60%). 
Among the EM residents, 9 (12%) were in Level 1, 22 
(30%) were in Level 2, 22 (30%) were in Level 3, and 21 

(28%) were in Level 4. The majority have been trained in 
emergency medicine for at least one year during the 
conduct of this study. The majority of the respondents 
(97, 60%) were in EM practice for less than 5 years, 31 
(19%) were between 5 to 10 years, and 35 (21%) were 
more than 10 years in practice.

For the location of the main practice, 112 (67%) were in 
the National Capital Region (NCR) and 55 (33%) prac-
ticed outside NCR. Most were affiliated with private 
hospitals (83, 50%), while 27 (16%) worked in both 
government and private hospitals. The majority of the 
respondents (106, 63%) did not have any comorbidities. 
(Table 1)

Table 2 shows that the majority of the respondents 
claimed that their hospitals provided them with full or 
adequate PPE (94%), free food (70%), hazard pay (59%), 
scrub suits (53%), free admission in the hospital (47%), 
free vitamins (41%), psychological services (38%), free 
accommodation (29%), free transportation (16%), and 
free grocery items (14%).

Policies and information were mostly relayed through 
internal memos (84%), internal chat groups (66%), and 
announcements by persons in authority (83%). Respon-
dents said that policies were usually changed every week 
(42%) and the majority (72%) were satisfied with the 
information given to them.

Main Results
IES-R scores of the respondents fell on one of the 4 
categories: (1) < 24, (2) 24 to 32, (3) 33 to 38, and (4) 39 
and above. This tool measures the subjective response to 
a specific traumatic event in the response sets of intru-

sion, avoidance, and hyper-arousal. Scores higher than 
24 are significant. IES-R scores were as follows: 56 
(34%) of the respondents had favorable scores of less 
than 24, while 35 (21%) had a score 24 to 32, 27 (16%) 
had a score of 33 to 38, and 48 (29%) had a score of 39 
and above.  (Table 3)

*Score Interpretation (IES-R):

24-32: PTSD is a clinical concern

33-38: This represents the best cutoff for a probable 
diagnosis of PTSD

39 and above: This is high enough to suppress your 
immune system.(8)

In terms of EM physicians’ risk perception seen in Table 
4, the majority of the respondents (143, 86%) felt that the 
level of PPE supplied by the hospital provided adequate 
protection against COVID-19. The majority of the 
respondents (136, 81%) said that their present work 
environment exposed them to an increased risk for 
COVID-19 infection. Also, 138 (83%) of the respondents 
felt that infection control policies in their institution 
helped in reducing the risk of exposure to COVID-19 
infection.

A total of 65% (108) of respondents said that their pres-
ent manpower distribution in the ED increased the risk 
for COVID-19 infection. About 70% (117) believed that 
their institution’s policy on testing for COVID-19 infec-
tion among healthcare workers helped reduce or monitor 
their risk of infection.

For the coping strategies of EM physicians in Table 5, on 
top of the list is having a good sleep or rest (141, 84%), 
followed by talking to friends and family (128, 77%), 
watching movies at home (125, 75%), eating (120, 72%), 
use of social media (115, 69%), praying (104, 62%), 
exercising (76, 45%), gardening (28, 17%), and partici-
pating in online courses (26, 15%). 

In the univariate analysis, factors that had an odds ratio 
of >1 were: sex (for males, versus females), wearing of 
scrub suits, satisfaction with information, perception of 
risk related to the level of PPE provided, workplace 
environment, COVID-19 testing, and distribution work-
place manpower. These were related to higher odds of 
occurrence of PTSD, but these factors did not reach the 

level of significance.

In the simple logistic regression model shown in Table 6, 
the predictor variables for PTSD were analyzed individu-
ally. It revealed that the availability of free food is the 
only significant predictor. This model shows that the 
odds of those who receive free food from the hospital to 
have PTSD is only 0.48 that of the odds of those who do 
not receive free food. That is, their odds of having PTSD 
is 52% lower than those who do not receive free food. 
This finding is significant with a p-value of 0.03.

In the multiple logistic regression model, where other 
variables are held constant, the availability of free food is 
again the only significant predictor of PTSD. This model 
shows that controlling for all the other variables, the odds 
of those who receive free food from the hospital having 
PTSD is only 0.24 that of the odds of those who do not 
receive free food. That is, their odds of having PTSD is 
76% lower than those who do not receive free food. This 
finding is significant with a p-value of 0.004.    

A coefficient of determination, or R2, the value of 0.10 
means that only 10% of the variation in the causes of 
PTSD can be explained by the factors listed in Table 6. 
This implies that although the presence or absence of free 
food for the doctor was associated with the presence or 
absence of PTSD, 90% of the variation in the causes of 
PTSD was due to variables not included in the model 
used in this study.

LIMITATIONS
The study was limited to a one-time observation of the 
participants based on self-reporting and was not meant 
to be diagnostic of PTSD. It lacked longitudinal 
follow-up which is important since cases of covid-19 are 
still prevalent and the mental health symptoms of EM 
physicians could become more severe. Long-term 
psychological effects on this population need further 
investigation. This study was also unable to distinguish 
between preexisting mental health’s symptoms versus 
new symptoms. It is recommended to increase the 
sample size of the study to examine further for the associ-
ation of variables with the occurrence of mental health 
problems particularly PTSD.            

DISCUSSION
The majority of the survey respondents were aged 26 to 
40 years old, single, with no children, and were less than 
5 years in practice. This cross-sectional survey enrolled 
176 EM physicians and revealed varying levels of mental 
health symptoms. Only around one-third of respondents 
(34%) had favorable IES-R scores of less than 24.

The survey revealed that 21% of respondents had scores 
24 to 32 wherein PTSD is a clinical concern. Those with 
scores this high who do not have full PTSD will have 
partial PTSD or at least some of the symptoms.(9)

It was also noted that 27 (16%) of EM physicians had 
scores 33 to 38, which represents the best cutoff for a 
probable diagnosis of PTSD.(10)

Forty-eight respondents (29%) had clinically important 
scores 39 and above. This is high enough to suppress the 
immune system’s functioning even 10 years after an 
impact event.(8) While emergency physicians are known 
for their resilience owing to constant exposure to stress in 
the ED, the COVID-19 pandemic may have brought an 
unusual burden of stress to consultants and residents 
being the frontline workers of the hospital.

The IES-R was designed and validated using a specific 
traumatic event as a reference. A cross-sectional study 
conducted by Kang et al (2020) involving 994 Wuhan 
Health care workers used the IES-R tool and noted that 
34.4% of respondents had mild disturbance, 22.4% had 
moderate disturbance and 6.2% had severe distur-
bance.(11) The main strengths of this revised instrument 
are the following: it is short, easily administered, and 

scored, it correlates better with the DSM Criteria for 
PTSD, and can be used repeatedly to assess progress. It is 
limited by its role as a screening tool rather than a 
comprehensive test and is best used for recent, not 
remote, traumatic events.(12)

In the COVID-19 situation in Wuhan, medical workers 
dealt with a high risk of infection and inadequate protec-
tion against contamination, overwork, frustration, 
discrimination, isolation, patients with negative emo-
tions, a lack of contact with their families, and exhaus-
tion. This caused mental health problems such as stress, 
anxiety, depressive symptoms, insomnia, denial, anger, 
and fear. These mental health problems not only affect 
the attention, understanding, and decision-making 
capacity of medical workers but could have a lasting 
effect on their overall well-being.(11)

In a study performed by Marco et al among emergency 
physicians, 22.3% of respondents reported symptoms 
consistent with PTSD.(13) Sources of stress were workload, 
disinformation about COVID-19, and concerns with PPE. 
These findings were similar to what was observed in this 
study wherein satisfaction with information, risk percep-
tion related to the workplace environment, and level of 
PPE related to the occurrence of PTSD symptoms. How-
ever, these factors did not reach the required level of 
significance.

Shaukat and Razaak (2020), found that healthcare work-
ers experienced high levels of depression, anxiety, insom-
nia, and distress.(14) Female healthcare workers and 
nurses were found to be disproportionately affected. In 
this study majority of our respondents were women 
(50.9%), but while gender had an odds ratio >1 in the 
univariate analysis, this did not reach a level of signifi-
cance.

A strategy for well-being includes three distinct types of 
coping mechanisms: physical health and safety, emotion-
al and psychological coping methods, and one or more 
stress relief techniques.(15) In this study, coping strategies 
ranged from talking to families online, watching TV, 
social media activities, and eating. The need to continue 
to be connected with others seems to be a key coping 
strategy among Filipino emergency physicians. During 
their tour of duty, EM physicians may not have safe 
access to meals owing to the use of barrier PPE’s or fear 
of breaking infection control procedures. Eating was a 
source of happiness and a good way of coping. When 
constantly under stress, the adrenals produce more corti-
sol leading to increased appetite and motivation for food. 
Highly palatable and calorie-dense food causes the body 
to release hormones that suppress stress signals and 
emotions. Another factor that makes eating during stress 
feel good is dopamine. It is released when we do activities 
that we deem as “good” or something that contributes to 
one’s survival.(16)

Post-traumatic stress involves oxidative stress and brain 
chemical abnormalities, which can be improved through 
good nutrition. A study by looked at the association 
between fruit and vegetable consumption and psycholog-
ical distress in adults over the age of 45 years old and 
concluded that increased fruit and vegetable consump-
tion helped reduce psychological distress in this 
middle-aged population.(17)

Glucose allows us to make rational decisions, regulate 
mood, and manage our emotions. Reduced amounts may 
make symptoms of post-traumatic stress worsen. Main-
taining stable glucose levels is only one part of managing 
and treating PTS symptoms. Nutrition directly impacts 
both physical and mental health.(18) An adequate supply 
of food to ER physicians during the pandemic may 
reduce symptoms of post-traumatic stress.

In summary, the presence of symptoms of post-traumatic 
stress was identified among EM physicians directly 
handling covid-19 patients in the Philippines. About 21% 
of respondents had IES-R scores 24 to 32 wherein PTSD 
is a clinical concern and 16% had scored 33 to 38, the best 
cutoff for a probable diagnosis of PTSD. There were 
multiple coping strategies identified, but the availability 
of free food was noted to have a significant effect in 
reducing the risk factors of PTSD by 76%. Protecting the 
mental health of EM physicians is an important compo-
nent of public health measures for addressing the 
COVID-19 epidemic. Interventions to promote mental 
well-being among EM physicians and residents need to 
be immediately implemented.
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NTRODUCTION  

Asthma is a heterogeneous chronic condition 
of the airways characterized by respiratory 
symptoms such as airflow obstruction, 
inflammation, and hyper bronchial respon-
siveness. The symptoms present in different 
ways in different patients but the most 
common include shortness of breath, limita-
tions in expiratory airflow, wheeze, chest 
tightness, and cough with varying intensity.(1)

The occurrence of these symptoms deter-
mines the severity of asthma and the clinical 
manifestation. Asthma is a global health 
issue. It is listed among the top health condi-
tions in developed countries. In the United 
Kingdom of Saudi Arabia, more than 25 
percent of the Saudi Arabians were 
diagnosed with physician reported in 2004.(2)

Saudi Arabia is a developed country with an 
average burden of more than 10%. At the 
time, in other developed countries, asthma 

prevalence fell below twenty-five percent. 
For instance, United Kingdom’s asthma 
prevalence was less than 15%.(3) A recent 
survey reports an increasing occurrence of 
asthma where it accounts for 20 percent of 
the total ER visits.

There are different methods of therapy avail-
able for asthma management. In an acute 
setting, asthma management includes 
inhaled or nebulised therapy and oxygen as 
first-line treatment strategies and steroids as 
the second-line treatment. Various other 
substances such as magnesium have been 
used throughout history. In 1936, magne-
sium was reported as a substance for asthma 
therapy.(4) It was found ha IV magnesium 
causes the broncho-dilating effect,(5) and it is 
used for intubation prevention in asthma 
patients.(6) Alternatively, Magnesium sulfate 

is recommended for intravenous use in case IV magne-
sium fails for severe acute asthma. However, it demands 
over twenty minutes of cardiac monitoring and IV 
access.(1)

Further, magnesium use in nebulized therapy has been 
under RCT investigation and systemic reviews since 1989. 
Recently, issues arising concern the use and the benefit of 
using the nebulized/ inhaled route for magnesium sulfate 
administration. This article aims to analyze the current 
research on inhaled/nebulized magnesium in the acute 
setting for asthma exacerbations and compares it to 
standard treatment with inhaled salbutamol (with or 
without ipratropium). The research methods include a 
literature review conducted as a reflection of various 
patient sub-groups to determine the role of inhaled/neb-
ulized magnesium in emergency medicine. The research 
findings will further inform a proposal formation for an 
interventional study about the research findings in this 
critical review.

Methods

Secondary data were obtained through a literature review 
of materials obtained from Medline, Embase, PubMed, 
and Cochrane databases. The search was refined using 
keywords such as ‘inhaled,’ ‘nebulised,’ ‘nebulized,’ ‘mag-
nesium,’ ‘salbutamol,’ and ‘asthma.’ Several exclusion 
criteria were used. First, the initial search limited the time 
of article publication to not older than 2009. This limit 
ensured that only contemporaneous studies were used for 
the initial stage. Further exclusion process eliminated the 
time limit for article publication dates was to avoid the 
omission of relevant studies in the research. 

Moreover, the critical review also applied the limits of 
human research such that only articles and reviews that 
focused on human research were used. The selected 
articles and current guidelines were reviewed for back-
ground readings. A total of 16 articles and reviews were 
selected for the study. These had been scaled down from 
the initial 86 articles generated from the online search 
and the five resources obtained from the backward chain 
of the references used in some of the 86 articles. In 
total,16 articles comprising systematic reviews and two 
interventional studies met the exclusion criteria and were 
selected for the literature review. Moreover, articles in all 
languages, including Persian from Iran, were included in 
the study. These articles were selected based on a limited 
inter-paper confounding variable, free of rhetoric bias. 
Other vital tools Used for the systemic reviews included 
the Critical Appraisal Skills Programme (CASP) (2010). 
These are checklists used to critique the methodology 
used in the systematic reviews and quantitative studies. 

Oxford Centre for Evidence Based Medicine (CEBM) 
(2009) Levels of Evidence was used to determine the 
applicability of reviewed evidence. The sample size was 
designed to have a p-value of <0.05 p-value indicated a 

statistical difference between the variables. The book 
chapter 3 of “Randomized controlled trials: Questions, 
Answers, and Musings” book was used to describe the 
types of bias. Additionally, all reviewed interventional 
studies passed through a scoring system described by 
Jadad.(7) This process ensured control over all Random-
ized Control trials used in the study.

Results

A total of 16 systemic reviews and interventional studies 
were used. In 2005, Blitz and colleagues conducted a 
systemic review and established that MgSO4 therapy was 
more beneficial to patients with severe acute asthma by 
improving the pulmonary function compared to patients 
receiving salbutamol (SMD, 0.30; 95% CI, 0.05 to 0.55; 
p=0.02) therapy alone. The review separated the studies 
into two categories. The first group comprised of adults, 
and the second group comprised of children from the 
emergency department. The most significant results were 
obtained from adult’s treatment with a combination of 
MgSO4 and salbutamol. Additionally, the combination of 
MgSO4 and salbutamol (SMD, 0.37; 95% CI, 0.10 to 0.63; 
p=0.006) produced more superior results. Adults with 
p<0.05 and CI not crossing 1in the emergency depart-
ment who inhaled/nebulized MgSO4 and salbutamol 
therapy to treat asthma exacerbations showed statistical-
ly significant improvement of pulmonary function. Also, 
there were significant hospital reductions for adult 
patients with p<0.05 and CI not crossing 0 who received 
nebulized MgSO4 in the emergency department. Accord-
ing to the CEBM (2009) framework, this study, the small 
confidence interval made the review meet the criteria for 
use as a guideline for treating adult patients with acute 
asthma.

Another study was a randomized single-blind fashion 
control trial conducted by Kokturk and colleagues in 
2005. It compared the effects of nebulized salbutamol 
administered with either MgSO4 normal saline on PEFR. 
The clinical scores were taken from adult patients aged 
between 18-60 years and suffering moderate to severe 
asthma attacks according to the Global Initiative for 
Asthma (GINA) 2002 criteria for moderate or severe 
asthma exacerbation. The study results indicated that a 
combination of MgSO4 and nebulized salbutamol does 
not in any way impact asthma attacks treatment. The 
patients were divided into two groups. 

The group comprised 14 patients, and group 2 comprised 
12 patients. All patients received 1mg/kg corticosteroids 
and oxygen therapy. Group, I received a combination of 
isotonic MgSO4 (2.5 ml, 6.3%) and salbutamol (2.5 ml). 
In comparison, group 2 received saline (2.5 ml and salbu-
tamol (2.5 ml) after a 20 minutes’ interval for the first one 
hour and an hour’s interval for the remaining 4 hours. 

Results were obtained through PEFR measurements and 
clinical assessment conducted after every 20th, 60th, 
120th, 180th, and 240th. Both groups had similar base-
lines for PEFRs and clinical parameters and mean 
percentage increases at different levels. Thus the conclu-
sion was that there was no difference noted on asthma 
attacks when mMgSO4 is used with nebulized salbu-
tamol. 

Similarly, another review conducted by Villeneuve and 
Peter failed to establish the role of MgSO4 in asthma 
attacks treatment. The study lacked CI intervals and 
lacked an analysis of the subgroups; thus, it was rated a 
‘1a-’ study with evidence D according to the CEBM (2009) 
framework. The study did not recommend magnesium 
sulfate therapy at the time. Still, it proposed more 
research to determine whether MgSO4 has a beta (2)-ago-
nist, anticholinergic, and corticosteroid properties. These 
recommendations came after the nebulized magnesium 

failed to improve pulmonary function compared to beta 
(2) –agonists. Nonetheless, nebulized MgSO4 was benefi-
cial as an additional therapy to albuterol treatment for 
mild-moderate asthma attacks. The researcher did not 
pool the results because the six selected articles used 
different approaches and magnesium doses. Six articles 
met the exclusion criteria. Four of the articles examined 
salbutamol and magnesium as an intervention against 
salbutamol comparator, and 2 analyzed magnesium alone 
as an intervention against salbutamol comparator. Three 
of the four articles examining the effect of salbutamol and 
magnesium showed significant improvement in pulmo-
nary function. The other two studies showed no change in 

pulmonary function with the use of beta (2) –agonists 
alone. Other significant factors in the review included the 
publication, inclusion, exclusion, language, and location 
bias. Other systemic reviews were reported. 

According to Gallegos-Solórzano,(14) findings from other 
systemic reviews support that inhaled magnesium sulfate 
improves pulmonary functions and decreases admission 
rates. 

Studies that failed to show benefit were measuring 
improvement in pulmonary function at 120 minutes. 
Those that showed benefit were measuring pulmonary 
function at 90 minutes or less.  

Aggarwal performed an RCT that compared the influence 
of nebulised MgSO4 and salbutamol against salbutamol 
to treat asthma patients with acute attacks of bronchial 
asthma from the ED.(15) The study establishes that there is 
no significant difference in the use of nebulised magne-
sium in addition to salbutamol for the treatment of 
asthma exacerbations. The study involved one hundred 
patients divided into two groups diagnosed with asthma 
according to the British Thoracic Society guidelines. The 
sample was divided into two groups. One group named 
the intervention group (A) received 500mg of MgSO4 and 
500µg of salbutamol in each nebulization (total of three 
nebulizations). The second group named the control 
group (B) received 500µg of salbutamol in each nebulisa-
tion (a total of three nebulisation). Noteworthy, the 
500mg of MgSO4 was ten folds more than the recom-
mended 5mg in adults, yet the study failed to record a 
significant effect in the treatment. It was rated a ‘1b’ via 
the CEBM (2009) framework with a level of evidence A. 
Other randomised control trials that recorded similar 
findings include a double-blind randomised control trial 
of 76 patients aged between 28 and 42 years and conduct-

ed by Gandia et al. (2012). The study used the Methacho-
line Challenge Test, and the Forced Expiratory Volume in 
1 Second to determine the effects of inhaled magnesium 
sulphate in patients with bronchoconstriction. The 
findings established that salbutamol has a faster effect in 
reversing FEV1 compared to nebulised MgS04 15th 
minute with a 95% confidence level interval. These results 
were designed for normal saline nebulization, magne-
sium sulphate nebulization, salbutamol inhaler puffs, and 
salbutamol puffs + magnesium sulphate nebulization.

The data shows that when pooled together, there is a 
statistically significant improvement in pulmonary func-
tion in the treatment arm (SMD = 0.23; 95% CI, 0.06 to 
0.41; p <0.009) and reduction in hospital admission 
(RR= 0.63; 95% CI, 0.43 to 0.92; p <0.02) in adults. 
Although the difference is also significant when applied to 
the total population including the single paediatric study, 
the authors conclude that it is difficult to apply the data to 
children and more studies need to be conducted in paedi-
atric patients with acute asthma.

DISCUSSION

Acute asthma remains one of the diseases that has affect-
ed the majority of people all over the words. Therefore, 
various researchers have used different doses and routes 
to study the use of Magnesium sulphate (MgSO4) for acute 
asthma. More reading has been done in theories that 
show how MgSO4 reverses bronchoconstriction in asthma 
patients, and as a result, several mechanisms have been 
suggested on ways MgSO4 affects bronchial smooth 
muscle. Those ways include; hindering calcium influx 
into the cytosol, causing smooth muscle relaxation, 
preventing the release of histamine from mast cells, and 
inhibiting acetylcholine release from cholinergic nerve 
fibres. Moreover, MgSO4 reduces the activation of neutro-

phils responsible for some of its effects in the particular 
phenotype of bronchial asthma.

Various researches have proven the purpose of IV Magne-
sium sulphate to treat asthma unmanageability to 
standard treatment. However, the data on nebulized 
Magnesium Sulphate is limited. Consequently, various 
systematic reviews have incorporated similar studies and 
arrived at, unlike results. This has made the author review 
ten intervention studies conducted over the last ten years 
on nebulized MgSO4. The studies have shown design 
improvement, elimination of ascertaining bias, and 
standard definition, which has improved internal validity. 
However, the choice of outcome bias is still present in the 
majority of the researches, giving room for validated 

studies in the future. In addition, extensive studies should 
be conducted to achieve a more reliable outcome.

During the review, the author encountered various 
challenges: not all data were published for data review. 
Other studies were only published as abstracts making it 
challenging to assess their quality. For instance, the 
systematic review by Albuali was conducted by a local 
researcher in the author's country of practice.(19) Only 
abstract was available, and attempted to attain the review 
by reaching out to the researcher were not productive. 
Other challenges include; lack of statistical training and 
time constraints. This hindered the author from inde-
pendently examining the data and synthesizing his 
recommendations.

CONCLUSION

Research shows that there is a divergence between inter-
national guidelines on the use of nebulized MgSO4. This is 
due to minimal clinical data, although new studies have 
emerged to settle the debate. However, it has been 
challenging to get results and use the studies for a large 
meta-analysis due to differences in their interventions, 
designs, target population, and inter-paper heterogene-
ity. But, several scholars have been able to generalize the 
data and provide some forest plots valuation.(18) More-
over, they have identified vital benefits from adding 
MgSO4 to the standard nebulization procedures in severe 
acute asthma. According to GINA guidelines, nebulized 
salbutamol was administered in isotonic MgSO4. It offers 
more significant benefits than if it is carried in normal 
saline. From the review, the author has made various 
remarks; First, merged nebulized MgSO4 and salbutamol 
therapy is superior to salbutamol only in adult patients, 
and if adult patients with severe asthma receive nebulized 
MgSO4, there will be a significant reduction in hospital 
admission. In addition, nebulized MgSO4 ensures asthma 
escalation treatment in pregnant women and children.(20,

21)

DATA ANALYSIS

The study will use a double-blinded, randomized control 
study design. It will be controlled by finalizing a pilot 
study with thirty clients. The patients will be divided into 
control and intervention at King Abdulaziz Medical City 
(KAMC), Riyadh. The pilot study aims to assist in deter-
mining the design validity and computing the power of 
the concluding study required to illustrate statistical 
significance. Also, the computer randomized will be 
conducted with independent personnel not part of a 
respiratory therapist. It will help in ensuring there is a 
minimal risk of ascertainment bias. Moreover, the physi-
cians involved will be blinded to interventions, although 
they will be evaluated according to research rules.

The sample population will include all patients present to 
the ED at KAMC with symptoms of severe to life-threat-
ening exacerbation and diagnosed bronchial asthma. 

However, various factors will be used to eradicate reveal-
ing variables. Such factors include; known irreversible 
obstruction, obstruction, patients in respiratory failure 
requiring intubation or non-invasive ventilation, possible 
cause of wheeze, and allergy to any of the medication 
components.

During the study, a standard questionnaire will be 
distributed to all physicians involved in inpatient care. 
However, after the pilot study is conducted, the question-
naire and exclusion factors may be modified if necessary. 
Data to be collected includes peer at baseline, gender, age, 
vital signs at baseline, any previous ICU admission, base-
line medications, and vital signs after each nebulization.

The study will consider a p-value <0.05 significant for all 
measured analyses and outcomes. Also, SPSS 15.0 (Win-
dows) will be used to analyze the data collected. For 
continuous variables, the data collected will be subjected 
to paired t-test while discontinuous variables will be 
subjected to χ2 test. Moreover, it will be essential for 
appropriate data groups to complete an analysis of varia-
tion (ANOVA). However, in case of limited power to do 
so, subgroup analysis may be conducted. In addition, to 
data for the patients that drop out, an intention-to-treat 
basis shall be applied.

LIMITATION

Potential problems that the author hopes to address in 
the pilot study are to minimize the different types of bias. 
By using a double-blinded, randomized design, the 
author hopes to minimize ascertainment bias. Using 
broad inclusion criteria with guideline driven definitions 
to prevent selection bias, and exclusion criteria to elimi-
nate confounding variable bias. Other potential problems 
include patient and physician concerns regarding treat-
ment with magnesium sulphate in special populations 
(e.g. Children, pregnant patients, etc.) There have been 
recent studies in these populations that have shown that 
MgSO4 as a nebulised treatment is safe in these popula-
tions.
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INTRODUCTION

Background

The mental health of emergency physicians 
in a global pandemic may take a backseat as 
they go through their duties and responsibili-
ties.(1) The coronavirus disease (COVID-19) 
or Severe Acute Respiratory Syndrome Novel 
Coronavirus 2 (SARS-CoV-2) was believed to 
have started in Wuhan, China in December 
2019 and was classified as a pandemic by the 
World Health Organization (WHO) on 
March 11, 2020. The outbreak has caused 
additional health problems like anxiety, 
stress, depression, and fear globally.(2)

1,638,345 confirmed covid cases tested 
RT-PCR positive by DOH-RITM certified 
facilities as of August 6, 2021.(3) Patients 
treated for COVID -19 in isolation may expe-

rience fear, anxiety, and stigmatization. Doc-
tors, nurses, and other frontline healthcare 
workers managing these patients also experi-
ence the same mental health conditions. 
With the increasing number of health work-
ers infected with the virus, the psychological 
stress of caring for patients affects 
decision-making.(2)

Importance

Identification of post-traumatic distress is 
important since it affects several dimensions. 
This could lead to an increased risk of addic-
tive behaviors, suicide attempts, psychiatric 
comorbidities, and organic pathologies such 
as coronary heart disease. On the organiza-
tional level, post-traumatic distress and its 
consequences on work can lead to growing 

staff shortages through sick leaves and an exodus of 
traumatized people.(4)

According to Cyrus et.al. (2020), it is important to 
safeguard the moral and mental health of healthcare 
workers as this can influence the success of health care 
delivery.(2) It is vital to identify those who are burned out 
or have psychological distress so that timely intervention 
can be provided, and staff should be encouraged to step 
forward without fear of being blamed.

The Philippine College of Emergency Medicine (PCEM) 
released several guidelines to help its members respond 
to the global pandemic. PCEM currently has 19 training 
institutions and close to 300 active members working in 
various hospitals locally. It offered support to emergency 
medicine (EM) physicians by providing personal protec-
tive equipment (PPE) for those needing them.

Objectives of the Study

The main objective of this study is to determine the pres-
ence of risk factors of post-traumatic stress disorder 
among emergency medicine physicians and their coping 
strategies. Specific objectives include: determining the 
prevalence of post-traumatic stress disorder among 
emergency medicine physicians and determining the 
modifiable risk factors for post-traumatic stress disorder. 
Results of this study will aid in intervention strategies 
and further prevention of post-traumatic stress.

METHODS

Study Design and Setting

This is cross-sectional analytic research utilizing a 
self-administered survey questionnaire on a sample of 
emergency physicians, consultants and residents, work-
ing in the Philippines. The duration of the study was two 
months, from January to March 2021. During this 
period, the total confirmed cases of COVID-19 in the 
Philippines was 747,288, with 13,297 total deaths and 
603,746 recoveries.(5)

Ethical approval was obtained from the Institutional and 
Ethical Review Board of St. Luke’s Medical Center 
(SLMC) before the initiation of the study. The study was 
endorsed by the research committee of the Philippine 
College of Emergency Medicine (PCEM).

Selection of Participant

Included in the study are fellows, diplomats, and resident 
physicians practicing in emergency departments or 
urgent care clinics in the country during the COVID-19 
pandemic and have consented to be participants. Exclud-
ed are EM physicians not in active practice, retired, those 
working in cruise ships, and those practicing outside the 
Philippines. 

A stratified sample of hospital-based EM physicians 

participated in the study. From an estimated population 
of 300 active EM physicians, the study used the preva-
lence rate of 6 to 7% among health care workers. This was 
based on a previous study by Tan (2020) et al on the 
psychological impact of the COVID-19 pandemic on 
health care workers in Singapore.(6) The computed 
sample size with a confidence level of 95% was 170 partic-
ipants. The self-administered questionnaire was sent to 
190 EM physicians through email. Investigators ensured 
the anonymity of answers by sending unique code ques-
tionnaires to the participants.

Interventions

Data were collected using an anonymous structured 
self-report questionnaire distributed online through 
social software (Google Forms: https://forms.gle/8-
ugRFZBM8uKSksjY6). The self-administered question-
naire consisted of five parts: (1) Demographic Profile, (2) 
The Workplace Environment, (3) The Impact of Event 
Scale-Revised, (4), Perception of Risk for COVID -19 in 
the Workplace, and (5) Coping Strategies. Only a single 
response was allowed for each EM physician.

Measurements and Outcome

Psychological stress was measured with the Impact of 
Event Scale-Revised (IES-R). The Impact of Event 
Scale-Revised (IES-R), had 22 questions, five of which 
were added to the original Horowitz (IES) to better 
capture the American Psychiatric Association Diagnostic 
and Statistical Manual of Mental Disorders (DSM) crite-
ria for PTSD. This tool is an appropriate instrument to 
measure the subjective response to a specific traumatic 
event in the older adult population, especially in the 
response sets of intrusion (intrusive thoughts, night-
mares, intrusive feelings and imagery, dissociative-like 
re-experiencing), avoidance (numbing of responsiveness, 
avoidance of feelings, situations, and ideas), and 
hyper-arousal (anger, irritability, hyper-vigilance, 
difficulty concentrating, heightened startle). The IES-R 
was not meant to be diagnostic of PTSD. The higher the 
score the greater the concern for PTSD and associated 
health and well-being consequences.(7) 

Analysis

Descriptive statistics were used to report the demograph-
ic data. For data analysis, a multiple logistic regression 
model with quantitative and categorical exposure 
variables was constructed. This technique was used since 
the dependent variable, presence or absence of PTSD, is 
dichotomous, with a cut-off of IES-R of greater than 32 
for the presence of PTSD. The fit of the model was 
assessed by interpreting the coefficient of determination, 
R2. This coefficient tells the proportion of total variation 
in the outcome variable explained by the exposure 
variables that were entered in the model. Summary 
measures and data analyses were done through the use of 
STATA version 14.

RESULTS

Characteristics of Study Subjects

Out of the 190 target EM physicians, 167 (87%) consent-
ed to be included in the study. Of the 167 respondents, 
there was an almost equal number of males and females, 
82 (49%) and 85 (51%).  The majority (116, 69%) were in 
the age group between 26 to 40 years old, followed by the 
41-60 age group (48, 29%). Most were single (95, 57%),
while 71 (43%) were married. The majority of the respon-
dents (98, 59%) had no children. (Table 1)

Most of the respondents were EM consultants (90, 60%). 
Among the EM residents, 9 (12%) were in Level 1, 22 
(30%) were in Level 2, 22 (30%) were in Level 3, and 21 

Variables Number (%) 

Sex 

Male 
Female 

82 (49.10) 
85 (50.90) 

Age 

<25 Years 
26-40 Years
41-60 Years
>60 Years

1 (0.60) 
116 (69.46) 
48 (28.74) 
2 (1.2) 

Civil Status 

Single 
Married 
Separated 

95 (56.89) 
71 (42.50) 
1 (0.60) 

Number of Children 

None 
1 
2 
3 
4 
5 or more 

98 (56.68) 
31 (18.56) 
29 (17.37) 
6 (3.59) 
2 (1.20) 
1 (0.60) 

Occupation 

Consultant 
Year 1 Resident 
Year 2 Resident 
Year 3 Resident 
Year 4 Resident 
Resident (missing data 
on year level) 

90 (59.51) 
9 (12.16) 
22 (29.73) 
22 (29.73) 
21 (53.89) 
3 (1.79) 

(28%) were in Level 4. The majority have been trained in 
emergency medicine for at least one year during the 
conduct of this study.  The majority of the respondents 
(97, 60%) were in EM practice for less than 5 years, 31 
(19%) were between 5 to 10 years, and 35 (21%) were 
more than 10 years in practice.

For the location of the main practice, 112 (67%) were in 
the National Capital Region (NCR) and 55 (33%) prac-
ticed outside NCR.  Most were affiliated with private 
hospitals (83, 50%), while 27 (16%) worked in both 
government and private hospitals. The majority of the 
respondents (106, 63%) did not have any comorbidities. 
(Table 1)

Table 1. Summary of Demographic 
Characteristics of EM Physicians (N = 167)

Table 2 shows that the majority of the respondents 
claimed that their hospitals provided them with full or 
adequate PPE (94%), free food (70%), hazard pay (59%), 
scrub suits (53%), free admission in the hospital (47%), 
free vitamins (41%), psychological services (38%), free 
accommodation (29%), free transportation (16%), and 
free grocery items (14%).

Years of Practice 

<5 
5-10
>10
Missing data

97 (59.51) 
31 (19.02) 
35 (21.47) 
4 (2.39) 

Location of Main 
Practice 

NCR 
Outside NCR 

112 (67.07) 
55 (32.93) 

Hospital Affiliation 

Private 
Public 
Both 

83 (49.70) 
57 (34.13) 
27 (16.17) 

Comorbidities 
(More than 1 
answer) 

None 
Hypertension 
Asthma/Lung Disease 
Diabetes Mellitus 
Allergic Rhinitis 
Heart Disease 
Others 

106 (63.47) 
24 (14.37) 
24 (14.37) 
8 (4.79) 
4 (2.40) 
3 (1.80) 
3 (1.80) 

Policies and information were mostly relayed through 
internal memos (84%), internal chat groups (66%), and 
announcements by persons in authority (83%). Respon-
dents said that policies were usually changed every week 
(42%) and the majority (72%) were satisfied with the 
information given to them.

Main Results

IES-R scores of the respondents fell on one of the 4 
categories: (1) < 24, (2) 24 to 32, (3) 33 to 38, and (4) 39 
and above. This tool measures the subjective response to 
a specific traumatic event in the response sets of intru-

sion, avoidance, and hyper-arousal. Scores higher than 
24 are significant. IES-R scores were as follows: 56 
(34%) of the respondents had favorable scores of less 
than 24, while 35 (21%) had a score 24 to 32, 27 (16%) 
had a score of 33 to 38, and 48 (29%) had a score of 39 
and above.  (Table 3)

*Score Interpretation (IES-R):

24-32: PTSD is a clinical concern

33-38: This represents the best cutoff for a probable 
diagnosis of PTSD

39 and above: This is high enough to suppress your 
immune system.(8)

In terms of EM physicians’ risk perception seen in Table 
4, the majority of the respondents (143, 86%) felt that the 
level of PPE supplied by the hospital provided adequate 
protection against COVID-19. The majority of the 
respondents (136, 81%) said that their present work 
environment exposed them to an increased risk for 
COVID-19 infection. Also, 138 (83%) of the respondents 
felt that infection control policies in their institution 
helped in reducing the risk of exposure to COVID-19 
infection.

A total of 65% (108) of respondents said that their pres-
ent manpower distribution in the ED increased the risk 
for COVID-19 infection. About 70% (117) believed that 
their institution’s policy on testing for COVID-19 infec-
tion among healthcare workers helped reduce or monitor 
their risk of infection.

For the coping strategies of EM physicians in Table 5, on 
top of the list is having a good sleep or rest (141, 84%), 
followed by talking to friends and family (128, 77%), 
watching movies at home (125, 75%), eating (120, 72%), 
use of social media (115, 69%), praying (104, 62%), 
exercising (76, 45%), gardening (28, 17%), and partici-
pating in online courses (26, 15%). 

In the univariate analysis, factors that had an odds ratio 
of >1 were: sex (for males, versus females), wearing of 
scrub suits, satisfaction with information, perception of 
risk related to the level of PPE provided, workplace 
environment, COVID-19 testing, and distribution work-
place manpower. These were related to higher odds of 
occurrence of PTSD, but these factors did not reach the 

level of significance.

In the simple logistic regression model shown in Table 6, 
the predictor variables for PTSD were analyzed individu-
ally. It revealed that the availability of free food is the 
only significant predictor. This model shows that the 
odds of those who receive free food from the hospital to 
have PTSD is only 0.48 that of the odds of those who do 
not receive free food. That is, their odds of having PTSD 
is 52% lower than those who do not receive free food. 
This finding is significant with a p-value of 0.03.

In the multiple logistic regression model, where other 
variables are held constant, the availability of free food is 
again the only significant predictor of PTSD. This model 
shows that controlling for all the other variables, the odds 
of those who receive free food from the hospital having 
PTSD is only 0.24 that of the odds of those who do not 
receive free food. That is, their odds of having PTSD is 
76% lower than those who do not receive free food. This 
finding is significant with a p-value of 0.004.    

A coefficient of determination, or R2, the value of 0.10 
means that only 10% of the variation in the causes of 
PTSD can be explained by the factors listed in Table 6. 
This implies that although the presence or absence of free 
food for the doctor was associated with the presence or 
absence of PTSD, 90% of the variation in the causes of 
PTSD was due to variables not included in the model 
used in this study.

LIMITATIONS

The study was limited to a one-time observation of the 
participants based on self-reporting and was not meant 
to be diagnostic of PTSD. It lacked longitudinal 
follow-up which is important since cases of covid-19 are 
still prevalent and the mental health symptoms of EM 
physicians could become more severe. Long-term 
psychological effects on this population need further 
investigation. This study was also unable to distinguish 
between preexisting mental health’s symptoms versus 
new symptoms. It is recommended to increase the 
sample size of the study to examine further for the associ-
ation of variables with the occurrence of mental health 
problems particularly PTSD.            

DISCUSSION

The majority of the survey respondents were aged 26 to 
40 years old, single, with no children, and were less than 
5 years in practice. This cross-sectional survey enrolled 
176 EM physicians and revealed varying levels of mental 
health symptoms. Only around one-third of respondents 
(34%) had favorable IES-R scores of less than 24.

The survey revealed that 21% of respondents had scores 
24 to 32 wherein PTSD is a clinical concern. Those with 
scores this high who do not have full PTSD will have 
partial PTSD or at least some of the symptoms.(9)

It was also noted that 27 (16%) of EM physicians had 
scores 33 to 38, which represents the best cutoff for a 
probable diagnosis of PTSD.(10)

Forty-eight respondents (29%) had clinically important 
scores 39 and above. This is high enough to suppress the 
immune system’s functioning even 10 years after an 
impact event.(8) While emergency physicians are known 
for their resilience owing to constant exposure to stress in 
the ED, the COVID-19 pandemic may have brought an 
unusual burden of stress to consultants and residents 
being the frontline workers of the hospital.

The IES-R was designed and validated using a specific 
traumatic event as a reference. A cross-sectional study 
conducted by Kang et al (2020) involving 994 Wuhan 
Health care workers used the IES-R tool and noted that 
34.4% of respondents had mild disturbance, 22.4% had 
moderate disturbance and 6.2% had severe distur-
bance.(11) The main strengths of this revised instrument 
are the following: it is short, easily administered, and 

scored, it correlates better with the DSM Criteria for 
PTSD, and can be used repeatedly to assess progress. It is 
limited by its role as a screening tool rather than a 
comprehensive test and is best used for recent, not 
remote, traumatic events.(12)

In the COVID-19 situation in Wuhan, medical workers 
dealt with a high risk of infection and inadequate protec-
tion against contamination, overwork, frustration, 
discrimination, isolation, patients with negative emo-
tions, a lack of contact with their families, and exhaus-
tion. This caused mental health problems such as stress, 
anxiety, depressive symptoms, insomnia, denial, anger, 
and fear. These mental health problems not only affect 
the attention, understanding, and decision-making 
capacity of medical workers but could have a lasting 
effect on their overall well-being.(11)

In a study performed by Marco et al among emergency 
physicians, 22.3% of respondents reported symptoms 
consistent with PTSD.(13) Sources of stress were workload, 
disinformation about COVID-19, and concerns with PPE. 
These findings were similar to what was observed in this 
study wherein satisfaction with information, risk percep-
tion related to the workplace environment, and level of 
PPE related to the occurrence of PTSD symptoms. How-
ever, these factors did not reach the required level of 
significance.

Shaukat and Razaak (2020), found that healthcare work-
ers experienced high levels of depression, anxiety, insom-
nia, and distress.(14) Female healthcare workers and 
nurses were found to be disproportionately affected. In 
this study majority of our respondents were women 
(50.9%), but while gender had an odds ratio >1 in the 
univariate analysis, this did not reach a level of signifi-
cance.

A strategy for well-being includes three distinct types of 
coping mechanisms: physical health and safety, emotion-
al and psychological coping methods, and one or more 
stress relief techniques.(15) In this study, coping strategies 
ranged from talking to families online, watching TV, 
social media activities, and eating. The need to continue 
to be connected with others seems to be a key coping 
strategy among Filipino emergency physicians. During 
their tour of duty, EM physicians may not have safe 
access to meals owing to the use of barrier PPE’s or fear 
of breaking infection control procedures. Eating was a 
source of happiness and a good way of coping. When 
constantly under stress, the adrenals produce more corti-
sol leading to increased appetite and motivation for food. 
Highly palatable and calorie-dense food causes the body 
to release hormones that suppress stress signals and 
emotions. Another factor that makes eating during stress 
feel good is dopamine. It is released when we do activities 
that we deem as “good” or something that contributes to 
one’s survival.(16)

Post-traumatic stress involves oxidative stress and brain 
chemical abnormalities, which can be improved through 
good nutrition. A study by looked at the association 
between fruit and vegetable consumption and psycholog-
ical distress in adults over the age of 45 years old and 
concluded that increased fruit and vegetable consump-
tion helped reduce psychological distress in this 
middle-aged population.(17)

Glucose allows us to make rational decisions, regulate 
mood, and manage our emotions. Reduced amounts may 
make symptoms of post-traumatic stress worsen. Main-
taining stable glucose levels is only one part of managing 
and treating PTS symptoms. Nutrition directly impacts 
both physical and mental health.(18) An adequate supply 
of food to ER physicians during the pandemic may 
reduce symptoms of post-traumatic stress.

In summary, the presence of symptoms of post-traumatic 
stress was identified among EM physicians directly 
handling covid-19 patients in the Philippines. About 21% 
of respondents had IES-R scores 24 to 32 wherein PTSD 
is a clinical concern and 16% had scored 33 to 38, the best 
cutoff for a probable diagnosis of PTSD. There were 
multiple coping strategies identified, but the availability 
of free food was noted to have a significant effect in 
reducing the risk factors of PTSD by 76%. Protecting the 
mental health of EM physicians is an important compo-
nent of public health measures for addressing the 
COVID-19 epidemic. Interventions to promote mental 
well-being among EM physicians and residents need to 
be immediately implemented.
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NTRODUCTION  
Asthma is a heterogeneous chronic condition 
of the airways characterized by respiratory 
symptoms such as airflow obstruction, 
inflammation, and hyper bronchial respon-
siveness. The symptoms present in different 
ways in different patients but the most 
common include shortness of breath, limita-
tions in expiratory airflow, wheeze, chest 
tightness, and cough with varying intensity.(1)

The occurrence of these symptoms deter-
mines the severity of asthma and the clinical 
manifestation. Asthma is a global health 
issue. It is listed among the top health condi-
tions in developed countries. In the United 
Kingdom of Saudi Arabia, more than 25 
percent of the Saudi Arabians were 
diagnosed with physician reported in 2004.(2)

Saudi Arabia is a developed country with an 
average burden of more than 10%. At the 
time, in other developed countries, asthma 

prevalence fell below twenty-five percent. 
For instance, United Kingdom’s asthma 
prevalence was less than 15%.(3) A recent 
survey reports an increasing occurrence of 
asthma where it accounts for 20 percent of 
the total ER visits.

There are different methods of therapy avail-
able for asthma management. In an acute 
setting, asthma management includes 
inhaled or nebulised therapy and oxygen as 
first-line treatment strategies and steroids as 
the second-line treatment. Various other 
substances such as magnesium have been 
used throughout history. In 1936, magne-
sium was reported as a substance for asthma 
therapy.(4) It was found ha IV magnesium 
causes the broncho-dilating effect,(5) and it is 
used for intubation prevention in asthma 
patients.(6) Alternatively, Magnesium sulfate 

is recommended for intravenous use in case IV magne-
sium fails for severe acute asthma. However, it demands 
over twenty minutes of cardiac monitoring and IV 
access.(1)

Further, magnesium use in nebulized therapy has been 
under RCT investigation and systemic reviews since 1989. 
Recently, issues arising concern the use and the benefit of 
using the nebulized/ inhaled route for magnesium sulfate 
administration. This article aims to analyze the current 
research on inhaled/nebulized magnesium in the acute 
setting for asthma exacerbations and compares it to 
standard treatment with inhaled salbutamol (with or 
without ipratropium). The research methods include a 
literature review conducted as a reflection of various 
patient sub-groups to determine the role of inhaled/neb-
ulized magnesium in emergency medicine. The research 
findings will further inform a proposal formation for an 
interventional study about the research findings in this 
critical review.

Methods
Secondary data were obtained through a literature review 
of materials obtained from Medline, Embase, PubMed, 
and Cochrane databases. The search was refined using 
keywords such as ‘inhaled,’ ‘nebulised,’ ‘nebulized,’ ‘mag-
nesium,’ ‘salbutamol,’ and ‘asthma.’ Several exclusion 
criteria were used. First, the initial search limited the time 
of article publication to not older than 2009. This limit 
ensured that only contemporaneous studies were used for 
the initial stage. Further exclusion process eliminated the 
time limit for article publication dates was to avoid the 
omission of relevant studies in the research. 

Moreover, the critical review also applied the limits of 
human research such that only articles and reviews that 
focused on human research were used. The selected 
articles and current guidelines were reviewed for back-
ground readings. A total of 16 articles and reviews were 
selected for the study. These had been scaled down from 
the initial 86 articles generated from the online search 
and the five resources obtained from the backward chain 
of the references used in some of the 86 articles. In 
total,16 articles comprising systematic reviews and two 
interventional studies met the exclusion criteria and were 
selected for the literature review. Moreover, articles in all 
languages, including Persian from Iran, were included in 
the study. These articles were selected based on a limited 
inter-paper confounding variable, free of rhetoric bias. 
Other vital tools Used for the systemic reviews included 
the Critical Appraisal Skills Programme (CASP) (2010). 
These are checklists used to critique the methodology 
used in the systematic reviews and quantitative studies. 

Oxford Centre for Evidence Based Medicine (CEBM) 
(2009) Levels of Evidence was used to determine the 
applicability of reviewed evidence. The sample size was 
designed to have a p-value of <0.05 p-value indicated a 

statistical difference between the variables. The book 
chapter 3 of “Randomized controlled trials: Questions, 
Answers, and Musings” book was used to describe the 
types of bias. Additionally, all reviewed interventional 
studies passed through a scoring system described by 
Jadad.(7) This process ensured control over all Random-
ized Control trials used in the study.

Results
A total of 16 systemic reviews and interventional studies 
were used. In 2005, Blitz and colleagues conducted a 
systemic review and established that MgSO4 therapy was 
more beneficial to patients with severe acute asthma by 
improving the pulmonary function compared to patients 
receiving salbutamol (SMD, 0.30; 95% CI, 0.05 to 0.55; 
p=0.02) therapy alone. The review separated the studies 
into two categories. The first group comprised of adults, 
and the second group comprised of children from the 
emergency department. The most significant results were 
obtained from adult’s treatment with a combination of 
MgSO4 and salbutamol. Additionally, the combination of 
MgSO4 and salbutamol (SMD, 0.37; 95% CI, 0.10 to 0.63; 
p=0.006) produced more superior results. Adults with 
p<0.05 and CI not crossing 1in the emergency depart-
ment who inhaled/nebulized MgSO4 and salbutamol 
therapy to treat asthma exacerbations showed statistical-
ly significant improvement of pulmonary function. Also, 
there were significant hospital reductions for adult 
patients with p<0.05 and CI not crossing 0 who received 
nebulized MgSO4 in the emergency department. Accord-
ing to the CEBM (2009) framework, this study, the small 
confidence interval made the review meet the criteria for 
use as a guideline for treating adult patients with acute 
asthma.

Another study was a randomized single-blind fashion 
control trial conducted by Kokturk and colleagues in 
2005. It compared the effects of nebulized salbutamol 
administered with either MgSO4 normal saline on PEFR. 
The clinical scores were taken from adult patients aged 
between 18-60 years and suffering moderate to severe 
asthma attacks according to the Global Initiative for 
Asthma (GINA) 2002 criteria for moderate or severe 
asthma exacerbation. The study results indicated that a 
combination of MgSO4 and nebulized salbutamol does 
not in any way impact asthma attacks treatment. The 
patients were divided into two groups. 

The group comprised 14 patients, and group 2 comprised 
12 patients. All patients received 1mg/kg corticosteroids 
and oxygen therapy. Group, I received a combination of 
isotonic MgSO4 (2.5 ml, 6.3%) and salbutamol (2.5 ml). 
In comparison, group 2 received saline (2.5 ml and salbu-
tamol (2.5 ml) after a 20 minutes’ interval for the first one 
hour and an hour’s interval for the remaining 4 hours. 

Results were obtained through PEFR measurements and 
clinical assessment conducted after every 20th, 60th, 
120th, 180th, and 240th. Both groups had similar base-
lines for PEFRs and clinical parameters and mean 
percentage increases at different levels. Thus the conclu-
sion was that there was no difference noted on asthma 
attacks when mMgSO4 is used with nebulized salbu-
tamol. 

Similarly, another review conducted by Villeneuve and 
Peter failed to establish the role of MgSO4 in asthma 
attacks treatment. The study lacked CI intervals and 
lacked an analysis of the subgroups; thus, it was rated a 
‘1a-’ study with evidence D according to the CEBM (2009) 
framework. The study did not recommend magnesium 
sulfate therapy at the time. Still, it proposed more 
research to determine whether MgSO4 has a beta (2)-ago-
nist, anticholinergic, and corticosteroid properties. These 
recommendations came after the nebulized magnesium 

failed to improve pulmonary function compared to beta 
(2) –agonists. Nonetheless, nebulized MgSO4 was benefi-
cial as an additional therapy to albuterol treatment for 
mild-moderate asthma attacks. The researcher did not 
pool the results because the six selected articles used 
different approaches and magnesium doses. Six articles 
met the exclusion criteria. Four of the articles examined 
salbutamol and magnesium as an intervention against 
salbutamol comparator, and 2 analyzed magnesium alone 
as an intervention against salbutamol comparator. Three 
of the four articles examining the effect of salbutamol and 
magnesium showed significant improvement in pulmo-
nary function. The other two studies showed no change in 

pulmonary function with the use of beta (2) –agonists 
alone. Other significant factors in the review included the 
publication, inclusion, exclusion, language, and location 
bias. Other systemic reviews were reported. 

According to Gallegos-Solórzano,(14) findings from other 
systemic reviews support that inhaled magnesium sulfate 
improves pulmonary functions and decreases admission 
rates. 

Studies that failed to show benefit were measuring 
improvement in pulmonary function at 120 minutes. 
Those that showed benefit were measuring pulmonary 
function at 90 minutes or less.  

Aggarwal performed an RCT that compared the influence 
of nebulised MgSO4 and salbutamol against salbutamol 
to treat asthma patients with acute attacks of bronchial 
asthma from the ED.(15) The study establishes that there is 
no significant difference in the use of nebulised magne-
sium in addition to salbutamol for the treatment of 
asthma exacerbations. The study involved one hundred 
patients divided into two groups diagnosed with asthma 
according to the British Thoracic Society guidelines. The 
sample was divided into two groups. One group named 
the intervention group (A) received 500mg of MgSO4 and 
500µg of salbutamol in each nebulization (total of three 
nebulizations). The second group named the control 
group (B) received 500µg of salbutamol in each nebulisa-
tion (a total of three nebulisation). Noteworthy, the 
500mg of MgSO4 was ten folds more than the recom-
mended 5mg in adults, yet the study failed to record a 
significant effect in the treatment. It was rated a ‘1b’ via 
the CEBM (2009) framework with a level of evidence A. 
Other randomised control trials that recorded similar 
findings include a double-blind randomised control trial 
of 76 patients aged between 28 and 42 years and conduct-

ed by Gandia et al. (2012). The study used the Methacho-
line Challenge Test, and the Forced Expiratory Volume in 
1 Second to determine the effects of inhaled magnesium 
sulphate in patients with bronchoconstriction. The 
findings established that salbutamol has a faster effect in 
reversing FEV1 compared to nebulised MgS04 15th 
minute with a 95% confidence level interval. These results 
were designed for normal saline nebulization, magne-
sium sulphate nebulization, salbutamol inhaler puffs, and 
salbutamol puffs + magnesium sulphate nebulization.

The data shows that when pooled together, there is a 
statistically significant improvement in pulmonary func-
tion in the treatment arm (SMD = 0.23; 95% CI, 0.06 to 
0.41; p <0.009) and reduction in hospital admission 
(RR= 0.63; 95% CI, 0.43 to 0.92; p <0.02) in adults. 
Although the difference is also significant when applied to 
the total population including the single paediatric study, 
the authors conclude that it is difficult to apply the data to 
children and more studies need to be conducted in paedi-
atric patients with acute asthma.

DISCUSSION
Acute asthma remains one of the diseases that has affect-
ed the majority of people all over the words. Therefore, 
various researchers have used different doses and routes 
to study the use of Magnesium sulphate (MgSO4) for acute 
asthma. More reading has been done in theories that 
show how MgSO4 reverses bronchoconstriction in asthma 
patients, and as a result, several mechanisms have been 
suggested on ways MgSO4 affects bronchial smooth 
muscle. Those ways include; hindering calcium influx 
into the cytosol, causing smooth muscle relaxation, 
preventing the release of histamine from mast cells, and 
inhibiting acetylcholine release from cholinergic nerve 
fibres. Moreover, MgSO4 reduces the activation of neutro-

phils responsible for some of its effects in the particular 
phenotype of bronchial asthma.

Various researches have proven the purpose of IV Magne-
sium sulphate to treat asthma unmanageability to 
standard treatment. However, the data on nebulized 
Magnesium Sulphate is limited. Consequently, various 
systematic reviews have incorporated similar studies and 
arrived at, unlike results. This has made the author review 
ten intervention studies conducted over the last ten years 
on nebulized MgSO4. The studies have shown design 
improvement, elimination of ascertaining bias, and 
standard definition, which has improved internal validity. 
However, the choice of outcome bias is still present in the 
majority of the researches, giving room for validated 

studies in the future. In addition, extensive studies should 
be conducted to achieve a more reliable outcome.

During the review, the author encountered various 
challenges: not all data were published for data review. 
Other studies were only published as abstracts making it 
challenging to assess their quality. For instance, the 
systematic review by Albuali was conducted by a local 
researcher in the author's country of practice.(19) Only 
abstract was available, and attempted to attain the review 
by reaching out to the researcher were not productive. 
Other challenges include; lack of statistical training and 
time constraints. This hindered the author from inde-
pendently examining the data and synthesizing his 
recommendations.

CONCLUSION
Research shows that there is a divergence between inter-
national guidelines on the use of nebulized MgSO4. This is 
due to minimal clinical data, although new studies have 
emerged to settle the debate. However, it has been 
challenging to get results and use the studies for a large 
meta-analysis due to differences in their interventions, 
designs, target population, and inter-paper heterogene-
ity. But, several scholars have been able to generalize the 
data and provide some forest plots valuation.(18) More-
over, they have identified vital benefits from adding 
MgSO4 to the standard nebulization procedures in severe 
acute asthma. According to GINA guidelines, nebulized 
salbutamol was administered in isotonic MgSO4. It offers 
more significant benefits than if it is carried in normal 
saline. From the review, the author has made various 
remarks; First, merged nebulized MgSO4 and salbutamol 
therapy is superior to salbutamol only in adult patients, 
and if adult patients with severe asthma receive nebulized 
MgSO4, there will be a significant reduction in hospital 
admission. In addition, nebulized MgSO4 ensures asthma 
escalation treatment in pregnant women and children.(20,

21)

DATA ANALYSIS
The study will use a double-blinded, randomized control 
study design. It will be controlled by finalizing a pilot 
study with thirty clients. The patients will be divided into 
control and intervention at King Abdulaziz Medical City 
(KAMC), Riyadh. The pilot study aims to assist in deter-
mining the design validity and computing the power of 
the concluding study required to illustrate statistical 
significance. Also, the computer randomized will be 
conducted with independent personnel not part of a 
respiratory therapist. It will help in ensuring there is a 
minimal risk of ascertainment bias. Moreover, the physi-
cians involved will be blinded to interventions, although 
they will be evaluated according to research rules.

The sample population will include all patients present to 
the ED at KAMC with symptoms of severe to life-threat-
ening exacerbation and diagnosed bronchial asthma. 

However, various factors will be used to eradicate reveal-
ing variables. Such factors include; known irreversible 
obstruction, obstruction, patients in respiratory failure 
requiring intubation or non-invasive ventilation, possible 
cause of wheeze, and allergy to any of the medication 
components.

During the study, a standard questionnaire will be 
distributed to all physicians involved in inpatient care. 
However, after the pilot study is conducted, the question-
naire and exclusion factors may be modified if necessary. 
Data to be collected includes peer at baseline, gender, age, 
vital signs at baseline, any previous ICU admission, base-
line medications, and vital signs after each nebulization.

The study will consider a p-value <0.05 significant for all 
measured analyses and outcomes. Also, SPSS 15.0 (Win-
dows) will be used to analyze the data collected. For 
continuous variables, the data collected will be subjected 
to paired t-test while discontinuous variables will be 
subjected to χ2 test. Moreover, it will be essential for 
appropriate data groups to complete an analysis of varia-
tion (ANOVA). However, in case of limited power to do 
so, subgroup analysis may be conducted. In addition, to 
data for the patients that drop out, an intention-to-treat 
basis shall be applied.

LIMITATION
Potential problems that the author hopes to address in 
the pilot study are to minimize the different types of bias. 
By using a double-blinded, randomized design, the 
author hopes to minimize ascertainment bias. Using 
broad inclusion criteria with guideline driven definitions 
to prevent selection bias, and exclusion criteria to elimi-
nate confounding variable bias. Other potential problems 
include patient and physician concerns regarding treat-
ment with magnesium sulphate in special populations 
(e.g. Children, pregnant patients, etc.) There have been 
recent studies in these populations that have shown that 
MgSO4 as a nebulised treatment is safe in these popula-
tions.
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INTRODUCTION
Background
The mental health of emergency physicians 
in a global pandemic may take a backseat as 
they go through their duties and responsibili-
ties.(1) The coronavirus disease (COVID-19) 
or Severe Acute Respiratory Syndrome Novel 
Coronavirus 2 (SARS-CoV-2) was believed to 
have started in Wuhan, China in December 
2019 and was classified as a pandemic by the 
World Health Organization (WHO) on 
March 11, 2020. The outbreak has caused 
additional health problems like anxiety, 
stress, depression, and fear globally.(2)

1,638,345 confirmed covid cases tested 
RT-PCR positive by DOH-RITM certified 
facilities as of August 6, 2021.(3) Patients 
treated for COVID -19 in isolation may expe-

rience fear, anxiety, and stigmatization. Doc-
tors, nurses, and other frontline healthcare 
workers managing these patients also experi-
ence the same mental health conditions. 
With the increasing number of health work-
ers infected with the virus, the psychological 
stress of caring for patients affects 
decision-making.(2)

Importance
Identification of post-traumatic distress is 
important since it affects several dimensions. 
This could lead to an increased risk of addic-
tive behaviors, suicide attempts, psychiatric 
comorbidities, and organic pathologies such 
as coronary heart disease. On the organiza-
tional level, post-traumatic distress and its 
consequences on work can lead to growing 

staff shortages through sick leaves and an exodus of 
traumatized people.(4)

According to Cyrus et.al. (2020), it is important to 
safeguard the moral and mental health of healthcare 
workers as this can influence the success of health care 
delivery.(2) It is vital to identify those who are burned out 
or have psychological distress so that timely intervention 
can be provided, and staff should be encouraged to step 
forward without fear of being blamed.

The Philippine College of Emergency Medicine (PCEM) 
released several guidelines to help its members respond 
to the global pandemic. PCEM currently has 19 training 
institutions and close to 300 active members working in 
various hospitals locally. It offered support to emergency 
medicine (EM) physicians by providing personal protec-
tive equipment (PPE) for those needing them.

Objectives of the Study
The main objective of this study is to determine the pres-
ence of risk factors of post-traumatic stress disorder 
among emergency medicine physicians and their coping 
strategies. Specific objectives include: determining the 
prevalence of post-traumatic stress disorder among 
emergency medicine physicians and determining the 
modifiable risk factors for post-traumatic stress disorder. 
Results of this study will aid in intervention strategies 
and further prevention of post-traumatic stress.

METHODS
Study Design and Setting
This is cross-sectional analytic research utilizing a 
self-administered survey questionnaire on a sample of 
emergency physicians, consultants and residents, work-
ing in the Philippines. The duration of the study was two 
months, from January to March 2021. During this 
period, the total confirmed cases of COVID-19 in the 
Philippines was 747,288, with 13,297 total deaths and 
603,746 recoveries.(5)

Ethical approval was obtained from the Institutional and 
Ethical Review Board of St. Luke’s Medical Center 
(SLMC) before the initiation of the study. The study was 
endorsed by the research committee of the Philippine 
College of Emergency Medicine (PCEM).

Selection of Participant
Included in the study are fellows, diplomats, and resident 
physicians practicing in emergency departments or 
urgent care clinics in the country during the COVID-19 
pandemic and have consented to be participants. Exclud-
ed are EM physicians not in active practice, retired, those 
working in cruise ships, and those practicing outside the 
Philippines. 

A stratified sample of hospital-based EM physicians 

participated in the study. From an estimated population 
of 300 active EM physicians, the study used the preva-
lence rate of 6 to 7% among health care workers. This was 
based on a previous study by Tan (2020) et al on the 
psychological impact of the COVID-19 pandemic on 
health care workers in Singapore.(6) The computed 
sample size with a confidence level of 95% was 170 partic-
ipants. The self-administered questionnaire was sent to 
190 EM physicians through email. Investigators ensured 
the anonymity of answers by sending unique code ques-
tionnaires to the participants.

Interventions
Data were collected using an anonymous structured 
self-report questionnaire distributed online through 
social software (Google Forms: https://forms.gle/8-
ugRFZBM8uKSksjY6). The self-administered question-
naire consisted of five parts: (1) Demographic Profile, (2) 
The Workplace Environment, (3) The Impact of Event 
Scale-Revised, (4), Perception of Risk for COVID -19 in 
the Workplace, and (5) Coping Strategies. Only a single 
response was allowed for each EM physician.

Measurements and Outcome
Psychological stress was measured with the Impact of 
Event Scale-Revised (IES-R). The Impact of Event 
Scale-Revised (IES-R), had 22 questions, five of which 
were added to the original Horowitz (IES) to better 
capture the American Psychiatric Association Diagnostic 
and Statistical Manual of Mental Disorders (DSM) crite-
ria for PTSD. This tool is an appropriate instrument to 
measure the subjective response to a specific traumatic 
event in the older adult population, especially in the 
response sets of intrusion (intrusive thoughts, night-
mares, intrusive feelings and imagery, dissociative-like 
re-experiencing), avoidance (numbing of responsiveness, 
avoidance of feelings, situations, and ideas), and 
hyper-arousal (anger, irritability, hyper-vigilance, 
difficulty concentrating, heightened startle). The IES-R 
was not meant to be diagnostic of PTSD. The higher the 
score the greater the concern for PTSD and associated 
health and well-being consequences.(7) 

Analysis
Descriptive statistics were used to report the demograph-
ic data. For data analysis, a multiple logistic regression 
model with quantitative and categorical exposure 
variables was constructed. This technique was used since 
the dependent variable, presence or absence of PTSD, is 
dichotomous, with a cut-off of IES-R of greater than 32 
for the presence of PTSD. The fit of the model was 
assessed by interpreting the coefficient of determination, 
R2. This coefficient tells the proportion of total variation 
in the outcome variable explained by the exposure 
variables that were entered in the model. Summary 
measures and data analyses were done through the use of 
STATA version 14.

RESULTS
Characteristics of Study Subjects
Out of the 190 target EM physicians, 167 (87%) consent-
ed to be included in the study. Of the 167 respondents, 
there was an almost equal number of males and females, 
82 (49%) and 85 (51%). The majority (116, 69%) were in 
the age group between 26 to 40 years old, followed by the 
41-60 age group (48, 29%). Most were single (95, 57%), 
while 71 (43%) were married. The majority of the respon-
dents (98, 59%) had no children. (Table 1)

Most of the respondents were EM consultants (90, 60%). 
Among the EM residents, 9 (12%) were in Level 1, 22 
(30%) were in Level 2, 22 (30%) were in Level 3, and 21 

(28%) were in Level 4. The majority have been trained in 
emergency medicine for at least one year during the 
conduct of this study. The majority of the respondents 
(97, 60%) were in EM practice for less than 5 years, 31 
(19%) were between 5 to 10 years, and 35 (21%) were 
more than 10 years in practice.

For the location of the main practice, 112 (67%) were in 
the National Capital Region (NCR) and 55 (33%) prac-
ticed outside NCR. Most were affiliated with private 
hospitals (83, 50%), while 27 (16%) worked in both 
government and private hospitals. The majority of the 
respondents (106, 63%) did not have any comorbidities. 
(Table 1)

Table. 2 Summary of Workplace Characteristics

Table 2 shows that the majority of the respondents 
claimed that their hospitals provided them with full or 
adequate PPE (94%), free food (70%), hazard pay (59%), 
scrub suits (53%), free admission in the hospital (47%), 
free vitamins (41%), psychological services (38%), free 
accommodation (29%),  free transportation (16%),  and 
free grocery items (14%).

Policies and information were mostly relayed through 
internal memos (84%), internal chat groups (66%), and 
announcements by persons in authority (83%). Respon-
dents said that policies were usually changed every week 
(42%) and the majority (72%) were satisfied with the 
information given to them.

Main Results
IES-R scores of the respondents fell on one of the 4 
categories: (1) < 24, (2) 24 to 32, (3) 33 to 38, and (4) 39 
and above.  This tool measures the subjective response to 
a specific traumatic event in the response sets of intru-

Variables Number (%)

Support from Hospital

(more than 1  answer)

Full/ Adequate Personal 
Protectiv e Equipment 

(PPE)
1 56 (93.41 )

Free Food 1 1 7  (7 0.06)

Hazard Pay 98 (58.68)

Scrub Suit 88 (52.69)

Free Admission in the 
hospital

7 9 (47 .31 )

Free Vitamins 69 (41 .32)

Psy chological Serv ices 64 (38.32)

Free Accommodation 48 (28.7 4)

Free Transportation 26 (1 5.57 )

Free Grocery  items 23 (1 3 .7 7 )

Others: moral support, 
participation in policies,

 4  (2.40)

 no increase in swab fee 
or consultation

Policy Information 
and Dissemination

Internal memo 1 40 (83.83)

Internal chat groups 1 1 1  (66.47 )

The announcement by  
the person in authority

1 39 (83.23)

Frequency of 
Policy Changes

Ev ery  week 7 0 (41 .92)

As necessary 43 (25.7 4)

Ev ery  day 23 (1 3 .7 7 )

Ev ery  month 21  (1 2.57 )

Ev ery  2  months 4 (2.40)

Quarterly 1  (0.60)

New problems/ new 
policies

5 (2.99)

Satisfaction with 
Information

Yes 1 21  (7 2.46)

No 46 (27 .54)

sion, avoidance, and hyper-arousal. Scores higher than 
24 are significant.  IES-R scores were as follows: 56 
(34%) of the respondents had favorable scores of less 
than 24, while 35 (21%) had a score 24 to 32, 27 (16%) 
had a score of 33 to 38, and 48 (29%) had a score of 39 
and above.  (Table 3)

*Score Interpretation (IES-R):

24-32: PTSD is a clinical concern

33-38: This represents the best cutoff for a probable 
diagnosis of PTSD

39 and above: This is high enough to suppress your 
immune system.(8)

In terms of EM physicians’ risk perception seen in Table 
4, the majority of the respondents (143, 86%) felt that the 
level of PPE supplied by the hospital provided adequate 
protection against COVID-19. The majority of the 
respondents (136, 81%) said that their present work 
environment exposed them to an increased risk for 
COVID-19 infection. Also, 138 (83%) of the respondents 
felt that infection control policies in their institution 
helped in reducing the risk of exposure to COVID-19 
infection.

A total of 65% (108) of respondents said that their pres-
ent manpower distribution in the ED increased the risk 
for COVID-19 infection. About 70% (117) believed that 
their institution’s policy on testing for COVID-19 infec-
tion among healthcare workers helped reduce or monitor 
their risk of infection.

For the coping strategies of EM physicians in Table 5, on 
top of the list is having a good sleep or rest (141, 84%), 
followed by talking to friends and family (128, 77%), 
watching movies at home (125, 75%), eating (120, 72%), 
use of social media (115, 69%), praying (104, 62%), 
exercising (76, 45%), gardening (28, 17%), and partici-
pating in online courses (26, 15%). 

In the univariate analysis, factors that had an odds ratio 
of >1 were: sex (for males, versus females), wearing of 
scrub suits, satisfaction with information, perception of 
risk related to the level of PPE provided, workplace 
environment, COVID-19 testing, and distribution work-
place manpower. These were related to higher odds of 
occurrence of PTSD, but these factors did not reach the 

level of significance.

In the simple logistic regression model shown in Table 6, 
the predictor variables for PTSD were analyzed individu-
ally. It revealed that the availability of free food is the 
only significant predictor. This model shows that the 
odds of those who receive free food from the hospital to 
have PTSD is only 0.48 that of the odds of those who do 
not receive free food. That is, their odds of having PTSD 
is 52% lower than those who do not receive free food. 
This finding is significant with a p-value of 0.03.

In the multiple logistic regression model, where other 
variables are held constant, the availability of free food is 
again the only significant predictor of PTSD. This model 
shows that controlling for all the other variables, the odds 
of those who receive free food from the hospital having 
PTSD is only 0.24 that of the odds of those who do not 
receive free food. That is, their odds of having PTSD is 
76% lower than those who do not receive free food. This 
finding is significant with a p-value of 0.004.    

A coefficient of determination, or R2, the value of 0.10 
means that only 10% of the variation in the causes of 
PTSD can be explained by the factors listed in Table 6. 
This implies that although the presence or absence of free 
food for the doctor was associated with the presence or 
absence of PTSD, 90% of the variation in the causes of 
PTSD was due to variables not included in the model 
used in this study.

LIMITATIONS
The study was limited to a one-time observation of the 
participants based on self-reporting and was not meant 
to be diagnostic of PTSD. It lacked longitudinal 
follow-up which is important since cases of covid-19 are 
still prevalent and the mental health symptoms of EM 
physicians could become more severe. Long-term 
psychological effects on this population need further 
investigation. This study was also unable to distinguish 
between preexisting mental health’s symptoms versus 
new symptoms. It is recommended to increase the 
sample size of the study to examine further for the associ-
ation of variables with the occurrence of mental health 
problems particularly PTSD.            

DISCUSSION
The majority of the survey respondents were aged 26 to 
40 years old, single, with no children, and were less than 
5 years in practice. This cross-sectional survey enrolled 
176 EM physicians and revealed varying levels of mental 
health symptoms. Only around one-third of respondents 
(34%) had favorable IES-R scores of less than 24.

The survey revealed that 21% of respondents had scores 
24 to 32 wherein PTSD is a clinical concern. Those with 
scores this high who do not have full PTSD will have 
partial PTSD or at least some of the symptoms.(9)

It was also noted that 27 (16%) of EM physicians had 
scores 33 to 38, which represents the best cutoff for a 
probable diagnosis of PTSD.(10)

Forty-eight respondents (29%) had clinically important 
scores 39 and above. This is high enough to suppress the 
immune system’s functioning even 10 years after an 
impact event.(8) While emergency physicians are known 
for their resilience owing to constant exposure to stress in 
the ED, the COVID-19 pandemic may have brought an 
unusual burden of stress to consultants and residents 
being the frontline workers of the hospital.

The IES-R was designed and validated using a specific 
traumatic event as a reference. A cross-sectional study 
conducted by Kang et al (2020) involving 994 Wuhan 
Health care workers used the IES-R tool and noted that 
34.4% of respondents had mild disturbance, 22.4% had 
moderate disturbance and 6.2% had severe distur-
bance.(11) The main strengths of this revised instrument 
are the following: it is short, easily administered, and 

scored, it correlates better with the DSM Criteria for 
PTSD, and can be used repeatedly to assess progress. It is 
limited by its role as a screening tool rather than a 
comprehensive test and is best used for recent, not 
remote, traumatic events.(12)

In the COVID-19 situation in Wuhan, medical workers 
dealt with a high risk of infection and inadequate protec-
tion against contamination, overwork, frustration, 
discrimination, isolation, patients with negative emo-
tions, a lack of contact with their families, and exhaus-
tion. This caused mental health problems such as stress, 
anxiety, depressive symptoms, insomnia, denial, anger, 
and fear. These mental health problems not only affect 
the attention, understanding, and decision-making 
capacity of medical workers but could have a lasting 
effect on their overall well-being.(11)

In a study performed by Marco et al among emergency 
physicians, 22.3% of respondents reported symptoms 
consistent with PTSD.(13) Sources of stress were workload, 
disinformation about COVID-19, and concerns with PPE. 
These findings were similar to what was observed in this 
study wherein satisfaction with information, risk percep-
tion related to the workplace environment, and level of 
PPE related to the occurrence of PTSD symptoms. How-
ever, these factors did not reach the required level of 
significance.

Shaukat and Razaak (2020), found that healthcare work-
ers experienced high levels of depression, anxiety, insom-
nia, and distress.(14) Female healthcare workers and 
nurses were found to be disproportionately affected. In 
this study majority of our respondents were women 
(50.9%), but while gender had an odds ratio >1 in the 
univariate analysis, this did not reach a level of signifi-
cance.

A strategy for well-being includes three distinct types of 
coping mechanisms: physical health and safety, emotion-
al and psychological coping methods, and one or more 
stress relief techniques.(15) In this study, coping strategies 
ranged from talking to families online, watching TV, 
social media activities, and eating. The need to continue 
to be connected with others seems to be a key coping 
strategy among Filipino emergency physicians. During 
their tour of duty, EM physicians may not have safe 
access to meals owing to the use of barrier PPE’s or fear 
of breaking infection control procedures. Eating was a 
source of happiness and a good way of coping. When 
constantly under stress, the adrenals produce more corti-
sol leading to increased appetite and motivation for food. 
Highly palatable and calorie-dense food causes the body 
to release hormones that suppress stress signals and 
emotions. Another factor that makes eating during stress 
feel good is dopamine. It is released when we do activities 
that we deem as “good” or something that contributes to 
one’s survival.(16)

Post-traumatic stress involves oxidative stress and brain 
chemical abnormalities, which can be improved through 
good nutrition. A study by looked at the association 
between fruit and vegetable consumption and psycholog-
ical distress in adults over the age of 45 years old and 
concluded that increased fruit and vegetable consump-
tion helped reduce psychological distress in this 
middle-aged population.(17)

Glucose allows us to make rational decisions, regulate 
mood, and manage our emotions. Reduced amounts may 
make symptoms of post-traumatic stress worsen. Main-
taining stable glucose levels is only one part of managing 
and treating PTS symptoms. Nutrition directly impacts 
both physical and mental health.(18) An adequate supply 
of food to ER physicians during the pandemic may 
reduce symptoms of post-traumatic stress.

In summary, the presence of symptoms of post-traumatic 
stress was identified among EM physicians directly 
handling covid-19 patients in the Philippines. About 21% 
of respondents had IES-R scores 24 to 32 wherein PTSD 
is a clinical concern and 16% had scored 33 to 38, the best 
cutoff for a probable diagnosis of PTSD. There were 
multiple coping strategies identified, but the availability 
of free food was noted to have a significant effect in 
reducing the risk factors of PTSD by 76%. Protecting the 
mental health of EM physicians is an important compo-
nent of public health measures for addressing the 
COVID-19 epidemic. Interventions to promote mental 
well-being among EM physicians and residents need to 
be immediately implemented.
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NTRODUCTION  
Asthma is a heterogeneous chronic condition 
of the airways characterized by respiratory 
symptoms such as airflow obstruction, 
inflammation, and hyper bronchial respon-
siveness. The symptoms present in different 
ways in different patients but the most 
common include shortness of breath, limita-
tions in expiratory airflow, wheeze, chest 
tightness, and cough with varying intensity.(1)

The occurrence of these symptoms deter-
mines the severity of asthma and the clinical 
manifestation. Asthma is a global health 
issue. It is listed among the top health condi-
tions in developed countries. In the United 
Kingdom of Saudi Arabia, more than 25 
percent of the Saudi Arabians were 
diagnosed with physician reported in 2004.(2)

Saudi Arabia is a developed country with an 
average burden of more than 10%. At the 
time, in other developed countries, asthma 

prevalence fell below twenty-five percent. 
For instance, United Kingdom’s asthma 
prevalence was less than 15%.(3) A recent 
survey reports an increasing occurrence of 
asthma where it accounts for 20 percent of 
the total ER visits.

There are different methods of therapy avail-
able for asthma management. In an acute 
setting, asthma management includes 
inhaled or nebulised therapy and oxygen as 
first-line treatment strategies and steroids as 
the second-line treatment. Various other 
substances such as magnesium have been 
used throughout history. In 1936, magne-
sium was reported as a substance for asthma 
therapy.(4) It was found ha IV magnesium 
causes the broncho-dilating effect,(5) and it is 
used for intubation prevention in asthma 
patients.(6) Alternatively, Magnesium sulfate 

is recommended for intravenous use in case IV magne-
sium fails for severe acute asthma. However, it demands 
over twenty minutes of cardiac monitoring and IV 
access.(1)

Further, magnesium use in nebulized therapy has been 
under RCT investigation and systemic reviews since 1989. 
Recently, issues arising concern the use and the benefit of 
using the nebulized/ inhaled route for magnesium sulfate 
administration. This article aims to analyze the current 
research on inhaled/nebulized magnesium in the acute 
setting for asthma exacerbations and compares it to 
standard treatment with inhaled salbutamol (with or 
without ipratropium). The research methods include a 
literature review conducted as a reflection of various 
patient sub-groups to determine the role of inhaled/neb-
ulized magnesium in emergency medicine. The research 
findings will further inform a proposal formation for an 
interventional study about the research findings in this 
critical review.

Methods
Secondary data were obtained through a literature review 
of materials obtained from Medline, Embase, PubMed, 
and Cochrane databases. The search was refined using 
keywords such as ‘inhaled,’ ‘nebulised,’ ‘nebulized,’ ‘mag-
nesium,’ ‘salbutamol,’ and ‘asthma.’ Several exclusion 
criteria were used. First, the initial search limited the time 
of article publication to not older than 2009. This limit 
ensured that only contemporaneous studies were used for 
the initial stage. Further exclusion process eliminated the 
time limit for article publication dates was to avoid the 
omission of relevant studies in the research. 

Moreover, the critical review also applied the limits of 
human research such that only articles and reviews that 
focused on human research were used. The selected 
articles and current guidelines were reviewed for back-
ground readings. A total of 16 articles and reviews were 
selected for the study. These had been scaled down from 
the initial 86 articles generated from the online search 
and the five resources obtained from the backward chain 
of the references used in some of the 86 articles. In 
total,16 articles comprising systematic reviews and two 
interventional studies met the exclusion criteria and were 
selected for the literature review. Moreover, articles in all 
languages, including Persian from Iran, were included in 
the study. These articles were selected based on a limited 
inter-paper confounding variable, free of rhetoric bias. 
Other vital tools Used for the systemic reviews included 
the Critical Appraisal Skills Programme (CASP) (2010). 
These are checklists used to critique the methodology 
used in the systematic reviews and quantitative studies. 

Oxford Centre for Evidence Based Medicine (CEBM) 
(2009) Levels of Evidence was used to determine the 
applicability of reviewed evidence. The sample size was 
designed to have a p-value of <0.05 p-value indicated a 

statistical difference between the variables. The book 
chapter 3 of “Randomized controlled trials: Questions, 
Answers, and Musings” book was used to describe the 
types of bias. Additionally, all reviewed interventional 
studies passed through a scoring system described by 
Jadad.(7) This process ensured control over all Random-
ized Control trials used in the study.

Results
A total of 16 systemic reviews and interventional studies 
were used. In 2005, Blitz and colleagues conducted a 
systemic review and established that MgSO4 therapy was 
more beneficial to patients with severe acute asthma by 
improving the pulmonary function compared to patients 
receiving salbutamol (SMD, 0.30; 95% CI, 0.05 to 0.55; 
p=0.02) therapy alone. The review separated the studies 
into two categories. The first group comprised of adults, 
and the second group comprised of children from the 
emergency department. The most significant results were 
obtained from adult’s treatment with a combination of 
MgSO4 and salbutamol. Additionally, the combination of 
MgSO4 and salbutamol (SMD, 0.37; 95% CI, 0.10 to 0.63; 
p=0.006) produced more superior results. Adults with 
p<0.05 and CI not crossing 1in the emergency depart-
ment who inhaled/nebulized MgSO4 and salbutamol 
therapy to treat asthma exacerbations showed statistical-
ly significant improvement of pulmonary function. Also, 
there were significant hospital reductions for adult 
patients with p<0.05 and CI not crossing 0 who received 
nebulized MgSO4 in the emergency department. Accord-
ing to the CEBM (2009) framework, this study, the small 
confidence interval made the review meet the criteria for 
use as a guideline for treating adult patients with acute 
asthma.

Another study was a randomized single-blind fashion 
control trial conducted by Kokturk and colleagues in 
2005. It compared the effects of nebulized salbutamol 
administered with either MgSO4 normal saline on PEFR. 
The clinical scores were taken from adult patients aged 
between 18-60 years and suffering moderate to severe 
asthma attacks according to the Global Initiative for 
Asthma (GINA) 2002 criteria for moderate or severe 
asthma exacerbation. The study results indicated that a 
combination of MgSO4 and nebulized salbutamol does 
not in any way impact asthma attacks treatment. The 
patients were divided into two groups. 

The group comprised 14 patients, and group 2 comprised 
12 patients. All patients received 1mg/kg corticosteroids 
and oxygen therapy. Group, I received a combination of 
isotonic MgSO4 (2.5 ml, 6.3%) and salbutamol (2.5 ml). 
In comparison, group 2 received saline (2.5 ml and salbu-
tamol (2.5 ml) after a 20 minutes’ interval for the first one 
hour and an hour’s interval for the remaining 4 hours. 

Results were obtained through PEFR measurements and 
clinical assessment conducted after every 20th, 60th, 
120th, 180th, and 240th. Both groups had similar base-
lines for PEFRs and clinical parameters and mean 
percentage increases at different levels. Thus the conclu-
sion was that there was no difference noted on asthma 
attacks when mMgSO4 is used with nebulized salbu-
tamol. 

Similarly, another review conducted by Villeneuve and 
Peter failed to establish the role of MgSO4 in asthma 
attacks treatment. The study lacked CI intervals and 
lacked an analysis of the subgroups; thus, it was rated a 
‘1a-’ study with evidence D according to the CEBM (2009) 
framework. The study did not recommend magnesium 
sulfate therapy at the time. Still, it proposed more 
research to determine whether MgSO4 has a beta (2)-ago-
nist, anticholinergic, and corticosteroid properties. These 
recommendations came after the nebulized magnesium 

failed to improve pulmonary function compared to beta 
(2) –agonists. Nonetheless, nebulized MgSO4 was benefi-
cial as an additional therapy to albuterol treatment for 
mild-moderate asthma attacks. The researcher did not 
pool the results because the six selected articles used 
different approaches and magnesium doses. Six articles 
met the exclusion criteria. Four of the articles examined 
salbutamol and magnesium as an intervention against 
salbutamol comparator, and 2 analyzed magnesium alone 
as an intervention against salbutamol comparator. Three 
of the four articles examining the effect of salbutamol and 
magnesium showed significant improvement in pulmo-
nary function. The other two studies showed no change in 

pulmonary function with the use of beta (2) –agonists 
alone. Other significant factors in the review included the 
publication, inclusion, exclusion, language, and location 
bias. Other systemic reviews were reported. 

According to Gallegos-Solórzano,(14) findings from other 
systemic reviews support that inhaled magnesium sulfate 
improves pulmonary functions and decreases admission 
rates. 

Studies that failed to show benefit were measuring 
improvement in pulmonary function at 120 minutes. 
Those that showed benefit were measuring pulmonary 
function at 90 minutes or less.  

Aggarwal performed an RCT that compared the influence 
of nebulised MgSO4 and salbutamol against salbutamol 
to treat asthma patients with acute attacks of bronchial 
asthma from the ED.(15) The study establishes that there is 
no significant difference in the use of nebulised magne-
sium in addition to salbutamol for the treatment of 
asthma exacerbations. The study involved one hundred 
patients divided into two groups diagnosed with asthma 
according to the British Thoracic Society guidelines. The 
sample was divided into two groups. One group named 
the intervention group (A) received 500mg of MgSO4 and 
500µg of salbutamol in each nebulization (total of three 
nebulizations). The second group named the control 
group (B) received 500µg of salbutamol in each nebulisa-
tion (a total of three nebulisation). Noteworthy, the 
500mg of MgSO4 was ten folds more than the recom-
mended 5mg in adults, yet the study failed to record a 
significant effect in the treatment. It was rated a ‘1b’ via 
the CEBM (2009) framework with a level of evidence A. 
Other randomised control trials that recorded similar 
findings include a double-blind randomised control trial 
of 76 patients aged between 28 and 42 years and conduct-

ed by Gandia et al. (2012). The study used the Methacho-
line Challenge Test, and the Forced Expiratory Volume in 
1 Second to determine the effects of inhaled magnesium 
sulphate in patients with bronchoconstriction. The 
findings established that salbutamol has a faster effect in 
reversing FEV1 compared to nebulised MgS04 15th 
minute with a 95% confidence level interval. These results 
were designed for normal saline nebulization, magne-
sium sulphate nebulization, salbutamol inhaler puffs, and 
salbutamol puffs + magnesium sulphate nebulization.

The data shows that when pooled together, there is a 
statistically significant improvement in pulmonary func-
tion in the treatment arm (SMD = 0.23; 95% CI, 0.06 to 
0.41; p <0.009) and reduction in hospital admission 
(RR= 0.63; 95% CI, 0.43 to 0.92; p <0.02) in adults. 
Although the difference is also significant when applied to 
the total population including the single paediatric study, 
the authors conclude that it is difficult to apply the data to 
children and more studies need to be conducted in paedi-
atric patients with acute asthma.

DISCUSSION
Acute asthma remains one of the diseases that has affect-
ed the majority of people all over the words. Therefore, 
various researchers have used different doses and routes 
to study the use of Magnesium sulphate (MgSO4) for acute 
asthma. More reading has been done in theories that 
show how MgSO4 reverses bronchoconstriction in asthma 
patients, and as a result, several mechanisms have been 
suggested on ways MgSO4 affects bronchial smooth 
muscle. Those ways include; hindering calcium influx 
into the cytosol, causing smooth muscle relaxation, 
preventing the release of histamine from mast cells, and 
inhibiting acetylcholine release from cholinergic nerve 
fibres. Moreover, MgSO4 reduces the activation of neutro-

phils responsible for some of its effects in the particular 
phenotype of bronchial asthma.

Various researches have proven the purpose of IV Magne-
sium sulphate to treat asthma unmanageability to 
standard treatment. However, the data on nebulized 
Magnesium Sulphate is limited. Consequently, various 
systematic reviews have incorporated similar studies and 
arrived at, unlike results. This has made the author review 
ten intervention studies conducted over the last ten years 
on nebulized MgSO4. The studies have shown design 
improvement, elimination of ascertaining bias, and 
standard definition, which has improved internal validity. 
However, the choice of outcome bias is still present in the 
majority of the researches, giving room for validated 

studies in the future. In addition, extensive studies should 
be conducted to achieve a more reliable outcome.

During the review, the author encountered various 
challenges: not all data were published for data review. 
Other studies were only published as abstracts making it 
challenging to assess their quality. For instance, the 
systematic review by Albuali was conducted by a local 
researcher in the author's country of practice.(19) Only 
abstract was available, and attempted to attain the review 
by reaching out to the researcher were not productive. 
Other challenges include; lack of statistical training and 
time constraints. This hindered the author from inde-
pendently examining the data and synthesizing his 
recommendations.

CONCLUSION
Research shows that there is a divergence between inter-
national guidelines on the use of nebulized MgSO4. This is 
due to minimal clinical data, although new studies have 
emerged to settle the debate. However, it has been 
challenging to get results and use the studies for a large 
meta-analysis due to differences in their interventions, 
designs, target population, and inter-paper heterogene-
ity. But, several scholars have been able to generalize the 
data and provide some forest plots valuation.(18) More-
over, they have identified vital benefits from adding 
MgSO4 to the standard nebulization procedures in severe 
acute asthma. According to GINA guidelines, nebulized 
salbutamol was administered in isotonic MgSO4. It offers 
more significant benefits than if it is carried in normal 
saline. From the review, the author has made various 
remarks; First, merged nebulized MgSO4 and salbutamol 
therapy is superior to salbutamol only in adult patients, 
and if adult patients with severe asthma receive nebulized 
MgSO4, there will be a significant reduction in hospital 
admission. In addition, nebulized MgSO4 ensures asthma 
escalation treatment in pregnant women and children.(20,

21)

DATA ANALYSIS
The study will use a double-blinded, randomized control 
study design. It will be controlled by finalizing a pilot 
study with thirty clients. The patients will be divided into 
control and intervention at King Abdulaziz Medical City 
(KAMC), Riyadh. The pilot study aims to assist in deter-
mining the design validity and computing the power of 
the concluding study required to illustrate statistical 
significance. Also, the computer randomized will be 
conducted with independent personnel not part of a 
respiratory therapist. It will help in ensuring there is a 
minimal risk of ascertainment bias. Moreover, the physi-
cians involved will be blinded to interventions, although 
they will be evaluated according to research rules.

The sample population will include all patients present to 
the ED at KAMC with symptoms of severe to life-threat-
ening exacerbation and diagnosed bronchial asthma. 

However, various factors will be used to eradicate reveal-
ing variables. Such factors include; known irreversible 
obstruction, obstruction, patients in respiratory failure 
requiring intubation or non-invasive ventilation, possible 
cause of wheeze, and allergy to any of the medication 
components.

During the study, a standard questionnaire will be 
distributed to all physicians involved in inpatient care. 
However, after the pilot study is conducted, the question-
naire and exclusion factors may be modified if necessary. 
Data to be collected includes peer at baseline, gender, age, 
vital signs at baseline, any previous ICU admission, base-
line medications, and vital signs after each nebulization.

The study will consider a p-value <0.05 significant for all 
measured analyses and outcomes. Also, SPSS 15.0 (Win-
dows) will be used to analyze the data collected. For 
continuous variables, the data collected will be subjected 
to paired t-test while discontinuous variables will be 
subjected to χ2 test. Moreover, it will be essential for 
appropriate data groups to complete an analysis of varia-
tion (ANOVA). However, in case of limited power to do 
so, subgroup analysis may be conducted. In addition, to 
data for the patients that drop out, an intention-to-treat 
basis shall be applied.

LIMITATION
Potential problems that the author hopes to address in 
the pilot study are to minimize the different types of bias. 
By using a double-blinded, randomized design, the 
author hopes to minimize ascertainment bias. Using 
broad inclusion criteria with guideline driven definitions 
to prevent selection bias, and exclusion criteria to elimi-
nate confounding variable bias. Other potential problems 
include patient and physician concerns regarding treat-
ment with magnesium sulphate in special populations 
(e.g. Children, pregnant patients, etc.) There have been 
recent studies in these populations that have shown that 
MgSO4 as a nebulised treatment is safe in these popula-
tions.
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INTRODUCTION
Background
The mental health of emergency physicians 
in a global pandemic may take a backseat as 
they go through their duties and responsibili-
ties.(1) The coronavirus disease (COVID-19) 
or Severe Acute Respiratory Syndrome Novel 
Coronavirus 2 (SARS-CoV-2) was believed to 
have started in Wuhan, China in December 
2019 and was classified as a pandemic by the 
World Health Organization (WHO) on 
March 11, 2020. The outbreak has caused 
additional health problems like anxiety, 
stress, depression, and fear globally.(2)

1,638,345 confirmed covid cases tested 
RT-PCR positive by DOH-RITM certified 
facilities as of August 6, 2021.(3) Patients 
treated for COVID -19 in isolation may expe-

rience fear, anxiety, and stigmatization. Doc-
tors, nurses, and other frontline healthcare 
workers managing these patients also experi-
ence the same mental health conditions. 
With the increasing number of health work-
ers infected with the virus, the psychological 
stress of caring for patients affects 
decision-making.(2)

Importance
Identification of post-traumatic distress is 
important since it affects several dimensions. 
This could lead to an increased risk of addic-
tive behaviors, suicide attempts, psychiatric 
comorbidities, and organic pathologies such 
as coronary heart disease. On the organiza-
tional level, post-traumatic distress and its 
consequences on work can lead to growing 

staff shortages through sick leaves and an exodus of 
traumatized people.(4)

According to Cyrus et.al. (2020), it is important to 
safeguard the moral and mental health of healthcare 
workers as this can influence the success of health care 
delivery.(2) It is vital to identify those who are burned out 
or have psychological distress so that timely intervention 
can be provided, and staff should be encouraged to step 
forward without fear of being blamed.

The Philippine College of Emergency Medicine (PCEM) 
released several guidelines to help its members respond 
to the global pandemic. PCEM currently has 19 training 
institutions and close to 300 active members working in 
various hospitals locally. It offered support to emergency 
medicine (EM) physicians by providing personal protec-
tive equipment (PPE) for those needing them.

Objectives of the Study
The main objective of this study is to determine the pres-
ence of risk factors of post-traumatic stress disorder 
among emergency medicine physicians and their coping 
strategies. Specific objectives include: determining the 
prevalence of post-traumatic stress disorder among 
emergency medicine physicians and determining the 
modifiable risk factors for post-traumatic stress disorder. 
Results of this study will aid in intervention strategies 
and further prevention of post-traumatic stress.

METHODS
Study Design and Setting
This is cross-sectional analytic research utilizing a 
self-administered survey questionnaire on a sample of 
emergency physicians, consultants and residents, work-
ing in the Philippines. The duration of the study was two 
months, from January to March 2021. During this 
period, the total confirmed cases of COVID-19 in the 
Philippines was 747,288, with 13,297 total deaths and 
603,746 recoveries.(5)

Ethical approval was obtained from the Institutional and 
Ethical Review Board of St. Luke’s Medical Center 
(SLMC) before the initiation of the study. The study was 
endorsed by the research committee of the Philippine 
College of Emergency Medicine (PCEM).

Selection of Participant
Included in the study are fellows, diplomats, and resident 
physicians practicing in emergency departments or 
urgent care clinics in the country during the COVID-19 
pandemic and have consented to be participants. Exclud-
ed are EM physicians not in active practice, retired, those 
working in cruise ships, and those practicing outside the 
Philippines. 

A stratified sample of hospital-based EM physicians 

participated in the study. From an estimated population 
of 300 active EM physicians, the study used the preva-
lence rate of 6 to 7% among health care workers. This was 
based on a previous study by Tan (2020) et al on the 
psychological impact of the COVID-19 pandemic on 
health care workers in Singapore.(6) The computed 
sample size with a confidence level of 95% was 170 partic-
ipants. The self-administered questionnaire was sent to 
190 EM physicians through email. Investigators ensured 
the anonymity of answers by sending unique code ques-
tionnaires to the participants.

Interventions
Data were collected using an anonymous structured 
self-report questionnaire distributed online through 
social software (Google Forms: https://forms.gle/8-
ugRFZBM8uKSksjY6). The self-administered question-
naire consisted of five parts: (1) Demographic Profile, (2) 
The Workplace Environment, (3) The Impact of Event 
Scale-Revised, (4), Perception of Risk for COVID -19 in 
the Workplace, and (5) Coping Strategies. Only a single 
response was allowed for each EM physician.

Measurements and Outcome
Psychological stress was measured with the Impact of 
Event Scale-Revised (IES-R). The Impact of Event 
Scale-Revised (IES-R), had 22 questions, five of which 
were added to the original Horowitz (IES) to better 
capture the American Psychiatric Association Diagnostic 
and Statistical Manual of Mental Disorders (DSM) crite-
ria for PTSD. This tool is an appropriate instrument to 
measure the subjective response to a specific traumatic 
event in the older adult population, especially in the 
response sets of intrusion (intrusive thoughts, night-
mares, intrusive feelings and imagery, dissociative-like 
re-experiencing), avoidance (numbing of responsiveness, 
avoidance of feelings, situations, and ideas), and 
hyper-arousal (anger, irritability, hyper-vigilance, 
difficulty concentrating, heightened startle). The IES-R 
was not meant to be diagnostic of PTSD. The higher the 
score the greater the concern for PTSD and associated 
health and well-being consequences.(7) 

Analysis
Descriptive statistics were used to report the demograph-
ic data. For data analysis, a multiple logistic regression 
model with quantitative and categorical exposure 
variables was constructed. This technique was used since 
the dependent variable, presence or absence of PTSD, is 
dichotomous, with a cut-off of IES-R of greater than 32 
for the presence of PTSD. The fit of the model was 
assessed by interpreting the coefficient of determination, 
R2. This coefficient tells the proportion of total variation 
in the outcome variable explained by the exposure 
variables that were entered in the model. Summary 
measures and data analyses were done through the use of 
STATA version 14.

RESULTS
Characteristics of Study Subjects
Out of the 190 target EM physicians, 167 (87%) consent-
ed to be included in the study. Of the 167 respondents, 
there was an almost equal number of males and females, 
82 (49%) and 85 (51%). The majority (116, 69%) were in 
the age group between 26 to 40 years old, followed by the 
41-60 age group (48, 29%). Most were single (95, 57%), 
while 71 (43%) were married. The majority of the respon-
dents (98, 59%) had no children. (Table 1)

Most of the respondents were EM consultants (90, 60%). 
Among the EM residents, 9 (12%) were in Level 1, 22 
(30%) were in Level 2, 22 (30%) were in Level 3, and 21 

(28%) were in Level 4. The majority have been trained in 
emergency medicine for at least one year during the 
conduct of this study. The majority of the respondents 
(97, 60%) were in EM practice for less than 5 years, 31 
(19%) were between 5 to 10 years, and 35 (21%) were 
more than 10 years in practice.

For the location of the main practice, 112 (67%) were in 
the National Capital Region (NCR) and 55 (33%) prac-
ticed outside NCR. Most were affiliated with private 
hospitals (83, 50%), while 27 (16%) worked in both 
government and private hospitals. The majority of the 
respondents (106, 63%) did not have any comorbidities. 
(Table 1)

Table 3. The Impact of Event Scale-Re-
vised (IES-R) Scores

Table 4. Emergency Medicine Physicians’ 
Perception of Risk

Table 5. Coping Strategies of EM 
Physicians

Table 2 shows that the majority of the respondents 
claimed that their hospitals provided them with full or 
adequate PPE (94%), free food (70%), hazard pay (59%), 
scrub suits (53%), free admission in the hospital (47%), 
free vitamins (41%), psychological services (38%), free 
accommodation (29%), free transportation (16%), and 
free grocery items (14%).

Policies and information were mostly relayed through 
internal memos (84%), internal chat groups (66%), and 
announcements by persons in authority (83%). Respon-
dents said that policies were usually changed every week 
(42%) and the majority (72%) were satisfied with the 
information given to them.

Main Results
IES-R scores of the respondents fell on one of the 4 
categories: (1) < 24, (2) 24 to 32, (3) 33 to 38, and (4) 39 
and above. This tool measures the subjective response to 
a specific traumatic event in the response sets of intru-

sion, avoidance, and hyper-arousal. Scores higher than 
24 are significant. IES-R scores were as follows: 56 
(34%) of the respondents had favorable scores of less 
than 24, while 35 (21%) had a score 24 to 32, 27 (16%) 
had a score of 33 to 38, and 48 (29%) had a score of 39 
and above.  (Table 3)

IES-R scores Scores (%)

 (n=166) Mean (SD) -
30.7 2 (14.57 )

<24 56 (33.7 3%)

24-32 35 (21.08%)

33-38 27  (16.27 %)

39 and above 48 (28.92%)

*1 subject failed to answer
all questions

*Score Interpretation (IES-R):

24-32: PTSD is a clinical concern

33-38: This represents the best cutoff for a probable
diagnosis of PTSD

39 and above: This is high enough to suppress your 
immune system. 

 In terms of EM physicians’ risk perception seen in Table 
4, the majority of the respondents (143, 86%) felt that the 
level of PPE supplied by the hospital provided adequate 
protection against COVID-19.  The majority of the 
respondents (136, 81%) said that their present work 
environment exposed them to an increased risk for 
COVID-19 infection. Also, 138 (83%) of the respondents 
felt that infection control policies in their institution 
helped in reducing the risk of exposure to COVID-19 
infection.

A total of 65% (108) of respondents said that their pres-
ent manpower distribution in the ED increased the risk 
for COVID-19 infection. About 70% (117) believed that 
their institution’s policy on testing for COVID-19 infec-
tion among healthcare workers helped reduce or monitor 
their risk of infection.

 For the coping strategies of EM physicians in Table 5, on 
top of the list is having a good sleep or rest (141, 84%), 
followed by talking to friends and family (128, 77%), 
watching movies at home (125, 75%), eating (120, 72%), 
use of social media  (115, 69%), praying (104, 62%), 
exercising  (76, 45%), gardening (28, 17%), and partici-
pating in online courses (26, 15%). 

In the univariate analysis, factors that had an odds ratio 
of  >1 were: sex (for males, versus females), wearing of 
scrub suits, satisfaction with information, perception of 
risk related to the level of PPE provided, workplace 
environment, COVID-19 testing, and distribution work-
place manpower.  These were related to higher odds of 
occurrence of PTSD, but these factors did not reach the 

Do the present infection 
control policies in y our 
institution help reduce y 
our risk of exposure to 
COVID – 19 Infection?
Y es 138 (82.63%)

No 29 (17 .37 %)

Does present manpower 
distribution in y our ED 
increase y our risk for 
COVID-19 Infection?
Y es  108 (64.67 %)

No 59 (35.33%)

Does the current policy in y 
our institution on testing 
for COVID-19 Infection 
among health care workers 
help reduce or monitor y 
our risk of infection?
Y es  117  (7 0.06%)

No 50 (29.94%)

level of significance.

In the simple logistic regression model shown in Table 6, 
the predictor variables for PTSD were analyzed individu-
ally. It revealed that the availability of free food is the 
only significant predictor. This model shows that the 
odds of those who receive free food from the hospital to 
have PTSD is only 0.48 that of the odds of those who do 
not receive free food. That is, their odds of having PTSD 
is 52% lower than those who do not receive free food. 
This finding is significant with a p-value of 0.03.

Coping Strategies
(may  choose more 

than one)
Good sleep or rest 141  (84.43%)

Talking to 
friends/family  on-

line
128 (7 6.65%)

Watching movies 
at home

125 (7 4.85%)

Eating 120 (7 1 .86%)

Use of social 
media

115 (68.86%)

Pray ers 104 (62.28%)

Exercise 7 6 (45.51%)

Gardening 28 (16.7 7 %)

Online courses 26 (15.57 %)

Online psy chiatric 
intervention 11  (6.59%)

Others 8 (4.7 9%)

Crafts 5 (2.99%)

Shopping online 4 (2.40%)

Number, %

In the multiple logistic regression model, where other 
variables are held constant, the availability of free food is 
again the only significant predictor of PTSD. This model 
shows that controlling for all the other variables, the odds 
of those who receive free food from the hospital having 
PTSD is only 0.24 that of the odds of those who do not 
receive free food. That is, their odds of having PTSD is 
76% lower than those who do not receive free food. This 
finding is significant with a p-value of 0.004.    

A coefficient of determination, or R2, the value of 0.10 
means that only 10% of the variation in the causes of 
PTSD can be explained by the factors listed in Table 6. 
This implies that although the presence or absence of free 
food for the doctor was associated with the presence or 
absence of PTSD, 90% of the variation in the causes of 
PTSD was due to variables not included in the model 
used in this study.

LIMITATIONS
The study was limited to a one-time observation of the 
participants based on self-reporting and was not meant 
to be diagnostic of PTSD. It lacked longitudinal 
follow-up which is important since cases of covid-19 are 
still prevalent and the mental health symptoms of EM 
physicians could become more severe. Long-term 
psychological effects on this population need further 
investigation. This study was also unable to distinguish 
between preexisting mental health’s symptoms versus 
new symptoms. It is recommended to increase the 
sample size of the study to examine further for the associ-
ation of variables with the occurrence of mental health 
problems particularly PTSD.            

DISCUSSION
The majority of the survey respondents were aged 26 to 
40 years old, single, with no children, and were less than 
5 years in practice. This cross-sectional survey enrolled 
176 EM physicians and revealed varying levels of mental 
health symptoms. Only around one-third of respondents 
(34%) had favorable IES-R scores of less than 24.

The survey revealed that 21% of respondents had scores 
24 to 32 wherein PTSD is a clinical concern. Those with 
scores this high who do not have full PTSD will have 
partial PTSD or at least some of the symptoms.(9)

It was also noted that 27 (16%) of EM physicians had 
scores 33 to 38, which represents the best cutoff for a 
probable diagnosis of PTSD.(10)

Forty-eight respondents (29%) had clinically important 
scores 39 and above. This is high enough to suppress the 
immune system’s functioning even 10 years after an 
impact event.(8) While emergency physicians are known 
for their resilience owing to constant exposure to stress in 
the ED, the COVID-19 pandemic may have brought an 
unusual burden of stress to consultants and residents 
being the frontline workers of the hospital.

The IES-R was designed and validated using a specific 
traumatic event as a reference. A cross-sectional study 
conducted by Kang et al (2020) involving 994 Wuhan 
Health care workers used the IES-R tool and noted that 
34.4% of respondents had mild disturbance, 22.4% had 
moderate disturbance and 6.2% had severe distur-
bance.(11) The main strengths of this revised instrument 
are the following: it is short, easily administered, and 

scored, it correlates better with the DSM Criteria for 
PTSD, and can be used repeatedly to assess progress. It is 
limited by its role as a screening tool rather than a 
comprehensive test and is best used for recent, not 
remote, traumatic events.(12)

In the COVID-19 situation in Wuhan, medical workers 
dealt with a high risk of infection and inadequate protec-
tion against contamination, overwork, frustration, 
discrimination, isolation, patients with negative emo-
tions, a lack of contact with their families, and exhaus-
tion. This caused mental health problems such as stress, 
anxiety, depressive symptoms, insomnia, denial, anger, 
and fear. These mental health problems not only affect 
the attention, understanding, and decision-making 
capacity of medical workers but could have a lasting 
effect on their overall well-being.(11)

In a study performed by Marco et al among emergency 
physicians, 22.3% of respondents reported symptoms 
consistent with PTSD.(13) Sources of stress were workload, 
disinformation about COVID-19, and concerns with PPE. 
These findings were similar to what was observed in this 
study wherein satisfaction with information, risk percep-
tion related to the workplace environment, and level of 
PPE related to the occurrence of PTSD symptoms. How-
ever, these factors did not reach the required level of 
significance.

Shaukat and Razaak (2020), found that healthcare work-
ers experienced high levels of depression, anxiety, insom-
nia, and distress.(14) Female healthcare workers and 
nurses were found to be disproportionately affected. In 
this study majority of our respondents were women 
(50.9%), but while gender had an odds ratio >1 in the 
univariate analysis, this did not reach a level of signifi-
cance.

A strategy for well-being includes three distinct types of 
coping mechanisms: physical health and safety, emotion-
al and psychological coping methods, and one or more 
stress relief techniques.(15) In this study, coping strategies 
ranged from talking to families online, watching TV, 
social media activities, and eating. The need to continue 
to be connected with others seems to be a key coping 
strategy among Filipino emergency physicians. During 
their tour of duty, EM physicians may not have safe 
access to meals owing to the use of barrier PPE’s or fear 
of breaking infection control procedures. Eating was a 
source of happiness and a good way of coping. When 
constantly under stress, the adrenals produce more corti-
sol leading to increased appetite and motivation for food. 
Highly palatable and calorie-dense food causes the body 
to release hormones that suppress stress signals and 
emotions. Another factor that makes eating during stress 
feel good is dopamine. It is released when we do activities 
that we deem as “good” or something that contributes to 
one’s survival.(16)

Post-traumatic stress involves oxidative stress and brain 
chemical abnormalities, which can be improved through 
good nutrition. A study by looked at the association 
between fruit and vegetable consumption and psycholog-
ical distress in adults over the age of 45 years old and 
concluded that increased fruit and vegetable consump-
tion helped reduce psychological distress in this 
middle-aged population.(17)

Glucose allows us to make rational decisions, regulate 
mood, and manage our emotions. Reduced amounts may 
make symptoms of post-traumatic stress worsen. Main-
taining stable glucose levels is only one part of managing 
and treating PTS symptoms. Nutrition directly impacts 
both physical and mental health.(18) An adequate supply 
of food to ER physicians during the pandemic may 
reduce symptoms of post-traumatic stress.

In summary, the presence of symptoms of post-traumatic 
stress was identified among EM physicians directly 
handling covid-19 patients in the Philippines. About 21% 
of respondents had IES-R scores 24 to 32 wherein PTSD 
is a clinical concern and 16% had scored 33 to 38, the best 
cutoff for a probable diagnosis of PTSD. There were 
multiple coping strategies identified, but the availability 
of free food was noted to have a significant effect in 
reducing the risk factors of PTSD by 76%. Protecting the 
mental health of EM physicians is an important compo-
nent of public health measures for addressing the 
COVID-19 epidemic. Interventions to promote mental 
well-being among EM physicians and residents need to 
be immediately implemented.

ACKNOWLEDGMENT
The authors are extremely grateful to our biostatistician, 
Lian C. Jamisola, MD, for her insightful suggestions, 
statistical computations, and careful reading of this 
paper.

REFERENCES
1. Centres for Disease Control and Prevention. 
Emergency Responders: Tips for taking care of yourself.
Mar; 2018 Available from: https://emergency.cdc.gov-
/coping/responders.asp.[Accessed 2021 10, March]

2. Ho CS, Chee CY, Ho RC. Mental Health Strate-
gies to Combat the Psychological Impact of Coronavirus 
Disease 2019 (COVID-19) Beyond Paranoia and Panic. 
Annals of the Academy of Medicine, Singapore. 
2020;49(3):155-60.

3. Health Do. Updates on novel Coronavirus 
Disease (COVID-19) 2020 [Available from: 
https://doh.gov.ph/2019-nCoV.[Accessed 2021, 10 
March]

4. Metregiste D, Boucaud-Maitre D, Aubert L, 
Noubou L, Jehel L. Explanatory factors of post-traumatic 
distress and burnout among hospital staff 6 months after 

Hurricane Irma in Saint-Martin and Saint-Barthelemy.
PloS one. 2020;15(3):e0229246.

5. Magsambol B. Philippines' new COVID-19 cases 
ease to 6,128 2021 [Available from: https://www.rap-
p l e r . c o m / n a t i o n / c o r o n a v i r u s - c a s e s - p h i l i p -
pines-march-31-2021.[Accessed 2021, 11 March]

6. Tan BYQ, Chew NWS, Lee GKH, Jing M, Goh Y, 
Yeo LLL, et al. Psychological Impact of the COVID-19 
Pandemic on Health Care Workers in Singapore. Annals 
of Internal Medicine. 2020;173(4):317-20.

7. Weiss DS. The Impact of Event Scale: Revised. 
In: Wilson JP, Tang CS-k, editors. Cross-Cultural Assess-
ment of Psychological Trauma and PTSD. Boston, MA: 
Springer US; 2007. p. 219-38.

8. Kawamura N, Kim Y, Asukai N. Suppression of 
cellular immunity in men with a past history of posttrau-
matic stress disorder. The American Journal of Psychia-
try. 2001;158(3):484-6.

9. Asukai N, Kato H, Kawamura N, Kim Y, Yama-
moto K, Kishimoto J, et al. Reliability and validity of the 
Japanese-language version of the impact of event 
scale-revised (IES-R-J): four studies of different 
traumatic events. The Journal of Nervous and Mental 
Disease. 2002;190(3):175-82.

10. Creamer M, Bell R, Failla S. Psychometric prop-
erties of the Impact of Event Scale - Revised. Behaviour 
Research and Therapy. 2003;41(12):1489-96.

11. Kang L, Li Y, Hu S, Chen M, Yang C, Yang BX, et 
al. The mental health of medical workers in Wuhan, 
China dealing with the 2019 novel coronavirus. The 
Lancet Psychiatry. 2020;7(3):e14.

12. Zheng W. Mental health and a novel coronavirus 
(2019-nCoV) in China. Journal of Affective Disorders. 
2020;269:201-2.

13. Marco CA, Larkin GL, Feeser VR, Monti JE, 
Vearrier L. Post-traumatic stress and stress disorders 
during the COVID-19 pandemic: Survey of emergency 
physicians. Journal of the American College of Emer-
gency Physicians open. 2020;1(6):1594-601.

14. Shaukat N, Ali DM, Razzak J. Physical and 
mental health impacts of COVID-19 on healthcare work-
ers: a scoping review. International Journal of Emergen-
cy Medicine. 2020;13(1):40.

15. Schmitz GR, Clark M, Heron S, Sanson T, Kuhn 
G, Bourne C, et al. Strategies for coping with stress in 
emergency medicine: Early education is vital. Journal of 
Emergencies, Trauma, and Shock. 2012;5(1):64-9.

16. Muža V. Why does eating relieve stress? 2021 
[Available from: 
https://www.catesnutrition.com/why-does-eating-reliev

e-stress/.CATESNutrition.[Accessed 2021, 31 March]

17. Nguyen B, Ding D, Mihrshahi S. Fruit and vege-
table consumption and psychological distress: cross-sec-
tional and longitudinal analyses based on a large Austra-
lian sample. BMJ. 2017;7(3):e014201.

18. Base H. PTSD Awareness Month: Why Diet and 
Nutrition Really Matter. Home Base Veteran and 
Family Care 2020 [Available from: https://home-
base.org/news/ptsd-awareness-month-why-di-
et-and-nutrition-really-matter/.[Accessed 2021, 15 
March]



Vol. 04, Issue. 01Page 08 South Asian Journal of Emergency Medicine

Table 6. Logistic Regression, Risk Factors for 
Post-Traumatic Stress Disorder Model

NTRODUCTION  

Asthma is a heterogeneous chronic condition 
of the airways characterized by respiratory 
symptoms such as airflow obstruction, 
inflammation, and hyper bronchial respon-
siveness. The symptoms present in different 
ways in different patients but the most 
common include shortness of breath, limita-
tions in expiratory airflow, wheeze, chest 
tightness, and cough with varying intensity.(1)

The occurrence of these symptoms deter-
mines the severity of asthma and the clinical 
manifestation. Asthma is a global health 
issue. It is listed among the top health condi-
tions in developed countries. In the United 
Kingdom of Saudi Arabia, more than 25 
percent of the Saudi Arabians were 
diagnosed with physician reported in 2004.(2)

Saudi Arabia is a developed country with an 
average burden of more than 10%. At the 
time, in other developed countries, asthma 

prevalence fell below twenty-five percent. 
For instance, United Kingdom’s asthma 
prevalence was less than 15%.(3) A recent 
survey reports an increasing occurrence of 
asthma where it accounts for 20 percent of 
the total ER visits.

There are different methods of therapy avail-
able for asthma management. In an acute 
setting, asthma management includes 
inhaled or nebulised therapy and oxygen as 
first-line treatment strategies and steroids as 
the second-line treatment. Various other 
substances such as magnesium have been 
used throughout history. In 1936, magne-
sium was reported as a substance for asthma 
therapy.(4) It was found ha IV magnesium 
causes the broncho-dilating effect,(5) and it is 
used for intubation prevention in asthma 
patients.(6) Alternatively, Magnesium sulfate 

is recommended for intravenous use in case IV magne-
sium fails for severe acute asthma. However, it demands 
over twenty minutes of cardiac monitoring and IV 
access.(1)

Further, magnesium use in nebulized therapy has been 
under RCT investigation and systemic reviews since 1989. 
Recently, issues arising concern the use and the benefit of 
using the nebulized/ inhaled route for magnesium sulfate 
administration. This article aims to analyze the current 
research on inhaled/nebulized magnesium in the acute 
setting for asthma exacerbations and compares it to 
standard treatment with inhaled salbutamol (with or 
without ipratropium). The research methods include a 
literature review conducted as a reflection of various 
patient sub-groups to determine the role of inhaled/neb-
ulized magnesium in emergency medicine. The research 
findings will further inform a proposal formation for an 
interventional study about the research findings in this 
critical review.

Methods

Secondary data were obtained through a literature review 
of materials obtained from Medline, Embase, PubMed, 
and Cochrane databases. The search was refined using 
keywords such as ‘inhaled,’ ‘nebulised,’ ‘nebulized,’ ‘mag-
nesium,’ ‘salbutamol,’ and ‘asthma.’ Several exclusion 
criteria were used. First, the initial search limited the time 
of article publication to not older than 2009. This limit 
ensured that only contemporaneous studies were used for 
the initial stage. Further exclusion process eliminated the 
time limit for article publication dates was to avoid the 
omission of relevant studies in the research. 

Moreover, the critical review also applied the limits of 
human research such that only articles and reviews that 
focused on human research were used. The selected 
articles and current guidelines were reviewed for back-
ground readings. A total of 16 articles and reviews were 
selected for the study. These had been scaled down from 
the initial 86 articles generated from the online search 
and the five resources obtained from the backward chain 
of the references used in some of the 86 articles. In 
total,16 articles comprising systematic reviews and two 
interventional studies met the exclusion criteria and were 
selected for the literature review. Moreover, articles in all 
languages, including Persian from Iran, were included in 
the study. These articles were selected based on a limited 
inter-paper confounding variable, free of rhetoric bias. 
Other vital tools Used for the systemic reviews included 
the Critical Appraisal Skills Programme (CASP) (2010). 
These are checklists used to critique the methodology 
used in the systematic reviews and quantitative studies. 

Oxford Centre for Evidence Based Medicine (CEBM) 
(2009) Levels of Evidence was used to determine the 
applicability of reviewed evidence. The sample size was 
designed to have a p-value of <0.05 p-value indicated a 

statistical difference between the variables. The book 
chapter 3 of “Randomized controlled trials: Questions, 
Answers, and Musings” book was used to describe the 
types of bias. Additionally, all reviewed interventional 
studies passed through a scoring system described by 
Jadad.(7) This process ensured control over all Random-
ized Control trials used in the study.

Results

A total of 16 systemic reviews and interventional studies 
were used. In 2005, Blitz and colleagues conducted a 
systemic review and established that MgSO4 therapy was 
more beneficial to patients with severe acute asthma by 
improving the pulmonary function compared to patients 
receiving salbutamol (SMD, 0.30; 95% CI, 0.05 to 0.55; 
p=0.02) therapy alone. The review separated the studies 
into two categories. The first group comprised of adults, 
and the second group comprised of children from the 
emergency department. The most significant results were 
obtained from adult’s treatment with a combination of 
MgSO4 and salbutamol. Additionally, the combination of 
MgSO4 and salbutamol (SMD, 0.37; 95% CI, 0.10 to 0.63; 
p=0.006) produced more superior results. Adults with 
p<0.05 and CI not crossing 1in the emergency depart-
ment who inhaled/nebulized MgSO4 and salbutamol 
therapy to treat asthma exacerbations showed statistical-
ly significant improvement of pulmonary function. Also, 
there were significant hospital reductions for adult 
patients with p<0.05 and CI not crossing 0 who received 
nebulized MgSO4 in the emergency department. Accord-
ing to the CEBM (2009) framework, this study, the small 
confidence interval made the review meet the criteria for 
use as a guideline for treating adult patients with acute 
asthma.

Another study was a randomized single-blind fashion 
control trial conducted by Kokturk and colleagues in 
2005. It compared the effects of nebulized salbutamol 
administered with either MgSO4 normal saline on PEFR. 
The clinical scores were taken from adult patients aged 
between 18-60 years and suffering moderate to severe 
asthma attacks according to the Global Initiative for 
Asthma (GINA) 2002 criteria for moderate or severe 
asthma exacerbation. The study results indicated that a 
combination of MgSO4 and nebulized salbutamol does 
not in any way impact asthma attacks treatment. The 
patients were divided into two groups. 

The group comprised 14 patients, and group 2 comprised 
12 patients. All patients received 1mg/kg corticosteroids 
and oxygen therapy. Group, I received a combination of 
isotonic MgSO4 (2.5 ml, 6.3%) and salbutamol (2.5 ml). 
In comparison, group 2 received saline (2.5 ml and salbu-
tamol (2.5 ml) after a 20 minutes’ interval for the first one 
hour and an hour’s interval for the remaining 4 hours. 

Results were obtained through PEFR measurements and 
clinical assessment conducted after every 20th, 60th, 
120th, 180th, and 240th. Both groups had similar base-
lines for PEFRs and clinical parameters and mean 
percentage increases at different levels. Thus the conclu-
sion was that there was no difference noted on asthma 
attacks when mMgSO4 is used with nebulized salbu-
tamol. 

Similarly, another review conducted by Villeneuve and 
Peter failed to establish the role of MgSO4 in asthma 
attacks treatment. The study lacked CI intervals and 
lacked an analysis of the subgroups; thus, it was rated a 
‘1a-’ study with evidence D according to the CEBM (2009) 
framework. The study did not recommend magnesium 
sulfate therapy at the time. Still, it proposed more 
research to determine whether MgSO4 has a beta (2)-ago-
nist, anticholinergic, and corticosteroid properties. These 
recommendations came after the nebulized magnesium 

failed to improve pulmonary function compared to beta 
(2) –agonists. Nonetheless, nebulized MgSO4 was benefi-
cial as an additional therapy to albuterol treatment for 
mild-moderate asthma attacks. The researcher did not 
pool the results because the six selected articles used 
different approaches and magnesium doses. Six articles 
met the exclusion criteria. Four of the articles examined 
salbutamol and magnesium as an intervention against 
salbutamol comparator, and 2 analyzed magnesium alone 
as an intervention against salbutamol comparator. Three 
of the four articles examining the effect of salbutamol and 
magnesium showed significant improvement in pulmo-
nary function. The other two studies showed no change in 

pulmonary function with the use of beta (2) –agonists 
alone. Other significant factors in the review included the 
publication, inclusion, exclusion, language, and location 
bias. Other systemic reviews were reported. 

According to Gallegos-Solórzano,(14) findings from other 
systemic reviews support that inhaled magnesium sulfate 
improves pulmonary functions and decreases admission 
rates. 

Studies that failed to show benefit were measuring 
improvement in pulmonary function at 120 minutes. 
Those that showed benefit were measuring pulmonary 
function at 90 minutes or less.  

Aggarwal performed an RCT that compared the influence 
of nebulised MgSO4 and salbutamol against salbutamol 
to treat asthma patients with acute attacks of bronchial 
asthma from the ED.(15) The study establishes that there is 
no significant difference in the use of nebulised magne-
sium in addition to salbutamol for the treatment of 
asthma exacerbations. The study involved one hundred 
patients divided into two groups diagnosed with asthma 
according to the British Thoracic Society guidelines. The 
sample was divided into two groups. One group named 
the intervention group (A) received 500mg of MgSO4 and 
500µg of salbutamol in each nebulization (total of three 
nebulizations). The second group named the control 
group (B) received 500µg of salbutamol in each nebulisa-
tion (a total of three nebulisation). Noteworthy, the 
500mg of MgSO4 was ten folds more than the recom-
mended 5mg in adults, yet the study failed to record a 
significant effect in the treatment. It was rated a ‘1b’ via 
the CEBM (2009) framework with a level of evidence A. 
Other randomised control trials that recorded similar 
findings include a double-blind randomised control trial 
of 76 patients aged between 28 and 42 years and conduct-

ed by Gandia et al. (2012). The study used the Methacho-
line Challenge Test, and the Forced Expiratory Volume in 
1 Second to determine the effects of inhaled magnesium 
sulphate in patients with bronchoconstriction. The 
findings established that salbutamol has a faster effect in 
reversing FEV1 compared to nebulised MgS04 15th 
minute with a 95% confidence level interval. These results 
were designed for normal saline nebulization, magne-
sium sulphate nebulization, salbutamol inhaler puffs, and 
salbutamol puffs + magnesium sulphate nebulization.

The data shows that when pooled together, there is a 
statistically significant improvement in pulmonary func-
tion in the treatment arm (SMD = 0.23; 95% CI, 0.06 to 
0.41; p <0.009) and reduction in hospital admission 
(RR= 0.63; 95% CI, 0.43 to 0.92; p <0.02) in adults. 
Although the difference is also significant when applied to 
the total population including the single paediatric study, 
the authors conclude that it is difficult to apply the data to 
children and more studies need to be conducted in paedi-
atric patients with acute asthma.

DISCUSSION

Acute asthma remains one of the diseases that has affect-
ed the majority of people all over the words. Therefore, 
various researchers have used different doses and routes 
to study the use of Magnesium sulphate (MgSO4) for acute 
asthma. More reading has been done in theories that 
show how MgSO4 reverses bronchoconstriction in asthma 
patients, and as a result, several mechanisms have been 
suggested on ways MgSO4 affects bronchial smooth 
muscle. Those ways include; hindering calcium influx 
into the cytosol, causing smooth muscle relaxation, 
preventing the release of histamine from mast cells, and 
inhibiting acetylcholine release from cholinergic nerve 
fibres. Moreover, MgSO4 reduces the activation of neutro-

phils responsible for some of its effects in the particular 
phenotype of bronchial asthma.

Various researches have proven the purpose of IV Magne-
sium sulphate to treat asthma unmanageability to 
standard treatment. However, the data on nebulized 
Magnesium Sulphate is limited. Consequently, various 
systematic reviews have incorporated similar studies and 
arrived at, unlike results. This has made the author review 
ten intervention studies conducted over the last ten years 
on nebulized MgSO4. The studies have shown design 
improvement, elimination of ascertaining bias, and 
standard definition, which has improved internal validity. 
However, the choice of outcome bias is still present in the 
majority of the researches, giving room for validated 

studies in the future. In addition, extensive studies should 
be conducted to achieve a more reliable outcome.

During the review, the author encountered various 
challenges: not all data were published for data review. 
Other studies were only published as abstracts making it 
challenging to assess their quality. For instance, the 
systematic review by Albuali was conducted by a local 
researcher in the author's country of practice.(19) Only 
abstract was available, and attempted to attain the review 
by reaching out to the researcher were not productive. 
Other challenges include; lack of statistical training and 
time constraints. This hindered the author from inde-
pendently examining the data and synthesizing his 
recommendations.

CONCLUSION

Research shows that there is a divergence between inter-
national guidelines on the use of nebulized MgSO4. This is 
due to minimal clinical data, although new studies have 
emerged to settle the debate. However, it has been 
challenging to get results and use the studies for a large 
meta-analysis due to differences in their interventions, 
designs, target population, and inter-paper heterogene-
ity. But, several scholars have been able to generalize the 
data and provide some forest plots valuation.(18) More-
over, they have identified vital benefits from adding 
MgSO4 to the standard nebulization procedures in severe 
acute asthma. According to GINA guidelines, nebulized 
salbutamol was administered in isotonic MgSO4. It offers 
more significant benefits than if it is carried in normal 
saline. From the review, the author has made various 
remarks; First, merged nebulized MgSO4 and salbutamol 
therapy is superior to salbutamol only in adult patients, 
and if adult patients with severe asthma receive nebulized 
MgSO4, there will be a significant reduction in hospital 
admission. In addition, nebulized MgSO4 ensures asthma 
escalation treatment in pregnant women and children.(20,

21)

DATA ANALYSIS

The study will use a double-blinded, randomized control 
study design. It will be controlled by finalizing a pilot 
study with thirty clients. The patients will be divided into 
control and intervention at King Abdulaziz Medical City 
(KAMC), Riyadh. The pilot study aims to assist in deter-
mining the design validity and computing the power of 
the concluding study required to illustrate statistical 
significance. Also, the computer randomized will be 
conducted with independent personnel not part of a 
respiratory therapist. It will help in ensuring there is a 
minimal risk of ascertainment bias. Moreover, the physi-
cians involved will be blinded to interventions, although 
they will be evaluated according to research rules.

The sample population will include all patients present to 
the ED at KAMC with symptoms of severe to life-threat-
ening exacerbation and diagnosed bronchial asthma. 

However, various factors will be used to eradicate reveal-
ing variables. Such factors include; known irreversible 
obstruction, obstruction, patients in respiratory failure 
requiring intubation or non-invasive ventilation, possible 
cause of wheeze, and allergy to any of the medication 
components.

During the study, a standard questionnaire will be 
distributed to all physicians involved in inpatient care. 
However, after the pilot study is conducted, the question-
naire and exclusion factors may be modified if necessary. 
Data to be collected includes peer at baseline, gender, age, 
vital signs at baseline, any previous ICU admission, base-
line medications, and vital signs after each nebulization.

The study will consider a p-value <0.05 significant for all 
measured analyses and outcomes. Also, SPSS 15.0 (Win-
dows) will be used to analyze the data collected. For 
continuous variables, the data collected will be subjected 
to paired t-test while discontinuous variables will be 
subjected to χ2 test. Moreover, it will be essential for 
appropriate data groups to complete an analysis of varia-
tion (ANOVA). However, in case of limited power to do 
so, subgroup analysis may be conducted. In addition, to 
data for the patients that drop out, an intention-to-treat 
basis shall be applied.

LIMITATION

Potential problems that the author hopes to address in 
the pilot study are to minimize the different types of bias. 
By using a double-blinded, randomized design, the 
author hopes to minimize ascertainment bias. Using 
broad inclusion criteria with guideline driven definitions 
to prevent selection bias, and exclusion criteria to elimi-
nate confounding variable bias. Other potential problems 
include patient and physician concerns regarding treat-
ment with magnesium sulphate in special populations 
(e.g. Children, pregnant patients, etc.) There have been 
recent studies in these populations that have shown that 
MgSO4 as a nebulised treatment is safe in these popula-
tions.
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INTRODUCTION

Background

The mental health of emergency physicians 
in a global pandemic may take a backseat as 
they go through their duties and responsibili-
ties.(1) The coronavirus disease (COVID-19) 
or Severe Acute Respiratory Syndrome Novel 
Coronavirus 2 (SARS-CoV-2) was believed to 
have started in Wuhan, China in December 
2019 and was classified as a pandemic by the 
World Health Organization (WHO) on 
March 11, 2020. The outbreak has caused 
additional health problems like anxiety, 
stress, depression, and fear globally.(2)

1,638,345 confirmed covid cases tested 
RT-PCR positive by DOH-RITM certified 
facilities as of August 6, 2021.(3) Patients 
treated for COVID -19 in isolation may expe-

rience fear, anxiety, and stigmatization. Doc-
tors, nurses, and other frontline healthcare 
workers managing these patients also experi-
ence the same mental health conditions. 
With the increasing number of health work-
ers infected with the virus, the psychological 
stress of caring for patients affects 
decision-making.(2)

Importance

Identification of post-traumatic distress is 
important since it affects several dimensions. 
This could lead to an increased risk of addic-
tive behaviors, suicide attempts, psychiatric 
comorbidities, and organic pathologies such 
as coronary heart disease. On the organiza-
tional level, post-traumatic distress and its 
consequences on work can lead to growing 

staff shortages through sick leaves and an exodus of 
traumatized people.(4)

According to Cyrus et.al. (2020), it is important to 
safeguard the moral and mental health of healthcare 
workers as this can influence the success of health care 
delivery.(2) It is vital to identify those who are burned out 
or have psychological distress so that timely intervention 
can be provided, and staff should be encouraged to step 
forward without fear of being blamed.

The Philippine College of Emergency Medicine (PCEM) 
released several guidelines to help its members respond 
to the global pandemic. PCEM currently has 19 training 
institutions and close to 300 active members working in 
various hospitals locally. It offered support to emergency 
medicine (EM) physicians by providing personal protec-
tive equipment (PPE) for those needing them.

Objectives of the Study

The main objective of this study is to determine the pres-
ence of risk factors of post-traumatic stress disorder 
among emergency medicine physicians and their coping 
strategies. Specific objectives include: determining the 
prevalence of post-traumatic stress disorder among 
emergency medicine physicians and determining the 
modifiable risk factors for post-traumatic stress disorder. 
Results of this study will aid in intervention strategies 
and further prevention of post-traumatic stress.

METHODS

Study Design and Setting

This is cross-sectional analytic research utilizing a 
self-administered survey questionnaire on a sample of 
emergency physicians, consultants and residents, work-
ing in the Philippines. The duration of the study was two 
months, from January to March 2021. During this 
period, the total confirmed cases of COVID-19 in the 
Philippines was 747,288, with 13,297 total deaths and 
603,746 recoveries.(5)

Ethical approval was obtained from the Institutional and 
Ethical Review Board of St. Luke’s Medical Center 
(SLMC) before the initiation of the study. The study was 
endorsed by the research committee of the Philippine 
College of Emergency Medicine (PCEM).

Selection of Participant

Included in the study are fellows, diplomats, and resident 
physicians practicing in emergency departments or 
urgent care clinics in the country during the COVID-19 
pandemic and have consented to be participants. Exclud-
ed are EM physicians not in active practice, retired, those 
working in cruise ships, and those practicing outside the 
Philippines. 

A stratified sample of hospital-based EM physicians 

participated in the study. From an estimated population 
of 300 active EM physicians, the study used the preva-
lence rate of 6 to 7% among health care workers. This was 
based on a previous study by Tan (2020) et al on the 
psychological impact of the COVID-19 pandemic on 
health care workers in Singapore.(6) The computed 
sample size with a confidence level of 95% was 170 partic-
ipants. The self-administered questionnaire was sent to 
190 EM physicians through email. Investigators ensured 
the anonymity of answers by sending unique code ques-
tionnaires to the participants.

Interventions

Data were collected using an anonymous structured 
self-report questionnaire distributed online through 
social software (Google Forms: https://forms.gle/8-
ugRFZBM8uKSksjY6). The self-administered question-
naire consisted of five parts: (1) Demographic Profile, (2) 
The Workplace Environment, (3) The Impact of Event 
Scale-Revised, (4), Perception of Risk for COVID -19 in 
the Workplace, and (5) Coping Strategies. Only a single 
response was allowed for each EM physician.

Measurements and Outcome

Psychological stress was measured with the Impact of 
Event Scale-Revised (IES-R). The Impact of Event 
Scale-Revised (IES-R), had 22 questions, five of which 
were added to the original Horowitz (IES) to better 
capture the American Psychiatric Association Diagnostic 
and Statistical Manual of Mental Disorders (DSM) crite-
ria for PTSD. This tool is an appropriate instrument to 
measure the subjective response to a specific traumatic 
event in the older adult population, especially in the 
response sets of intrusion (intrusive thoughts, night-
mares, intrusive feelings and imagery, dissociative-like 
re-experiencing), avoidance (numbing of responsiveness, 
avoidance of feelings, situations, and ideas), and 
hyper-arousal (anger, irritability, hyper-vigilance, 
difficulty concentrating, heightened startle). The IES-R 
was not meant to be diagnostic of PTSD. The higher the 
score the greater the concern for PTSD and associated 
health and well-being consequences.(7) 

Analysis

Descriptive statistics were used to report the demograph-
ic data. For data analysis, a multiple logistic regression 
model with quantitative and categorical exposure 
variables was constructed. This technique was used since 
the dependent variable, presence or absence of PTSD, is 
dichotomous, with a cut-off of IES-R of greater than 32 
for the presence of PTSD. The fit of the model was 
assessed by interpreting the coefficient of determination, 
R2. This coefficient tells the proportion of total variation 
in the outcome variable explained by the exposure 
variables that were entered in the model. Summary 
measures and data analyses were done through the use of 
STATA version 14.

RESULTS

Characteristics of Study Subjects

Out of the 190 target EM physicians, 167 (87%) consent-
ed to be included in the study. Of the 167 respondents, 
there was an almost equal number of males and females, 
82 (49%) and 85 (51%). The majority (116, 69%) were in 
the age group between 26 to 40 years old, followed by the 
41-60 age group (48, 29%). Most were single (95, 57%), 
while 71 (43%) were married. The majority of the respon-
dents (98, 59%) had no children. (Table 1)

Most of the respondents were EM consultants (90, 60%). 
Among the EM residents, 9 (12%) were in Level 1, 22 
(30%) were in Level 2, 22 (30%) were in Level 3, and 21 

(28%) were in Level 4. The majority have been trained in 
emergency medicine for at least one year during the 
conduct of this study. The majority of the respondents 
(97, 60%) were in EM practice for less than 5 years, 31 
(19%) were between 5 to 10 years, and 35 (21%) were 
more than 10 years in practice.

For the location of the main practice, 112 (67%) were in 
the National Capital Region (NCR) and 55 (33%) prac-
ticed outside NCR. Most were affiliated with private 
hospitals (83, 50%), while 27 (16%) worked in both 
government and private hospitals. The majority of the 
respondents (106, 63%) did not have any comorbidities. 
(Table 1)

Table 2 shows that the majority of the respondents 
claimed that their hospitals provided them with full or 
adequate PPE (94%), free food (70%), hazard pay (59%), 
scrub suits (53%), free admission in the hospital (47%), 
free vitamins (41%), psychological services (38%), free 
accommodation (29%), free transportation (16%), and 
free grocery items (14%).

Policies and information were mostly relayed through 
internal memos (84%), internal chat groups (66%), and 
announcements by persons in authority (83%). Respon-
dents said that policies were usually changed every week 
(42%) and the majority (72%) were satisfied with the 
information given to them.

Main Results

IES-R scores of the respondents fell on one of the 4 
categories: (1) < 24, (2) 24 to 32, (3) 33 to 38, and (4) 39 
and above. This tool measures the subjective response to 
a specific traumatic event in the response sets of intru-

sion, avoidance, and hyper-arousal. Scores higher than 
24 are significant. IES-R scores were as follows: 56 
(34%) of the respondents had favorable scores of less 
than 24, while 35 (21%) had a score 24 to 32, 27 (16%) 
had a score of 33 to 38, and 48 (29%) had a score of 39 
and above.  (Table 3)

*Score Interpretation (IES-R):

24-32: PTSD is a clinical concern

33-38: This represents the best cutoff for a probable 
diagnosis of PTSD

39 and above: This is high enough to suppress your 
immune system.(8)

In terms of EM physicians’ risk perception seen in Table 
4, the majority of the respondents (143, 86%) felt that the 
level of PPE supplied by the hospital provided adequate 
protection against COVID-19. The majority of the 
respondents (136, 81%) said that their present work 
environment exposed them to an increased risk for 
COVID-19 infection. Also, 138 (83%) of the respondents 
felt that infection control policies in their institution 
helped in reducing the risk of exposure to COVID-19 
infection.

A total of 65% (108) of respondents said that their pres-
ent manpower distribution in the ED increased the risk 
for COVID-19 infection. About 70% (117) believed that 
their institution’s policy on testing for COVID-19 infec-
tion among healthcare workers helped reduce or monitor 
their risk of infection.

For the coping strategies of EM physicians in Table 5, on 
top of the list is having a good sleep or rest (141, 84%), 
followed by talking to friends and family (128, 77%), 
watching movies at home (125, 75%), eating (120, 72%), 
use of social media (115, 69%), praying (104, 62%), 
exercising (76, 45%), gardening (28, 17%), and partici-
pating in online courses (26, 15%). 

In the univariate analysis, factors that had an odds ratio 
of >1 were: sex (for males, versus females), wearing of 
scrub suits, satisfaction with information, perception of 
risk related to the level of PPE provided, workplace 
environment, COVID-19 testing, and distribution work-
place manpower. These were related to higher odds of 
occurrence of PTSD, but these factors did not reach the 

level of significance.

In the simple logistic regression model shown in Table 6, 
the predictor variables for PTSD were analyzed individu-
ally. It revealed that the availability of free food is the 
only significant predictor.  This model shows that the 
odds of those who receive free food from the hospital to 
have PTSD is only 0.48 that of the odds of those who do 
not receive free food.  That is, their odds of having PTSD 
is 52% lower than those who do not receive free food. 
This finding is significant with a p-value of 0.03.

In the multiple logistic regression model, where other 
variables are held constant, the availability of free food is 
again the only significant predictor of PTSD.  This model 
shows that controlling for all the other variables, the odds 
of those who receive free food from the hospital having 
PTSD is only 0.24 that of the odds of those who do not 
receive free food.  That is, their odds of having PTSD is 
76% lower than those who do not receive free food.  This 
finding is significant with a p-value of 0.004.    

Does the Lev el of PPE 
supplied to y ou by  
the hospital prov ide 
adequate protection 
against COVID – 1 9 
Infection?

1 .1 8 0.7 1 0.98 0.97

Does y our present 
work env ironment 
expose y ou to 
increased risk for 
COVID-1 9 Infection?

1 .64 0.23 1 .22 0.7

Do the present 
infection control 
policies in y our 
institution help 
reduce y our risk of 
exposure to COVID – 
1 9 Infection?

0.7 3 0.44 0.54 0.25

Does present 
manpower 
distribution in y our 
ED increase y our 
risk for COVID-1 9 
Infection?

1 .1 4 0.69 1 .1 9 0.67

Does the current 
policy  in y our 
institution on testing 
for COVID-1 9 
Infection among 
health care workers 
help reduce or 
monitor y our risk of 
infection?

1 .35 0.38 1 .57 0.31

Coefficient of determination (R2) = 0.10
Note: Cut-off value used is IES-R score > 32

Variables
Odds Ratio Odds Ratio
(95% CI) (95% CI)

Sex
(females as 
reference)
Male 1 .04 0.9 0.7 8 0.53
Civ il status
(single as reference)
Married 0.7 5 0.37 0.56 0.3
Age
(<25 as reference)
 26-40 0.87 0.88 0.44 0.64
 41 -60 0.68 0.81 0.56 0.7 1
Number of children 0.93 0.66 1 .09 0.7 4
Occupation
(resident as 
reference)
Consultant 0.66 0.1 9 0.43 0.22
Years of practice
(<5 y ears as 
reference)
5-1 0 y ears 0.83 0.64 1 .03 0.96
>1 0 y ears 0.7 8 0.53 0.66 0.68

Location
(NCR as reference) 0.91 0.7 8 0.7 7 0.61
Outside NCR
Hospital
 (priv ate as 
reference)
Gov ernment 0.82 0.57 0.43 0.1 4
 Both 0.62 0.29 0.7 3 0.61
Comorbidities 0.85 0.61 1 .01 0.98
Full PPE 0.67 0.52 0.58 0.47
Hazard pay 0.88 0.69 1 .05 0.91
Scrub suits 1 .52 0.1 9 1 .7 7 0.21
Free food 0.48 0.03 0.24 0.004
Satisfaction of 
information

1 .6 0.1 9 1 .81 0.87

Perception of Risk

Simple
Logistic Regression

Multiple
 Logistic Regression

P-Value P-Value

A coefficient of determination, or R2, the value of 0.10 
means that only 10% of the variation in the causes of 
PTSD can be explained by the factors listed in Table 6. 
This implies that although the presence or absence of free 
food for the doctor was associated with the presence or 
absence of PTSD, 90% of the variation in the causes of 
PTSD was due to variables not included in the model 
used in this study.

LIMITATIONS

The study was limited to a one-time observation of the 
participants based on self-reporting and was not meant 
to be diagnostic of PTSD. It lacked longitudinal 
follow-up which is important since cases of covid-19 are 
still prevalent and the mental health symptoms of EM 
physicians could become more severe. Long-term 
psychological effects on this population need further 
investigation. This study was also unable to distinguish 
between preexisting mental health’s symptoms versus 
new symptoms. It is recommended to increase the 
sample size of the study to examine further for the associ-
ation of variables with the occurrence of mental health 
problems particularly PTSD.            

DISCUSSION

The majority of the survey respondents were aged 26 to 
40 years old, single, with no children, and were less than 
5 years in practice. This cross-sectional survey enrolled 
176 EM physicians and revealed varying levels of mental 
health symptoms. Only around one-third of respondents 
(34%) had favorable IES-R scores of less than 24.

The survey revealed that 21% of respondents had scores 
24 to 32 wherein PTSD is a clinical concern. Those with 
scores this high who do not have full PTSD will have 
partial PTSD or at least some of the symptoms.(9)

It was also noted that 27 (16%) of EM physicians had 
scores 33 to 38, which represents the best cutoff for a 
probable diagnosis of PTSD.(10)

Forty-eight respondents (29%) had clinically important 
scores 39 and above. This is high enough to suppress the 
immune system’s functioning even 10 years after an 
impact event.(8) While emergency physicians are known 
for their resilience owing to constant exposure to stress in 
the ED, the COVID-19 pandemic may have brought an 
unusual burden of stress to consultants and residents 
being the frontline workers of the hospital.

The IES-R was designed and validated using a specific 
traumatic event as a reference. A cross-sectional study 
conducted by Kang et al (2020) involving 994 Wuhan 
Health care workers used the IES-R tool and noted that 
34.4% of respondents had mild disturbance, 22.4% had 
moderate disturbance and 6.2% had severe distur-
bance.(11) The main strengths of this revised instrument 
are the following: it is short, easily administered, and 

scored, it correlates better with the DSM Criteria for 
PTSD, and can be used repeatedly to assess progress. It is 
limited by its role as a screening tool rather than a 
comprehensive test and is best used for recent, not 
remote, traumatic events.(12)

In the COVID-19 situation in Wuhan, medical workers 
dealt with a high risk of infection and inadequate protec-
tion against contamination, overwork, frustration, 
discrimination, isolation, patients with negative emo-
tions, a lack of contact with their families, and exhaus-
tion. This caused mental health problems such as stress, 
anxiety, depressive symptoms, insomnia, denial, anger, 
and fear. These mental health problems not only affect 
the attention, understanding, and decision-making 
capacity of medical workers but could have a lasting 
effect on their overall well-being.(11)

In a study performed by Marco et al among emergency 
physicians, 22.3% of respondents reported symptoms 
consistent with PTSD.(13) Sources of stress were workload, 
disinformation about COVID-19, and concerns with PPE. 
These findings were similar to what was observed in this 
study wherein satisfaction with information, risk percep-
tion related to the workplace environment, and level of 
PPE related to the occurrence of PTSD symptoms. How-
ever, these factors did not reach the required level of 
significance.

Shaukat and Razaak (2020), found that healthcare work-
ers experienced high levels of depression, anxiety, insom-
nia, and distress.(14) Female healthcare workers and 
nurses were found to be disproportionately affected. In 
this study majority of our respondents were women 
(50.9%), but while gender had an odds ratio >1 in the 
univariate analysis, this did not reach a level of signifi-
cance.

A strategy for well-being includes three distinct types of 
coping mechanisms: physical health and safety, emotion-
al and psychological coping methods, and one or more 
stress relief techniques.(15) In this study, coping strategies 
ranged from talking to families online, watching TV, 
social media activities, and eating. The need to continue 
to be connected with others seems to be a key coping 
strategy among Filipino emergency physicians. During 
their tour of duty, EM physicians may not have safe 
access to meals owing to the use of barrier PPE’s or fear 
of breaking infection control procedures. Eating was a 
source of happiness and a good way of coping. When 
constantly under stress, the adrenals produce more corti-
sol leading to increased appetite and motivation for food. 
Highly palatable and calorie-dense food causes the body 
to release hormones that suppress stress signals and 
emotions. Another factor that makes eating during stress 
feel good is dopamine. It is released when we do activities 
that we deem as “good” or something that contributes to 
one’s survival.(16)

Post-traumatic stress involves oxidative stress and brain 
chemical abnormalities, which can be improved through 
good nutrition. A study by looked at the association 
between fruit and vegetable consumption and psycholog-
ical distress in adults over the age of 45 years old and 
concluded that increased fruit and vegetable consump-
tion helped reduce psychological distress in this 
middle-aged population.(17)

Glucose allows us to make rational decisions, regulate 
mood, and manage our emotions. Reduced amounts may 
make symptoms of post-traumatic stress worsen. Main-
taining stable glucose levels is only one part of managing 
and treating PTS symptoms. Nutrition directly impacts 
both physical and mental health.(18) An adequate supply 
of food to ER physicians during the pandemic may 
reduce symptoms of post-traumatic stress.

In summary, the presence of symptoms of post-traumatic 
stress was identified among EM physicians directly 
handling covid-19 patients in the Philippines. About 21% 
of respondents had IES-R scores 24 to 32 wherein PTSD 
is a clinical concern and 16% had scored 33 to 38, the best 
cutoff for a probable diagnosis of PTSD. There were 
multiple coping strategies identified, but the availability 
of free food was noted to have a significant effect in 
reducing the risk factors of PTSD by 76%. Protecting the 
mental health of EM physicians is an important compo-
nent of public health measures for addressing the 
COVID-19 epidemic. Interventions to promote mental 
well-being among EM physicians and residents need to 
be immediately implemented.
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INTRODUCTION
Background
The mental health of emergency physicians 
in a global pandemic may take a backseat as 
they go through their duties and responsibili-
ties.(1) The coronavirus disease (COVID-19) 
or Severe Acute Respiratory Syndrome Novel 
Coronavirus 2 (SARS-CoV-2) was believed to 
have started in Wuhan, China in December 
2019 and was classified as a pandemic by the 
World Health Organization (WHO) on 
March 11, 2020. The outbreak has caused 
additional health problems like anxiety, 
stress, depression, and fear globally.(2)

1,638,345 confirmed covid cases tested 
RT-PCR positive by DOH-RITM certified 
facilities as of August 6, 2021.(3) Patients 
treated for COVID -19 in isolation may expe-

rience fear, anxiety, and stigmatization. Doc-
tors, nurses, and other frontline healthcare 
workers managing these patients also experi-
ence the same mental health conditions. 
With the increasing number of health work-
ers infected with the virus, the psychological 
stress of caring for patients affects 
decision-making.(2)

Importance
Identification of post-traumatic distress is 
important since it affects several dimensions. 
This could lead to an increased risk of addic-
tive behaviors, suicide attempts, psychiatric 
comorbidities, and organic pathologies such 
as coronary heart disease. On the organiza-
tional level, post-traumatic distress and its 
consequences on work can lead to growing 

staff shortages through sick leaves and an exodus of 
traumatized people.(4)

According to Cyrus et.al. (2020), it is important to 
safeguard the moral and mental health of healthcare 
workers as this can influence the success of health care 
delivery.(2) It is vital to identify those who are burned out 
or have psychological distress so that timely intervention 
can be provided, and staff should be encouraged to step 
forward without fear of being blamed.

The Philippine College of Emergency Medicine (PCEM) 
released several guidelines to help its members respond 
to the global pandemic. PCEM currently has 19 training 
institutions and close to 300 active members working in 
various hospitals locally. It offered support to emergency 
medicine (EM) physicians by providing personal protec-
tive equipment (PPE) for those needing them.

Objectives of the Study
The main objective of this study is to determine the pres-
ence of risk factors of post-traumatic stress disorder 
among emergency medicine physicians and their coping 
strategies. Specific objectives include: determining the 
prevalence of post-traumatic stress disorder among 
emergency medicine physicians and determining the 
modifiable risk factors for post-traumatic stress disorder. 
Results of this study will aid in intervention strategies 
and further prevention of post-traumatic stress.

METHODS
Study Design and Setting
This is cross-sectional analytic research utilizing a 
self-administered survey questionnaire on a sample of 
emergency physicians, consultants and residents, work-
ing in the Philippines. The duration of the study was two 
months, from January to March 2021. During this 
period, the total confirmed cases of COVID-19 in the 
Philippines was 747,288, with 13,297 total deaths and 
603,746 recoveries.(5)

Ethical approval was obtained from the Institutional and 
Ethical Review Board of St. Luke’s Medical Center 
(SLMC) before the initiation of the study. The study was 
endorsed by the research committee of the Philippine 
College of Emergency Medicine (PCEM).

Selection of Participant
Included in the study are fellows, diplomats, and resident 
physicians practicing in emergency departments or 
urgent care clinics in the country during the COVID-19 
pandemic and have consented to be participants. Exclud-
ed are EM physicians not in active practice, retired, those 
working in cruise ships, and those practicing outside the 
Philippines. 

A stratified sample of hospital-based EM physicians 

participated in the study. From an estimated population 
of 300 active EM physicians, the study used the preva-
lence rate of 6 to 7% among health care workers. This was 
based on a previous study by Tan (2020) et al on the 
psychological impact of the COVID-19 pandemic on 
health care workers in Singapore.(6) The computed 
sample size with a confidence level of 95% was 170 partic-
ipants. The self-administered questionnaire was sent to 
190 EM physicians through email. Investigators ensured 
the anonymity of answers by sending unique code ques-
tionnaires to the participants.

Interventions
Data were collected using an anonymous structured 
self-report questionnaire distributed online through 
social software (Google Forms: https://forms.gle/8-
ugRFZBM8uKSksjY6). The self-administered question-
naire consisted of five parts: (1) Demographic Profile, (2) 
The Workplace Environment, (3) The Impact of Event 
Scale-Revised, (4), Perception of Risk for COVID -19 in 
the Workplace, and (5) Coping Strategies. Only a single 
response was allowed for each EM physician.

Measurements and Outcome
Psychological stress was measured with the Impact of 
Event Scale-Revised (IES-R). The Impact of Event 
Scale-Revised (IES-R), had 22 questions, five of which 
were added to the original Horowitz (IES) to better 
capture the American Psychiatric Association Diagnostic 
and Statistical Manual of Mental Disorders (DSM) crite-
ria for PTSD. This tool is an appropriate instrument to 
measure the subjective response to a specific traumatic 
event in the older adult population, especially in the 
response sets of intrusion (intrusive thoughts, night-
mares, intrusive feelings and imagery, dissociative-like 
re-experiencing), avoidance (numbing of responsiveness, 
avoidance of feelings, situations, and ideas), and 
hyper-arousal (anger, irritability, hyper-vigilance, 
difficulty concentrating, heightened startle). The IES-R 
was not meant to be diagnostic of PTSD. The higher the 
score the greater the concern for PTSD and associated 
health and well-being consequences.(7) 

Analysis
Descriptive statistics were used to report the demograph-
ic data. For data analysis, a multiple logistic regression 
model with quantitative and categorical exposure 
variables was constructed. This technique was used since 
the dependent variable, presence or absence of PTSD, is 
dichotomous, with a cut-off of IES-R of greater than 32 
for the presence of PTSD. The fit of the model was 
assessed by interpreting the coefficient of determination, 
R2. This coefficient tells the proportion of total variation 
in the outcome variable explained by the exposure 
variables that were entered in the model. Summary 
measures and data analyses were done through the use of 
STATA version 14.

RESULTS
Characteristics of Study Subjects
Out of the 190 target EM physicians, 167 (87%) consent-
ed to be included in the study. Of the 167 respondents, 
there was an almost equal number of males and females, 
82 (49%) and 85 (51%). The majority (116, 69%) were in 
the age group between 26 to 40 years old, followed by the 
41-60 age group (48, 29%). Most were single (95, 57%), 
while 71 (43%) were married. The majority of the respon-
dents (98, 59%) had no children. (Table 1)

Most of the respondents were EM consultants (90, 60%). 
Among the EM residents, 9 (12%) were in Level 1, 22 
(30%) were in Level 2, 22 (30%) were in Level 3, and 21 

(28%) were in Level 4. The majority have been trained in 
emergency medicine for at least one year during the 
conduct of this study. The majority of the respondents 
(97, 60%) were in EM practice for less than 5 years, 31 
(19%) were between 5 to 10 years, and 35 (21%) were 
more than 10 years in practice.

For the location of the main practice, 112 (67%) were in 
the National Capital Region (NCR) and 55 (33%) prac-
ticed outside NCR. Most were affiliated with private 
hospitals (83, 50%), while 27 (16%) worked in both 
government and private hospitals. The majority of the 
respondents (106, 63%) did not have any comorbidities. 
(Table 1)

Table 2 shows that the majority of the respondents 
claimed that their hospitals provided them with full or 
adequate PPE (94%), free food (70%), hazard pay (59%), 
scrub suits (53%), free admission in the hospital (47%), 
free vitamins (41%), psychological services (38%), free 
accommodation (29%), free transportation (16%), and 
free grocery items (14%).

Policies and information were mostly relayed through 
internal memos (84%), internal chat groups (66%), and 
announcements by persons in authority (83%). Respon-
dents said that policies were usually changed every week 
(42%) and the majority (72%) were satisfied with the 
information given to them.

Main Results
IES-R scores of the respondents fell on one of the 4 
categories: (1) < 24, (2) 24 to 32, (3) 33 to 38, and (4) 39 
and above. This tool measures the subjective response to 
a specific traumatic event in the response sets of intru-

sion, avoidance, and hyper-arousal. Scores higher than 
24 are significant. IES-R scores were as follows: 56 
(34%) of the respondents had favorable scores of less 
than 24, while 35 (21%) had a score 24 to 32, 27 (16%) 
had a score of 33 to 38, and 48 (29%) had a score of 39 
and above.  (Table 3)

*Score Interpretation (IES-R):

24-32: PTSD is a clinical concern

33-38: This represents the best cutoff for a probable 
diagnosis of PTSD

39 and above: This is high enough to suppress your 
immune system.(8)

In terms of EM physicians’ risk perception seen in Table 
4, the majority of the respondents (143, 86%) felt that the 
level of PPE supplied by the hospital provided adequate 
protection against COVID-19. The majority of the 
respondents (136, 81%) said that their present work 
environment exposed them to an increased risk for 
COVID-19 infection. Also, 138 (83%) of the respondents 
felt that infection control policies in their institution 
helped in reducing the risk of exposure to COVID-19 
infection.

A total of 65% (108) of respondents said that their pres-
ent manpower distribution in the ED increased the risk 
for COVID-19 infection. About 70% (117) believed that 
their institution’s policy on testing for COVID-19 infec-
tion among healthcare workers helped reduce or monitor 
their risk of infection.

For the coping strategies of EM physicians in Table 5, on 
top of the list is having a good sleep or rest (141, 84%), 
followed by talking to friends and family (128, 77%), 
watching movies at home (125, 75%), eating (120, 72%), 
use of social media (115, 69%), praying (104, 62%), 
exercising (76, 45%), gardening (28, 17%), and partici-
pating in online courses (26, 15%). 

In the univariate analysis, factors that had an odds ratio 
of >1 were: sex (for males, versus females), wearing of 
scrub suits, satisfaction with information, perception of 
risk related to the level of PPE provided, workplace 
environment, COVID-19 testing, and distribution work-
place manpower. These were related to higher odds of 
occurrence of PTSD, but these factors did not reach the 

level of significance.

In the simple logistic regression model shown in Table 6, 
the predictor variables for PTSD were analyzed individu-
ally. It revealed that the availability of free food is the 
only significant predictor. This model shows that the 
odds of those who receive free food from the hospital to 
have PTSD is only 0.48 that of the odds of those who do 
not receive free food. That is, their odds of having PTSD 
is 52% lower than those who do not receive free food. 
This finding is significant with a p-value of 0.03.

In the multiple logistic regression model, where other 
variables are held constant, the availability of free food is 
again the only significant predictor of PTSD. This model 
shows that controlling for all the other variables, the odds 
of those who receive free food from the hospital having 
PTSD is only 0.24 that of the odds of those who do not 
receive free food. That is, their odds of having PTSD is 
76% lower than those who do not receive free food. This 
finding is significant with a p-value of 0.004.    

of PTSD, 90% of the variation in the causes of PTSD was 
due to variables not included in the model used in this 
study
LIMITATIONS
The study was limited to a one-time observation of the 
participants based on self-reporting and was not meant 
to be diagnostic of PTSD.  It lacked longitudinal 
follow-up which is important since cases of covid-19 are 
still prevalent and the mental health symptoms of EM 
physicians could become more severe. Long-term 
psychological effects on this population need further 
investigation. This study was also unable to distinguish 
between preexisting mental health’s symptoms versus 
new symptoms.  It is recommended to increase the 
sample size of the study to examine further for the associ-
ation of variables with the occurrence of mental health 
problems particularly PTSD.            

DISCUSSION
The majority of the survey respondents were aged 26 to 
40 years old, single, with no children, and were less than 
5 years in practice. This cross-sectional survey enrolled 
176 EM physicians and revealed varying levels of mental 
health symptoms. Only around one-third of respondents 
(34%) had favorable IES-R scores of less than 24.

The survey revealed that 21% of respondents had scores 
24 to 32 wherein PTSD is a clinical concern. Those with 
scores this high who do not have full PTSD will have 
partial PTSD or at least some of the symptoms.(11)It was 
also noted that 27 (16%) of EM physicians had scores 
33 to 38, which represents the best cutoff for a 
probable diagnosis of PTSD.(12) 

Forty-eight respondents (29%) had clinically important 
scores 39 and above. This is high enough to suppress the 
immune system’s functioning even 10 years after an 
impact event.(12) While emergency physicians are 
known for their resilience owing to constant exposure to 
stress in the ED, the COVID-19 pandemic may have 
brought an unusual burden of stress to consultants 
and residents being the frontline workers of the 
hospital.(13) Recent study has shown that there is still a 
significant gap in provision and accessibility to mental 
health care in the country. (14)

The IES-R was designed and validated using a specific 
traumatic event as a reference. A cross-sectional study 
conducted by Kang et al (2020) involving 994 
Wuhan Health care workers used the IES-R tool and 
noted that 34.4% of respondents had mild disturbance, 
22.4% had moderate disturbance and 6.2% had 
severe disturbance.(4) The main strengths of this 
revised instrument are the following: it is short, 
it is easily  scored, it correlates better with the DSM 
Criteria for PTSD, and can be used repeatedly to 
assess progress. It is limited by its role as a 
screening tool rather than a comprehensive test

and is best used for recent, not remote, traumatic 
events.(12) 

In the COVID-19 situation in Wuhan, medical workers 
dealt with a high risk of infection and inadequate protec-
tion against contamination, overwork, frustration, 
discrimination, isolation, patients with negative emo-
tions, a lack of contact with their families, and exhaus-
tion. This caused mental health problems such as stress, 
anxiety, depressive symptoms, insomnia, denial, anger, 
and fear.(15) These mental health problems not only 
affect the attention, understanding, and decision-
making capacity of medical workers but could have 
a lasting effect on their overall well-being.(11)

 In a study performed by Marco et al among emergency 
physicians, 22.3% of respondents reported symptoms 
consistent with PTSD.(16) Sources of stress were 
workload, disinformation about COVID-19, and 
concerns with PPE. These findings were similar to what 
was observed in this study wherein satisfaction with 
information, risk percep-tion related to the workplace 
environment, and level of PPE related to the 
occurrence of PTSD symptoms.  How-ever, these 
factors did not reach the required level of 
significance.

Shaukat and Razaak (2020), found that healthcare 
workers experienced high levels of depression, anxiety, 
insomnia, and distress.(17)  Female healthcare 
workers and nurses were found to be 
disproportionately affected.  In this study majority of 
our respondents were women (50.9%), but while 
gender had an odds ratio >1 in the univariate 
analysis, this did not reach a level of signifi-cance.

A strategy for well-being includes three distinct types 
of coping mechanisms: physical health and safety, 
emotion-al and psychological coping methods, and 
one or more stress relief techniques.(18)  In this 
study, coping strategies ranged from talking to 
families online, watching TV, social media 
activities, and eating.  The need to continue to be 
connected with others seems to be a key coping 
strategy among Filipino emergency physicians. 
During their tour of duty, EM physicians may 
not have safe access to meals owing to the use of 
barrier PPE’s or fear of breaking infection control 
procedures. Eating was a source of happiness and a 
good way of coping. When constantly under stress, 
the adrenals produce more cortisol leading to 
increased appetite and motivation for food. Highly 
palatable and calorie-dense food causes the body to 
release hormones that suppress stress signals and 
emotions.(19) Another factor that makes eating during 
stress feel good is dopamine. It is released when we do 
activities that we deem as “good” or something 
that contributes to one’s survival. 

Post-traumatic stress involves oxidative stress and brain 
chemical abnormalities, which can be improved through 
good nutrition. A study by looked at the association 
between fruit and vegetable consumption and psycholog-
ical distress in adults over the age of 45 years old and 
concluded that increased fruit and vegetable consump-
tion helped reduce psychological distress in this 
middle-aged population.(17)

Glucose allows us to make rational decisions, regulate 
mood, and manage our emotions. Reduced amounts may 
make symptoms of post-traumatic stress worsen. Main-
taining stable glucose levels is only one part of managing 
and treating PTS symptoms. Nutrition directly impacts 
both physical and mental health.(18) An adequate supply 
of food to ER physicians during the pandemic may 
reduce symptoms of post-traumatic stress.

In summary, the presence of symptoms of post-traumatic 
stress was identified among EM physicians directly 
handling covid-19 patients in the Philippines. About 21% 
of respondents had IES-R scores 24 to 32 wherein PTSD 
is a clinical concern and 16% had scored 33 to 38, the best 
cutoff for a probable diagnosis of PTSD. There were 
multiple coping strategies identified, but the availability 
of free food was noted to have a significant effect in 
reducing the risk factors of PTSD by 76%. Protecting the 
mental health of EM physicians is an important compo-
nent of public health measures for addressing the 
COVID-19 epidemic. Interventions to promote mental 
well-being among EM physicians and residents need to 
be immediately implemented.
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INTRODUCTION

Background

The mental health of emergency physicians 
in a global pandemic may take a backseat as 
they go through their duties and responsibili-
ties.(1) The coronavirus disease (COVID-19) 
or Severe Acute Respiratory Syndrome Novel 
Coronavirus 2 (SARS-CoV-2) was believed to 
have started in Wuhan, China in December 
2019 and was classified as a pandemic by the 
World Health Organization (WHO) on 
March 11, 2020. The outbreak has caused 
additional health problems like anxiety, 
stress, depression, and fear globally.(2)

1,638,345 confirmed covid cases tested 
RT-PCR positive by DOH-RITM certified 
facilities as of August 6, 2021.(3) Patients 
treated for COVID -19 in isolation may expe-

rience fear, anxiety, and stigmatization. Doc-
tors, nurses, and other frontline healthcare 
workers managing these patients also experi-
ence the same mental health conditions. 
With the increasing number of health work-
ers infected with the virus, the psychological 
stress of caring for patients affects 
decision-making.(2)

Importance

Identification of post-traumatic distress is 
important since it affects several dimensions. 
This could lead to an increased risk of addic-
tive behaviors, suicide attempts, psychiatric 
comorbidities, and organic pathologies such 
as coronary heart disease. On the organiza-
tional level, post-traumatic distress and its 
consequences on work can lead to growing 

staff shortages through sick leaves and an exodus of 
traumatized people.(4)

According to Cyrus et.al. (2020), it is important to 
safeguard the moral and mental health of healthcare 
workers as this can influence the success of health care 
delivery.(2) It is vital to identify those who are burned out 
or have psychological distress so that timely intervention 
can be provided, and staff should be encouraged to step 
forward without fear of being blamed.

The Philippine College of Emergency Medicine (PCEM) 
released several guidelines to help its members respond 
to the global pandemic. PCEM currently has 19 training 
institutions and close to 300 active members working in 
various hospitals locally. It offered support to emergency 
medicine (EM) physicians by providing personal protec-
tive equipment (PPE) for those needing them.

Objectives of the Study

The main objective of this study is to determine the pres-
ence of risk factors of post-traumatic stress disorder 
among emergency medicine physicians and their coping 
strategies. Specific objectives include: determining the 
prevalence of post-traumatic stress disorder among 
emergency medicine physicians and determining the 
modifiable risk factors for post-traumatic stress disorder. 
Results of this study will aid in intervention strategies 
and further prevention of post-traumatic stress.

METHODS

Study Design and Setting

This is cross-sectional analytic research utilizing a 
self-administered survey questionnaire on a sample of 
emergency physicians, consultants and residents, work-
ing in the Philippines. The duration of the study was two 
months, from January to March 2021. During this 
period, the total confirmed cases of COVID-19 in the 
Philippines was 747,288, with 13,297 total deaths and 
603,746 recoveries.(5)

Ethical approval was obtained from the Institutional and 
Ethical Review Board of St. Luke’s Medical Center 
(SLMC) before the initiation of the study. The study was 
endorsed by the research committee of the Philippine 
College of Emergency Medicine (PCEM).

Selection of Participant

Included in the study are fellows, diplomats, and resident 
physicians practicing in emergency departments or 
urgent care clinics in the country during the COVID-19 
pandemic and have consented to be participants. Exclud-
ed are EM physicians not in active practice, retired, those 
working in cruise ships, and those practicing outside the 
Philippines. 

A stratified sample of hospital-based EM physicians 

participated in the study. From an estimated population 
of 300 active EM physicians, the study used the preva-
lence rate of 6 to 7% among health care workers. This was 
based on a previous study by Tan (2020) et al on the 
psychological impact of the COVID-19 pandemic on 
health care workers in Singapore.(6) The computed 
sample size with a confidence level of 95% was 170 partic-
ipants. The self-administered questionnaire was sent to 
190 EM physicians through email. Investigators ensured 
the anonymity of answers by sending unique code ques-
tionnaires to the participants.

Interventions

Data were collected using an anonymous structured 
self-report questionnaire distributed online through 
social software (Google Forms: https://forms.gle/8-
ugRFZBM8uKSksjY6). The self-administered question-
naire consisted of five parts: (1) Demographic Profile, (2) 
The Workplace Environment, (3) The Impact of Event 
Scale-Revised, (4), Perception of Risk for COVID -19 in 
the Workplace, and (5) Coping Strategies. Only a single 
response was allowed for each EM physician.

Measurements and Outcome

Psychological stress was measured with the Impact of 
Event Scale-Revised (IES-R). The Impact of Event 
Scale-Revised (IES-R), had 22 questions, five of which 
were added to the original Horowitz (IES) to better 
capture the American Psychiatric Association Diagnostic 
and Statistical Manual of Mental Disorders (DSM) crite-
ria for PTSD. This tool is an appropriate instrument to 
measure the subjective response to a specific traumatic 
event in the older adult population, especially in the 
response sets of intrusion (intrusive thoughts, night-
mares, intrusive feelings and imagery, dissociative-like 
re-experiencing), avoidance (numbing of responsiveness, 
avoidance of feelings, situations, and ideas), and 
hyper-arousal (anger, irritability, hyper-vigilance, 
difficulty concentrating, heightened startle). The IES-R 
was not meant to be diagnostic of PTSD. The higher the 
score the greater the concern for PTSD and associated 
health and well-being consequences.(7) 

Analysis

Descriptive statistics were used to report the demograph-
ic data. For data analysis, a multiple logistic regression 
model with quantitative and categorical exposure 
variables was constructed. This technique was used since 
the dependent variable, presence or absence of PTSD, is 
dichotomous, with a cut-off of IES-R of greater than 32 
for the presence of PTSD. The fit of the model was 
assessed by interpreting the coefficient of determination, 
R2. This coefficient tells the proportion of total variation 
in the outcome variable explained by the exposure 
variables that were entered in the model. Summary 
measures and data analyses were done through the use of 
STATA version 14.

RESULTS

Characteristics of Study Subjects

Out of the 190 target EM physicians, 167 (87%) consent-
ed to be included in the study. Of the 167 respondents, 
there was an almost equal number of males and females, 
82 (49%) and 85 (51%). The majority (116, 69%) were in 
the age group between 26 to 40 years old, followed by the 
41-60 age group (48, 29%). Most were single (95, 57%), 
while 71 (43%) were married. The majority of the respon-
dents (98, 59%) had no children. (Table 1)

Most of the respondents were EM consultants (90, 60%). 
Among the EM residents, 9 (12%) were in Level 1, 22 
(30%) were in Level 2, 22 (30%) were in Level 3, and 21 

(28%) were in Level 4. The majority have been trained in 
emergency medicine for at least one year during the 
conduct of this study. The majority of the respondents 
(97, 60%) were in EM practice for less than 5 years, 31 
(19%) were between 5 to 10 years, and 35 (21%) were 
more than 10 years in practice.

For the location of the main practice, 112 (67%) were in 
the National Capital Region (NCR) and 55 (33%) prac-
ticed outside NCR. Most were affiliated with private 
hospitals (83, 50%), while 27 (16%) worked in both 
government and private hospitals. The majority of the 
respondents (106, 63%) did not have any comorbidities. 
(Table 1)

Table 2 shows that the majority of the respondents 
claimed that their hospitals provided them with full or 
adequate PPE (94%), free food (70%), hazard pay (59%), 
scrub suits (53%), free admission in the hospital (47%), 
free vitamins (41%), psychological services (38%), free 
accommodation (29%), free transportation (16%), and 
free grocery items (14%).

Policies and information were mostly relayed through 
internal memos (84%), internal chat groups (66%), and 
announcements by persons in authority (83%). Respon-
dents said that policies were usually changed every week 
(42%) and the majority (72%) were satisfied with the 
information given to them.

Main Results

IES-R scores of the respondents fell on one of the 4 
categories: (1) < 24, (2) 24 to 32, (3) 33 to 38, and (4) 39 
and above. This tool measures the subjective response to 
a specific traumatic event in the response sets of intru-

sion, avoidance, and hyper-arousal. Scores higher than 
24 are significant. IES-R scores were as follows: 56 
(34%) of the respondents had favorable scores of less 
than 24, while 35 (21%) had a score 24 to 32, 27 (16%) 
had a score of 33 to 38, and 48 (29%) had a score of 39 
and above.  (Table 3)

*Score Interpretation (IES-R):

24-32: PTSD is a clinical concern

33-38: This represents the best cutoff for a probable 
diagnosis of PTSD

39 and above: This is high enough to suppress your 
immune system.(8)

In terms of EM physicians’ risk perception seen in Table 
4, the majority of the respondents (143, 86%) felt that the 
level of PPE supplied by the hospital provided adequate 
protection against COVID-19. The majority of the 
respondents (136, 81%) said that their present work 
environment exposed them to an increased risk for 
COVID-19 infection. Also, 138 (83%) of the respondents 
felt that infection control policies in their institution 
helped in reducing the risk of exposure to COVID-19 
infection.

A total of 65% (108) of respondents said that their pres-
ent manpower distribution in the ED increased the risk 
for COVID-19 infection. About 70% (117) believed that 
their institution’s policy on testing for COVID-19 infec-
tion among healthcare workers helped reduce or monitor 
their risk of infection.

For the coping strategies of EM physicians in Table 5, on 
top of the list is having a good sleep or rest (141, 84%), 
followed by talking to friends and family (128, 77%), 
watching movies at home (125, 75%), eating (120, 72%), 
use of social media (115, 69%), praying (104, 62%), 
exercising (76, 45%), gardening (28, 17%), and partici-
pating in online courses (26, 15%). 

In the univariate analysis, factors that had an odds ratio 
of >1 were: sex (for males, versus females), wearing of 
scrub suits, satisfaction with information, perception of 
risk related to the level of PPE provided, workplace 
environment, COVID-19 testing, and distribution work-
place manpower. These were related to higher odds of 
occurrence of PTSD, but these factors did not reach the 

level of significance.

In the simple logistic regression model shown in Table 6, 
the predictor variables for PTSD were analyzed individu-
ally. It revealed that the availability of free food is the 
only significant predictor. This model shows that the 
odds of those who receive free food from the hospital to 
have PTSD is only 0.48 that of the odds of those who do 
not receive free food. That is, their odds of having PTSD 
is 52% lower than those who do not receive free food. 
This finding is significant with a p-value of 0.03.

In the multiple logistic regression model, where other 
variables are held constant, the availability of free food is 
again the only significant predictor of PTSD. This model 
shows that controlling for all the other variables, the odds 
of those who receive free food from the hospital having 
PTSD is only 0.24 that of the odds of those who do not 
receive free food. That is, their odds of having PTSD is 
76% lower than those who do not receive free food. This 
finding is significant with a p-value of 0.004.    

A coefficient of determination, or R2, the value of 0.10 
means that only 10% of the variation in the causes of 
PTSD can be explained by the factors listed in Table 6. 
This implies that although the presence or absence of free 
food for the doctor was associated with the presence or 
absence of PTSD, 90% of the variation in the causes of 
PTSD was due to variables not included in the model 
used in this study.

LIMITATIONS

The study was limited to a one-time observation of the 
participants based on self-reporting and was not meant 
to be diagnostic of PTSD. It lacked longitudinal 
follow-up which is important since cases of covid-19 are 
still prevalent and the mental health symptoms of EM 
physicians could become more severe. Long-term 
psychological effects on this population need further 
investigation. This study was also unable to distinguish 
between preexisting mental health’s symptoms versus 
new symptoms. It is recommended to increase the 
sample size of the study to examine further for the associ-
ation of variables with the occurrence of mental health 
problems particularly PTSD.            

DISCUSSION

The majority of the survey respondents were aged 26 to 
40 years old, single, with no children, and were less than 
5 years in practice. This cross-sectional survey enrolled 
176 EM physicians and revealed varying levels of mental 
health symptoms. Only around one-third of respondents 
(34%) had favorable IES-R scores of less than 24.

The survey revealed that 21% of respondents had scores 
24 to 32 wherein PTSD is a clinical concern. Those with 
scores this high who do not have full PTSD will have 
partial PTSD or at least some of the symptoms.(9)

It was also noted that 27 (16%) of EM physicians had 
scores 33 to 38, which represents the best cutoff for a 
probable diagnosis of PTSD.(10)

Forty-eight respondents (29%) had clinically important 
scores 39 and above. This is high enough to suppress the 
immune system’s functioning even 10 years after an 
impact event.(8) While emergency physicians are known 
for their resilience owing to constant exposure to stress in 
the ED, the COVID-19 pandemic may have brought an 
unusual burden of stress to consultants and residents 
being the frontline workers of the hospital.

The IES-R was designed and validated using a specific 
traumatic event as a reference. A cross-sectional study 
conducted by Kang et al (2020) involving 994 Wuhan 
Health care workers used the IES-R tool and noted that 
34.4% of respondents had mild disturbance, 22.4% had 
moderate disturbance and 6.2% had severe distur-
bance.(11) The main strengths of this revised instrument 
are the following: it is short, easily administered, and 

scored, it correlates better with the DSM Criteria for 
PTSD, and can be used repeatedly to assess progress. It is 
limited by its role as a screening tool rather than a 
comprehensive test and is best used for recent, not 
remote, traumatic events.(12)

In the COVID-19 situation in Wuhan, medical workers 
dealt with a high risk of infection and inadequate protec-
tion against contamination, overwork, frustration, 
discrimination, isolation, patients with negative emo-
tions, a lack of contact with their families, and exhaus-
tion. This caused mental health problems such as stress, 
anxiety, depressive symptoms, insomnia, denial, anger, 
and fear. These mental health problems not only affect 
the attention, understanding, and decision-making 
capacity of medical workers but could have a lasting 
effect on their overall well-being.(11)

In a study performed by Marco et al among emergency 
physicians, 22.3% of respondents reported symptoms 
consistent with PTSD.(13) Sources of stress were workload, 
disinformation about COVID-19, and concerns with PPE. 
These findings were similar to what was observed in this 
study wherein satisfaction with information, risk percep-
tion related to the workplace environment, and level of 
PPE related to the occurrence of PTSD symptoms. How-
ever, these factors did not reach the required level of 
significance.

Shaukat and Razaak (2020), found that healthcare work-
ers experienced high levels of depression, anxiety, insom-
nia, and distress.(14) Female healthcare workers and 
nurses were found to be disproportionately affected. In 
this study majority of our respondents were women 
(50.9%), but while gender had an odds ratio >1 in the 
univariate analysis, this did not reach a level of signifi-
cance.

A strategy for well-being includes three distinct types of 
coping mechanisms: physical health and safety, emotion-
al and psychological coping methods, and one or more 
stress relief techniques.(15) In this study, coping strategies 
ranged from talking to families online, watching TV, 
social media activities, and eating. The need to continue 
to be connected with others seems to be a key coping 
strategy among Filipino emergency physicians. During 
their tour of duty, EM physicians may not have safe 
access to meals owing to the use of barrier PPE’s or fear 
of breaking infection control procedures. Eating was a 
source of happiness and a good way of coping. When 
constantly under stress, the adrenals produce more corti-
sol leading to increased appetite and motivation for food. 
Highly palatable and calorie-dense food causes the body 
to release hormones that suppress stress signals and 
emotions. Another factor that makes eating during stress 
feel good is dopamine. It is released when we do activities 
that we deem as “good” or something that contributes to 
one’s survival.(16)

Post-traumatic stress involves oxidative stress and 
brain chemical abnormalities, which can be improved 
through good nutrition. A study by looked at the 
association between fruit and vegetable consumption 
and psychological distress in adults over the age of 
45 years old and concluded that increased fruit and 
vegetable consumption helped reduce psychological 
distress in this middle-aged population.(20)

Glucose allows us to make rational decisions, regulate 
mood, and manage our emotions. Reduced amounts 
may make symptoms of post-traumatic stress worsen. 
Maintaining stable glucose levels is only one part of 
managing and treating PTS symptoms. Nutrition 
directly impacts both physical and mental health.(21) An 
adequate supply of food to ER physicians during the 
pandemic may reduce symptoms of post-traumatic 
stress.

In summary, the presence of symptoms of post-
traumatic stress was identified among EM physicians 
directly handling covid-19 patients in the Philippines. 
About 21% of respondents had IES-R scores 24 to 32 
wherein PTSD is a clinical concern and 16% had scored 
33 to 38, the best cutoff for a probable diagnosis of PTSD. 
There were multiple coping strategies identified, but the 
availability of free food was noted to have a significant 
effect in reducing the risk factors of PTSD by 76%. 
Protecting the mental health of EM physicians is an 
important component of public health measures for 
addressing the COVID-19 epidemic as outlined by 
ethical frameworks identified during the H1N1 
pandemic. (22) Interventions to promote mental well-
being among EM physicians and residents need to be 
immediately implemented.
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INTRODUCTION
Background
The mental health of emergency physicians 
in a global pandemic may take a backseat as 
they go through their duties and responsibili-
ties.(1) The coronavirus disease (COVID-19) 
or Severe Acute Respiratory Syndrome Novel 
Coronavirus 2 (SARS-CoV-2) was believed to 
have started in Wuhan, China in December 
2019 and was classified as a pandemic by the 
World Health Organization (WHO) on 
March 11, 2020. The outbreak has caused 
additional health problems like anxiety, 
stress, depression, and fear globally.(2)

1,638,345 confirmed covid cases tested 
RT-PCR positive by DOH-RITM certified 
facilities as of August 6, 2021.(3) Patients 
treated for COVID -19 in isolation may expe-

rience fear, anxiety, and stigmatization. Doc-
tors, nurses, and other frontline healthcare 
workers managing these patients also experi-
ence the same mental health conditions. 
With the increasing number of health work-
ers infected with the virus, the psychological 
stress of caring for patients affects 
decision-making.(2)

Importance
Identification of post-traumatic distress is 
important since it affects several dimensions. 
This could lead to an increased risk of addic-
tive behaviors, suicide attempts, psychiatric 
comorbidities, and organic pathologies such 
as coronary heart disease. On the organiza-
tional level, post-traumatic distress and its 
consequences on work can lead to growing 

staff shortages through sick leaves and an exodus of 
traumatized people.(4)

According to Cyrus et.al. (2020), it is important to 
safeguard the moral and mental health of healthcare 
workers as this can influence the success of health care 
delivery.(2) It is vital to identify those who are burned out 
or have psychological distress so that timely intervention 
can be provided, and staff should be encouraged to step 
forward without fear of being blamed.

The Philippine College of Emergency Medicine (PCEM) 
released several guidelines to help its members respond 
to the global pandemic. PCEM currently has 19 training 
institutions and close to 300 active members working in 
various hospitals locally. It offered support to emergency 
medicine (EM) physicians by providing personal protec-
tive equipment (PPE) for those needing them.

Objectives of the Study
The main objective of this study is to determine the pres-
ence of risk factors of post-traumatic stress disorder 
among emergency medicine physicians and their coping 
strategies. Specific objectives include: determining the 
prevalence of post-traumatic stress disorder among 
emergency medicine physicians and determining the 
modifiable risk factors for post-traumatic stress disorder. 
Results of this study will aid in intervention strategies 
and further prevention of post-traumatic stress.

METHODS
Study Design and Setting
This is cross-sectional analytic research utilizing a 
self-administered survey questionnaire on a sample of 
emergency physicians, consultants and residents, work-
ing in the Philippines. The duration of the study was two 
months, from January to March 2021. During this 
period, the total confirmed cases of COVID-19 in the 
Philippines was 747,288, with 13,297 total deaths and 
603,746 recoveries.(5)

Ethical approval was obtained from the Institutional and 
Ethical Review Board of St. Luke’s Medical Center 
(SLMC) before the initiation of the study. The study was 
endorsed by the research committee of the Philippine 
College of Emergency Medicine (PCEM).

Selection of Participant
Included in the study are fellows, diplomats, and resident 
physicians practicing in emergency departments or 
urgent care clinics in the country during the COVID-19 
pandemic and have consented to be participants. Exclud-
ed are EM physicians not in active practice, retired, those 
working in cruise ships, and those practicing outside the 
Philippines. 

A stratified sample of hospital-based EM physicians 

participated in the study. From an estimated population 
of 300 active EM physicians, the study used the preva-
lence rate of 6 to 7% among health care workers. This was 
based on a previous study by Tan (2020) et al on the 
psychological impact of the COVID-19 pandemic on 
health care workers in Singapore.(6) The computed 
sample size with a confidence level of 95% was 170 partic-
ipants. The self-administered questionnaire was sent to 
190 EM physicians through email. Investigators ensured 
the anonymity of answers by sending unique code ques-
tionnaires to the participants.

Interventions
Data were collected using an anonymous structured 
self-report questionnaire distributed online through 
social software (Google Forms: https://forms.gle/8-
ugRFZBM8uKSksjY6). The self-administered question-
naire consisted of five parts: (1) Demographic Profile, (2) 
The Workplace Environment, (3) The Impact of Event 
Scale-Revised, (4), Perception of Risk for COVID -19 in 
the Workplace, and (5) Coping Strategies. Only a single 
response was allowed for each EM physician.

Measurements and Outcome
Psychological stress was measured with the Impact of 
Event Scale-Revised (IES-R). The Impact of Event 
Scale-Revised (IES-R), had 22 questions, five of which 
were added to the original Horowitz (IES) to better 
capture the American Psychiatric Association Diagnostic 
and Statistical Manual of Mental Disorders (DSM) crite-
ria for PTSD. This tool is an appropriate instrument to 
measure the subjective response to a specific traumatic 
event in the older adult population, especially in the 
response sets of intrusion (intrusive thoughts, night-
mares, intrusive feelings and imagery, dissociative-like 
re-experiencing), avoidance (numbing of responsiveness, 
avoidance of feelings, situations, and ideas), and 
hyper-arousal (anger, irritability, hyper-vigilance, 
difficulty concentrating, heightened startle). The IES-R 
was not meant to be diagnostic of PTSD. The higher the 
score the greater the concern for PTSD and associated 
health and well-being consequences.(7) 

Analysis
Descriptive statistics were used to report the demograph-
ic data. For data analysis, a multiple logistic regression 
model with quantitative and categorical exposure 
variables was constructed. This technique was used since 
the dependent variable, presence or absence of PTSD, is 
dichotomous, with a cut-off of IES-R of greater than 32 
for the presence of PTSD. The fit of the model was 
assessed by interpreting the coefficient of determination, 
R2. This coefficient tells the proportion of total variation 
in the outcome variable explained by the exposure 
variables that were entered in the model. Summary 
measures and data analyses were done through the use of 
STATA version 14.

RESULTS
Characteristics of Study Subjects
Out of the 190 target EM physicians, 167 (87%) consent-
ed to be included in the study. Of the 167 respondents, 
there was an almost equal number of males and females, 
82 (49%) and 85 (51%). The majority (116, 69%) were in 
the age group between 26 to 40 years old, followed by the 
41-60 age group (48, 29%). Most were single (95, 57%), 
while 71 (43%) were married. The majority of the respon-
dents (98, 59%) had no children. (Table 1)

Most of the respondents were EM consultants (90, 60%). 
Among the EM residents, 9 (12%) were in Level 1, 22 
(30%) were in Level 2, 22 (30%) were in Level 3, and 21 

(28%) were in Level 4. The majority have been trained in 
emergency medicine for at least one year during the 
conduct of this study. The majority of the respondents 
(97, 60%) were in EM practice for less than 5 years, 31 
(19%) were between 5 to 10 years, and 35 (21%) were 
more than 10 years in practice.

For the location of the main practice, 112 (67%) were in 
the National Capital Region (NCR) and 55 (33%) prac-
ticed outside NCR. Most were affiliated with private 
hospitals (83, 50%), while 27 (16%) worked in both 
government and private hospitals. The majority of the 
respondents (106, 63%) did not have any comorbidities. 
(Table 1)

Table 2 shows that the majority of the respondents 
claimed that their hospitals provided them with full or 
adequate PPE (94%), free food (70%), hazard pay (59%), 
scrub suits (53%), free admission in the hospital (47%), 
free vitamins (41%), psychological services (38%), free 
accommodation (29%), free transportation (16%), and 
free grocery items (14%).

Policies and information were mostly relayed through 
internal memos (84%), internal chat groups (66%), and 
announcements by persons in authority (83%). Respon-
dents said that policies were usually changed every week 
(42%) and the majority (72%) were satisfied with the 
information given to them.

Main Results
IES-R scores of the respondents fell on one of the 4 
categories: (1) < 24, (2) 24 to 32, (3) 33 to 38, and (4) 39 
and above. This tool measures the subjective response to 
a specific traumatic event in the response sets of intru-

sion, avoidance, and hyper-arousal. Scores higher than 
24 are significant. IES-R scores were as follows: 56 
(34%) of the respondents had favorable scores of less 
than 24, while 35 (21%) had a score 24 to 32, 27 (16%) 
had a score of 33 to 38, and 48 (29%) had a score of 39 
and above.  (Table 3)

*Score Interpretation (IES-R):

24-32: PTSD is a clinical concern

33-38: This represents the best cutoff for a probable 
diagnosis of PTSD

39 and above: This is high enough to suppress your 
immune system.(8)

In terms of EM physicians’ risk perception seen in Table 
4, the majority of the respondents (143, 86%) felt that the 
level of PPE supplied by the hospital provided adequate 
protection against COVID-19. The majority of the 
respondents (136, 81%) said that their present work 
environment exposed them to an increased risk for 
COVID-19 infection. Also, 138 (83%) of the respondents 
felt that infection control policies in their institution 
helped in reducing the risk of exposure to COVID-19 
infection.

A total of 65% (108) of respondents said that their pres-
ent manpower distribution in the ED increased the risk 
for COVID-19 infection. About 70% (117) believed that 
their institution’s policy on testing for COVID-19 infec-
tion among healthcare workers helped reduce or monitor 
their risk of infection.

For the coping strategies of EM physicians in Table 5, on 
top of the list is having a good sleep or rest (141, 84%), 
followed by talking to friends and family (128, 77%), 
watching movies at home (125, 75%), eating (120, 72%), 
use of social media (115, 69%), praying (104, 62%), 
exercising (76, 45%), gardening (28, 17%), and partici-
pating in online courses (26, 15%). 

In the univariate analysis, factors that had an odds ratio 
of >1 were: sex (for males, versus females), wearing of 
scrub suits, satisfaction with information, perception of 
risk related to the level of PPE provided, workplace 
environment, COVID-19 testing, and distribution work-
place manpower. These were related to higher odds of 
occurrence of PTSD, but these factors did not reach the 

level of significance.

In the simple logistic regression model shown in Table 6, 
the predictor variables for PTSD were analyzed individu-
ally. It revealed that the availability of free food is the 
only significant predictor. This model shows that the 
odds of those who receive free food from the hospital to 
have PTSD is only 0.48 that of the odds of those who do 
not receive free food. That is, their odds of having PTSD 
is 52% lower than those who do not receive free food. 
This finding is significant with a p-value of 0.03.

In the multiple logistic regression model, where other 
variables are held constant, the availability of free food is 
again the only significant predictor of PTSD. This model 
shows that controlling for all the other variables, the odds 
of those who receive free food from the hospital having 
PTSD is only 0.24 that of the odds of those who do not 
receive free food. That is, their odds of having PTSD is 
76% lower than those who do not receive free food. This 
finding is significant with a p-value of 0.004.    

A coefficient of determination, or R2, the value of 0.10 
means that only 10% of the variation in the causes of 
PTSD can be explained by the factors listed in Table 6. 
This implies that although the presence or absence of free 
food for the doctor was associated with the presence or 
absence of PTSD, 90% of the variation in the causes of 
PTSD was due to variables not included in the model 
used in this study.

LIMITATIONS
The study was limited to a one-time observation of the 
participants based on self-reporting and was not meant 
to be diagnostic of PTSD. It lacked longitudinal 
follow-up which is important since cases of covid-19 are 
still prevalent and the mental health symptoms of EM 
physicians could become more severe. Long-term 
psychological effects on this population need further 
investigation. This study was also unable to distinguish 
between preexisting mental health’s symptoms versus 
new symptoms. It is recommended to increase the 
sample size of the study to examine further for the associ-
ation of variables with the occurrence of mental health 
problems particularly PTSD.            

DISCUSSION
The majority of the survey respondents were aged 26 to 
40 years old, single, with no children, and were less than 
5 years in practice. This cross-sectional survey enrolled 
176 EM physicians and revealed varying levels of mental 
health symptoms. Only around one-third of respondents 
(34%) had favorable IES-R scores of less than 24.

The survey revealed that 21% of respondents had scores 
24 to 32 wherein PTSD is a clinical concern. Those with 
scores this high who do not have full PTSD will have 
partial PTSD or at least some of the symptoms.(9)

It was also noted that 27 (16%) of EM physicians had 
scores 33 to 38, which represents the best cutoff for a 
probable diagnosis of PTSD.(10)

Forty-eight respondents (29%) had clinically important 
scores 39 and above. This is high enough to suppress the 
immune system’s functioning even 10 years after an 
impact event.(8) While emergency physicians are known 
for their resilience owing to constant exposure to stress in 
the ED, the COVID-19 pandemic may have brought an 
unusual burden of stress to consultants and residents 
being the frontline workers of the hospital.

The IES-R was designed and validated using a specific 
traumatic event as a reference. A cross-sectional study 
conducted by Kang et al (2020) involving 994 Wuhan 
Health care workers used the IES-R tool and noted that 
34.4% of respondents had mild disturbance, 22.4% had 
moderate disturbance and 6.2% had severe distur-
bance.(11) The main strengths of this revised instrument 
are the following: it is short, easily administered, and 

scored, it correlates better with the DSM Criteria for 
PTSD, and can be used repeatedly to assess progress. It is 
limited by its role as a screening tool rather than a 
comprehensive test and is best used for recent, not 
remote, traumatic events.(12)

In the COVID-19 situation in Wuhan, medical workers 
dealt with a high risk of infection and inadequate protec-
tion against contamination, overwork, frustration, 
discrimination, isolation, patients with negative emo-
tions, a lack of contact with their families, and exhaus-
tion. This caused mental health problems such as stress, 
anxiety, depressive symptoms, insomnia, denial, anger, 
and fear. These mental health problems not only affect 
the attention, understanding, and decision-making 
capacity of medical workers but could have a lasting 
effect on their overall well-being.(11)

In a study performed by Marco et al among emergency 
physicians, 22.3% of respondents reported symptoms 
consistent with PTSD.(13) Sources of stress were workload, 
disinformation about COVID-19, and concerns with PPE. 
These findings were similar to what was observed in this 
study wherein satisfaction with information, risk percep-
tion related to the workplace environment, and level of 
PPE related to the occurrence of PTSD symptoms. How-
ever, these factors did not reach the required level of 
significance.

Shaukat and Razaak (2020), found that healthcare work-
ers experienced high levels of depression, anxiety, insom-
nia, and distress.(14) Female healthcare workers and 
nurses were found to be disproportionately affected. In 
this study majority of our respondents were women 
(50.9%), but while gender had an odds ratio >1 in the 
univariate analysis, this did not reach a level of signifi-
cance.

A strategy for well-being includes three distinct types of 
coping mechanisms: physical health and safety, emotion-
al and psychological coping methods, and one or more 
stress relief techniques.(15) In this study, coping strategies 
ranged from talking to families online, watching TV, 
social media activities, and eating. The need to continue 
to be connected with others seems to be a key coping 
strategy among Filipino emergency physicians. During 
their tour of duty, EM physicians may not have safe 
access to meals owing to the use of barrier PPE’s or fear 
of breaking infection control procedures. Eating was a 
source of happiness and a good way of coping. When 
constantly under stress, the adrenals produce more corti-
sol leading to increased appetite and motivation for food. 
Highly palatable and calorie-dense food causes the body 
to release hormones that suppress stress signals and 
emotions. Another factor that makes eating during stress 
feel good is dopamine. It is released when we do activities 
that we deem as “good” or something that contributes to 
one’s survival.(16)

Post-traumatic stress involves oxidative stress and brain 
chemical abnormalities, which can be improved through 
good nutrition. A study by looked at the association 
between fruit and vegetable consumption and psycholog-
ical distress in adults over the age of 45 years old and 
concluded that increased fruit and vegetable consump-
tion helped reduce psychological distress in this 
middle-aged population.(17)

Glucose allows us to make rational decisions, regulate 
mood, and manage our emotions. Reduced amounts may 
make symptoms of post-traumatic stress worsen. Main-
taining stable glucose levels is only one part of managing 
and treating PTS symptoms. Nutrition directly impacts 
both physical and mental health.(18) An adequate supply 
of food to ER physicians during the pandemic may 
reduce symptoms of post-traumatic stress.

In summary, the presence of symptoms of post-traumatic 
stress was identified among EM physicians directly 
handling covid-19 patients in the Philippines. About 21% 
of respondents had IES-R scores 24 to 32 wherein PTSD 
is a clinical concern and 16% had scored 33 to 38, the best 
cutoff for a probable diagnosis of PTSD. There were 
multiple coping strategies identified, but the availability 
of free food was noted to have a significant effect in 
reducing the risk factors of PTSD by 76%. Protecting the 
mental health of EM physicians is an important compo-
nent of public health measures for addressing the 
COVID-19 epidemic. Interventions to promote mental 
well-being among EM physicians and residents need to 
be immediately implemented.
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